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ʙʦʚʘʥʠʝʤ ʢ ʣʶʙʦʡ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʫʯʠ-

ʪʳʚʘʪʴ, ʯʪʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʟʥʝʩʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʜʥʦʡ ʠʟ ʛʣʘʚ-

ʥʳʭ ʪʝʥʜʝʥʮʠʡ ʩʪʘʥʦʚʠʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʜʘʥʥʳʭ ʩʦʚʤʝʩʪʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʭ ʦʙ-

ʨʘʙʦʪʢʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʭʨʘʥʝʥʠʷ. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʫʪʝʡ ʨʝʰʝʥʠʷ 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʩʪʘʥʦʚʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɼʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʧʦʩʚʷʱʝ-

ʥʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. 

 ɺ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʩʪʨʦ-

ʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʩʝʪʝʡ), ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʚʢʣʶʯʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʜʘʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

ʇʨʠʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʚ ʉʋɹɼ MS SQL Server ʠ MongoDB. 
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ɻʣʘʚʘ 1. ʇʈʀʅʎʀʇʓ ʇʆʉʊʈʆɽʅʀʗ ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ 

ʉʀʉʊɽʄ ʆɹʈɸɹʆʊʂʀ ʀʅʌʆʈʄɸʎʀʀ 

 

1.1. ʇʦʥʷʪʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʧʨʦʮʝʩʩʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʦʚʦʛʦ ʢʘʯʝʩʪʚʘ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ, 

ʧʨʦʮʝʩʩʘ ʠʣʠ ʷʚʣʝʥʠʷ (ʥʦʚʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ). 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʙʘʟʘ) ï ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ 

ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʝ ʠ ʦʙʱʝʩʪʚʝ, ʠ ʩʚʷʟʘʥʥʦ-

ʛʦ ʩ ʵʪʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʦʙʤʝʥʘ ʢʘʢʠʤʠ-ʣʠʙʦ ʩʠʛʥʘʣʘʤʠ ʠʣʠ ʩʚʝ-

ʜʝʥʠʷʤʠ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʉʘʤʠ ʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʀʇ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚʳʷʚʣʝʥʠʷ, ʦʪʙʦʨʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʝʜʝʥʠʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʝʝ ʚʚʦʜʘ ʚ ʪʝʭʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʘʥʘʣʠʟʘ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ 

ʠ ʧʝʨʝʜʘʯʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʚʳʩʪʫʧʘʶʪ ʢʦʤʧʴʶʪʝʨʳ ʠ 

ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ. 

ʇʦʜ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ (ʙʘʟʦʡ) ʧʦʥʠ-

ʤʘʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟ ʜʘʥʥʳʭ, ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʪʜʘ-

ʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʦʙʤʝʥ 

ʜʘʥʥʳʤʠ ʧʦ ʝʜʠʥʳʤ ʧʨʘʚʠʣʘʤ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʜʣʷ 

ʚʩʝʭ ʙʘʟ ʜʘʥʥʳʭ, ʚʭʦʜʷʱʠʭ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ. 

ʇʨʠʚʝʜʝʤ ʪʘʢʞʝ ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 
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¶ ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ï ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʲʝʢʪʳ ʜʘʥʥʳʭ ʠ/ʠʣʠ ʧʨʦʮʝʩʩʳ ʢʦʪʦʨʦʡ ʬʠʟʠʯʝʩʢʠ 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʥʘʙʦʨ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʤʧʴʶ-

ʪʝʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡʩʷ ʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʝʜʠʥʦʡ ʦʙʲʝʜʠʥʝʥʥʦʡ 

ʩʠʩʪʝʤʦʡ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʪʘʢʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʚʳʧʦʣ-

ʥʷʝʤʳʭ ʥʘ ʥʝʟʘʚʠʩʠʤʳʭ ʩʝʪʝʚʳʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. 

¶ ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ  ʩʠʩʪʝʤʘ  ï  ʥʘʙʦʨ  ʥʝʟʘʚʠʩʠʤʳʭ  ʢʦʤʧʴʶ-

ʪʝʨʦʚ,  ʥʝ ʠʤʝʶʱʠʭ ʦʙʱʝʡ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʘʤʷʪʠ ʠ ʦʙʱʝʛʦ 

ʝʜʠʥʦʛʦ ʚʨʝʤʝʥʠ  (ʪʘʡʤʝʨʘ) ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʝʨʝʟ ʢʦʤʤʫʥʠʢʘ-

ʮʠʦʥʥʫʶ ʩʝʪʴ  ʧʦʩʨʝʜʩʪʚʦʤ  ʧʝʨʝʜʘʯʠ  ʩʦʦʙʱʝʥʠʡ,  ʛʜʝ  ʢʘʞʜʳʡ  ʢʦʤ-

ʧʴʶʪʝʨ ʠʩʧʦʣʴʟʫʝʪ  ʩʚʦʶ  ʩʦʙʩʪʚʝʥʥʫʶ  ʦʧʝʨʘʪʠʚʥʫʶ  ʧʘʤʷʪʴ  ʠ  ʥʘ  

ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪʩʷ  ʦʪʜʝʣʴʥʳʡ  ʵʢʟʝʤʧʣʷʨ  ʩʚʦʝʡ  ʦʧʝʨʘʮʠʦʥʥʦʡ  

ʩʠʩʪʝʤʳ. ʦʜʥʘʢʦ  ʵʪʠ  ʦʧʝʨʘʮʠʦʥʥʳʝ  ʩʠʩʪʝʤʳ  ʬʫʥʢʮʠʦʥʠʨʫʶʪ  ʩʦʚ-

ʤʝʩʪʥʦ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʚʦʠ ʩʣʫʞʙʳ ʜʨʫʛ ʜʨʫʛʫ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʱʝʡ ʟʘ-

ʜʘʯʠ. 

¶ ʊʝʨʤʠʥ "ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ" ʦʧʠʩʳʚʘʝʪ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʩʠʩʪʝʤ ʦʪ ʩʣʘʙʦ ʩʚʷʟʘʥʥʳʭ ʤʥʦʛʦʤʘʰʠʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ, ʥʘʧʨʠʤʝʨ, ʥʘʙʦʨʦʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʩʝʪʴ, ʜʦ ʩʠʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠ-

ʩʪʝʤ. 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ ʰʫʪʦʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʥʘʜʣʝʞʘʱʝʝ ʘʤʝʨʠʢʘʥʩʢʦʤʫ ʫʯʝʥʦʤʫ ʚ ʦʙʣʘ-

ʩʪʠ ʪʝʦʨʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʃʝʩʣʠ ʃʵʤʧʦʨʪʫ. ʉʦʛʣʘʩʥʦ ʝʛʦ 

ʫʪʚʝʨʞʜʝʥʠʶ, ʚʳ ʧʦʥʠʤʘʝʪʝ, ʯʪʦ ʧʦʣʴʟʫʝʪʝʩʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝ-

ʤʦʡ, ʢʦʛʜʘ ʧʦʣʦʤʢʘ ʢʦʤʧʴʶʪʝʨʘ, ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʢʦʪʦʨʦʛʦ ʚʳ ʜʘʞʝ 

ʥʝ ʧʦʜʦʟʨʝʚʘʣʠ, ʧʨʠʚʦʜʠʪ ʢ ʦʩʪʘʥʦʚʫ ʚʩʝʡ ʩʠʩʪʝʤʳ, ʘ ʜʣʷ ʚʘʩ ï ʢ ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʦʙʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ. 
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¶ ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʠʩʪʝʤʳ.  ʕʪʦ ʚʘʞʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ.  ʆʥʦ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ 

ʧʨʦʮʝʩʩʦʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʝ ʩʦʩʪʘʚ, ʥʦ ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ, ʠʟ ʥʝʛʦ ʩʣʝ-

ʜʫʝʪ ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʥʦʩʪʠ ʚ ʠʭ ʨʘʙʦʪʝ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʦʙʱʝʡ ʧʘʤʷʪʠ.  ʕʪʦ ʢʣʶʯʝʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, 

ʠʟ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʧʨʦ-

ʛʨʘʤʤʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʠʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ.  ʂʨʦʤʝ ʪʦʛʦ, ʵʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʜʣʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʚʨʝʤʝ-

ʥʠ 

¶ ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ.  ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ 

ʯʝʤ ʩʠʣʴʥʝʝ ʫʜʘʣʝʥʳ ʧʨʦʮʝʩʩʦʨʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ, ʪʝʤ 

ʧʦʥʷʪʥʝʝ, ʯʪʦ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ. 

ʆʜʥʘʢʦ ʩʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʢʦʤʧʴʶʪʝʨʳ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ 

ʚ ʛʣʦʙʘʣʴʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ (ɻɺʉ). ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʣʘ-

ʩʪʝʨ ʠʟ ʦʙʳʢʥʦʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, ʩʦʝʜʠʥʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʣʦ-

ʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʃɺʉ), ʪʘʢʞʝ ʚʩʝ ʯʘʱʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʥʝʙʦʣʴʰʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ.  ʇʨʠ ʵʪʦʤ ʚʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʪʘʢʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʩʦʩʝʜʥʠʭ ʟʜʘʥʠʷʭ.  ʇʦʜʦʙʥʳʝ ʢʣʘʩʪʝʨʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʧʦ-

ʧʫʣʷʨʥʝʝ ʠʟ-ʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʩʪʦʠʤʦʩʪʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʥʝʧʣʦʭʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ï ʩ ʜʨʫ-

ʛʦʡ. 

¶ ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ.  ʂʦʤʧʴʶʪʝʨʳ, ʚʭʦʜʷʱʠʝ 

ʚ ʩʦʩʪʘʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʘʙʦ ʩʚʷʟʘʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ 

ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʡ ʩʦʩʪʘʚ ʠ ʨʘʟʣʠʯʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʠʜʝʥ-

ʪʠʯʥʳʭ ʟʘʜʘʯ. ʆʙʳʯʥʦ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʯʘʩʪʷʤʠ ʦʜʥʦʡ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʩʦʚʤʝʩʪʥʦ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʩʚʦʠ 

ʩʣʫʞʙʳ ʜʨʫʛ ʜʨʫʛʫ ʜʣ ̫ʚʳʧʦʣʥʝʥʠʷ ʦʙʱʝʡ ʟʘʜʘʯʠ.  ɹʦʣʝʝ ʪʦʛʦ, ʚ ʦʙ-

ʱʝʤ ʩʣʫʯʘʝ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 
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ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʠ-

ʣʠʩʴ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʠ ʠʭ ʨʦʣʴ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʣʘ.  ʉʨʝʜʠ ʦʩ-

ʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʦʩʪʘ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

¶ ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʨʝʜʘ. ʉʝ-

ʛʦʜʥʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʘʤʘ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʨʝʜʘ ʧʦ ʩʚʦʝʡ 

ʧʨʠʨʦʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝ-

ʤʫ.  ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʙʘʥʢʦʚʩʢʫʶ ʩʝʪʴ.  ʂʘʞʜʳʡ 

ʙʘʥʢ ʦʙʩʣʫʞʠʚʘʝʪ ʩʯʝʪʘ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʦʧʝʨʘʮʠʠ ʩ 

ʥʠʤʠ.  ɺ ʩʣʫʯʘʝ ʞʝ ʧʝʨʝʚʦʜʘ ʜʝʥʝʛ ʠʟ ʦʜʥʦʛʦ ʙʘʥʢʘ ʚ ʜʨʫʛʦʡ ʪʨʝʙʫʝʪ-

ʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʞʙʘʥʢʦʚʩʢʦʡ ʪʨʘʥʟʘʢʮʠʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠ-

ʩʪʝʤ ʙʘʥʢʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʚʩʝʤ ʭʦʨʦʰʦ ʟʥʘʢʦʤʘʷ ʩʝʪʴ 

ʀʥʪʝʨʥʝʪ. 

¶ ʊʨʝʙʦʚʘʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʩʪʨʝʤʠ-

ʪʝʣʴʥʦ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʩʚʦʝʤʫ ʧʨʝʜʝʣʫ.  ʈʘʟʣʠʯʥʳʝ ʘʨʭʠʪʝʢʪʫʨʳ (ʪʘ-

ʢʠʝ ʢʘʢ ʩʫʧʝʨʩʢʘʣʷʨʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʤʘʪʨʠʯʥʳʝ ʠ ʚʝʢʪʦʨʥʳʝ ʧʨʦʮʝʩ-

ʩʦʨʳ, ʦʜʥʦʢʨʠʩʪʘʣʴʥʳʝ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʝ ʩʠʩʪʝʤʳ) ʧʨʠʟʚʘʥʳ ʫʚʝ-

ʣʠʯʠʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʟʘ ʩʯʝʪ ʨʘʟ-

ʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜ.  ʆʜʥʘʢʦ ʚʩʝ 

ʵʪʠ ʧʨʠʝʤʳ ʩʧʦʩʦʙʥʳ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʢʩʠʤʫʤ ʚ ʜʝ-

ʩʷʪʢʠ ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʨʝʰʝʥʠ-

ʷʤʠ.  ʂʨʦʤʝ ʪʦʛʦ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʦʜʦʙʥʳʭ ʧʦʜʭʦʜʦʚ ʦʩʪʘʚʣʷʝʪ 

ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. ʏʪʦʙʳ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚ ʩʦʪʥʠ ʠʣʠ 

ʪʳʩʷʯʠ ʨʘʟ ʠ ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʭʦʨʦʰʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʝ-

ʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʩʚʝʩʪʠ ʚʦʝʜʠʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʮʝʩʩʦʨʳ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  ʕʪʦʪ ʧʨʠʥʮʠʧ ʨʝʘʣʠʟʫ-

ʝʪʩʷ ʚ ʚʠʜʝ ʙʦʣʴʰʠʭ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʠ ʤʥʦʛʦʤʘʰʠʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. 

¶ ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ.  ɺʘʞʥʦʡ ʮʝʣʴʶ ʩʦ-

ʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ (ʠ ʧʨʠʣʦʞʝʥʠʷʤ) ʜʦʩʪʫʧʘ ʢ ʫʜʘʣʝʥʥʳʤ ʨʝʩʫʨʩʘʤ 

ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  ɺ ʜʘʥʥʦʡ ʬʦʨʤʫʣʠ-

ʨʦʚʢʝ ʪʝʨʤʠʥ ʨʝʩʫʨʩ ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩ-
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ʧʝʯʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʢ ʧʨʦʛʨʘʤʤʥʳʤ ʘʙʩʪʨʘʢʮʠ-

ʷʤ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ.  ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦ-

ʚʘʪʝʣʴ ʢʦʤʧʴʶʪʝʨʘ 1 ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʩʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʢʦʤʧʴʶʪʝʨʘ 2 ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʚʦʠʭ ʬʘʡʣʦʚ.  ʀʣʠ ʧʨʠʣʦʞʝʥʠʝ ɸ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʙʦʜʥʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʥʝʩʢʦʣʴʢʠʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʩʯʝʪʦʚ.  ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʪʣʠʯ-

ʥʳʤ ʧʨʠʤʝʨʦʤ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ, ʢʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʘʙʩʪʨʘʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʢʦʤʧʴʶʪʝʨʘʤ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ. 

¶ ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ.  ɺ ʪʨʘʜʠʮʠʦʥʥʳʭ çʥʝʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʭ" ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʙʘʟʝ ʝʜʠʥʠʯʥʦʛʦ 

ʢʦʤʧʴʶʪʝʨʘ (ʚʦʟʤʦʞʥʦ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ), ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ 

ʦʜʥʦʛʦ ʠʟ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʚʩʝʡ ʩʠʩʪʝʤʳ. ʊʘʢʦʡ ʩʙʦʡ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʩʠ-

ʩʪʝʤʳ ʥʘʟʳʚʘʶʪ ʯʘʩʪʠʯʥʳʤ ʦʪʢʘʟʦʤ, ʝʩʣʠ ʦʥ ʥʝ ʟʘʪʨʘʛʠʚʘʝʪ ʜʨʫʛʠʝ 

ʢʦʤʧʦʥʝʥʪʳ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʘʷ 

ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʝʜʠʥʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʯʘ-

ʩʪʠʯʥʳʤ ʦʪʢʘʟʘʤ, ʪ.ʝ. ʩʠʩʪʝʤʘ ʧʨʦʜʦʣʞʘʝʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʦʩʣʝ 

ʯʘʩʪʠʯʥʳʭ ʦʪʢʘʟʦʚ, ʧʨʘʚʜʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʷ ʧʨʠ ʵʪʦʤ ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  ʇʦʜʦʙʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʟ-

ʙʳʪʦʯʥʦʩʪʠ, ʢʦʛʜʘ ʚ ʩʠʩʪʝʤʫ ʜʦʙʘʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘ-

ʥʠʝ (ʘʧʧʘʨʘʪʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ) ʠʣʠ ʧʨʦʮʝʩʩʳ (ʧʨʦʛʨʘʤʤʥʘʷ ʠʟʙʳʪʦʯ-

ʥʦʩʪʴ), ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʚʦʟʤʦʞʥʦʡ ʧʨʘʚʠʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʧʨʠ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʣʠ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʝ ʥʝʢʦʪʦ-

ʨʳʭ ʠʟ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʳʪʘ-

ʝʪʩʷ ʩʢʨʳʚʘʪʴ ʬʘʢʪʳ ʦʪʢʘʟʦʚ ʠʣʠ ʦʰʠʙʦʢ ʚ ʦʜʥʠʭ ʧʨʦʮʝʩʩʘʭ ʦʪ ʜʨʫ-

ʛʠʭ ʧʨʦʮʝʩʩʦʚ.   

ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫ-

ʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʧʨʦʟʨʘʯʥʦʩʪʴ, ʦʪʢʨʳʪʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʥʠʝ.  ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ 

ʧʨʦʩʪʦʪʫ ʠ ʦʯʝʚʠʜʥʦʩʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʚʦʡʩʪʚ, ʠʭ ʨʝʘʣʠʟʘʮʠʷ ʥʘ 

ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʧʨʦʩʪʫʶ ʟʘʜʘʯʫ. 
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ʇʨʦʟʨʘʯʥʦʩʪʴ  

 

ʇʦʜ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʥʠʤʘʶʪ ʝʝ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʩʢʨʳʚʘʪʴ ʩʚʦʶ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʧʨʠʨʦʜʫ, ʘ ʠʤʝʥʥʦ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʩʫʨʩʦʚ ʧʦ ʤʥʦʞʝʩʪʚʫ ʢʦʤʧʴʶʪʝʨʦʚ, ʠ ʧʨʝʜ-

ʩʪʘʚʣʷʪʴʩʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʠʣʦʞʝʥʠʡ ʚ ʚʠʜʝ 

ʝʜʠʥʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ. ʉʪʘʥʜʘʨʪʳ ʵʪʘ-

ʣʦʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤʘʭ 

Reference Model for Open Distributed Processing  

(RM-ODP) ʦʧʨʝʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʧʨʦʟʨʘʯʥʦʩʪʠ. ʅʘʠʙʦ-

ʣʝʝ ʚʘʞʥʳʝ ʠʟ ʥʠʭ ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ.  

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʜʦʩʪʫʧʘ. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʜʦ-

ʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʠ ʠʭ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦʙʨʘʱʝʥʠʷ ʢ ʣʦ-

ʢʘʣʴʥʳʤ ʠ ʫʜʘʣʝʥʥʳʤ ʨʝʩʫʨʩʘʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ ʦʙʨʘ-

ʟʦʤ.  ʅʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʩʢʨʳʚʘʝʪʩʷ ʨʘʟʥʠʮʘ ʘʨʭʠʪʝʢʪʫʨ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, ʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʘʞʥʦ, ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʛʣʘʰʝʥʠʝ ʦ 

ʪʦʤ, ʢʘʢ ʨʝʩʫʨʩʳ ʨʘʟʥʦʨʦʜʥʳʭ ʤʘʰʠʥ, ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤ rʝʜʠʥʳʤ ʦʙʨʘʟʦʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝ-

ʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʘʥʛʣ. 

application programming interface, API) ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʘʤʠ, ʭʨʘʥʷ-

ʱʠʤʠʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝ ʢʦʤʧʴʶʪʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʜʠʥʘʢʦʚʳʝ ʚʳʟʦʚʳ ʦʧʝʨʘʮʠʡ ʢʘʢ ʩ ʣʦʢʘʣʴʥʳʤʠ, ʪʘʢ ʠ 

ʩ ʫʜʘʣʝʥʥʳʤʠ ʬʘʡʣʘʤʠ. 

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. ʇʦʟʚʦʣʷʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ 

ʨʝʩʫʨʩʘʤ ʙʝʟ ʟʥʘʥʠʷ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʠʤʷ ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ ʨʝʩʫʨʩʘ ʥʝ ʜʦʣʞʥʦ ʜʘʚʘʪʴ ʥʠʢʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦ ʪʦʤ, ʛʜʝ ʨʝʩʫʨʩ ʨʘʩʧʦʣʦʞʝʥ. ʇʦʵʪʦʤʫ ʚʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠʛʨʘʝʪ ʠʤʝʥʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ.  

ʅʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʪʧʨʘʚʠʪʴ ʵʣʝʢʪʨʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʥʘ ʘʜʨʝʩ 

user@company.com ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʥʘʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʧʦʣʫʯʘʪʝʣʷ, ʝʛʦ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ ʠʣʠ ʧʦʯʪʦʚʦʛʦ ʩʝʨʚʝʨʘ. ɺ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʦʙʨʘʱʝʥʠʝ ʢ ʬʘʡʣʫ \\server\foo ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʟʥʘʥʠʝ ʠʤʝʥʠ ʩʝʨ-
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ʚʝʨʘ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʩʧʦʣʦʞʝʥ, ʘ ʟʥʘʯʠʪ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ 

ʧʨʦʟʨʘʯʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ. ʇʝʨʝʤʝʱʝʥʠʝ ʨʝʩʫʨʩʘ ʠʣʠ 

ʧʨʦʮʝʩʩʘ ʚ ʜʨʫʛʦʝ ʬʠʟʠʯʝʩʢʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʩʪʘʝʪʩʷ ʥʝʟʘʤʝʪʥʳʤ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ.  ɿʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʝ ʛʘʨʘʥʪʠʨʫ-

ʝʪ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʘʷ ʩʠʩʪʝʤʘ ʩʢʨʳʚʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʝʩʫʨʩʘ, ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʝʛʦ ʤʦʞʥʦ ʩʤʝʥʠʪʴ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ.  ʅʘʧʨʠʤʝʨ, ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʳʝ ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʤʦʥʪʠʨʦʚʘʪʴ ʬʘʡʣʦʚʳʝ ʩʠ-

ʩʪʝʤʳ ʫʜʘʣʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʣʦʢʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʝʥ ʢʣʠ-

ʝʥʪʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʜʠʥʦʝ ʜʝʨʝʚʦ ʢʘʪʘʣʦʛʦʚ ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʷ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ.  ʆʜʥʘʢʦ ʝʩʣʠ ʬʘʡʣʳ ʥʘ ʫʜʘʣʝʥʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ ʙʫʜʫʪ ʧʝʨʝʤʝʱʝʥʳ ʚ ʜʨʫʛʦʝ ʤʝʩʪʦ, ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʬʘʡʣʦʚʳʭ ʩʠʩʪʝʤ ʦʥʠ ʩʪʘʥʫʪ ʥʝʜʦʩʪʫʧʥʳ ʜʣʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ. 

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʩʤʝʥʳ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ.  ɹʦʣʝʝ ʩʪʨʦʛʦʝ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʪʨʝʙʦʚʘʥʠʝ ʩʢʨʳʪʴ ʬʘʢʪ ʧʝʨʝʤʝʱʝʥʠʷ 

ʨʝʩʫʨʩʘ ʚʦʚʨʝʤʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʦ-

ʙʠʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʦʪʦʚʳʝ ʪʝʣʝʬʦʥʳ.  ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʟʳʚʘʶʱʝʛʦ ʘʙʦʥʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʚʳʟʳʚʘʝʤʦʛʦ ï ʚ ʢʘʯʝʩʪʚʝ ʝʝ ʨʝ-

ʩʫʨʩʘ, ʪʦ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʧʨʦʟʨʘʯʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʤʝʥʳ ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʝʨʝʤʝʱʝʥʠʝ çʨʝʩʫʨʩʘè ʠʟ ʩʦʪʳ  ʚ  ʩʦʪʫ  ʚ  

ʧʨʦʮʝʩʩʝ ʨʘʟʛʦʚʦʨʘ ʦʩʪʘʝʪʩʷ ʥʝʟʘʤʝʪʥʳʤ ʜʣʷ ʟʚʦʥʷʱʝʛʦ. 

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʨʝʧʣʠʢʘʮʠʠ. ɽʩʣʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦ-

ʩʪʠ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʦ-

ʧʠʡ ʨʝʩʫʨʩʘ (ʨʝʧʣʠʢ), ʵʪʦʪ ʬʘʢʪ ʦʩʪʘʝʪʩʷ ʩʢʨʳʪʳʤ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ 

ʦʥ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʨʝ-

ʩʫʨʩʘ.  ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʨʝʧʣʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦ-

ʙʳ ʚʩʝ ʨʝʧʣʠʢʠ ʠʤʝʣʠ ʦʜʥʦ ʠ ʪʦ ʞʝ ʠʤʷ, ʦʯʝʚʠʜʥʦ, ʥʝ ʟʘʚʠʩʷʱʝʝ ʦʪ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʦʧʠʠ ʨʝʩʫʨʩʘ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʝʧʣʠʢʘʮʠʠ, ʪʘʢʞʝ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 
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¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʜʦʩʪʫʧʘ. ʇʦʟʚʦʣʷʝʪ ʥʝ-

ʩʢʦʣʴʢʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ (ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʧʨʦʮʝʩʩʘʤ) ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʚʳʧʦʣʥʷʪʴ ʦʧʝʨʘʮʠʠ ʥʘʜ ʦʙʱʠʤ, ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʨʝʩʫʨʩʦʤ 

ʙʝʟ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʩʢʨʳʚʘʝʪʩʷ ʬʘʢʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ (ʧʨʦʮʝʩʩʘʤʠ).  ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʘʤ ʨʝʩʫʨʩ ʜʦʣʞʝʥ ʦʩʪʘʚʘʪʴʩʷ ʚ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʤ ʩʦ-

ʩʪʦʷʥʠʠ, ʯʪʦ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ 

ʙʣʦʢʠʨʦʚʦʢ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʠ (ʧʨʦʮʝʩʩʳ) ʧʦ ʦʯʝʨʝʜʠ ʧʦʣʫʯʘʶʪ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʳʝ ʧʨʘʚʘ ʥʘ ʟʘʧʨʘʰʠʚʘʝʤʳʡ ʨʝʩʫʨʩ.  

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʦʪʢʘʟʦʚ.  ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʜʦʣʞʥʘ ʧʳʪʘʪʴʩʷ ʩʢʨʳʚʘʪʴ ʯʘʩʪʠʯʥʳʝ ʦʪʢʘʟʳ, ʧʦʟʚʦʣʷʷ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ ʠ ʧʨʠʣʦʞʝʥʠʷʤ ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʙʦʝʚ 

ʚ ʘʧʧʘʨʘʪʥʳʭ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝ-

ʤʳ, ʘ ʪʘʢʞʝ ʩʢʨʳʚʘʪʴ ʬʘʢʪ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ.  ɺ ʩʚʷ-

ʟʠ ʩ ʪʝʤ, ʯʪʦ ʣʶʙʦʡ ʧʨʦʮʝʩʩ, ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʩʝʪʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʤʦ-

ʛʫʪ ʦʪʢʘʟʳʚʘʪʴ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ ʚ ʧʨʦʠʟʚʦʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝ-

ʤʝʥʠ, ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ 

ʢ ʩʙʦʷʤ ʚ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʦʜʦʙʥʳʝ ʩʠʪʫʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʩʦʭʨʘʥʥʦʩʪʠ, ʤʘʩʢʠʨʫʶʱʘʷ ʨʝʘʣʴʥʫʶ (ʜʠʩʢ) 

ʠʣʠ ʚʠʨʪʫʘʣʴʥʫʶ (ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ) ʩʦʭʨʘʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ.  ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʤʥʦʛʠʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʳʟʦʚʘ ʤʝʪʦʜʦʚ ʜʣʷ ʩʦʭʨʘ-

ʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʘ ʩʮʝʥʦʡ ʚ ʵʪʦʪ ʤʦʤʝʥʪ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʝʝ: 

ʩʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ ʩʥʘʯʘʣʘ ʢʦʧʠʨʫʝʪ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʩ ʜʠʩʢʘ ʚ ʦʧʝ-

ʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, ʟʘʪʝʤ ʚʳʧʦʣʥʷʝʪ ʦʧʝʨʘʮʠʶ ʠ, ʥʘʢʦʥʝʮ, ʟʘʧʠʩʳʚʘʝʪ 

ʩʦʩʪʦʷʥʠʝ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ. ʇʦʣʴʟʦʚʘʪʝʣʴ, ʦʜʥʘ-

ʢʦ, ʦʩʪʘʝʪʩʷ ʚ ʥʝʚʝʜʝʥʠʠ ʦ ʪʦʤ, ʯʪʦ ʩʝʨʚʝʨ ʧʝʨʝʤʝʱʘʝʪ ʜʘʥʥʳʝ ʤʝʞʜʫ 

ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʠ ʜʠʩʢʦʤ. ʉʦʭʨʘʥʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʦʜʥʘʢʦ ʥʝ ʤʝʥʝʝ ʚʘʞʥʘ ʦʥʘ ʠ ʜʣʷ ʦʙʳʯʥʳʭ 

(ʥʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ) ʩʠʩʪʝʤ. 

ʉʪʝʧʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ.  ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʪʝʧʝʥʴ, ʜʦ ʢʦʪʦ-

ʨʦʡ ʢʘʞʜʦʝ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʚʦʡʩʪʚ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ, 

ʤʦʞʝʪ ʩʠʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩ-
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ʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ.  ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʣʥʦʩʪʴʶ ʩʢʨʳʪʴ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʩʫʨʩʦʚ ʚʨʷʜ ʣʠ ʫʜʘʩʪʩʷ.  ʀʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʠʷ ʚ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ, ʟʘʜʝʨʞʢʘ ʥʘ ʦʙʨʘʱʝʥʠʝ ʢ ʨʝʩʫʨʩʘʤ, ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʥʳʤ ʦʪ ʢʣʠʝʥʪʘ, ʚʩʝʛʜʘ ʙʫʜʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʢ ʨʝ-

ʩʫʨʩʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʧʦʙʣʠʟʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʝ ʢʘʞʜʘʷ ʩʠʩʪʝʤʘ ʚ 

ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʜʘʞʝ ʜʦʣʞʥʘ ʧʳʪʘʪʴʩʷ ʩʢʨʳʚʘʪʴ ʚʩʝ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ.  ʆʙʳʯʥʦ, ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʠʩʢʝ 

ʢʦʤʧʨʦʤʠʩʩʘ ʤʝʞʜʫ ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʩʠʩʪʝʤʝ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʢʦʧʠʠ ʨʝʩʫʨʩʘ, ʪʦ ʧʦʜ-

ʜʝʨʞʢʘ ʠʭ ʠʜʝʥʪʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʨʝ-

ʧʣʠʢʘʮʠʠ ʧʦʪʨʝʙʫʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʡ 

ʦʧʝʨʘʮʠʠ ʦʙʥʦʚʣʝʥʠʷ.  ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʘʷ ʦʧʝʨʘʮʠʷ ʦʙʥʦʚʣʝ-

ʥʠʷ ʜʦʣʞʥʘ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴʩʷ ʥʘ ʚʩʝ ʨʝʧʣʠʢʠ ʜʦ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ 

ʨʘʟʨʝʰʝʥʘ ʩʣʝʜʫʶʱʘʷ ʦʧʝʨʘʮʠʷ ʩ ʜʘʥʥʳʤ ʨʝʩʫʨʩʦʤ.  ʀʣʠ, ʥʘʧʨʠʤʝʨ, 

ʤʥʦʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʦʧʳʪʦʢ ʩʚʷʟʘʪʴʩʷ ʩ ʩʝʨʚʝʨʦʤ, ʧʳʪʘʷʩʴ ʩʢʨʳʪʴ ʝʛʦ ʚʨʝʤʝʥʥʫʶ ʥʝʜʦ-

ʩʪʫʧʥʦʩʪʴ, ʪʝʤ ʩʘʤʳʤ ʟʘʤʝʜʣʷʷ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʝʨʚʝʨ ʚʳʰʝʣ ʠʟ ʩʪʨʦʷ, ʙʳʣʦ 

ʙʳ ʨʘʟʫʤʥʝʝ ʩʨʘʟʫ ʫʚʝʜʦʤʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʘ. 

 

ʆʪʢʨʳʪʦʩʪʴ  

 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʧʨʠʥʷʪʦʤʫ ʢʦʤʠʪʝʪʦʤ IEEE POSIX 

1003.0, ʦʪʢʨʳʪʘʷ ʩʠʩʪʝʤʘ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʦʪʢʨʳʪʳʝ ʩʧʝ-

ʮʠʬʠʢʘʮʠʠ (ʩʪʘʥʜʘʨʪʳ) ʥʘ ʠʥʪʝʨʬʝʡʩʳ, ʩʣʫʞʙʳ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ 

ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ: 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʦʩʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʩʠʩʪʝʤ ʩ ʤʠʥʠʤʘʣʴʥʳ-

ʤʠ ʠʟʤʝʥʝʥʠʷʤʠ (ʤʦʙʠʣʴʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʡ, ʧʝʨʝʥʦʩʠʤʦʩʪʴ); 

¶ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ) ʩ ʜʨʫʛʠʤʠ ʧʨʠʢʣʘʜ-

ʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʥʘ ʣʦʢʘʣʴʥʳʭ ʠ ʫʜʘʣʝʥʥʳʭ ʧʣʘʪʬʦʨʤʘʭ (ʠʥʪʝ-

ʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ); 
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¶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʩʪʠʣʝ, ʦʙʣʝʛʯʘʶʱʠʤ 

ʧʦʩʣʝʜʥʠʤ ʧʝʨʝʭʦʜ ʦʪ ʩʠʩʪʝʤʳ ʢ ʩʠʩʪʝʤʝ (ʤʦʙʠʣʴʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ). 

ʂʣʶʯʝʚʦʡ ʤʦʤʝʥʪ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʥʷʪʠʷ 

ʦʪʢʨʳʪʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʦʙʱʝʜʦʩʪʫʧʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, 

ʛʣʘʩʥʳʤ ʩʦʛʣʘʩʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʧʦʩʪʦʷʥʥʫʶ 

ʘʜʘʧʪʘʮʠʶ ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʘʤ.  

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʦʪʢʨʳʪʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʝ ʟʘʚʠ-

ʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʪ.ʝ. ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʝʡ.  

ʆʪʢʨʳʪʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʦʜʠʥʘʢʦʚʦ ʜʦʩʪʫʧʥʘ ʣʶʙʦʡ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʦʡ ʩʪʦʨʦʥʝ. ɹʦʣʝʝ ʪʦʛʦ, ʦʪʢʨʳʪʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʩʪʦʨʦ-

ʥʳ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʚ ʝʝ ʨʘʟʚʠʪʠʠ.  

ɺ ʢʦʥʪʝʢʩʪʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʨʝʜʝ-

ʣʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʚʦʡʩʪʚʦ ʦʪʢʨʳʪʦʩʪʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ, 

ʝʩʣʠ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠ ʦʧʠʩʘʥʠʝ ʢʣʶʯʝʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʥʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ.  ʆʜʥʠʤ ʩʣʦ-

ʚʦʤ, ʢʣʶʯʝʚʳʝ ʠʥʪʝʨʬʝʡʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʠʩʘʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʜʝʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʠʥ-

ʪʝʨʬʝʡʩʳ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʘ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʨʬʝʡʩʳ 

ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʧʨʠʣʦʞʝʥʠ.̫ 

ʇʨʠ ʵʪʦʤ ʩʠʥʪʘʢʩʠʩ ʠʥʪʝʨʬʝʡʩʦʚ, ʪ.ʝ.  ʀʤʝʥʘ ʜʦʩʪʫʧʥʳʭ ʬʫʥʢʮʠʡ, 

ʪʠʧʳ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʚʦʟʚʨʘʱʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʠ ʪ.ʧ., 

ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʷʟʳʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ. ɺ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʝʤʘʥʪʠʢʘ ʠʥʪʝʨʬʝʡʩʦʚ, ʪ.ʝ. ʪʦ, ʯʪʦ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʜʝ-

ʣʘʶʪ ʩʣʫʞʙʳ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʵʪʠ ʠʥʪʝʨʬʝʡʩʳ, ʦʙʳʯʥʦ ʟʘʜʘʝʪʩʷ 

ʥʝʬʦʨʤʘʣʴʥʦ, ʩ ʧʦʤʦʱʴʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ʇʦʜʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʣʴʥʦʤʫ ʧʨʦʮʝʩʩʫ, ʥʫʞ-

ʜʘʶʱʝʤʫʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʣʫʞʙʝ, ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʨʫʛʦʤʫ ʧʨʦʮʝʩʩʫ, 

ʨʝʘʣʠʟʫʶʱʝʤʫ ʵʪʫ ʩʣʫʞʙʫ, ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʥʪʝʨʬʝʡʩ. ʂʨʦʤʝ 

ʪʦʛʦ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʨʝʘʣʠ-
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ʟʘʮʠʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʣʫʞʙʳ, ʢʦʪʦʨʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʥʝʰʥʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʘʙʩʦʣʶʪʥʦ ʦʜʠʥʘʢʦʚʦ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʩʢʦʣʴ-

ʢʦ ʨʝʘʣʠʟʘʮʠʡ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʚʦʟʤʦʞʥʦ, ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ) ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʠ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ, ʦʙ-

ʨʘʟʫʷ ʝʜʠʥʫʶ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʚʦʡʩʪʚʦ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʠʣʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ.  ɹʦʣʝʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ A, ʤʦʞʝʪ ʙʝʟ ʠʟʤʝʥʝʥʠʡ 

ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ B, ʨʝʘʣʠʟʫʶʱʝʡ ʪʝ ʞʝ ʠʥʪʝʨ-

ʬʝʡʩʳ, ʯʪʦ ʠ ɸ. ʊʦ ʝʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʧʝʨʝʥʦʩʠʤʦʩʪʠ. 

ɽʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʪʢʨʳ-

ʪʘʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʘ ʠʟ 

ʨʘʟʥʦʨʦʜʥʦʛʦ ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʦʧʷʪʴ-ʪʘʢʠ, 

ʚʦʟʤʦʞʥʦ, ʦʪ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ).  ʇʨʠ ʵʪʦʤ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʣʠ ʟʘʤʝʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʣʝʛʢʦ, ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʅʘ ʘʧʧʘʨʘʪʥʦʤ 

ʫʨʦʚʥʝ ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʩʪʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠ-

ʩʪʝʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠʣʠ ʟʘʤʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ 

ʙʦʣʝʝ ʤʦʱʥʳʝ.  ʅʘ ʧʨʦʛʨʘʤʤʥʦʤ ï ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʪʦʛʦ ʚʥʝʜʨʝ-

ʥʠʷ ʥʦʚʳʭ ʩʣʫʞʙ ʠʣʠ ʥʦʚʳʭ ʨʝʘʣʠʟʘʮʠʡ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ. ɼʨʫʛʠ-

ʤʠ ʩʣʦʚʘʤʠ, ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʦʪʢʨʳʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʷʝʤʦʩʪʴ.  

 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʵʬʬʝʢʪʠʚʥʦ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʙʝʟ ʧʦʪʝʨʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʝʝ ʫʧʨʘʚʣʝʥʠʝ.  ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʫ ʥʘʟʳʚʘʶʪ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ, ʝʩʣʠ 

ʦʥʘ ʩʧʦʩʦʙʥʘ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ 

ʥʦʚʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʜ ʤʘʩʰʪʘʙʠʨʫʝʤʦ-

ʩʪʴʶ ʧʦʥʠʤʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʘʩʪʠ ʚʤʝʩʪʝ ʩ ʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ 

ʥʘ ʥʝʝ. 
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ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʭ ʩʠʩʪʝʤ, ʝʩʣʠ ʠʤ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʨʘʙʦʪʘʪʴ ʧʦʜ ʙʦʣʴʰʦʡ 

ʥʘʛʨʫʟʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʘʤ ʥʝ ʧʨʠʜʝʪʩʷ ʥʘʯʠʥʘʪʴ ʩ ʥʫʣʷ ʠ 

ʩʦʟʜʘʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ.  ɽʩʣʠ ʫ ʚʘʩ 

ʝʩʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ, ʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʘʤ ʫʜʘʩʪʩʷ ʩʦʭʨʘ-

ʥʠʪʴ ʪʦ ʞʝ ʩʘʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʧʨʦʩʪʫ ʥʘʨʘʩʪʠʚ ʘʧʧʘ-

ʨʘʪʥʫʶ ʯʘʩʪʴ. 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʦʙʳʯʥʦ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʧʘʨʘ-

ʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʭ ʤʘʩʰʪʘʙ: ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤʫ, ʩʪʝʧʝʥʴ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʡ ʦʪʜʘʣʝʥʥʦʩʪʠ ʩʝʪʝʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʩʠʩʪʝʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʯʘʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʵʪʦʤʫ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʭ ʩʠʩʪʝʤ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

¶ ʅʘʛʨʫʟʦʯʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʉʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʢʠ ʧʫ-

ʪʝʤ ʟʘʤʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʙʦʣʝʝ ʤʦʱ-

ʥʳʝ ʠʣʠ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ.  ʇʨʠ ʵʪʦʤ ʧʝʨ-

ʚʳʡ ʩʣʫʯʘʡ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠ-

ʩʪʝʤʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘʟʳʚʘʶʪ ʚʝʨ-

ʪʠʢʘʣʴʥʳʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ, ʘ ʚʪʦʨʦʡ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ ʫʚʝʣʠʯʝ-

ʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʝʪʝʚʳʭ ʢʦʤʧʴʶʪʝʨʦʚ (ʩʝʨʚʝʨʦʚ) ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ. 

¶ ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ.  ʉʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʠ ʫʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʨʘʟ-

ʥʝʩʝʥʠʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ ʙʦʣʝʝ ʣʦʢʘʣʴʥʦʛʦ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝ-

ʥʠʷ ʜʦ ʙʦʣʝʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ. 

¶ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ.  ʍʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʨʦʩʪʦʪʫ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʘʜʤʠʥʠ-

ʩʪʨʘʪʠʚʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʯʘʩʪʠ ʦʜʥʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʩʪʨʦʝʥʠʝ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʩʠʩʪʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʝʰʝʥʠʝ 

ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʠ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʨʝʘʣʠʟʦ-
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ʚʘʥʥʳʭ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʣʫʞʙ, ʜʘʥ-

ʥʳʭ ʠ ʘʣʛʦʨʠʪʤʦʚ. ɸ ʠʤʝʥʥʦ, ʤʥʦʛʠʝ ʩʣʫʞʙʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʳ ʚ ʪʦʤ 

ʩʤʳʩʣʝ, ʯʪʦ ʦʥʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʚʠʜʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʦʛʫʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʤ ʢʦʤʧʴʶʪʝʨʝ (ʩʝʨʚʝʨʝ).  ʇʨʦʙʣʝʤʘ ʪʘʢʦ-

ʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ ʠʣʠ ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʵʪʫ ʩʣʫʞʙʫ, ʩʝʨʚʝʨ, ʥʘ ʢʦʪʦʨʦʤ 

ʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ, ʩʪʘʥʝʪ ʫʟʢʠʤ ʤʝʩʪʦʤ ʠ ʙʫʜʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʦʙʱʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  ɽʩʣʠ ʜʘʞʝ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʦʛʨʘ-

ʥʠʯʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʪʘʢʦʛʦ ʩʝʨʚʝʨʘ (ʚʝʨʪʠʢʘʣʴʥʦʝ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʥʠʝ), ʪʦ ʪʦʛʜʘ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʪʘʥʝʪ ʧʨʦʧʫʩʢ-

ʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʥʠʡ ʩʚʷʟʠ, ʩʦʝʜʠʥʷʶʱʠʭ ʝʛʦ ʩ ʦʩʪʘʣʴʥʳʤʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ.  ɸʥʘʣʦʛʠʯʥʦ, ʮʝʥʪʨʘʣʠʟʘʮʠʷ ʜʘʥ-

ʥʳʭ ʪʨʝʙʫʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʠʚʦʜʷ ʢ ʪʝʤ ʞʝ ʩʘʤʳʤ 

ʦʛʨʘʥʠʯʝʥʠʷʤ.   

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʝʠʤʫʱʝʩʪʚ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʫʞʙʫ ʜʦʤʝʥʥʳʭ ʠʤʝʥ, ʢʦʪʦʨʘʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠʤʝ-

ʥʦʚʘʥʠʷ. ʉʣʫʞʙʘ DNS ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʠʩʢʘ IP-

ʘʜʨʝʩʦʚ ʧʦ ʜʦʤʝʥʥʦʤʫ ʠʤʝʥʠ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʤʠʣʣʠʦʥʳ ʟʘʧʨʦʩʦʚ ʩ 

ʢʦʤʧʴʶʪʝʨʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʇʨʠ ʵʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

DNS ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʝʨʘʨʭʠʠ DNS-ʩʝʨʚʝʨʦʚ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʭ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. ɽʩʣʠ ʙʳ ʚʩʝ ʜʘʥʥʳʝ DNS 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʭʨʘʥʠʣʠʩʴ ʙʳ ʥʘ ʝʜʠʥʩʪʚʝʥʥʦʤ ʩʝʨʚʝʨʝ, ʠ ʢʘʞʜʳʡ ʟʘ-

ʧʨʦʩ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʦʤʝʥʥʦʛʦ ʠʤʝʥʠ ʧʝʨʝʜʘʚʘʣʩʷ ʙʳ ʥʘ ʵʪʦʪ ʩʝʨ-

ʚʝʨ, ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ ʚ ʤʘʩʰʪʘʙʘʭ ʚʩʝʛʦ ʤʠʨʘ ʙʳʣʦ ʙʳ 

ʥʝʚʦʟʤʦʞʥʦ. 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʪʨʝʙʫʶʪ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʚʭʦʜʥʳʭ ʜʘʥ-

ʥʳʭ ʠ ʪʦʣɹʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ 

ʥʠʤʠ, ʘ ʫʞʝ ʟʘʪʝʤ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪ ʨʝʟʫʣʴʪʘʪʳ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʳʤ ʩʪʦʨʦʥʘʤ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʪʨʘ-

ʣʠʟʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʵʢʚʠʚʘʣʝʥʪʥʳ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ ʧʨʦʙʣʝ-

ʤʘʤ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʩʣʫʞʙ ʠ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʭʦʨʦ-
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ʰʝʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʘʣʛʦʨʠʪ-

ʤʳ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʯʘʩʪʝʡ ʦʜʥʦʛʦ ʠ 

ʪʦʛʦ ʞʝ ʘʣʛʦʨʠʪʤʘ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝ-

ʣʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʶʪ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʶ: 

¶ ʆʪʩʫʪʩʪʚʠʝ ʟʥʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ.  ʂʘʢ ʫʞʝ ʙʳʣʦ 

ʩʢʘʟʘʥʦ, ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʙʣʘʜʘʶʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠ-

ʝʡ ʦ ʩʦʩʪʦʷʥʠʠ ʚʩʝʡ ʩʠʩʪʝʤʳ ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ, ʠʩ-

ʭʦʜʷ ʠʟ ʝʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ.  ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʞʜʳʡ ʧʨʦʮʝʩʩ, ʨʝ-

ʘʣʠʟʫʶʱʠʡ ʯʘʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʡ ʜʦʩʪʫʧ ʪʦʣʴʢʦ ʢ ʩʚʦʝʤʫ ʩʦʩʪʦʷʥʠʶ, ʥʦ ʥʝ ʢ ʛʣʦʙʘʣʴʥʦʤʫ ʩʦʩʪʦʷ-

ʥʠʶ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʮʝʩʩʳ ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ 

ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʩʚʦʝʡ ʣʦʢʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠ-

ʩʪʝʤʝ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʠʟ ʧʨʠʰʝʜʰʠʭ ʩʦʦʙ-

ʱʝʥʠʡ, ʠ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʫʩʪʘʨʝʚʰʝʡ ʥʘ ʤʦʤʝʥʪ ʧʦ-

ʣʫʯʝʥʠʷ.  ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʘʩʪʨʦʥʦʤʠʠ: ʟʥʘʥʠʷ ʦʙ 

ʠʟʫʯʘʝʤʦʤ ʦʙʲʝʢʪʝ (ʟʚʝʟʜʝ / ʛʘʣʘʢʪʠʢʝ) ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʚʝʪʦʚʦʛʦ ʠ ʧʨʦʯʝʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʠ ʵʪʦ ʠʟʣʫʯʝʥʠʝ 

ʜʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʚ ʧʨʦʰʣʦʤ.  ʅʘʧʨʠʤʝʨ, ʟʥʘ-

ʥʠʷ ʦʙ ʦʙʲʝʢʪʝ, ʥʘʭʦʜʷʱʝʤʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʧʷʪʠ ʪʳʩʷʯ ʩʚʝʪʦʚʳʭ ʣʝʪ, 

ʷʚʣʷʶʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ ʥʘ ʧʷʪʴ ʪʳʩʷʯ ʣʝʪ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʦʙʱʝʛʦ ʝʜʠʥʦʛʦ ʚʨʝʤʝʥʠ.  ʉʦʙʳʪʠʷ, ʩʦʩʪʘʚʣʷ-

ʶʱʠʝ ʭʦʜ ʚʳʧʦʣʥʝʥʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʣʥʦʩʪʴʶ ʫʧʦ-

ʨʷʜʦʯʝʥʳ: ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʩʦʙʳʪʠʡ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʦʜʥʦ ʠʟ ʥʠʭ ʧʨʦʠʟʦʰʣʦ ʨʘʥʴʰʝ ʜʨʫʛʦʛʦ.  ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʝʜʠʥʦʛʦ ʜʣʷ ʚʩʝʭ 

ʧʨʦʮʝʩʩʦʚ ʚʨʝʤʝʥʠ, ʩʦʙʳʪʠʷ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʧʦʣʥʦʩʪʴʶ ʫʧʦʨʷʜʦʯʝʥ-

ʥʳʤʠ: ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʘʨ ʩʦʙʳʪʠʡ ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʢʘʢʦʝ ʠʟ 

ʥʠʭ ʧʨʦʠʟʦʰʣʦ ʨʘʥʴʰʝ ʜʨʫʛʦʛʦ, ʜʣʷ ʜʨʫʛʠʭ ï ʥʝʪ. 

¶ ʆʪʩʫʪʩʪʚʠʝ ʜʝʪʝʨʤʠʥʠʟʤʘ.  ʎʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ 

ʯʘʱʝ ʚʩʝʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʪʨʦʛʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʘʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʙʲʝʢʪʘ 
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ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʢʦʥʝʯʥʦʝ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʤʳ ʙʫʜʝʤ 

ʟʘʧʫʩʢʘʪʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩ ʦʜʥʠʤ ʠ ʪʝʤ 

ʞʝ ʥʘʙʦʨʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʤʳ ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝ-

ʟʫʣʴʪʘʪ ʠ ʦʜʠʥʘʢʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ ʠʟ ʩʦʩʪʦʷʥʠʷ ʚ 

ʩʦʩʪʦʷʥʠʝ.  ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʥʦʩʠʪ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟ-ʟʘ ʥʝʟʘʚʠʩʠʤʦʛʦ ʠʩʧʦʣʥʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʠ ʥʝʠʟʚʝʩʪʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʩʣʫ-

ʯʘʡʥʳʭ ʟʘʜʝʨʞʝʢ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʵʪʦʤʫ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ 

ʧʦʥʷʪʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦ-

ʨʠʪʤʘ ʤʦʞʝʪ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʝʨʝʭʦʜ ʠʟ ʦʜ-

ʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ, ʪ.ʢ. ʜʣʷ ʵʪʦʛʦ ʞʝ ʘʣʛʦʨʠʪʤʘ ʚʳ-

ʧʦʣʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʜʨʫʛʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʛʣʦʙʘʣʴ-

ʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʊʘʢʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʳʯʥʦ 

ʩʦʩʪʦʷʪ ʠʟ ʜʨʫʛʠʭ ʛʣʦʙʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʠ ʧʦʵʪʦʤʫ ʥʝʪ ʦʩʦʙʦʛʦ 

ʩʤʳʩʣʘ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʪʦ ʠʣʠ ʠʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦ ʭʦ-

ʜʫ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

¶ ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʦʪʢʘʟʘʤ.  ʉʙʦʡ ʚ ʣʶʙʦʤ ʠʟ ʧʨʦʮʝʩʩʦʚ ʠʣʠ 

ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʥʝ ʜʦʣʞʝʥ ʚʳʟʳʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʨʘʙʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦ-

ʛʦ ʘʣʛʦʨʠʪʤʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʪʨʝʙʫʶʪʩʷ 

ʩʚʦʠ ʧʦʜʭʦʜʳ.  ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʣʦʭʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʤʥʦʛʠʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʠʭ ʦʩʥʦʚʝ ʣʝʞʠʪ ʧʨʠʥ-

ʮʠʧ ʩʠʥʭʨʦʥʥʦʡ ʩʚʷʟʠ. ɺ ʵʪʦʤ ʚʠʜʝ ʩʚʷʟʠ ʢʣʠʝʥʪ, ʚʳʟʳʚʘʶʱʠʡ ʢʘ-

ʢʫ-ʁʣʠʙʦ ʩʣʫʞʙʫ ʩʝʨʚʝʨʘ, ʙʣʦʢʠʨʫʝʪʩʷ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʘ. ʕʪʦ ʥʝ-

ʧʣʦʭʦ ʨʘʙʦʪʘʝʪ, ʢʦʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʧʨʦʠʩʭʦʜʠʪ 

ʙʳʩʪʨʦ ʠ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʜʥʘʢʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʘ-

ʜʝʨʞʢʠ ʥʘ ʦʙʨʘʱʝʥʠʝ ʢ ʫʜʘʣʝʥʥʦʡ ʩʣʫʞʙʝ ʚ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʦ-

ʜʦʙʥʳʡ ʧʦʜʭʦʜ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʤʝʥʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʠ, ʦʯʝʥʴ ʯʘ-

ʩʪʦ, ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʠʝʤʣʝʤʳʤ. 

ɼʨʫʛʘʷ ʩʣʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʤʘʩʰʪʘʙʠʨʫʝ-

ʤʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʚʷʟʴ ʚ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ 

ʥʝʥʘʜʝʞʥʘ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ 
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ʜʚʫʭʪʦʯʝʯʥʳʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʴ ʚ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ ʷʚʣʷʝʪʩʷ ʚʳ-

ʩʦʢʦʥʘʜʝʞʥʦʡ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʥʠʡ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʦʮʝʩʩʫ ʪʨʝʙʫʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʘʜʨʝʩ 

ʜʨʫʛʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʣʫʞʙʫ, ʚ ʣʦ-

ʢʘʣʴʥʳʭ ʩʝʪʷʭ ʝʤʫ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʦʩʣʘʪʴ ʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʦʝ ʩʦʦʙ-

ʱʝʥʠʝ ʩ ʧʨʦʩʴʙʦʡ ʜʣʷ ʠʩʢʦʤʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪʢʣʠʢʥʫʪʴʩʷ ʥʘ ʥʝʛʦ. ɺʩʝ 

ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʘʶʪ ʠ ʦʙʨʘʙʘʪʳʚʘʶʪ ʵʪʦ ʩʦʦʙʱʝʥʠʝ. ʅʦ ʪʦʣʴʢʦ ʧʨʦ-

ʮʝʩʩ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʪʨʝʙʫʝʤʫʶ ʩʣʫʞʙʫ, ʦʪʚʝʯʘʝʪ ʥʘ ʧʦʣʫʯʝʥʥʫʶ 

ʧʨʦʩʴʙʫ, ʫʢʘʟʳʚʘʷ ʩʚʦʡ ʘʜʨʝʩ ʚ ʦʪʚʝʪʥʦʤ ʩʦʦʙʱʝʥʠʠ. ʆʯʝʚʠʜʥʦ, ʧʦ-

ʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʨʝʛʨʫʞʘʝʪ ʩʝʪʴ, ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʚ ʛʣʦ-

ʙʘʣʴʥʳʭ ʩʝʪʷʭ ʥʝʨʝʘʣʴʥʦ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʣʦʞʥʦʩʪʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʦʷʚʣʷ-

ʶʪʩʷ ʚ ʧʨʦʙʣʝʤʘʭ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʚʳʟʚʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʝʝ 

ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: ʩʝʨʚʝʨʦʚ ʠ ʩʝʪʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʉʫʱʝʩʪʚʫ-

ʶʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʤʝʥʴʰʠʪʴ 

ʥʘʛʨʫʟʢʫ ʥʘ ʢʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ.  ʂ ʪʘʢʠʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʨʝʧʣʠʢʘʮʠʶ ʠ ʢʵʰʠ-

ʨʦʚʘʥʠʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʟʙʠʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʧʦʜʜʝʨʞʠ-

ʚʘʝʤʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʯʘʩʪʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʥʝʩʝʥʠʝʤ ʵʪʠʭ ʯʘʩʪʝʡ 

ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ ʩʠʩʪʝʤʳ. ʇʨʦʩʪʳʤ ʧʨʠʤʝʨʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʦ-

ʞʝʪ ʩʣʫʞʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʬʘʡʣʦʚʘʷ ʩʠʩʪʝʤʘ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢʘʞ-

ʜʳʡ ʬʘʡʣʦʚʳʡ ʩʝʨʚʝʨ ʦʙʩʣʫʞʠʚʘʝʪ ʩʚʦʡ ʥʘʙʦʨ ʬʘʡʣʦʚ ʠʟ ʦʙʱʝʛʦ ʘʜ-

ʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʫʞʝ ʫʧʦʤʠ-

ʥʘʚʰʘʷʩʷ ʩʣʫʞʙʘ ʜʦʤʝʥʥʳʭ ʠʤʝʥ DNS, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

DNS-ʠʤʝʥ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʟʦʥʳ, ʠ ʠʤʝʥʘ ʢʘʞʜʦʡ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʶʪʩʷ 

ʦʪʜʝʣʴʥʳʤ DNS-ʩʝʨʚʝʨʦʤ.  

ɺʘʞʥʫʶ ʨʦʣʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠʛʨʘʶʪ ʨʝ-

ʧʣʠʢʘʮʠʷ ʠ ʢʵʰʠʨʦʚʘʥʠʝ. ʈʝʧʣʠʢʘʮʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʝʪ ʜʦʩʪʫʧ-
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ʥʦʩʪʴ ʨʝʩʫʨʩʦʚ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʘʩʪʠʯʥʦʛʦ ʦʪʢʘʟʘ, ʥʦ ʠ ʧʦʤʦ-

ʛʘʝʪ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʪʝʤ ʩʘ-

ʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ʂʵʰʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-

ʙʦʡ ʦʩʦʙʫʶ ʬʦʨʤʫ ʨʝʧʣʠʢʘʮʠʠ, ʢʦʛʜʘ ʢʦʧʠʷ ʨʝʩʫʨʩʘ ʩʦʟʜʘʝʪʩʷ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʵʪʦʪ ʨʝ-

ʩʫʨʩ. ʈʘʟʥʠʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʨʝʧʣʠʢʘʮʠʷ ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʚʣʘʜʝʣʴʮʝʤ ʨʝʩʫʨʩʘ, ʘ ʢʵʰʠʨʦʚʘʥʠʝ ï ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ 

ʵʪʦʤʫ ʨʝʩʫʨʩʫ.  

ʆʜʥʘʢʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʢʦʧʠʡ ʨʝʩʫʨʩʘ 

ʧʨʠʚʦʜʠʪ ʢ ʜʨʫʛʠʤ ʩʣʦʞʥʦʩʪʷʤ, ʘ ʠʤʝʥʥʦ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʠ-

ʚʘʪʴ ʠʭ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ (ʘʥʛʣ.  consistency), ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʝʧʣʠʢʘʮʠʷ ʧʦʟʚʦʣʷʶʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʧʦ-

ʩʪʫʧʘʶʱʠʝ ʚ ʩʠʩʪʝʤʫ ʟʘʧʨʦʩʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʝʝ ʢʦʤʧʦʥʝʥʪʘʤ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʢʵʰʠʨʦʚʘʥʠʝ ʫʤʝʥʴʰʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʥʳʭ ʦʙʨʘʱʝʥʠʡ 

ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʨʝʩʫʨʩʫ. 

ʂʵʰʠʨʦʚʘʥʠʝ ʧʨʠʟʚʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʢʦʤʧʦ-

ʥʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʩʢʨʳʚʘʪʴ ʦʪ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʟʘʜʝʨʞʢʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʫʜʘʣʝʥʥʳʤ ʨʝʩʫʨ-

ʩʘʤ. ʇʦʜʦʙʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʢʨʳʚʘʶʱʠʝ ʟʘʜʝʨʞʢʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, 

ʚʘʞʥʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʩʠʩʪʝʤʳ.  

ʂ ʥʠʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʝʱʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʭʘʥʠʟʤʳ ʘʩʠʥʭʨʦʥʥʦʡ ʩʚʷ-

ʟʠ, ʚ ʢʦʪʦʨʳʭ ʢʣʠʝʥʪ ʥʝ ʙʣʦʢʠʨʫʝʪʩʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʫʜʘʣʝʥʥʦʡ 

ʩʣʫʞʙʝ, ʘ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʩʨʘʟʫ ʧʦʩʣʝ 

ʦʙʨʘʱʝʥʠʷ. ʇʦʟʞʝ, ʢʦʛʜʘ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʦʪʚʝʪ, ʢʣʠʝʥʪʩʢʠʡ ʧʨʦʮʝʩʩ 

ʩʤʦʞʝʪ ʧʨʝʨʚʘʪʴʩʷ ʠ ʚʳʟʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʡ ʦʙʨʘʙʦʪʯʠʢ ʜʣʷ ʟʘʚʝʨʰʝ-

ʥʠʷ ʦʧʝʨʘʮʠʠ. 

 

ʉʣʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ 

 

ʈʝʘʣʠʟʘʮʠʷ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʚʦʡʩʪʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠ-

ʩʪʝʤ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʧʨʦʩʪʫʶ ʟʘʜʘʯʫ. ʆʩʥʦʚʥʳʝ ʩʣʦʞʥʦ-

ʩʪʠ ʚʳʪʝʢʘʶʪ ʠʤʝʥʥʦ ʠʟ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʥʝ-
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ʟʘʚʠʩʠʤʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʩʝʪʠ. ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʵʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ 

ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʝʱʝ ʚ 90-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩʦʪʨʫʜʥʠʢ ʢʦʤʧʘ-

ʥʠʠ Sun Microsystems ʇʠʪʝʨ ɼʝʡʯ ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ çɺʦʩʝʤʴ ʟʘʙʣʫʞʜʝ-

ʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡè ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʦʩ-

ʥʦʚʥʳʝ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ. ʆʥ ʧʠʩʘʣ: çʇʦ ʩʫʱʝʩʪʚʫ, ʢʘʞʜʳʡ, ʢʪʦ ʚʧʝʨʚʳʝ ʩʦʟʜʘʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʜʝʣʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ. ɺʩʝ 

ʦʥʠ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʦʢʘʟʳʚʘʶʪʩʷ ʣʦʞʥʳʤʠ, ʠ ʚʩʝ ʚʳʟʳʚʘʶʪ ʙʦʣʴʰʠʝ 

ʥʝʧʨʠʷʪʥʦʩʪʠ.  ɺʦʪ ʵʪʠ ʚʦʩʝʤʴ ʟʘʙʣʫʞʜʝʥʠʡ: 

1.  ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʦʡ. 

2.  ɿʘʜʝʨʞʢʠ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʨʘʚʥʳ ʥʫʣʶ. 

3.  ʇʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥʘ. 

4.  ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʦʡ. 

5.  ʉʝʪʝʚʘʷ ʪʦʧʦʣʦʛʠʷ ʥʝʠʟʤʝʥʥʘ. 

6.  ʉʠʩʪʝʤʫ ʦʙʩʣʫʞʠʚʘʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. 

7.  ʀʟʜʝʨʞʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʨʘʚʥʳ ʥʫʣʶ. 

8.  ʉʝʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʨʦʜʥʦʡè. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʢʘʢ ʨʘʟ ʠ 

ʦʪʣʠʯʘʶʪ ʨʘʟʨʘʙʦʪʢʫ ʪʨʘʜʠʮʠʦʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʠʩʪʝʤ 

ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʜʣʷ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʣʦ-

ʞʝʥʠʡ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʜʦʧʫʱʝʥʠʡ ʦʩʪʘʝʪʩʷ ʚʝʨʥʳʤ, ʘ ʧʨʦʙʣʝ-

ʤ ,r ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʣʶʙʦʛʦ ʠʟ ʥʠʭ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʙʫ-

ʜʫʪ ʧʨʦʷʚʣʷʪʴʩʷ. ɹʦʣʴʰʘʷ ʞʝ ʯʘʩʪʴ ʧʨʠʥʮʠʧʦʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ, ʠʤʝʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʝʨʝ-

ʯʠʩʣʝʥʥʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ.  ʇʦʵʪʦʤʫ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝ-

ʘʣʠʟʦʚʳʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʠ ʫʩʣʦʚʠʠ ʪʦʛʦ, ʯʪʦ ʭʦʪʷ ʙʳ 

ʦʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʧʫʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʣʦʞʥʳʤ. ʅʘʧʨʠʤʝʨ, ʧʦ-

ʥʷʪʥʦ, ʯʪʦ ʥʘʜʝʞʥʳʭ ʩʝʪʝʡ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠ-

ʚʦʜʠʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʦʪʢʘ-

ʟʦʚ. ɼʨʫʛʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʚʦ 
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ʚʥʠʤʘʥʠʝ ʜʦʩʪʫʧʥʫʶ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʥʝʥʫʣʝʚʫʶ ʟʘʜʝʨʞʢʫ ʦʙ-

ʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʚ ʩʝʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʭʘʥʠʟ-

ʤʦʚ ʨʝʧʣʠʢʘʮʠʠ. 

 

1.2. ɹʘʟʦʚʘʷ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ - ʵʪʦ ʩʣʦʞʥʘʷ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʘʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʦʙʨʘʙʦʪʢʠ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʟʣʦʚ (ʧʦʜʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ) ʠ ʬʠʟʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠʭ ʩʦʝʜʠ-

ʥʷʶʱʠʭ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪ ʬʠʟʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʀʉ. 

ʌʠʟʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʀʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʠʟʠʯʝʩʢʫʶ ʦʨʛʘʥʠʟʘ-

ʮʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʀʉ ʠ ʦʧʠʩʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ) ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʫʟʣʦʚ), ʨʝʘʣʠʟʫʶʱʠʭ ʪʫ ʠʣʠ ʠʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʥʘʱʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ, ʩʦʝʜʠʥʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʤʠ ʢʘʥʘʣʘʤʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘ-

ʮʠʠ (ʢʘʥʘʣʘʤʠ ʩʚʷʟʠ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʧʦʜʩʠ-

ʩʪʝʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʀʉ - ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʦʪʜʝʣʴʥʳʭ ʀʇ ʚ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦ-

ʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʟʣʦʚ, ʠʩ-

ʧʳʪʳʚʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʠ, ʠ ʧʫʪʝʡ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʄʘʨʰʨʫʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʀʉ ʦʧʠʩʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʘʜʨʝʩʫʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʟʣʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ) ʠ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʫʪʝʡ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ 

ʵʪʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ʇʨʠʤʝʨʦʤ ʤʘʨʰʨʫʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

(ʇɼ) ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʣʘʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʦʙʱʝʥʠʡ (ʇʈʉ), ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʘʙʣʠʮ ʤʘʨʰʨʫʪʦʚ ʚʩʝʭ ʫʟʣʦʚ ʩʝʪʠ 
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ʇɼ ʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʫʟʣʦʚ ʩʝʪʠ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʠʟʦ-

ʚʘʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʦʚ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʀʉ ʘʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘ-

ʣʠʟʘʮʠʠ ʵʣʝʤʝʥʪʦʚ ʩʝʪʠ ʠ ʢʦʥʢʨʝʪʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʙʦʙ-

ʱʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ, ʣʦʛʠʯʝʩʢʫʶ, ʤʘʨʰʨʫʪʥʫʶ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝ-

ʜʝʣʷʝʪ ʤʦʜʝʣʴ ʀʉ, ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʠ ʬʫʥʢʮʠʠ 

ʚʳʧʦʣʥʷʝʤʳʝ ʠʤʠ. ʆʧʨʝʜʝʣʷʶʪ ʪʘʢʞʝ ʧʦʥʷʪʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʩʝʪʠ ʢʘʢ ʯʘʩʪʴ ʦʙʱʝʡ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʜʣʷ ʢʦʥʢʨʝʪ-

ʥʦʡ ʤʦʜʝʣʠ ʚ ʮʝʣʦʤ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪ ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʫʶ ʥʘʧʦʣʥʝʥʥʦʩʪʴ ʠ ʧʨʠʥʮʠʧʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʌʠʟʠʯʝ-

ʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ ʘʨʭʠʪʝʢʪʫʨʫ ʜʣʷ ʢʦʥ-

ʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʢʨʝʪ-

ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʟʘʜʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘ-

ʮʠʠ ʧʨʦʛʨʘʤʤʥʦ - ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʇʨʠʤʝʨʦʤ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʥʦʡ ʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʡ ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʪʘʥʜʘʨʪʦʚ (ʄʆʉ) ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʨʭʠʪʝʢ-

ʪʫʨʳ ʀʉ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʘʚʠʣʘ ʨʝʘʣʠʟʘʮʠʠ ʪʦʣʴʢʦ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʬʫʥʢʮʠʡ ʚʟʘʠʤʦʩʚʷʟʠ (ʬʫʥʢʮʠʡ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ) ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʀʇ, ʚʳʧʦʣʥʷʶʱʠʭ ʬʫʥʢʮʠʠ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʫʟʣʘʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʝʪʠ, ʷʚʣʷʝʪʩʷ ʩʝʤʠʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʵʪʘʣʦʥʥʦʡ ʤʦ-

ʜʝʣʠ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ (ʕʄɺʆʉ). 

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʪʨʦʷʪʩʷ ʧʦ 

ʩʝʪʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʥʘ ʢʦʥʮʝʧʮʠʠ ʙʘʟ ʜʘʥʥʳʭ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʤʠ-

ʨʦʚʦʡ ʦʧʳʪ, ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʪʘʥʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʠ ʚ ʙʣʠʞʘʡ-

ʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʘ ʠʟʤʝʥʝʥʠʷ ʚʦʟʤʦʞʥʳ ʣʠʰʴ ʚ ʧʦʜʭʦʜʘʭ ʢ ʝʛʦ ʨʝʘ-

ʣʠʟʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè (ʨʠʩ. 1.1). ʂʣʠʝʥʪ-ʩʝʨʚʝʨ - ʵʪʦ 

ʥʝ ʪʦʣʴʢʦ ʘʨʭʠʪʝʢʪʫʨʘ, ʵʪʦ ï ʥʦʚʘʷ ʧʘʨʘʜʠʛʤʘ, ʧʨʠʰʝʜʰʘʷ ʥʘ ʩʤʝʥʫ 

ʫʩʪʘʨʝʚʰʠʤ ʢʦʥʮʝʧʮʠʷʤ. ʉʫʪʴ ʝʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʣʠʝʥʪ (ʠʩ-

ʧʦʣʥʷʝʤʳʡ ʤʦʜʫʣʴ) ʟʘʧʨʘʰʠʚʘʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʩʝʨʚʠʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʥʝʪ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʷʤʳʭ ʧʫʪʝʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ: ʢʣʠ-

ʝʥʪ ʠʭ çʥʝ ʟʥʘʝʪè, ʝʤʫ çʠʟʚʝʩʪʥʳè ʣʠʰʴ ʠʤʷ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ ʠ ʜʨʫ-
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ʛʠʝ ʩʧʝʮʠʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʚʪʦʨʠʟʘʮʠʠ ʢʣʠʝʥʪʘ ʥʘ 

ʩʝʨʚʝʨʝ. ʉʝʨʚʝʨ, ʢʦʪʦʨʳʡ ʬʠʟʠʯʝʩʢʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʦʤ ʞʝ 

ʢʦʤʧʴʶʪʝʨʝ, ʘ ʤʦʞʝʪ ï ʥʘ ʜʨʫʛʦʤ ʢʦʥʮʝ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʟʘʧʨʦʩ ʢʣʠʝʥʪʘ ʠ, ʧʨʦʠʟʚʝʜʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʜʘʥ-

ʥʳʤʠ, ʧʝʨʝʜʘʝʪ ʢʣʠʝʥʪʫ ʟʘʧʨʘʰʠʚʘʝʤʫʶ ʧʦʨʮʠʶ ʜʘʥʥʳʭ. 

 
ʈʠʩ.1.1. ɸʨʭʠʪʝʢʪʫʨʘ ʪʝʭʥʦʣʦʛʠʠ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè 

 

ʕʚʦʣʶʮʠʦʥʥʦ ʩʣʦʞʠʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ: 

¶ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜ ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʝʨʘ (File Server - FS); 

¶ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜ ʜʦʩʪʫʧʘ ʢ ʫʜʘʣʝʥʥʳʤ ʜʘʥʥʳʤ (Remote Data 

Access - RDA); 

¶ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜ ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ (DataBase Server - 

DBS);  

¶ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ (Application Server - 

AS). 

 ʄʦʜʝʣʴ ʬʘʡʣʦʚʦʛʦ ʩʝʨʚʝʨʘ (FS-ʤʦʜʝʣʴ) ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʜʣʷ 

ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ (ʨʠʩ. 1.2). ʀʩʪʦʨʠʯʝʩʢʠ 

ï ʵʪʦ ʧʝʨʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʂʘʢ ʠʩʧʦʣʥʷʝʤʳʝ 

ʤʦʜʫʣʠ, ʪʘʢ ʠ ʜʘʥʥʳʝ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʘʭ ʦʧʝʨʘʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʳ. ɼʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ ʧʫʪʠ 

(path) ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʡʣʦʚʳʭ ʦʧʝʨʘʮʠʡ (ʦʪʢʨʳʪʴ, ʩʯʠʪʘʪʴ, ʟʘʧʠ-

ʩʘʪʴ). ɼʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʜʝʣʝʥʥʳʡ ʩʝʨʚʝʨ (ʦʪ-

ʜʝʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ), ʢʦʪʦʨʳʡ ʠ ʷʚʣʷʝʪʩʷ ʬʘʡʣʦʚʳʤ ʩʝʨʚʝʨʦʤ. ʀʩ-

ʧʦʣʥʷʝʤʳʝ ʤʦʜʫʣʠ ʭʨʘʥʷʪʩʷ ʣʠʙʦ ʥʘ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʷʭ, ʣʠʙʦ ʥʘ ʬʘʡ-

ʣʦʚʦʤ ʩʝʨʚʝʨʝ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʠʭ ʘʜʤʠ-
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ʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʝʞʥʦʩʪʠ ʩʝ-

ʪʠ. 

ʉʫʪʴ ʤʦʜʝʣʠ ʟʘʢʣʶʯʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ. ʆʜʠʥ ʠʟ ʢʦʤʧʴʶʪʝʨʦʚ ʚ 

ʩʝʪʠ ʩʯʠʪʘʝʪʩʷ ʬʘʡʣʦʚʳʤ ʩʝʨʚʝʨʦʤ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʧʦ ʦʙʨʘ-

ʙʦʪʢʝ ʬʘʡʣʦʚ ʜʨʫʛʠʤ ʢʦʤʧʴʶʪʝʨʘʤ. ʌʘʡʣʦʚʳʡ ʩʝʨʚʝʨ ʨʘʙʦʪʘʝʪ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʝʪʝʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʩʪʫʧ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ (ʪʦ ʝʩʪʴ ʢ ʬʘʡʣʘʤ). ʅʘ ʜʨʫʛʠʭ ʢʦʤʧʴʶʪʝ-

ʨʘʭ ʚ ʩʝʪʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʧʨʠʣʦʞʝʥʠʝ. ʇʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʥʠʟʢʦʫʨʦʚʥʝʚʳʭ ʚʳʟʦʚʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʠʣʦʞʝ-

ʥʠʶ ʜʦʩʪʫʧ ʢ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʝ ʥʘ ʬʘʡʣ-ʩʝʨʚʝʨʝ. FS-ʤʦʜʝʣʴ ʧʦʩʣʫ-

ʞʠʣʘ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʠ-

ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʜʝʨʞʢʠ 

ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʨʝʞʠʤʘ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚʳʧʦʣʥʷʝʪʩʷ ʢʘʢ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʘ, 

ʪʘʢ ʠ ʢʦʧʠʷ ʉʋɹɼ, ʘ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʟʜʝʣʷʝʤʳʭ ʬʘʡʣʘʭ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʬʘʡʣʦʚʦʤ ʩʝʨʚʝʨʝ. ʂʦʛʜʘ ʧʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤ-

ʤʘ ʦʙʨʘʱʘʝʪʩʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʉʋɹɼ ʥʘʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩ ʥʘ ʬʘʡʣʦʚʳʡ 

ʩʝʨʚʝʨ. ɺ ʵʪʦʤ ʟʘʧʨʦʩʝ ʫʢʘʟʘʥʳ ʬʘʡʣʳ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʟʘʧʨʘʰʠʚʘʝʤʳʝ 

ʜʘʥʥʳʝ. ɺ ʦʪʚʝʪ ʥʘ ʟʘʧʨʦʩ ʬʘʡʣʦʚʳʡ ʩʝʨʚʝʨ ʥʘʧʨʘʚʣʷʝʪ ʧʦ ʩʝʪʠ ʪʨʝ-

ʙʫʝʤʳʡ ʙʣʦʢ ʜʘʥʥʳʭ. ʉʋɹɼ, ʧʦʣʫʯʠʚ ʝʛʦ, ʚʳʧʦʣʥʷʝʪ ʥʘʜ ʜʘʥʥʳʤʠ 

ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʜʝʢʣʘʨʠʨʦʚʘʥʳ ʚ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʜʝʣʠ ʦʪʥʦʩʷʪ ʚʳʩʦʢʠʡ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ (ʧʝʨʝ-

ʜʘʯʘ ʤʥʦʞʝʩʪʚʘ ʬʘʡʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʣʦʞʝʥʠʶ), ʫʟʢʠʡ ʩʧʝʢʪʨ 

ʦʧʝʨʘʮʠʡ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʜʘʥʥʳʤʠ, ʦʪʩʫʪʩʪʚʠʝ ʘʜʝʢʚʘʪʥʳʭ ʩʨʝʜʩʪʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ (ʟʘʱʠʪʘ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʳ) ʠ ʪ.ʜ. 

 

 

1.3. ʄʦʜʠʬʠʢʘʮʠʠ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʘ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè 

  

ʄʦʜʝʣʴ ʠ ʤʝʪʦʜ ʜʦʩʪʫʧʘ ʢ ʫʜʘʣʝʥʥʳʤ ʜʘʥʥʳʤ 

 

ɹʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʥʳʝ ʤʝʪʦʜ ʠ ʤʦʜʝʣʴ ʜʦʩʪʫʧʘ ʢ ʫʜʘʣʝʥʥʳʤ ʜʘʥ-

ʥʳʤ (RDA-ʤʦʜʝʣʴ) (ʨʠʩ. 1.2) ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ FS ʤʦʜʝʣʠ 
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ʭʘʨʘʢʪʝʨʦʤ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ-

ʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʷʟʳʢʘ (ʥʘʧʨʠʤʝʨ, SQL-Structured Query 

Language). ʂʣʠʝʥʪ ʥʘʧʨʘʚʣʷʝʪ ʟʘʧʨʦʩʳ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ 

(ʥʘʧʨʠʤʝʨ, ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ) ʧʦ ʩʝʪʠ ʫʜʘʣʝʥʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ. ʅʘ ʥʝʤ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʷʜʨʦ ʉʋɹɼ, ʢʦʪʦʨʦʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʟʘʧʨʦʩʳ, ʚʳʧʦʣʥʷʷ 

ʧʨʝʜʧʠʩʘʥʥʳʝ ʚ ʥʠʭ ʜʝʡʩʪʚʠʷ, ʠ ʚʦʟʚʨʘʱʘʝʪ ʢʣʠʝʥʪʫ ʨʝʟʫʣʴʪʘʪ, 

ʦʬʦʨʤʣʝʥʥʳʡ ʢʘʢ ʙʣʦʢ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʠʥʠʮʠʘʪʦʨʦʤ ʤʘʥʠʧʫʣʷʮʠʡ 

ʩ ʜʘʥʥʳʤʠ ʚʳʩʪʫʧʘʶʪ ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʷʶʱʠʝʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ-

ʢʣʠʝʥʪʘʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʷʜʨʫ ʉʋɹɼ ʦʪʚʦʜʠʪʩʷ ʧʘʩʩʠʚʥʘʷ ʨʦʣʴ ï ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʟʘʧʨʦʩʦʚ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ. ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʷ-

ʟʘʥʥʦʩʪʝʡ ʤʝʞʜʫ ʢʣʠʝʥʪʘʤʠ ʠ ʩʝʨʚʝʨʦʤ ʙʘʟʳ ʜʘʥʥʳʭ ʥʝ ʜʦʛʤʘ ï ʩʝʨ-

ʚʝʨ ɹɼ ʤʦʞʝʪ ʠʛʨʘʪʴ ʙʦʣʝʝ ʘʢʪʠʚʥʫʶ ʨʦʣʴ, ʯʝʤ ʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʠʩʘ-

ʥʘ ʝʤʫ ʪʨʘʜʠʮʠʦʥʥʦʡ ʧʘʨʘʜʠʛʤʦʡ. 

RDA-ʤʦʜʝʣʴ ʠʟʙʘʚʣʷʝʪ ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʠʩʫʱʠʭ ʢʘʢ ʩʠʩʪʝʤʘʤ 

ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʪʘʢ ʠ ʩʠʩʪʝʤʘʤ ʩ ʬʘʡʣʦʚʳʤ ʩʝʨʚʝ-

ʨʦʤ. ʉʝʨʚʝʨ ɹɼ ʦʩʚʦʙʦʞʜʘʝʪʩʷ ʦʪ ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʝʤʫ ʬʫʥʢʮʠʡ; ʧʨʦ-

ʮʝʩʩʦʨ ʠʣʠ ʧʨʦʮʝʩʩʦʨʳ ʩʝʨʚʝʨʘ ʮʝʣʠʢʦʤ ʟʘʛʨʫʞʘʶʪʩʷ ʦʧʝʨʘʮʠʷʤʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʟʘʧʨʦʩʦʚ ʠ ʪʨʘʥʟʘʢʮʠʡ. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ ʙʣʘʛʦʜʘʨʷ ʦʪʢʘʟʫ ʦʪ ʪʝʨʤʠʥʘʣʦʚ ʠ ʦʩʥʘʱʝʥʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ ʢʦʤ-

ʧʴʁʪʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʤʠ ʣʦʢʘʣʴʥʳʤʠ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʧʝ-

ʨʝʜʥʝʛʦ ʧʣʘʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʛʨʫʟʢʘ ʩʝʪʠ, 

ʪʘʢ ʢʘʢ ʧʦ ʥʝʡ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʢʣʠʝʥʪʘ ʢ ʩʝʨʚʝʨʫ ʥʝ ʟʘʧʨʦʩʳ ʥʘ ʚʚʦʜ-

ʚʳʚʦʜ (ʢʘʢ ʚ ʩʠʩʪʝʤʘʭ ʩ ʬʘʡʣʦʚʳʤ ʩʝʨʚʝʨʦʤ), ʘ ʟʘʧʨʦʩʳ ʥʘ ʷʟʳʢʝ 

SQL, ʠʭ ʦʙʲʝʤ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ. 

ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ RDA-ʤʦʜʝʣʠ ï ʫʥʠʬʠʢʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ 

çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʚ ʚʠʜʝ ʷʟʳʢʘ SQL. 

  

ʄʦʜʝʣʴ ʠ ʤʝʪʦʜ ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ʅʘʨʷʜʫ ʩ RDA-ʤʦʜʝʣʴʶ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘ-

ʝʪ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜ ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ (DBS - ʤʦ-

ʜʝʣʴ) (ʨʠʩ. 1.2).  ɽʝ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʤʝʭʘʥʠʟʤ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ 

ï ʩʨʝʜʩʪʚʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ SQL-ʩʝʨʚʝʨʘ. ʇʨʦʮʝʜʫʨʳ ʭʨʘʥʷʪʩʷ ʚ 
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ʩʣʦʚʘʨʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʨʘʟʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʠʝʥʪʘʤʠ ʠ 

ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ ʪʦʤ ʞʝ ʢʦʤʧʴʶʪʝʨʝ, ʛʜʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ SQL-ʩʝʨʚʝʨ. 

ʗʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʭʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʜʫʨʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʷʟʳʢʘ ʟʘʧʨʦʩʦʚ SQL ʠ ʫʥʠʢʘʣʝʥ 

ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ. 

ɼʦʩʪʦʠʥʩʪʚʘ DBS-ʤʦʜʝʣʠ ʦʯʝʚʠʜʥʳ: ʵʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʮʝʥʪʨʘ-

ʣʠʟʦʚʘʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʳʭ ʬʫʥʢʮʠʡ, ʩʥʠʞʝʥʠʝ 

ʪʨʘʬʠʢʘ (ʚʤʝʩʪʦ SQL-ʟʘʧʨʦʩʦʚ ʧʦ ʩʝʪʠ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚʳʟʦʚʳ ʭʨʘʥʠ-

ʤʳʭ ʧʨʦʮʝʜʫʨ), ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʤʝʞʜʫ ʥʝʩʢʦʣʴ-

ʢʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ ʢʦʤʧʴʶʪʝʨʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʝʜʠʥʦʞʜʳ ʩʦʟʜʘʥʥʦʛʦ ʧʣʘʥʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ. ʂ ʥʝʜʦ-

ʩʪʘʪʢʘʤ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʦʮʝʜʫʨʥʳʝ ʨʘʩʰʠʨʝʥʠʷ SQL, ʥʝ ʚʳʜʝʨʞʠʚʘʶʱʠʝ 

ʩʨʘʚʥʝʥʠʷ ʧʦ ʩʨʝʜʩʪʚʘʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʩ ʷʟʳʢʘʤʠ 

ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ, ʪʘʢʠʤʠ ʢʘʢ C, ʉ++ ʠʣʠ Pascal. ʉʬʝʨʘ ʠʭ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʦʛʨʘʥʠʯʝʥʘ ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʉʋɹɼ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʣʘʜʢʠ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʭʨʘʥʠ-

ʤʳʭ ʧʨʦʮʝʜʫʨ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʰʘʥʥʳʝ ʤʦʜʝʣʠ, ʢʦʛʜʘ ʧʦʜ-

ʜʝʨʞʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʥʝʢʦʪʦʨʳʝ ʧʨʦʩʪʝʡʰʠʝ ʧʨʠʢʣʘʜ-

ʥʳʝ ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʭʨʘʥʠʤʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ (DBS-

ʤʦʜʝʣʴ), ʘ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ ʨʝʘʣʠʟʫʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʝ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ-ʢʣʠʝʥʪʝ 

(RDA-ʤʦʜʝʣʴ). 

 

ʄʦʜʝʣʴ ʠ ʤʝʪʦʜ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ 

 

ɺ ʤʦʜʝʣʠ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ (AS-ʤʦʜʝʣʠ) ʧʨʦʮʝʩʩ, ʚʳʧʦʣʥʷ-

ʶʱʠʡʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ-ʢʣʠʝʥʪʝ, ʢʘʢ ʦʙʳʯʥʦ ʦʪʚʝʯʘʝʪ ʟʘ ʠʥʪʝʨʬʝʡʩ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʝʨʚʝʨʦʤ ʧʨʠʣʦ-

ʞʝʥʠʷ. ɺʩʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʝʨʚʝʨʦʤ ʙʘʟ ʜʘʥʥʳʭ. RDA- ʠ DBS-ʤʦʜʝʣʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʜʚʫʭʟʚʝʥ-

ʥʫʶ ʩʭʝʤʫ ʨʘʟʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ. ɺ AS-ʤʦʜʝʣʠ ʨʝʘʣʠʟʦʚʘʥʘ ʪʨʝʭʟʚʝʥ-
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ʥʘʷ ʩʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʬʫʥʢʮʠʡ, ʛʜʝ ʧʨʠʢʣʘʜʥʦʡ ʢʦʤʧʦʥʝʥʪ ʚʳʜʝʣʝʥ 

ʢʘʢ ʚʘʞʥʝʡʰʠʡ ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʵʣʝʤʝʥʪ ʧʨʠʣʦʞʝʥʠʷ (ʨʠʩ. 1.2). 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʪʨʘʥʝʪ - ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʡ ʧʦʷʚʠʣʘʩʴ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʴ ʪʨʝʭʩʣʦʡʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ web-

ʪʝʭʥʦʣʦʛʠʡ. ɺ ʵʪʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʨʦʣʴ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʠʛʨʘʝʪ 

web-ʩʝʨʚʝʨ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʢʣʠʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ web-

ʙʨʘʫʟʝʨ. ɼʦʩʪʦʠʥʩʪʚʘ ï ʚ ʧʦʥʠʞʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʢʣʠʝʥʪʫ ʠ ʚ ʣʝʛ-

ʢʦʡ ʚʩʪʨʘʠʚʘʝʤʦʩʪʠ ʜʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʤʠʨʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʝʪʠ. ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ï ʠʟʚʝʩʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ 

ʥʘ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ web-ʙʨʘʫʟʝʨʘʤʠ. 

ʕʚʦʣʶʮʠʷ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʠ ʩʝʨʚʝʨʘ ʧʦʢʘʟʳ-

ʚʘʝʪ, ʯʪʦ ʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʥʠʞʝʥʠʝ ʪʨʘʬʠʢʘ ʚ 

ʩʝʪʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʠʠ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʙʘʟ ʜʘʥʥʳʭ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʳʭ 

ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʠ ʥʘʜʝʞʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʪʝʣʝ-

ʬʦʥʥʳʝ ʠ ʦʩʦʙʝʥʥʦ ʨʘʜʠʦʢʘʥʘʣʳ ʠʤʝʶʪ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʥʠʟʢʫʶ ʧʨʦ-

ʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʧʦʤʝʭ. ɼʘʞʝ ʚ ʩʦ-

ʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ çʢʣʠʝʥʪ -  ʩʝʨʚʝʨè, ʛʜʝ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʢʦʣʠʯʝ-

ʩʪʚʦ ʜʘʥʥʳʭ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʝʞʜʫ ʢʣʠʝʥʪʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ ʠ ʩʝʨʚʝ-

ʨʦʤ ɹɼ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʠ ʩʝʨʚʝʨʘ 

ʦʢʘʟʳʚʘʶʪʩʷ ʜʣʷ ʵʪʠʭ ʢʘʥʘʣʦʚ ʩʣʠʰʢʦʤ ʨʝʩʫʨʩʦʝʤʢʠʤʠ, ʯʪʦ ʚ ʠʪʦʛʝ 

ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʨʘʥ-

ʟʘʢʮʠʡ. ʂ ʪʦʤʫ ʞʝ ʩʥʠʞʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ 

ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʦʙʨʳʚʘ ʩʝʘʥʩʘ. ɼʣʷ ʧʨʠʤʝʨʘ, ʪʦʣʴʢʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚ-

ʣʝʥʠʷ ʩʝʘʥʩʘ ʩ ʩʝʨʚʝʨʦʤ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʦʪ ʦʜʥʦʡ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʥʫʪ. 

ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʙʦʣʴʰʦʛʦ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ, ʚʦʟʥʠ-

ʢʘʶʱʝʡ ʧʨʠ ʨʘʙʦʪʝ ʤʦʙʠʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʨʝʞʠʤʝ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨ ʧʦ ʤʝʜʣʝʥʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʘʛʝʥ-

ʪʳ (ʨʠʩ.1.3). ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʦʙʤʝʥʘ ʧʦ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʤ ʢʘʥʘ-

ʣʘʤ ʫʞʝ ʠʟʚʝʩʪʥʘʷ ʤʦʜʝʣʴ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʥʦ-

ʚʫʶ - çʢʣʠʝʥʪ-ʘʛʝʥʪ-ʩʝʨʚʝʨè. 
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1.4. ʇʨʦʛʨʘʤʤʳ-ʘʛʝʥʪʳ ʠ ʤʦʜʝʣʴ çʢʣʠʝʥʪ-ʘʛʝʥʪ-ʩʝʨʚʝʨè 

 

ʇʨʘʚʠʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʩʪʘ-

ʥʦʚʠʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦʡ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ ʚʠʜʠʪʩʷ ʫʯʝʥʳʤʠ 

ʠ ʠʥʞʝʥʝʨʘʤʠ ʥʘ ʧʫʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʘʛʝʥʪʦʚ. ʇʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʘʛʝʥʪʦʚ ʥʘ ʫʟʣʘʭ ʩʝʪʠ ʙʫʜʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʷʚʣʷʪʴʩʷ ʧʦʜʦʙʨʘʥʥʘʷ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦ-

ʪʨʝʙʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʬʦʨʤʘʮʠʷ. ʇʨʦʮʝʩʩ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ 

ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʛʝʥʪʦʚ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ. ʃʫʯʰʠʝ ʠʟ ʘʛʝʥʪʦʚ ʩʤʦʛʫʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʫʯʘʪʴʩʷ, ʧʦʜʨʘ-

ʞʘʷ ʧʨʠʤʝʨʫ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʥʠʭ ʙʫʜʝʪ ʟʘʣʦʞʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʩʣʝ-

ʞʠʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ 

ʧʨʦʩʤʦʪʨʘ, ʠ ʥʘʢʘʧʣʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʥʪʝʨʝʩʫʶʱʠʭ ʚʦʧʨʦʩʘʭ, 

ʚʥʦʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʜʘʥʥʳʤ ʕ. ʊʘʥʝʥʙʘʫʤʦʤ, ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʘʛʝʥʪï ʵʪʦ ʘʚʪʦʥʦʤʥʳʡ ʧʨʦʮʝʩʩ, ʩʧʦʩʦʙʥʳʡ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʩʨʝʜʫ ʠʩʧʦʣʥʝʥʠʷ ʠ ʚʳʟʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʨʝʜʝ ʠʩʧʦʣʥʝʥʠʷ, ʚʦʟ-

ʤʦʞʥʦ, ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ. 

ɸʛʝʥʪ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ:  

¶ ʨʝʘʢʪʠʚʥʦʩʪʴ;  

¶ ʘʚʪʦʥʦʤʥʦʩʪʴ;  

¶ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ;  

¶ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʴ. 

ʉʚʦʡʩʪʚʦ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʛʝʥʪ ʚʨʝʤʝʥʘʤʠ ʦʪʚʝʯʘʝʪ 

ʥʘ ʠʟʤʝʥʝʥʠʷ ʚ ʦʢʨʫʞʝʥʠʠ. ɸʛʝʥʪ ʠʤʝʝʪ ʩʝʥʩʦʨʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦ-

ʨʳʭ ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʦʢʨʫʞʝʥʠʷ. ʉʝʥʩʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳ-

ʤʠ ʨʘʟʣʠʯʥʳʤʠ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʤʠʢʨʦʬʦʥʳ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʝ ʘʢʫ-

ʩʪʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʠ ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʠʭ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʚʠʜʝʦʢʘʨʪʳ 

ʟʘʭʚʘʪʘ ʠʟʦʙʨʘʞʝʥʠʡ, ʢʣʘʚʠʘʪʫʨʘ ʢʦʤʧʴʶʪʝʨʘ ʠʣʠ ʦʙʱʘʷ ʦʙʣʘʩʪʴ ʧʘ-

ʤʷʪʠ, ʚ ʢʦʪʦʨʫʶ ʦʢʨʫʞʝʥʠʝ ʧʦʤʝʱʘʝʪ ʜʘʥʥʳʝ ʠ ʠʟ ʢʦʪʦʨʦʡ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʘʛʝʥʪ ʙʝʨʝʪ ʜʘʥʥʳʝ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ. ʅʝ ʚʩʝ ʠʟʤʝʥʝʥʠʷ 

ʦʢʨʫʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʠʟʚʝʩʪʥʳʤʠ (ʜʦʩʪʫʧʥʳʤʠ) ʩʝʥʩʦʨʘʤ ʘʛʝʥʪʘ. 

ʕʪʦ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ. ɺʝʜʴ ʠ ʯʝʣʦʚʝʢ ʥʝ ʚʦʩʧʨʠʥʠʤʘʝʪ ʟʚʫʢʠ 
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ʩʚʝʨʭʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʨʘʜʠʦʚʦʣʥʳ ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʫʞʝʥʠʝ 

ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʥʘʙʣʶʜʘʝʤʳʤ ʜʣʷ ʘʛʝʥʪʘ. ɸʥʘʣʦʛʠʯʥʦ, ʘʛʝʥʪ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʦʢʨʫʞʝʥʠʝ, ʧʫʪʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ ʦʙʱʫʶ ʧʘʤʷʪʴ. ʈʘʟʫʤʝʝʪʩʷ, ʩʪʝʧʝʥʴ ʚʦʟʜʝʡ-

ʩʪʚʠʷ, ʢʘʢ ʠ ʩʪʝʧʝʥʴ ʚʦʩʧʨʠʷʪʠʷ, ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʦʡ. ɸʛʝʥʪ ʤʦʞʝʪ 

ʧʝʨʝʚʝʩʪʠ ʦʢʨʫʞʝʥʠʝ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʝʢʦʪʦʨʦʝ ʜʨʫʛʦʝ, ʥʦ 

ʥʝ ʠʟ ʣʶʙʦʛʦ ʚ ʣʶʙʦʝ.  

ʉʚʦʡʩʪʚʦ ʘʚʪʦʥʦʤʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʛʝʥʪ ʷʚʣʷʝʪʩʷ ʩʘʤʦ-

ʫʧʨʘʚʣʷʶʱʠʤʩʷ, ʩʘʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʚʦʠ ʜʝʡʩʪʚʠʷ. ʇʨʦʛʨʘʤʤʥʳʡ 

ʘʛʝʥʪ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ ʩʝʨʚʝʨʝ, ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ 

çʩʘʤʦʟʘʧʫʩʢʘè. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʘʢʠʭ-ʣʠʙʦ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʝʛʦ ʩʪʘʨʪʘ (ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʤʳ 

çʢʣʠʢʘʝʤè ʜʚʘ ʨʘʟʘ ʧʦ ʠʢʦʥʢʝ ʥʝʢʦʪʦʨʦʛʦ ʬʘʡʣʘ).  

ʉʚʦʡʩʪʚʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫ ʘʛʝʥʪʘ ʠʤʝʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʮʝʣʴ ʠ ʝʛʦ ʧʦʚʝʜʝʥʠʝ (ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʝʥʠʝ) ʧʦʜ-

ʯʠʥʝʥʦ ʵʪʦʡ ʮʝʣʠ, ʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʦʪʢʣʠʢʦʤ ʥʘ ʩʠʛʥʘʣʳ ʠʟ 

ʦʢʨʫʞʝʥʠʷ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʘʛʝʥʪ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʦʡ, ʘ ʥʝ 

ʫʧʨʘʚʣʷʝʤʳʤ ʦʙʲʝʢʪʦʤ.  

ʉʚʦʡʩʪʚʦ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʛʝʥʪ ʦʙʱʘʝʪʩʷ ʩ 

ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ (ʚʢʣʶʯʘʷ ʣʶʜʝʡ), ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʥʝʢʦʪʦʨʳʡ 

ʷʟʳʢ.  ʕʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʝʜʠʥʳʡ ʷʟʳʢ ʜʣʷ ʚʩʝʭ ʘʛʝʥʪʦʚ. ɼʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʫ ʧʘʨʳ ʦʙʱʘʶʱʠʭʩʷ ʘʛʝʥʪʦʚ ʙʳʣ ʦʙʱʠʡ ʷʟʳʢ. ʗʟʳʢ ʤʦʞʝʪ 

ʙʳʪʴ ʩʣʦʞʥʳʤ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ. ʅʦ ʤʦʞʝʪ ʙʳʪʴ ʠ 

ʧʨʠʤʠʪʠʚʥʳʤ: ʦʙʤʝʥ ʯʠʩʣʘʤʠ ʠʣʠ ʢʦʨʦʪʢʠʤʠ ʩʣʦʚʘʤʠ. ɽʩʣʠ ʤʥʦʛʦ-

ʩʣʦʚʥʳʝ ʬʨʘʟʳ ʩʣʦʞʥʦʛʦ ʷʟʳʢʘ ʥʝʩʫʪ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚ ʩʝʙʝ, ʪʦ ʩʣʦʚʘ ʧʨʦʩʪʦʛʦ ʷʟʳʢʘ ʧʨʝʜʧʦʣʘʛʘʶʪ çʫʤʦʣʯʘʥʠʝè: ʦʙʝ ʩʪʦ-

ʨʦʥʳ ʜʠʘʣʦʛʘ çʟʥʘʶʪè, ʦ ʯʝʤ ʠʜʝʪ ʨʝʯʴ.  

ɺ ʦʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʚʳʜʝʣʷʶʪ 

ʘʚʪʦʥʦʤʥʳʝ ʘʛʝʥʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʩʚʦʡʩʪʚʦʤ ʦʙʫʯʘʝʤʦʩʪʠ. ʉʚʦʡʩʪʚʦ 

ʦʙʫʯʘʝʤʦʩʪʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʛʝʥʪ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʝ ʧʦʚʝʜʝ-

ʥʠʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʦʧʳʪʝ.  ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʥʘʢʦʧʣʝʥʠʝ ʚ 

ʧʘʤʷʪʠ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʝʥʠʷ, ʪ.ʝ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʩʪʦʨʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʩ ʠʩʪʦʨʠʝʡ 
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ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʝʥʠʝ, ʠ ʠʟʤʝʥʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʚʦʝʡ ʧʨʦʛʨʘʤ-

ʤʳ ʜʝʡʩʪʚʠʡ.  

ʆʜʥʘ ʠʟ ʛʣʘʚʥʝʡʰʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʛʝʥʪʘ ï ʵʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴ-

ʥʦʩʪʴ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ ʚʣʘʜʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʦ 

ʩʝʙʝ ʠ ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʠ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʥʘʥʠʡ ʦʥ ʩʧʦʩʦʙʝʥ 

ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʝ ʧʦʚʝʜʝʥʠʝ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʦʩ-

ʥʦʚʥʦʡ ʩʬʝʨʦʡ ʠʥʪʝʨʝʩʦʚ ʘʛʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɺʘʞʥʘ ʪʘʢʞʝ ʩʨʝʜʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʛʝʥʪʘ: ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʨʝʘʣʴʥʳʡ ʤʠʨ, ʪʘʢ ʠ ʚʠʨ-

ʪʫʘʣʴʥʳʡ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʝʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʆʪ ʘʛʝʥʪʦʚ ʪʨʝʙʫʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʫʯʝʥʠʶ ʠ 

ʜʘʞʝ ʩʘʤʦʦʙʫʯʝʥʠʶ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʜʝʣʠʪ 

ʘʛʝʥʪʦʚ ʥʘ ʨʝʛʫʣʠʨʫʶʱʠʝ ʠ ʧʣʘʥʠʨʫʶʱʠʝ. ɽʩʣʠ ʫʤʝʥʠʝ ʧʣʘʥʠʨʦʚʘʪʴ 

ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ (ʨʝʛʫʣʠʨʫʶʱʠʡ ʪʠʧ), ʪʦ ʘʛʝʥʪ ʙʫʜʝʪ ʧʦʩʪʦʷʥʥʦ ʧʝ-

ʨʝʦʮʝʥʠʚʘʪʴ ʩʠʪʫʘʮʠʶ ʠ ʚʦʟʦʙʥʦʚʣʷʪʴ ʩʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶ-

ʱʫʶ ʩʨʝʜʫ. ʇʣʘʥʠʨʫʶʱʠʡ ʘʛʝʥʪ ʤʦʞʝʪ ʟʘʧʣʘʥʠʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʜʝʡʩʪʚʠʡ ʥʘ ʨʘʟʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʘʛʝʥʪ ʤʦʞʝʪ ʤʦ-

ʜʝʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʠʪʫʘʮʠʠ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ 

ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʪʝʢʫʱʠʝ ʩʠʪʫʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʘʛʝʥʪ ʜʦʣʞʝʥ ʧʨʠʥʠʤʘʪʴ 

ʚʦ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʠ ʨʝʘʢʮʠʶ ʥʘ ʥʠʭ, ʥʦ ʠ ʩʦʭʨʘ-

ʥʷʪʴ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ ʠ ʘʛʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦ-

ʚʘʥʠʷ ʠʭ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʨʝʘʢʮʠʡ. 

ɸʛʝʥʪʳ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʛʜʝ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ. ʉʪʘʮʠʦʥʘʨʥʳʝ ʘʛʝʥʪʳ ʨʘʙʦʪʘʶʪ ʚ ʦʩ-

ʥʦʚʥʦʤ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʠʣʠ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. ʕʪʠ ʧʨʦʛʨʘʤʤʳ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʙʨʘʫʟʝʨʦʤ ʧʨʦʛʨʘʤʤʦʡ ʧʨʦ-

ʩʤʦʪʨʘ ʩʝʪʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʫʶʪ ʩʝʘʥʩʳ ʧʨʦʩʤʦʪʨʘ. ʄʦʙʠʣʴʥʳʝ ʘʛʝʥʪʳ 

ʦʪʥʦʩʷʪʩʷ ʢ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʠ ʤʥʦʛʦʦʙʝʱʘʶʱʝʡ ʢʘʪʝʛʦʨʠʠ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʘʢʠʝ ʘʛʝʥʪʳ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝ-

ʤʝʱʘʪʴʩʷ ʦʪ ʩʝʨʚʝʨʘ ʢ ʩʝʨʚʝʨʫ ʚ ʧʦʠʩʢʘʭ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ 

ʚʳʧʦʣʥʷʶʱʠʝʩʷ ʧʨʦʛʨʘʤʤʳ, ʥʝʩʫʱʠʝ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʙ-

ʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʪ. ʝ. ʚʧʦʣʥʝ ʘʚʪʦʥʦʤʥʳʝ. ʉʝʛʦʜʥʷ ʢʦʥʮʝʧʮʠʷ 

ʧʨʦʛʨʘʤʤ, ʠʟʚʣʝʢʘʶʱʠʭ ʨʝʩʫʨʩʳ ʠʟ ʫʜʘʣʝʥʥʳʭ ʪʦʯʝʢ ʩʝʪʠ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ, ʦʜʥʘʢʦ ʠʜʝʷ ʧʨʦʛʨʘʤʤ, ʧʝʨʝʤʝʱʘʶʱʠʭʩʷ ʦʪ 

ʩʝʨʚʝʨʘ ʢ ʩʝʨʚʝʨʫ, ʦʪʣʠʯʘʝʪʩʷ ʥʦʚʠʟʥʦʡ. ʆʩʦʙʝʥʥʦʩʪʴ ʤʦʙʠʣʴʥʳʭ 
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ʘʛʝʥʪʦʚ ï ʚ ʠʭ ʘʚʪʦʥʦʤʥʦʩʪʠ. ʇʝʨʝʤʝʱʘʷʩʴ ʧʦ ʩʝʪʠ, ʦʥʠ ʥʝʩʫʪ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʩʚʦʝʤ ʩʦʩʪʦʷʥʠʠ (ʚʩʝ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ). ʆʙʥʘʨʫʞʠʚ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ, ʦʥʠ ʤʦʛʫʪ ʧʦʩʣʘʪʴ ʩʦʦʙʱʝ-

ʥʠʝ ʠʩʭʦʜʥʦʤʫ ʢʣʠʝʥʪʫ ʠʣʠ ʩʝʨʚʝʨʫ. ɹʝʟʫʩʣʦʚʥʦ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʘʞ-

ʥʦʡ ʟʘʜʘʯʝʡ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʯʠʢʠ ʘʛʝʥʪʦʚ ʚʩʷʯʝʩʢʠ ʩʪʘʨʘʶʪʩʷ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʚʨʘʱʝʥʠʷ ʠʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʨʫʞʠʝ. 

ɺ ʤʦʜʝʣʠ çʢʣʠʝʥʪ-ʘʛʝʥʪ-ʩʝʨʚʝʨè ʨʘʙʦʪʳ ʢʘʞʜʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʜʚʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʯʘʩʪʠ. ʇʝʨʚʘʷ - çʢʣʠʝʥʪè, 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʤʦʙʠʣʴʥʦʤ ʇʂ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨ-

ʬʝʡʩ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ, ʚʦʟʤʦʞʥʦ, ʥʝ-

ʢʦʪʦʨʫʶ ʣʦʢʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ. ɺʪʦʨʘʷ - çʘʛʝʥʪè, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ, ʚʳʩʪʫʧʘʷ ʪʘʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʧʝʨ-

ʚʦʡ, ʚʳʧʦʣʥʷʝʪ ʧʦ ʝʝ ʟʘʧʨʦʩʘʤ ʜʦʩʪʫʧ ʢ ʩʝʨʚʝʨʘʤ ɹɼ, ʜʨʫʛʠʤ ʠʩʪʦʯ-

ʥʠʢʘʤ ʜʘʥʥʳʭ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʝʨʚʠʩʫ ʪʠʧʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʧʝ-

ʯʘʪʠ, ʧʝʨʝʜʘʯʠ ʬʘʢʩʦʚ ʠ ʪ.ʧ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʤʦʜʝʣʠ 

çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʟʜʝʩʴ ʥʝ ʦʨʛʘʥʠʟʫʝʪʩʷ ʩʝʘʥʩ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ɹɼ. ɺʤʝʩʪʦ ʵʪʦʛʦ çʢʣʠʝʥʪè ʧʦʩʳʣʘʝʪ ʩʚʦʝʤʫ çʘʛʝʥʪʫè ʢʦʨʦʪʢʠʝ ʩʦ-

ʦʙʱʝʥʠʷ-ʟʘʧʨʦʩʳ. ʇʦʣʫʯʠʚ ʩʦʦʙʱʝʥʠʝ, çʘʛʝʥʪè ʨʘʙʦʪʘʝʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʠ ʚʳʧʦʣʥʷʝʪ ʟʘʧʨʦʰʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʦʪʦʨʳʭ 

ʚʦʟʚʨʘʱʘʝʪ çʢʣʠʝʥʪʫè ʩʦʦʙʱʝʥʠʝ-ʦʪʚʝʪ, ʩʦʜʝʨʞʘʱʝʝ ʪʨʝʙʫʝʤʳʝ ʜʘʥ-

ʥʳʝ ʠʣʠ ʞʝ ʧʨʦʩʪʦ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʩʧʝʰʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʦʧʝʨʘʮʠʠ. 

ɺ ʥʦʚʦʡ ʤʦʜʝʣʠ ʨʘʙʦʪʘ ʤʦʙʠʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʧʦ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʤ ʣʠ-

ʥʠʷʤ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ ʩ ʧʝʨʝʥʦʩʦʤ ʦʩʥʦʚʥʦʛʦ ʪʨʘʬʠʢʘ ʚ ʢʦʤʧʴ-

ʶʪʝʨʥʫʶ ʩʝʪʴ. 



 

35 

 
ʈʠʩ. 1.2. ʄʦʜʝʣʠ ʜʦʩʪʫʧʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ 



 

36 

 
ʈʠʩ. 1.3. ʇʨʠʤʝʨʳ ʜʦʩʪʫʧʘ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʛʣʦʙʘʣʴʥʫʶ ʩʝʪʴ 

 

1.5. ʊʝʭʥʦʣʦʛʠʠ ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʝʡ 

 

ʊʝʭʥʦʣʦʛʠʷ ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʝʡ (ʠʣʠ P2P-ʩʝʪʝʡ ʦʪ ʘʥʛ, peer-to-

peer ï ʨʘʚʥʳʡ-ʢ-ʨʘʚʥʦʤʫ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ʧʨʠʥʮʠʧʘ ʜʝʮʝʥʪʨʘʣʠʟʘʮʠʠ, ʛʜʝ ʨʘʟʜʝʣʝʥʠʝ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʝʨʚʠʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘʧʨʷʤʫʶ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʧʨʷʤʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʪʠ ʜʨʫʛ ʩ ʜʨʫ-

ʛʦʤ, ʙʝʟ ʫʯʘʩʪʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ. ʆʜʥʦʨʘʥʛʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʝ ʩʝʪʠ, ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ, ʷʚʣʷʶʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴʶ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʳʤ ʘʨʭʠʪʝʢʪʫʨʘʤ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ 

P2P-ʩʝʪʷʭ ʢʘʞʜʳʡ ʫʟʝʣ, ʚʭʦʜʷʱʠʡ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ ʩʝʪʴ, ʤʦʞʝʪ ʷʚ-

ʣʷʪʴʩʷ ʢʘʢ ʢʣʠʝʥʪʦʤ, ʪʘʢ ʠ ʩʝʨʚʝʨʦʤ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʠʣʠ ʠʩʧʦʣʴʟʫʷ ʨʝ-

ʩʫʨʩʳ ʩʝʪʠ. ʅʘ ʨʠʩ. 1.4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʷʟʠ ʚ ʩʝʪʷʭ ʩ P2P ʠ ʩ ʮʝʥʪʨʘ-

ʣʠʟʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ.  
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ʈʠʩ. 1.4. ʉʨʘʚʥʝʥʠʝ ʚʠʜʘ ʩʚʷʟʝʡ P2P ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ (ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ) ʘʨ-

ʭʠʪʝʢʪʫʨ 

 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ ʘʨʭʠ-

ʪʝʢʪʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʣʠʯʠʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʝʨʚʝʨʘ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʝʛʦ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʦʪ ʤʥʦʞʝʩʪʚʘ ʢʣʠʝʥʪʦʚ:  

¶ ʇʨʦʙʣʝʤʳ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝ-

ʩʪʚʘ ʢʣʠʝʥʪʦʚ ʨʘʩʪʫʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʱʥʦʩʪʠ ʩʝʨʚʝʨʘ ʠ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘ-

ʯʠ ʷʚʣʷʝʪʩʷ ʥʘʨʘʱʠʚʘʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʥʘʣʘ ʜʦ ʩʝʨʚʝʨʘ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʘʧʧʘ-

ʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʩʝʨʚʝʨʘ;  

¶ ɿʘʚʠʩʠʤʦʩʪʴ.  ʉʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʚʩʝʭ ʢʣʠʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ. ʇʨʠ ʚʳʭʦʜʝ ʠʟ 

ʩʪʨʦʷ ʠʣʠ ʦʪʢʣʶʯʝʥʠʠ ʩʝʨʚʝʨʘ, ʢʣʠʝʥʪʳ ʥʝ ʩʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʦʙʷʟʘʥʥʦʩʪʠ.  

ʕʪʠʤ ʧʨʦʙʣʝʤʘʤ ʤʦʞʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫ-

ʱʝʩʪʚʘ P2P:  

¶ ʆʪʩʫʪʩʪʚʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʝʨʚʠʩʦʚ ʠ 

ʨʝʩʫʨʩʦʚ;  

¶ ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʧʝʨʝʞʠʪʴ ʩʝʨʴʝʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ 

ʩʝʪʠ;  

¶ ɺʳʩʦʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʤʦʜʝʣʠ ʦʜʥʦʨʘʥʛʦʚʳʭ ʚʳʯʠʩ-

ʣʝʥʠʡ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʩ ʣʝʛʢʦ-

ʩʪʴʶ ʨʝʰʘʶʪ P2P ʩʝʪʠ:  
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1.  ʋʤʝʥʴʰʝʥʠʝ/ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ. ʉʝʨʚʝʨʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ, 

ʦʙʳʯʥʦ ʥʝʩʫʪ ʥʘ ʩʝʙʝ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ (ʜʝʥʝʞʥʳʭ, 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʠ ʜʨ.)  ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ.  

P2P ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʞʝʪ ʧʦʤʦʯʴ ʨʘʩʧʨʝʜʝʣʠʪʴ ʵʪʠ ʟʘʪʨʘʪʳ ʤʝʞʜʫ ʫʟ-

ʣʘʤʠ ʩʝʪʠ. ʊʘʢ ʢʘʢ ʫʟʣʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʘʚʪʦʥʦʤʥʳ, ʚʘʞʥʦ, ʯʪʦʙʳ ʟʘ-

ʪʨʘʪʳ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʩʧʨʘʚʝʜʣʠʚʦ.  

2.  ʆʙʲʝʜʠʥʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʂʘʞʜʳʡ ʫʟʝʣ ʚ P2P-ʩʠʩʪʝʤʝ ʦʙʣʘʜʘʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʦʱʥʦʩʪʠ, ʦʙʲʝʤ ʧʘʤʷ-

ʪʠ). ʇʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʩʫʨʩʦʚ, 

ʥʘʧʨʠʤʝʨ ʨʝʩʫʨʩʦʟʘʪʨʘʪʥʳʝ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʝ ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʨʝ-

ʩʫʨʩʦʚ ʚʩʝʡ ʩʝʪʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʦʝʡ ʟʘʜʘʯʠ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳ ʢʘʢ ʦʙʲ-

ʝʤ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʪʘʢ ʠ ʧʨʦʧʫʩʢʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ.  

3.  ʇʦʚʳʰʝʥʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʝʪʷʭ ʈ2ʈ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʩʠʣʴʥʳʡ ʮʝʥʪʨʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ, ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʩʠʩʪʝʤʳ. ʄʘʩʰʪʘʙʠʨʫ-

ʝʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫ-

ʪʳ ʠʟ ʦʜʥʦʛʦ ʫʟʣʘ, ʩʢʦʣʴʢʦ ʩʠʩʪʝʤ ʤʦʛʫʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ, ʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʝʪʴʶ, ʩʢʦʣʴʢʦ 

ʧʘʤʷʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ. ʅʘʜʝʞʥʦʩʪʴ ʩʝʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘ-

ʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʩʝʪʠ, ʦʪʥʦʰʝʥʠʝ 

ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʢ ʦʙʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ, ʜʦʩʪʫʧʥʦʩʪʴʶ ʨʝʩʫʨʩʦʚ ʠ 

ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦ-

ʚʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʶʪʩʷ ʥʦ-

ʚʳʝ P2P ʧʣʘʪʬʦʨʤʳ.  

4.  ɸʥʦʥʠʤʥʦʩʪʴ. ɹʳʚʘʝʪ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʞʝʣʘʝʪ, ʯʪʦʙʳ ʜʨʫʛʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʣʠ ʧʦʩʪʘʚʱʠʢʠ ʫʩʣʫʛ ʟʥʘʣʠ ʦ ʝʛʦ ʥʘʭʦʞʜʝʥʠʠ ʚ ʩʝʪʠ.  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʪʨʫʜʥʦ ʦʙʝʩʧʝʯʠʪʴ ʘʥʦ-

ʥʠʤʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʩʝʨʚʝʨʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʠʜʝʥʪʠʬʠʮʠʨʦ-

ʚʘʪʴ ʢʣʠʝʥʪʘ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ ʘʜʨʝʩ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ P2P-ʩʝʪʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʟʙʝʞʘʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʶʙʦʡ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ.   
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ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ P2P ʩʝʪʝʡ 

 

ʇʠʨ(Peer)ï ʵʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʩʦʩʪʘʚʣʷʶʱʠʡ ʙʣʦʢ ʣʶʙʦʡ 

ʦʜʥʦʨʘʥʛʦʚʦʡ ʩʝʪʠ:  

¶ ʂʘʞʜʳʡ ʧʠʨ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ;  

¶ ʂʘʞʜʳʡ ʧʠʨ ʧʨʠʥʘʜʣʝʞʠʪ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʛʨʫʧʧʘʤ;  

¶ ʂʘʞʜʳʡ ʧʠʨ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ ʧʠʨʘʤʠ, 

ʢʘʢ ʚ ʩʚʦʝʡ ʪʘʢ ʠ ʚ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ.  

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʠʨʦʚ:  

¶ ʇʨʦʩʪʦʡ ʧʠʨ: ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ ʩʝʨʚʠʩʳ ʜʨʫʛʠʭ ʧʠʨʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ 

ʩʝʪʠ; 

¶ ʈʦʫʪʝʨ: ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʠ-

ʨʘʤʠ, ʦʪʜʝʣʝʥʥʳʤʠ ʦʪ ʩʝʪʠ ʙʨʘʥʜʤʘʫʵʨʘʤʠ ʠʣʠ NAT-ʩʠʩʪʝʤʘʤʠ.  

ɻʨʫʧʧʘ ʧʠʨʦʚï ʵʪʦ ʥʘʙʦʨ ʧʠʨʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʦʙʱʝʡ ʟʘʜʘʯʠ ʠʣʠ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ ʮʝʣʠ. ɻʨʫʧʧʳ ʧʠʨʦʚ ʤʦʛʫʪ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʯʣʝʥʘʤ ʩʚʦʝʡ ʛʨʫʧʧʳ ʪʘʢʠʝ ʥʘʙʦʨʳ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ 

ʥʝʜʦʩʪʫʧʥʳ ʧʠʨʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʜʨʫʛʠʝ ʛʨʫʧʧʳ.  

ʉʝʨʚʠʩʳ ï ʵʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ 

ʧʨʠʚʣʝʢʘʪʴ ʦʪʜʝʣʴʥʳʡ ʧʠʨ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʫʜʘʣʝʥʥʳʤʠ 

ʧʠʨʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʦʪʜʝʣʴʥʳʡ ʧʠʨ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʩʝʨʚʠʩʳ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ, ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʘʪʫʩʝ, ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʠ ʜʨ. ʉʝʨʚʠʩʳ 

ʧʠʨʘï ʵʪʦ ʪʘʢʠʝ ʩʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʦʥʢʨʝʪʥʳʡ 

ʫʟʝʣ P2P.  ʂʘʞʜʳʡ ʫʟʝʣ ʚ ʩʝʪʠ P2P ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʨʫ-

ʛʠʝ ʫʟʣʳ. ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʫʟʣʘ ʠ ʜʦʩʪʫʧʥʳ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʫʟʝʣ ʧʦʜʢʣʶʯʝʥ ʢ ʩʝʪʠ. ʂʘʢ ʪʦʣʴʢʦ ʫʟʝʣ ʦʪʢʣʶʯʘ-

ʝʪʩʷ, ʝʛʦ ʩʝʨʚʠʩʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳ. ʉʝʨʚʠʩʳ ʛʨʫʧʧʳï ʵʪʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʛʨʫʧʧʦʡ ʚʭʦʜʷʱʠʤ 

ʚ ʥʝʝ ʫʟʣʘʤ. ɺʦʟʤʦʞʥʦʩʪʠ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʫʟʣʘ-

ʤʠ ʚ ʛʨʫʧʧʝ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʵʪʠʤ ʚʦʟʤʦʞʥʦ-
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ʩʪʷʤ. ʂʘʢ ʪʦʣʴʢʦ ʢ ʛʨʫʧʧʝ ʧʦʜʢʣʶʯʘʝʪʩʷ ʫʟʝʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʥʝʦʙ-

ʭʦʜʠʤʳʡ ʩʝʨʚʠʩ, ʦʥ ʩʪʘʥʦʚʠʪʴʩʷ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʚʩʝʡ ʛʨʫʧʧʳ.  

P2P ð ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʝʪʠ, ʥʦ ʝʱʝ ʠ ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʨʘʚʥʦ-

ʧʨʘʚʥʳʭ ʫʟʣʦʚ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʄʥʦʞʝʩʪʚʦ ʫʟʣʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ 

ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦʢʦ-

ʣʦʤ P2P, ʦʙʨʘʟʫʶʪ ʧʠʨʠʥʛʦʚʫʶ ʩʝʪʴ. P2P ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʠʢʣʘʜʥʦʤʫ 

ʫʨʦʚʥʶ ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʷʚʣʷʶʪʩʷ ʥʘʣʦʞʝʥʥʦʡ ʩʝʪʴʶ, ʠʩʧʦʣʴ-

ʟʫʶʱʝʡ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ ʩʪʝʢʘ TCP/IP. ʇʨʦ-

ʪʦʢʦʣʳ ʩʝʪʠ P2P ʦʙʝʩʧʝʯʠʚʘʶʪ:  

¶ ʧʦʠʩʢ ʫʟʣʦʚ ʚ ʩʝʪʠ;  

¶ ʧʦʣʫʯʝʥʠʝ ʩʧʠʩʢʘ ʩʣʫʞʙ ʦʪʜʝʣʴʥʦʛʦ ʫʟʣʘ;  

¶ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʘʪʫʩʝ ʫʟʣʘ;  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʫʞʙʳ ʥʘ ʦʪʜʝʣʴʥʦʤ ʫʟʣʝ;  

¶ ʩʦʟʜʘʥʠʝ, ʦʙʲʝʜʠʥʝʥʠʝ ʠ ʚʳʭʦʜ ʠʟ ʛʨʫʧʧ;  

¶ ʩʦʟʜʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ ʩ ʫʟʣʘʤʠ;  

¶ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʩʦʦʙʱʝʥʠʡ ʜʨʫʛʠʤ ʫʟʣʘʤ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʜʥʦʨʘʥ-

ʛʦʚʳʭ ʩʝʪʝʡ:  

¶ ʚʳʩʦʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʚʥʦʤʝʨʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʩʝʪʠ;  

¶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʩʝʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʦʪʩʫʪʩʪʚʠʝʤ 

çʫʟʢʦʛʦ ʤʝʩʪʘè ï ʚʳʜʝʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ, ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʚʩʝ ʩʝʪʝʚʳʝ 

ʟʘʧʨʦʩʳ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʨʝʩʫʨʩʦʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʥʠʢʦʚ 

ʩʝʪʠ, ʠ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ;  

¶ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝ-

ʩʫʨʩʦʚ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʩʝʪʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʜʝʣʴʥʦ ʩʪʦʠʪ ʫʧʦʤʷʥʫʪʴ ʦ ʩʣʝʜʫʶʱʠʭ ʥʝ-

ʜʦʩʪʘʪʢʘʭ ʠ ʦʩʦʙʝʥʥʦʩʪʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷP2P-ʩʝʪʝʡ:  

¶ ʚ ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʷʭ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʛʘʨʘʥʪʠ-

ʨʦʚʘʥʥʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ: ʣʶʙʦʡ ʫʟʝʣ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʪʝ 

ʠʣʠ ʠʥʳʝ ʩʝʨʚʠʩʳ, ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʣʶʯʝʥ ʦʪ ʩʝʪʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ;  
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¶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʟʣʘ ʤʦʛʫʪ 

ʥʝ ʧʦʟʚʦʣʠʪʴ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ P2P ʩʝʪʠ (ʢʘʞʜʳʡ ʠʟ 

ʫʟʣʦʚ ʦʙʣʘʜʘʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʙʫʜʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʝʛʦ ʨʦʣʴ ʚ P2P-ʩʝʪʠ ʠ ʥʝ ʧʦʟʚʦʣʷʪ 

ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʨʝʩʫʨʩʳ: ʥʠʟʢʠʡ ʨʝʡʪʠʥʛ ʚ torrent-ʩʝʪʷʭ, 

LowID ʚ eDonkey ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʠʪʴ ʨʝʩʫʨʩʳ ʩʝʪʠ, ʜʦ-

ʩʪʫʧʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʶ);  

¶ ʧʨʠ ʨʘʙʦʪʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʫʟʣʘ ʯʝʨʝʟ ʙʨʘʥʜʤʘʫʵʨ ʤʦʞʝʪ 

ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʝʥʘ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʦʙʭʦʜʘ  

¶ ʫʯʘʩʪʥʠʢʘʤʠ ʦʜʥʦʨʘʥʛʦʚʳʭ ʩʝʪʝʡ ʚ ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʘ ʥʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʦʟʥʠ-

ʢʘʶʪ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʝʩʫʨʩʦʚ: ʚʣʘʜʝʣʴʮʳ ʫʟ-

ʣʦʚ P2P-ʩʝʪʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʟʥʘʢʦʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʣʠʯʥʦ, ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʦʛʦʚʦʨʝʥʥʦʩʪʠ;  

¶ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʫʯʘʩʪʥʠʢʦʚ P2P ʩʝʪʠ ʤʦʞʝʪ ʚʦʟʥʠʢ-

ʥʫʪʴ ʩʠʪʫʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʪʴ (ʢʘʢ ʩ ʮʝʥ-

ʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʪʘʢ ʠ ʩ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ);  

¶ ʚ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʩʝʪʠ ʪʠʧʘ P2P ʧʨʠʭʦʜʠʪʩʷ ʥʘʧʨʘʚʣʷʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʥʘ ʧʦʜʜʝʨʞʢʫ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʚʥʷ ʝʝ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ, ʨʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʘʥʪʠʚʠʨʫʩʥʫʶ ʟʘʱʠʪʫ, 

ʟʘʠɦʪʫ ʦʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʰʫʤʘ ʠ ʜʨʫʛʠʭ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

1.6. ɸʨʭʠʪʝʢʪʫʨʘ ʛʨʠʜ. 

 

ʊʝʨʤʠʥ çʛʨʠʜè ʙʳʣ ʚʚʝʜʝʥ ʚ ʦʙʨʘʱʝʥʠʝ ʗʥʦʤ ʌʦʩʪʝʨʦʤ ʚ ʥʘʯʘ-

ʣʝ 1998 ʛʦʜʘ ʧʫʙʣʠʢʘʮʠʝʡ ʢʥʠʛʠ çɻʨʠʜ. ʅʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʳ-

ʯʠʩʣʝʥʠʡè:  

ɻʨʠʜ ï ʵʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʢʦʦʨʜʠʥʠʨʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʨʝ-

ʩʫʨʩʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʘʥʜʘʨʪʥʳʭ, ʦʪʢʨʳʪʳʭ, ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʨʦʪʦʢʦ-

ʣʦʚ ʠ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʪʨʠʚʠʘʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ. 
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ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ, ʟʘʣʦʞʝʥʥʦʡ ʚ ʢʦʥʮʝʧʮʠʠ ʛʨʠʜ-ʚʳʯʠʩʣʝʥʠʡ, ʷʚ-

ʣʷʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʜʘʣʝʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ. ɺ 

ʠʜʝʦʣʦʛʠʠ ʛʨʠʜ: ʤʳ ʤʦʞʝʤ ʟʘʧʫʩʪʠʪʴ ʣʶʙʫʶ ʟʘʜʘʯʫ ʩ ʣʶʙʦʛʦ ʢʦʤʧʴ-

ʶʪʝʨʘ ʠʣʠ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚ ʥʘ ʚʳʯʠʩʣʝʥʠʝ, ʨʝʩʫʨʩʳ ʞʝ ʜʣʷ ʵʪʦ-

ʛʦ ʚʳʯʠʩʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʥʘ ʫʜʘ-

ʣʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʝʨʚʝʨʘʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ 

ʥʘʰʝʡ ʟʘʜʘʯʠ.  

ʉ ʙʦʣʝʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ, ʣʝʞʘʱʘʷ ʚ 

ʦʩʥʦʚʝ ʢʦʥʮʝʧʮʠʠ ʛʨʠʜ, ʵʪʦ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʠ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ, ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʭ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʚ ʢʦʪʦʨʦʤ ʟʘʠʥʪʝʨʝʩʦ-

ʚʘʥʳ ʨʘʟʨʘʙʦʪʯʠʢʠ ʛʨʠʜ, ʵʪʦ ʥʝ ʦʙʤʝʥ ʬʘʡʣʘʤʠ, ʘ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ 

ʢʦʤʧʴʶʪʝʨʘʤ, ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʜʘʥʥʳʤ ʠ ʜʨʫʛʠʤ ʨʝʩʫʨ-

ʩʘʤ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʩʪʨʘʪʝʛʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʫʢʝ ʠ 

ʪʝʭʥʠʢʝ.   

ʊʝʭʥʦʣʦʛʠʠ ʛʨʠʜ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ:  

¶ ʨʝʰʝʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʫʧʨʘʚʣʝʥʠʝ 

ʩʝʨʪʠʬʠʢʘʮʠʝʡ ʠ ʧʦʣʠʪʠʢʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʛʜʘ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʷʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ;  

¶ ʧʨʦʪʦʢʦʣʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʠ ʩʝʨʚʠʩʘʤʠ, ʧʦʜʜʝʨʞʠ-

ʚʘʶʱʠʝ ʙʝʟʦʧʘʩʥʳʡ ʫʜʘʣʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠ 

ʨʝʩʫʨʩʘʤ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ;  

¶ ʧʨʦʪʦʢʦʣʳ ʟʘʧʨʦʩʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʝʨʚʠʩʳ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʝ ʥʘʩʪʨʦʡʢʫ ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʨʝʩʫʨʩʦʚ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʝʨ-

ʚʠʩʦʚ;  

¶ ʩʝʨʚʠʩʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʠʩʢ ʠ ʧʝ-

ʨʝʜʘʯʫ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʠʣʦ-

ʞʝʥʠʷʤʠ.  

ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʘʨʭʠʪʝʢʪʫʨʳ ʛʨʠʜ:  

1.  ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ (Fabric) ï ʩʦʜʝʨʞʠʪ ʨʘʟʣʠʯʥʳʝ ʨʝʩʫʨʩʳ, ʪʘ-

ʢʠʝ ʢʘʢ ʢʦʤʧʴʶʪʝʨʳ, ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ, ʩʝʪʠ, ʩʝʥʩʦʨʳ ʠ ʜʨ.  
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2.  ʉʚʷʟʳʚʘʶʱʠʡ ʫʨʦʚʝʥʴ(Connectivity)ï ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʤʫʥʠ-

ʢʘʮʠʦʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ʠ ʧʨʦʪʦʢʦʣʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ.  

3.  ʈʝʩʫʨʩʥʳʡ ʫʨʦʚʝʥʴ(Resource)ï ʨʝʘʣʠʟʫʝʪ ʧʨʦʪʦʢʦʣʳ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʩ ʨʝʩʫʨʩʘʤʠ ʈɺʉ ʠ ʠʭ ʫʧʨʘʚʣʝʥʠʷ.  

4.  ʂʦʣʣʝʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ(Collective)ï ʫʧʨʘʚʣʝʥʠʝ ʢʘʪʘʣʦʛʘʤʠ 

ʨʝʩʫʨʩʦʚ, ʜʠʘʛʥʦʩʪʠʢʘ, ʤʦʥʠʪʦʨʠʥʛ;  

5.  ʇʨʠʢʣʘʜʥʦʡ ʫʨʦʚʝʥʴ (Applications)ï ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʛʨʠʜ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ.  

ʅʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʫʞʙʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʨʝʩʫʨʩʘʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʨʘʩ-

ʧʨʝʜʝʣʝʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʪʦʢʦʣʦʚ ʛʨʠʜ.  

¶ ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʛʨʠʜ-ʩʠʩʪʝʤʳ (ʪʦʯʥʝʝ ʛʦʚʦʨʷ, ʟʘʜʘʯʝ ʧʦʣʴʟʦʚʘʪʝʣʷ) ʧʨʦʮʝʩʩʦʨʥʳʝ 

ʤʦʱʥʦʩʪʠ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʢʣʘʩʪʝʨʳ, 

ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ. ʇʨʠ ʚʩʝʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʘʨʭʠʪʝʢʪʫʨ 

ʣʶʙʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʪʝʥʮʠ-

ʘʣʴʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ ʛʨʠʜ-ʩʠʩʪʝʤʳ.  

¶ ʈʝʩʫʨʩʳ ʧʘʤʷʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ ʧʘʤʷʪʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʫʨʦʚʥʷ, ʨʝʘʣʠʟʫʶʱʝʝ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ 

¶ ʋʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

¶ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʢʘʪʘʣʦʛʠ ʷʚʣʷʶʪʩʷ ʦʩʦʙʳʤ 

ʚʠʜʦʤ ʨʝʩʫʨʩʦʚ ʧʘʤʷʪʠ. ʆʥʠ ʩʣʫʞʘʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʤʝʪʘʜʘʥʥʳʭ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʨʫʛʠʭ ʨʝʩʫʨʩʘʭ ʛʨʠʜ-ʩʠʩʪʝʤʳ.  

¶ ʉʝʪʝʚʦʡ ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʛʨʠʜ-ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʩʝʪʝʚʦʛʦ ʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

ʉʚʷʟʳʚʘʶʱʠʡ ʫʨʦʚʝʥʴ ʦʧʨʝʜʝʣʷʝʪ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʧʨʦʪʦ-

ʢʦʣʳ ʠ ʧʨʦʪʦʢʦʣʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʨʝʩʫʨʩʘʤʠ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ. ʉʚʷʟʳʚʘʶʱʠʡ ʫʨʦʚʝʥʴ ʛʨʠʜ ʦʩʥʦ-

ʚʘʥ ʥʘ ʩʪʝʢʝ ʧʨʦʪʦʢʦʣʦʚ TCP/IP:  

1.  ʀʥʪʝʨʥʝʪ (IP, ICMP);  

2.  ʊʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ (TCP, UDP);  
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3.  ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ (DNS, OSRFé).  

ʈʝʩʫʨʩʥʳʡ ʫʨʦʚʝʥʴ ʨʝʘʣʠʟʫʝʪ ʧʨʦʪʦʢʦʣʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳ-

ʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ:  

¶ ʉʦʛʣʘʩʦʚʘʥʠʝ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨ-

ʩʘ;  

¶ ʇʨʦʮʝʜʫʨʘ ʠʥʠʮʠʘʮʠʠ ʨʝʩʫʨʩʘ;  

¶ ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʨʝʩʫʨʩʘ;  

¶ ʂʦʥʪʨʦʣʴ ʥʘʜ ʨʝʩʫʨʩʦʤ;  

¶ ʋʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ.  

ʆʪʜʝʣʴʥʦ ʚʳʜʝʣʷʶʪʩʷ 2 ʪʠʧʘ ʧʨʦʪʦʢʦʣʦʚ ʨʝʩʫʨʩʥʦʛʦ ʫʨʦʚʥʷ:  

1.  ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʪʦʢʦʣʳ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʩʪʦʷʥʠʠ ʨʝʩʫʨʩʘ.  

2.  ʇʨʦʪʦʢʦʣʳ ʫʧʨʘʚʣʝʥʠʷ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʜʦ-

ʩʪʫʧʘ ʢ ʨʘʟʜʝʣʷʝʤʳʤ ʨʝʩʫʨʩʘʤ, ʦʧʨʝʜʝʣʷʷ ʪʨʝʙʦʚʘʥʠʡ ʠ ʜʦʧʫʩʪʠʤʳʭ 

ʜʝʡʩʪʚʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʩʫʨʩʫ (ʥʘʧʨʠʤʝʨ, ʧʦʜʜʝʨʞʢʘ ʨʝʟʝʨʚʠʨʦ-

ʚʘʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ).  

ʂʦʣʣʝʢʪʠʚʥʳʡ ʫʨʦʚʝʥʴ ʦʪʚʝʯʘʝʪ ʟʘ ʛʣʦʙʘʣʴʥʫʶ ʠʥʪʝʛʨʘʮʠʶ ʨʘʟ-

ʣʠʯʥʳʭ ʥʘʙʦʨʦʚ ʨʝʩʫʨʩʦʚ ʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʫʞʙʳ ʢʘʪʘʣʦʛʦʚ; 

ʩʣʫʞʙʳ ʩʦʚʤʝʩʪʥʦʛʦ ʚʳʜʝʣʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝ-

ʩʫʨʩʦʚ; ʩʣʫʞʙʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʨʝʩʫʨʩʦʚ; ʩʣʫʞʙʳ ʨʝʧʣʠ-

ʢʘʮʠʠ ʜʘʥʥʳʭ. ʅʘ ʧʨʠʢʣʘʜʥʦʤ ʫʨʦʚʥʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʥʷʝʤʳʝ ʚ ʩʨʝʜʝ ɺʆ.  ʆʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʩʫʨʩʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʣʶʙʳʭ ʥʠʞʥʠʭ ʩʣʦʷʭ ʘʨʭʠʪʝʢʪʫʨʳ ʛʨʠʜ.  

 

ʉʪʘʥʜʘʨʪʳ ɻʨʠʜ 

 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʛʨʠʜ ʧʨʠʣʦʞʝʥʠʡ ʚ̫ʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʦʠʩʢ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, 

ʨʘʟʤʝʱʝʥʠʝ ʠ ʤʦʥʠʪʦʨʠʥʛ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʝʜʠʥʫʶ ʚʠʨʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʫʩʣʫʛ ʠʣʠ ʫʧʨʘʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠ-

ʟʘʮʠʷʤʠ.   

ɺ 2001 ʛʦʜʫ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʘʥʜʘʨʪʘ ʘʨʭʠʪʝʢʪʫ-

ʨʳ ʛʨʠʜ ʧʨʠʣʦʞʝʥʠʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚʝʙ-ʩʝʨʚʠʩʦʚ. ɼʘʥʥʳʡ 
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ʚʳʙʦʨ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʜʘʥʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʷʟʳʢ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʚʝʙ-ʩʝʨʚʠʩʦʚ WSDL 

(Web Service Definition Language) ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʭʘ-

ʥʠʟʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʦʪʜʝʣʴʥʦ ʦʪ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ 

ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʩʚʷʟʳʚʘʥʠʷ (ʪʨʘʥʩ-

ʧʦʨʪʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʠ ʬʦʨʤʘʪʦʤ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʠ ʢʦʤʧʦʥʦʚʢʠ ʩʝʨʚʠʩʦʚ ʚ ʛʝʪʝʨʦ-

ʛʝʥʥʳʭ ʩʨʝʜʘʭ.  ɺʦ-ʚʪʦʨʳʭ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʘʜʘʧʪʘʮʠʷ ʤʝ-

ʭʘʥʠʟʤʦʚ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʙʘʟʝ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʫʪʠʣʠʪʳ ʠ ʜʨʫʛʠʝ 

ʩʫʝɦʩʪʚʫʶʱʠʝ ʩʝʨʚʠʩʳ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʧʨʦʮʝʩʩʦʨʳ WSDL, ʩʠ-

ʩʪʝʤʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʟʘʜʘʯ ʠ ʩʨʝʜʳ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚʝʙ-

ʩʝʨʚʠʩʦʚ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʘʨʭʠʪʝʢʪʫʨʳ ʛʨʠʜ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

OGSA (Open Grid Services Architecture ï ʆʪʢʨʳʪʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʛʨʠʜ-

ʩʝʨʚʠʩʦʚ). ʆʥ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʥʷʪʠʠ ʛʨʠʜ-ʩʝʨʚʠʩʘ.  ɻʨʠʜ-ʩʝʨʚʠʩʦʤ 

ʥʘʟʳʚʘʝʪʩʷ ʩʝʨʚʠʩ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ (ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʤʝʥʥʦʛʦ) ʵʢʟʝʤʧʣʷʨʘ 

ʩʝʨʚʠʩʘ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʜʝʞʥʦʛʦ ʠ ʙʝʟ-

ʦʧʘʩʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʤʝʥʝʤ ʞʠʟʥʠ, ʨʘʩʩʳʣʢʠ ʫʚʝʜʦʤ-

ʣʝʥʠʡ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʵʢʟʝʤʧʣʷʨʘ ʩʝʨʚʠʩʘ, ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʠ-

ʪʠʢʦʡ ʜʦʩʪʫʧʘ ʢ ʨʝʩʫʨʩʘʤ, ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʜʦʩʪʫʧʘ ʠ ʚʠʨ-

ʪʫʘʣʠʟʘʮʠʠ. ɻʨʠʜ-ʩʝʨʚʠʩ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʠʥ-

ʪʝʨʬʝʡʩʳ.  

1.  ʇʦʠʩʢ. ɻʨʠʜ - ʧʨʠʣʦʞʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʳ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʧʦ-

ʠʩʢʘ ʜʦʩʪʫʧʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

2.  ɼʠʥʘʤʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʩʝʨʚʠʩʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʠʩʘʤʠ ï ʵʪʦ ʦʜʠʥ ʠʟ ʙʘʟʦʚʳʭ ʧʨʠʥ-

ʮʠʧʦʚ OGSA, ʪʨʝʙʫʶʱʠʡ ʥʘʣʠʯʠʷ ʩʝʨʚʠʩʦʚ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʩʝʨʚʠʩʦʚ.  

3.  ʋʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ ʞʠʟʥʠ. ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞ-

ʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʥʠʯʪʦʞʝʥʠʷ ʵʢʟʝʤʧʣʷʨʘ ʛʨʠʜ-ʩʝʨʚʠʩʘ.  

4.  ʋʚʝʜʦʤʣʝʥʠʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʛʨʠʜ ʧʨʠʣʦʞʝʥʠʷ 

ʥʘʙʦʨʳ ʛʨʠʜ ʩʝʨʚʠʩʦʚ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʩʠʥʭʨʦʥʥʦ ʫʚʝ-

ʜʦʤʣʷʪʴ ʜʨʫʛ ʜʨʫʛʘ ʦ ʠʟʤʝʥʝʥʠʷʭ ʚ ʠʭ ʩʦʩʪʦʷʥʠʠ.  
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1.7. ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ 

 

ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʚʣʝʢʘʶʪ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ. ɺ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʠʥʪʝʨʥʝʪʝ, ʜʘʞʝ ʥʘ ʪʝʣʝ-

ʚʠʜʝʥʠʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʚʦʩʪʦʨʞʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʚʩʝ ʧʨʝʢʨʘʩʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ.  

ʊʝʨʤʠʥ çʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷè ʧʦʷʚʠʣʩʷ ʥʘ ʩʚʝʪ ʩʦʚʩʝʤ ʥʝ-

ʜʘʚʥʦ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʧʦʠʩʢʦʚʦʡ ʩʠʩʪʝʤʳ Google, 

ʪʝʨʤʠʥ çʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷè (çCloud Computingè) ʥʘʯʘʣ ʥʘʙʠʨʘʪʴ 

ʚʝʩ ʚ ʢʦʥʮʝ 2007 ï ʥʘʯʘʣʝ 2008 ʛʦʜʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʞʝ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʯʥʦ ʚʦʰʣʠ ʚ ʧʦʚʩʝ-

ʜʥʝʚʥʫʶ ʞʠʟʥʴ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʀʥʪʝʨʥʝʪʘ (ʭʦʪʷ ʤʥʦʛʠʝ ʦʙ 

ʵʪʦʤ ʠ ʥʝ ʧʦʜʦʟʨʝʚʘʶʪ). ʇʦ ʥʝʢʦʪʦʨʳʤ ʵʢʩʧʝʨʪʥʳʤ ʦʮʝʥʢʘʤ, ʪʝʭʥʦ-

ʣʦʛʠʷ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʤʦʞʝʪ ʚ ʪʨʠ-ʧʷʪʴ ʨʘʟ ʩʦʢʨʘʪʠʪʴ ʩʪʦʠ-

ʤʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʙʦʣʝʝ ʯʝʤ ʚ ʧʷʪʴ ʨʘʟ ʩʪʦʠʤʦʩʪʴ ʧʨʠʣʦʞʝ-

ʥʠʡ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʫ ʪʝʨʤʠʥʘ çʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷè ʥʝʪ ʫʩʪʦ-

ʷʚʰʝʛʦʩʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʫʯʝʥʳʭ ʠ ʘʥʘʣʠʪʠʢʦʚ ʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʤʫ ʪʝʨʤʠʥʫ.  

ʅʘʧʨʠʤʝʨ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ ɹʝʨʢʣʠ ʜʘʶʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ:  

çʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʩʪʘʚʣʷʝ-

ʤʳʝ ʚ ʢʘʯʝʩʪʚʝ ʫʩʣʫʛ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ, ʥʦ ʠ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʩʪʝʤʳ ʚ ʮʝʥʪʨʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʵʪʠʭ ʫʩʣʫʛ. ʋʩʣʫʛʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʫʞʝ ʜʘʚʥʦ 

ʥʘʟʳʚʘʶʪ çʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʢ ʫʩʣʫʛʠè 

(Software-as-a-Service ʠʣʠ SaaS).  ʆʙʣʘʢʦʤ ʥʘʟʳʚʘʝʪʩʷ ʘʧʧʘʨʘʪʥʦʝ ʠ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ.  ʆʙʱʝʩʪʚʝʥʥʦʝ 
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ʦʙʣʘʢʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʝʩʫʨʩʳ ʦʙʣʘʢʘ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʧʦ ʧʨʠʥʮʠʧʫ çʦʧʣʘʪʘ ʧʦ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷè (pay-as-you-go ï ʧʨʠʥ-

ʮʠʧ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʣʘʯʠʚʘʝʪ 

ʪʦʣʴʢʦ ʪʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦ ʬʘʢʪʫ ʟʘʪʨʘʯʝʥʳ ʥʘ ʨʝʰʝʥʠʝ ʧʦ-

ʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ). ʏʘʩʪʥʦʝ ʦʙʣʘʢʦ ï ʵʪʦ ʚʥʫʪʨʝʥʥʠʝ ʮʝʥʪʨʳ ʦʙʨʘ-

ʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʠʣʠ ʠʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʜʦ-

ʩʪʫʧʥʳ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʯʥʳʝ 

ʚʳʯʠʩʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʫʤʤʦʡ SaaS ʠ çʢʦʤʤʫʥʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡè 

(Utility Computingï ʤʦʜʝʣʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʩʩʦʨʥʳʭ ʤʦʱʥʦʩʪʝʡ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʦ ʧʨʠʥ-

ʮʠʧʘʤ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ). ʃʶʜʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʣʠ 

ʧʨʦʚʘʡʜʝʨʘʤʠ SaaS, ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠʣʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʢʦʤʤʫ-

ʥʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡè.  

ʗʥ ʌʦʩʪʝʨ ʦʧʨʝʜʝʣʷʝʪ ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʢʘʢ çʧʘʨʘʜʠʛʤʫ 

ʢʨʫʧʥʦʤʫ-ʰʪʘʙʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʵʬ-

ʬʝʢʪʝ ʤʘʩʰʪʘʙʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʧʫʣ ʘʙʩʪʨʘʢʪʥʳʭ, ʚʠʨʪʫʘʣʠʟʠʚʘʥ-

ʥʳʭ, ʜʠʥʘʤʠʯʝʩʢʠ ʤʘʩʰʪʘʙʠʨʫʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʝ-

ʩʫʨʩʦʚ ʭʨʘʥʝʥʠʷ, ʧʣʘʪʬʦʨʤ ʠ ʩʝʨʚʠʩʦʚ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʟʘʧʨʦʩʫ 

ʚʥʝʰʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪè.  

ɽʱʝ ʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ.  

çʆʙʣʘʢʦ ï ʵʪʦ ʙʦʣʴʰʦʡ ʧʫʣ ʣʝʛʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʣʝʛʢʦʜʦʩʪʫʧ-

ʥʳʭ ʚʠʨʪʫʘʣʠʟʠʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ (ʪʘʢʠʭ ʢʘʢ ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʩʝʨʚʠʩʳ ʠ ʜʨ.). ʕʪʠ ʨʝʩʫʨʩʳ ʤʦʛʫʪ ʙʳʪʴ ʜʠʥʘʤʠʯʝʩʢʠ ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʳ (ʤʘʩʰʪʘʙʠʨʦʚʘʥʳ) ʜʣʷ ʧʦʜʩʪʨʦʡʢʠ ʧʦʜ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶ-

ʱʫʶʩʷ ʥʘʛʨʫʟʢʫ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʧʪʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ.  

ʕʪʦʪ ʧʫʣ ʨʝʩʫʨʩʦʚ ʦʙʳʯʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ çʦʧʣʘʪʘ ʧʦ 

ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷè. ʇʨʠ ʵʪʦʤ ʚʣʘʜʝʣʝʮ ʦʙʣʘʢʘ ʛʘʨʘʥʪʠʨʫʝʪ ʢʘʯʝ-

ʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ ʩ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʤè.  

ɺʩʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʣʣʶʩʪʨʠʨʫʶʪ ʦʜʥʫ ʧʨʦʩʪʫʶ ʤʳʩʣʴ: ʬʝʥʦʤʝʥ 

ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʧʮʠʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʦʚʫʶ ʧʘʨʘʜʠʛʤʫ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ (ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤ-
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ʥʳʭ ʢʦʤʧʣʝʢʩʦʚ). ʉʦ ʩʪʦʨʦʥʳ ʚʣʘʜʝʣʴʮʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʥʝʰʥʠʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʉʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ï ʵʪʦ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʚʠʜʝ ʫʩʣʫʛʠ ʫ ʚʥʝʰʥʝʛʦ ʧʦʩʪʘʚʱʠʢʘ, ʦʧʣʘʪʘ ʟʘ ʢʦʪʦʨʫʶ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʝʤʘ ʧʦʪʨʝʙʣʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʛʣʘʩʥʦ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʤʫ ʪʘʨʠʬʫ. ʂʣʶʯʝʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝ-

ʥʠʡ ʷʚʣʷʶʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʚʠʨʪʫʘʣʠʟʘʮʠʷ.  

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝ-

ʩʢʦʡ ʥʘʩʪʨʦʡʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʢ ʠʟʤʝʥʷʶʱʝʡʩʷ ʥʘʛʨʫʟʢʝ, 

ʥʘʧʨʠʤʝʨ ʢ ʫʚʝʣʠʯʝʥʠʶ ʠʣʠ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʠʟʤʝʥʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʡ ʝʤʢʦʩʪʠ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠʣʠ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ. ɺʠʨʪʫʘʣʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʚʘʞʥʝʡʰʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʩʝʭ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ, ʚ ʦʩʥʦʚʥʦʤ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʙʩʪʨʘʢʮʠʠ ʠ ʠʥʢʘʧʩʫʣʷʮʠʠ.  

ɸʙʩʪʨʘʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʥʠʬʠʮʠʨʦʚʘʪʴ çʩʳʨʳʝè ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʳʝ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʠ ʭʨʘʥʠʣʠʱʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ 

ʧʫʣʘ ʨʝʩʫʨʩʦʚ ʠ ʚʳʩʪʨʦʠʪʴ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʣʦʡ ʨʝʩʫʨʩʦʚ, ʢʦʪʦ-

ʨʳʡ ʩʦʜʝʨʞʠʪ ʪʝ ʞʝ ʨʝʩʫʨʩʳ, ʥʦ ʚ ʘʙʩʪʨʘʛʠʨʦʚʘʥʥʦʤ ʚʠʜʝ.  ʆʥʠ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʚʝʨʭʥʠʤ ʩʣʦʷʤ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ ʢʘʢ 

ʚʠʨʪʫʘʣʠʟʠʚʘʥʥʳʭ ʩʝʨʚʝʨʳ, ʢʣʘʩʪʝʨʳ ʩʝʨʚʝʨʦʚ, ʬʘʡʣʦʚʳʝ ʩʠʩʪʝʤʳ ʠ 

ʉʋɹɼ.  ʀʥʢʘʧʩʫʣʷʮʠʷ ʧʨʠʣʦʞʝʥʠʡ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʫʧʨʘʚʣʷ-

ʝʤʦʩʪʴ ʠ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʴ. ɽʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʙʣʘʯ-

ʥʳʭ ʧʣʘʪʬʦʨʤ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʘʧʧʘʨʘʪʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʠʩʪʝʤʥʦ-

ʛʦ ʇʆ ʩ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦ-

ʚʘʪʝʣʶ ʚ ʚʠʜʝ ʩʝʨʚʠʩʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʚʩʝʤ ʚʳʰʝʩʢʘʟʘʥʥʳʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ:  

¶ ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʚʫʶ ʧʘʨʘ-

ʜʠʛʤʫ ʧʨʝʜʦʩʪʘʚʣʝʥʠ ̫ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ;  

¶ ɹʘʟʦʚʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʨʝʩʫʨʩʳ (ʘʧʧʘʨʘʪʥʳʝ ʨʝʩʫʨʩʳ, 

ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʥʦʝ ʇʆ) ʠ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʝʨʚʠʩʦʚ. ɼʘʥʥʳʝ ʩʝʨʚʠʩʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʥʝʟʘ-
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ʚʠʩʠʤʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʜʣʷ ʚʥʝʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦ ʧʨʠʥʮʠʧʫ 

çʦʧʣʘʪʘ ʧʦ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷè;  

¶ ʆʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʶʪ-

ʩʷ ʚʠʨʪʫʘʣʠʟʘʮʠʷ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ;  

¶ ʆʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʢʦʥʝʯʥʦʤʫ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ ʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ.  

 

ʄʥʦʛʦʩʣʦʡʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʣʘʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

 

ɺʩʝ ʚʦʟʤʦʞʥʳʝ ʤʝʪʦʜʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʣʘʢʦʚ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ 

ʪʨʝʭʩʣʦʡʥʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʩʣʝʜʫʶʱʠʭ 

ʫʨʦʚʥʝʡ:  

¶ ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʩʝʨʚʠʩ (Infrastructure as a Service: 

IaaS);  

¶ ʇʣʘʪʬʦʨʤʘ ʢʘʢ ʩʝʨʚʠʩ (Platform as a Service: PaaS);  

¶ ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʩʝʨʚʠʩ (Software as a 

Service: SaaS).  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʯʪʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʘʞʜʳʡ ʠʟ 

ʫʢʘʟʘʥʥʳʭ ʫʨʦʚʥʝʡ, ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ.  

 
ʈʠʩ. 1.5. ʊʨʠ ʩʣʦʷ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 
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ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʢ ʩʝʨʚʠʩ (IaaS) 

 

IaaS ʧʨʝʜʣʘʛʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʪʘʢʠʝ ʢʘʢ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʝ ʮʠʢʣʳ ʠʣʠ ʨʝʩʫʨʩʳ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʚʠʜʝ ʩʝʨʚʠʩʘ. 

ɺʤʝʩʪʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ çʩʳʨʳʤè ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʩʪʨʦʡ-

ʩʪʚʘʤ ʠ ʩʠʩʪʝʤʘʤ ʭʨʘʥʝʥʠʷ, ʧʦʩʪʘʚʱʠʢʠ IaaS ʦʙʳʯʥʦ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʚʠʨʪʫʘʣʠʟʦʚʘʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʚʠʜʝ ʩʝʨʚʠʩʘ. ʆʙʳʯʥʦ çʩʳʨʳʝè 

ʨʝʩʫʨʩʳ (ʧʨʦʮʝʩʩʦʨʥʳʝ ʮʠʢʣʳ, ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʠʩʪʝʤʳ ʭʨʘ-

ʥʝʥʠʷ) ʨʘʩʧʦʣʘʛʘʶʪ ʥʘ ʙʘʟʦʚʦʤ ʫʨʦʚʥʝ, ʥʘʜ ʢʦʪʦʨʳʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʠʨʪʫʘʣʠʟʘʮʠʠ ʥʘʜʩʪʨʘʠʚʘʶʪ ʩʣʦʠ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷ-

ʶʪʩʷ ʢʦʥʝʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʚʠʜʝ IaaS.  

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʝʱʝ ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝ-

ʥʠʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʙʳʣʘ ʜʦʩʪʫʧʥʘ ʢʘʢ ʩʝʨʚʠʩ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʘʟʳ-

ʚʘʣʩʷ çʢʦʤʤʫʥʘʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷè, ʠ ʵʪʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ʯʘʩʪʦ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʘʚʪʦʨʘʤʠ ʧʨʠ ʦʧʠʩʘʥʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʫʨʦʚʥʷ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤ.   

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʥʥʠʤʠ ʧʦʧʳʪʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ, ʧʦʜʭʦʜ IaaS ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʦʥʷʪʥʳʡ ʠʥ-

ʪʝʨʬʝʡʩ, ʢ ʢʦʪʦʨʦʤʫ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʦʙ-

ʩʪʚʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ. ɼʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʦʣʞʝʥ ʣʝʛʢʦ ʠʥʪʝʛʨʠʨʦ-

ʚʘʪʴʩʷ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟʨʘʙʦʪ-

ʯʠʢʦʚ ʨʝʰʝʥʠʡ SaaS. ɼʘʚʥʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʨʝʩʫʨʩʳ ʧʦʩʪʘʚʱʠʢʦʚ ʢʦʤ-

ʤʫʥʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ 

ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʘ ʵʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʫʪʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʭʦʨʦʰʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ ʢ ʩʚʦʠʤ ʨʝʩʫʨʩʘʤ.  

 

ʇʣʘʪʬʦʨʤʘ ʢʘʢ ʩʝʨʚʠʩ(PaaS) 

 

ʇʣʘʪʬʦʨʤʘ ï ʵʪʦ ʩʣʦʡ ʘʙʩʪʨʘʢʮʠʠ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʠ-

ʣʦʞʝʥʠʷʤʠ (SaaS) ʠ ʚʠʨʪʫʘʣʠʟʦʚʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ (IaaS). ʆʩ-

ʥʦʚʥʦʡ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ PaaS ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʠʣʦʞʝ-

ʥʠʡ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʤʦʛʫʪ ʧʠʩʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʧʝʮʠʬʠʢʘʮʠʡ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʥʝ ʟʘʙʦʪʷʩʴ ʦ ʪʦʤ, ʢʘʢʠʤ 
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ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʞʝʣʝʞʘʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʦʡ (IaaS).  ʈʘʟʨʘʙʦʪʯʠʢʠ ʟʘʛʨʫʞʘʶʪ ʩʚʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʥʘ ʧʣʘʪ-

ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʧʨʠ-

ʣʦʞʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ. ʉʣʦʡ PaaS ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʪʘʥ-

ʜʘʨʪʠʟʦʚʘʥʥʦʤ ʠʥʪʝʨʬʝʡʩʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʤ ʩʣʦʝʤ IaaS, ʢʦʪʦʨʳʡ 

ʚʠʨʪʫʘʣʠʟʫʝʪ ʙʘʟʦʚʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʬʫʥʢʮʠʦʥʠʨʫ-

ʶʱʠʭ ʥʘ ʩʣʦʝ SaaS.  

 

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʘʢ ʩʝʨʚʠʩ(SaaS) 

 

SaaS   ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ 

ʧʦ ʧʨʠʥʮʠʧʫ çʦʧʣʘʪʘ ʧʦ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷè ʠ ʫʧʨʘʚʣʷʝʪʩʷ ʫʜʘʣʝʥʥʦ 

ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ. SaaS ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪ-

ʥʳʡ ʩʣʦʡ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝ-

ʘʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝ-

ʥʠʝ ʝʛʦ ʟʘʜʘʯ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ SaaS ʷʚ-

ʣʷʝʪʩʷ ʮʝʞ-ʥʦʚʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ çʢʣʘʩʩʠʯʝʩʢʠʤè ʇʆ.  ʆʧʣʘʪʘ 

SaaS ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʤʦʜʝʣʠ çʦʧʣʘʪʘ ʧʦ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷè, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʙʩʪʚʝʥʥʫʶ ʘʧʧʘ-

ʨʘʪʥʫʶ ʠ ʧʨʦʛʨʘʤʤʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ʊʠʧʠʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ SaaS ʥʝ ʤʦʞʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʙʘʟʦʚʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʙʫʜʴ ʵʪʦ ʧʨʦʛʨʘʤʤʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʥʘ ʢʦʪʦʨʦʡ SaaS 

ʦʩʥʦʚʘʥʦ (PaaS) ʠʣʠ ʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʧʧʘʨʘʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫ-

ʨʘ(IaaS). ʆʜʥʘʢʦ ʧʦʩʪʘʚʱʠʢ SaaS ʦʙʷʟʘʥ ʧʨʦʨʘʙʦʪʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʜʘʥʥʳʭ ʩʣʦʝʚ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ.  

ʅʘʧʨʠʤʝʨ, SaaS-ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʦ ʥʘ ʙʘʟʝ ʩʫʱʝ-

ʩʪʚʫʶʱʝʡ ʧʣʘʪʬʦʨʤʳ ʠ ʠʩʧʦʣʥʷʪʴʩʷ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʥʦʡ ʩʪʦʨʦʥʥʝʡ ʢʦʤʧʘʥʠʝʡ. ʈʘʙʦʪʘ ʩ ʧʣʘʪʬʦʨʤʘʤʠ ʠ/ʠʣʠ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ ʢʘʢ ʩ ʩʝʨʚʠʩʦʤ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʦʩʪʘʚʱʠʢʦʚ SaaS, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ ʚ ʨʘʟʳ ʦʪ-

ʯʠʩʣʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʣʠʮʝʥʟʠʠ ʠʣʠ ʟʘʪʨʘʪʳ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ʕʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʪʝʭ ʦʙʣʘʩʪʷʭ, ʚ ʢʦʪʦʨʳʭ 
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ʦʥʠ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʢʦʤʧʝʪʝʥʪʥʳ. ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʵʪʦ ʦʯʝʥʴ ʧʦ-

ʭʦʞʝ ʥʘ ʪʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʪʠʚʠʨʫʶʪ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʇʆ ʧʝʨʝʭʦʜʠʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʰʝʥʠʡ SaaS.   

 

ʂʦʤʧʦʥʝʥʪʳ ʦʙʣʘʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʡ ʢʦʤʧʦʥʝʥʪʥʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʳ ʦʙʣʘʯʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʕʪʦ ʚʳʟʚʘʥʦ ʚʳʩʦʢʦʡ ʟʘʢʨʳʪʦʩʪʴʶ 

ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʙʣʘʯ-

ʥʳʭ ʩʠʩʪʝʤ. ʅʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʠʙʦ-

ʣʝʝ ʚʘʞʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʧʨʠʩʫʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʦʙʣʘʯʥʳʤ ʧʣʘʪʬʦʨʤʘʤ.  

 
ʈʠʩ. 1.6. ʂʦʤʧʦʥʝʥʪʥʘʷ ʤʦʜʝʣʴ ʦʙʣʘʯʥʦʛʦ ʨʝʰʝʥʠʷ 

 

ʆʙʣʘʢʦ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ 

ʩʣʝʜʫʶʱʠʝ ʢʣʯʁʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ.  

1. ʇʣʘʪʬʦʨʤʘ: ʩʨʝʜʘ ʠ ʥʘʙʦʨ ʫʪʠʣʠʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʨʘ-

ʙʦʪʢʫ, ʠʥʪʝʛʨʘʮʠʶ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ. ʇʣʘʪʬʦʨʤʘ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʦʜʝʣʠ ʦʙʣʘʢʘ. ʇʣʘʪʬʦʨʤʘ ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʥʘʙʦʨ ʙʘʟʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʜʦʩʪʫʧʥʳʭ ʨʘʟ-

ʨʘʙʦʪʯʠʢʫ ʦʙʣʘʯʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ʥʘʢʣʘʜʳʚʘʝʪ ʦʧʨʝʜʝ-
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ʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʠʣʦ-

ʞʝʥʠʷ.  

2.   ʇʨʝʜʩʪʘʚʣʝʥʠʝ: ʠʥʪʝʨʬʝʡʩ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʨʦʠʟʚʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʙʣʘʢʦʤ. ʕʪʦʪ ʢʦʤʧʦʥʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʦʣʫʯʝʥʠʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʦ-

ʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʤ ʤʝʪʦʜʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʚʝʙ-ʙʨʘʫʟʝʨʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘ-

ʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʫʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʨʘʙʦʪʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʩʪʨʦʡʩʪʚʘ, ʩ ʢʦʪʦʨʦʛʦ ʦʥ 

ʚʳʭʦʜʠʪ ʚ ʀʥʪʝʨʥʝʪ. ʕʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʟʨʘʙʦʪʢʫ ʦʪʜʝʣʴʥʳʭ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴʩʢʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʩʤʘʨʪʬʦʥʦʚ, 

ʧʣʘʥʰʝʪʦʚ) ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʠʥʪʝʨ-

ʥʝʪ-ʩʪʨʘʥʠʮʳ, ʪʘʢ ʠ ʧʦʣʥʦʮʝʥʥʳʝ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʝ ʩ ʦʙʣʘʢʦʤ ʧʦʩʨʝʜʩʪʚʦʤ API. 

3.   ʀʥʬʦʨʤʘʮʠʷ: ʠʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʝ ʭʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʠʣʠ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ, 

ʩʪʘʪʠʯʝʩʢʠʭ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠ-ʠʟʤʝʥʷʶʱʠʭʩʷ ʜʘʥʥʳʭ. ʇʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʙʣʘʯʥʳʭ ʩʠʩʪʝʤʘʭ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʦʛʨʦʤʥʳʭ 

ʦʙʲʝʤʦʚ. ʂʣʘʩʩʠʯʝʩʢʠʝ SQL ʙʘʟʳ ʜʘʥʥʳʭ ʫʞʝ ʥʝ ʜʘʶʪ ʫʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʣʘʯʥʳʤ 

ʧʣʘʪʬʦʨʤʘʤ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʚʷʟʘʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ (ʛʨʘʬʳ, ʜʝʨʝʚʴʷ) ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʪʷʞʝʣʦ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ SQL-ʧʦʜʭʦʜʘ ʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʩʪʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ 

çNoSQLè ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʢʦʣʦʥʦʯʥʳʝ ʉʋɹɼ, 

ʪʘʢʠʝ ʢʘʢ Hadoop; ʜʦʢʫʤʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʉʋɹɼ, ʪʘʢʠʝ ʢʘʢ 

CouchDB ʠ MongoDB) ʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʨʘʙʦʪʢʝ ʩʚʝʨʭ-

ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʪʘ-

ʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʬʨʝʡʤʚʦʨʢ MapReduce, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤ-

ʧʘʥʠʝʡ Google.  ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʥʘʜ 

ʦʯʝʥʴ ʙʦʣʴʰʠʤʠ (ʥʝʩʢʦʣʴʢʦ ʧʝʪʘʙʘʡʪ) ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ ʚ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʢʣʘʩʪʝʨʘʭ. 
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4.  ʀʜʝʥʪʠʬʠʢʘʮʠʷ: ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʩʥʦʚʥʳʭ ʧʦʪʨʝʙʠʪʝʣʷʭ 

ʦʙʣʘʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʧʦʜʩʪʨʦʡʢʠ ʦʙ-

ʣʘʢʘ ʧʦʜ ʠʭ ʟʘʜʘʯʠ.  

ɹʦʣʴʰʠʥʩʪʚʫ ʧʨʠʣʦʞʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʫʤʝʪʴ ʦʪʣʠʯʘʪʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʝʣʝʚʘʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʦʙʣʘʯʥʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʪʘʢ ʢʘʢ ʥʘ ʥʝʝ ʟʘʚʷʟʘʥʳ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʭ ʜʘʥʥʳʭ, ʠ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʜʦʩʪʫʧʥʦʩʪʴ ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʳ, ʪ.ʢ.  ʧʨʦʮʝʜʫʨʘ ʘʚʪʦʨʠʟʘʮʠʠ ʜʦʣʞʥʘ 

ʧʨʦʭʦʜʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ.  ʊʘʢʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦ-

ʟʨʘʯʥʫʶ ʘʚʪʦʨʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʦ ʚʩʝʭ ʩʝʨʚʠʩʘʭ ʦʜʥʦʡ ʦʙʣʘʯʥʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʯʪʦʙʳ ʥʝ ʪʨʝʙʦʚʘʣʦʩʴ ʢʘʞʜʳʡ ʨʘʟ ʚʚʦʜʠʪʴ ʠʤʷ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʠ ʧʘʨʦʣʴ ʟʘʥʦʚʦ. ɺ ʩʚʷʟʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʨʦʜʦʡ ʦʙʣʘʯʥʳʭ 

ʩʝʨʚʠʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʯʘʡʰʠʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

5. ʀʥʪʝʛʨʘʮʠʷ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʫʧʨʦʱʘʶʱʘʷ ʦʙʤʝʥ ʠʥʬʦʨ-

ʤʘʮʠʝʡ ʠ ʠʩʧʦʣʥʝʥʠʝ ʟʘʜʘʯ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʝ.  

ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʝʢʦʤʧʦʟʠʮʠʠ ʩʝʨʚʠʩʦʚ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʛʠʙʢʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʙʣʘʯʥʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ, ʪʘʢ ʢʘʢ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʦʜʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘ-

ʯʠ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʤʝʥʘ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʠʩʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʨʝʜʘʭ.  ɺ ʨʘʤʢʘʭ ʵʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʜʘʥ-

ʥʳʤʠ ʤʝʞʜʫ ʩʝʨʚʠʩʘʤʠ. ɼʘʣʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʠ-

ʤʦʩʪʴ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤʳ ʩʠʥʭʨʦʥʥʦʛʦ ʠ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʥʘʩʣʝʜʦʚʘʥʥʳʤ ʇʆ. ʅʘ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʤ ʫʨʦʚʥʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʣʘʙʦʩʚʷʟʘʥʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʫʙʝʜʠʪʴʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʫʟʢʠʭ ʤʝʩʪ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʘʨ-

ʭʠʪʝʢʪʫʨʝ ʩʠʩʪʝʤʳ. 

6. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ: ʛʠʙʢʦʩʪʴ ʤʝʪʦʜʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʝ-

ʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʜʜʝʨʞʢʫ ʚʳʜʝʣʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝ.  
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ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʘʪʢʦʚʨʝ-

ʤʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʣʦʞʝʥʠʝ ʥʦ ʠ ʧʣʘʥʠʨʦʚʘʪʴ ʜʦʣ-

ʛʦʩʨʦʯʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦ-

ʩʪʦʷʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʘʫʜʠʪʦʨʠʠ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʜʝʢʦʤʧʦʟʠʮʠʶ ʦʙʣʘʯʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʴʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ.  

7. ʄʦʥʝʪʠʟʘʮʠʷ: ʫʯʝʪ ʠ ʙʠʣʣʠʥʛ ʨʝʩʫʨʩʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ 

ʠʩʧʦʣʥʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ʕʪʦ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʤʥʦ-

ʞʝʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʙʠʣʣʠʥʛʘ ʦʙʣʘʯʥʳʭ ʧʣʘʪʬʦʨʤ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʙʦʨ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʝʩʫʨʩʘʭ, 

ʟʘʪʨʘʯʠʚʘʝʤʳʭ ʥʘ ʨʝʰʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʟʘʜʘʯ. ʊʘʢʞʝ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʦʙʥʦʡ ʠ ʙʳʩʪʨʦʡ 

ʦʧʣʘʪʳ ʟʘʪʨʘʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ.  

8. ɺʥʝʜʨʝʥʠʝ: ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʦʙʣʘʯʥʦʛʦ ʧʨʠʣʦ-

ʞʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʨʘʙʦʪʢʫ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝ-

ʥʠʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʦʙʣʘʯʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʪʨʝʙʫʝʪʩʷ ʩʦʚʩʝʤ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦ-

ʨʳʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʵʪʘʧʫ ʥʘʛʨʫʟʦʯʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  

ʇʨʠ ʵʪʦʤ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʦʪʦʚʦʡ ʦʙʣʘʯʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʠʟʜʝʨʞʢʠ ʥʘ ʨʘʟʨʘʙʦʪʢʫ 

ʠ ʚʥʝʜʨʝʥʠʝ ʚʳʩʦʢʦ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʧʣʘʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʝʣʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝ-

ʩʪʠʮʠʡ ʚ ʩʦʙʩʪʚʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦ-

ʚʘʪʴ ʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʚʩʝ-

ʩʪʦʨʦʥʥʝʤ ʪʝʩʪʠʨʦʚʘʥʠʠ ʧʨʠʣʦʞʝʥʠʷ.  

ʅʦ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʮʝʥʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʜʝʣʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, 

ʢʘʢ ʪʦ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʧʣʠʢʘʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʝʨʚʠʩʘʤʠ, 

ʩʣʦʞʥʦʩʪʴ ʦʪʢʘʪʘ ʥʘ ʧʨʝʜʳʜʫʱʠʝ ʚʝʨʩʠʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʝʦʞʠʜʘʥ-

ʥʭr ʦʰʠʙʦʢ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʢʫʨʘʪʥʦʛʦ ʠ ʚʩʝ-
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ʩʪʦʨʦʥʥʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʝʨʚʠʩʦʚ ʥʘ ʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ʜʘʥʥʳʭ ʠ ʩʣʘʞʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ.  

9. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ: ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʦʜʜʝʨʞʢʘ ʧʨʠʣʦʞʝ-

ʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʟʘ-

ʧʫʱʝʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʝʩʣʠ ʫʯʝʩʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʦʪʜʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʣʘʯʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʘʜʤʠʥʠʩʪʨʠʨʦ-

ʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʚʠʩʘʤʠ ʚ ʚʠʜʝ ʝʜʠʥʦʛʦ çʮʝʥʪʨʘ ʫʧʨʘʚʣʝʥʠʷ 

ʩʝʨʚʠʩʘʤʠè. ʇʘʨʘʣʣʝʣʴʥʦ, ʚ ʥʝʛʦ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʥʘʛʨʫʟʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤʠ ʟʘʜʘʯʘ-

ʤʠ ʠ ʪ.ʧ.  

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʙʣʘʯʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʨʘʟʨʘʙʦʪʢʠ ʜʣʷ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ.  

 

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

 

ʂʘʢ ʨʘʥʝʝ ʙʳʣʦ ʦʧʠʩʘʥʦ, ʦʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʪʨʝʭ ʫʨʦʚʥʷʭ: 

ʫʨʦʚʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨ (IaaS), ʫʨʦʚʥʝ ʧʣʘʪʬʦʨʤ (PaaS) ʠ ʫʨʦʚʥʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (SaaS).  

ʇʨʝʜʦʩʪʘʚʣʷʷ ʠʥʪʝʨʬʝʡʩʳ ʢʦ ʚʩʝʤ ʪʨʝʤ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʷʤ, 

ʦʙʣʘʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʪʨʝʤʷ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

1.  ʂʦʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ SaaS-ʨʝʰʝʥʠʷ 

ʯʝʨʝʟ ʚʝʙ-ʙʨʘʫʟʝʨ, ʠʣʠ ʞʝ ʢʘʢʠʝ-ʣʠʙʦ ʙʘʟʦʚʳʝ ʨʝʩʫʨʩʳ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʥʦʛʦ ʩʣʦʷ ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʦʷ.  

2.  ʂʦʨʧʦʨʘʪʠʚʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʚʩʝ ʪʨʠ ʩʣʦʷ: IaaS ï ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʩʰʠʨʠʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦ-

ʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠʣʠ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʦ ʪʨʝʙʦʚʘʥʠʶ; PaaS ï ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʦʙʣʘʢʝ; SaaS 

ï ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʭ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʞʝ ʜʦʩʪʫʧ-

ʥʳ ʚ ʦʙʣʘʢʝ.  
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3.  ʈʘʟʨʘʙʦʪʯʠʢʠ ʠ ʥʝʟʘʚʠʩʠʤʳʝ ʧʦʩʪʘʚʱʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʦʩʪʘʚʣʷ-

ʶʪʩʷ ʚ ʚʠʜʝ ʦʙʣʘʯʥʳʭ SaaS-ʨʝʰʝʥʠʡ. ʆʙʳʯʥʦ, ʵʪʘ ʢʘʪʝʛʦʨʠʷ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʥʘʧʨʷʤʫʶ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʩʣʦʝʤ PaaS, ʠ ʫʞʝ ʯʝʨʝʟ ʥʝʛʦ, 

ʦʧʦʩʨʝʜʦʚʘʥʥʦ, ʩʦ ʩʣʦʝʤ IaaS.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʦʙʣʘʯʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ï ʵʪʦ ʤʦʜʝʣʴ ʦʧʣʘʪʳ ʨʝʩʫʨʩʦʚ ʧʦ ʤʝʨʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʆʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʫ: ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʣʠʮʝʥʟʠʦʥʥʦʝ ʇʆ, ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʚʝʩʪʠʮʠʠ ʚ ʘʧʧʘʨʘʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʟʘʪʨʘʪʳ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʧʝʨʩʦʥʘʣ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʪʝʢʫʱʠʝ ʨʘʩʭʦʜʳ.  

ʇʦʢʫʧʘʪʝʣʠ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠʩʧʦʣʴʟʫʶʪ ʪʦʣʴʢʦ ʪʦʪ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʡ ʠʤ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝʦʙʭʦʜʠʤ, ʠ 

ʦʧʣʘʯʠʚʘʶʪ ʪʦʣʴʢʦ ʪʦʪ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʤʠ 

ʦʥʠ ʨʝʘʣʴʥʦ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʦʥʠ ʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʤʠ 

ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʦʙʣʘʯʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʢʘʢ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʛʠʙ-

ʢʦʩʪʴ. ʆʙʣʘʯʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʦ ʪʨʝʙʦʚʘʥʠʶ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ ʤʦʜʝʣʠ ʦʙʣʘʯ-

ʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʪʝʢʘʶʪ ʠʟ ʦʜʥʦʡ ʦʯʝʚʠʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʠ 

ï ʦʙʣʘʢʘ ʦʙʩʣʫʞʠʚʘʶʪ ʩʨʘʟʫ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʢʣʠʝʥʪʦʚ. ʇʦʣʴʟʦ-

ʚʘʪʝʣʴ ʦʙʣʘʯʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʝ ʟʥʘʝʪ, ʟʘʜʘʯʠ ʢʘʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʙʫ-

ʜʫʪ ʠʩʧʦʣʥʷʪʴʩʷ ʥʘ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʝʨʚʝʨʝ, ʚʭʦʜʷʱʝʤ ʚ ʦʙʣʘʯʥʫʶ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʫ. ʊʠʧʠʯʥʦʝ ʦʙʣʘʢʦ ʷʚʣʷʝʪʩʷ ʚʥʝʰʥʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʥʫʪʨʝʥʥʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ, ʪʦ ʝʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚʥʝ 

ʟʦʥʳ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʠ ʩʣʫʞʙ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʧʘ-

ʥʠʠ-ʧʦʪʨʝʙʠʪʝʣʷ.  ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʦʪʜʝʣʴʥʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ ʵʪʦ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ, ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʫʜʝʣʷʶʪ ʵʪʦʤʫ ʚʦ-

ʧʨʦʩʫ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʇʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠʭʦʜʠʪʩʷ ʧʦʣʘʛʘʪʴʩʷ 

ʥʘ ʦʙʝʱʘʥʠʷ ʧʦʩʪʘʚʱʠʢʘ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ ʚ ʚʦʧʨʦʩʘʭ ʥʘʜʝʞʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʣʘ-

ʢʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʢʦʚ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʦ ʩ ʚʳʩʦʢʠʤʠ ʨʠʩʢʘʤʠ 
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ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʟʘʱʠʪʳ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʩ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ:  

1)  ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʛʨʫʟʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʦʙʣʘʢʘ;  

2) ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʙʘʟʝ ʫʜʘʣʝʥʥʳʭ ʭʨʘʥʠʣʠʱ, 

ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʚʣʘʜʝʣʴʮʫ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʭʦʜʠʪʩʷ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʛʘʨʘʥ-

ʪʠʠ ʧʦʩʪʘʚʱʠʢʘ ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ, ʯʪʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦ-

ʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʥʝ ʧʨʦʠʟʦʡʜʝʪ. ɹʦʣʝʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʣʘʢʦʚ 

ʪʨʝʙʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʪʝʛʨʘʮʠʶ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ ʚ ʦʙʣʘʢʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʩʪʘʥʜʘʨʪʦʚ 

ʜʣʷ ʠʥʪʝʨʬʝʡʩʦʚ IaaS, PaaS ʠ SaaS. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʙʦʨ ʧʦʩʪʘʚʱʠʢʘ 

ʦʙʣʘʯʥʳʭ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʜʦʚʦʣʴʥʦ ʨʠʩʢʦʚʘʥʥʳʤ ʟʘʥʷʪʠʝʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʣʘʢʦʚ. ɺ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʥʠʤʘʪʝʣʴʥʦ ʚʟʚʝʩʠʪʴ ʚʩʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʳʛʦʜʳ ʠ ʫʛʨʦʟʳ ʧʨʠ ʧʝʨʝ-

ʭʦʜʝ ʥʘ ʦʙʣʘʯʥʫʶ ʧʣʘʪʬʦʨʤʫ. ʊʘʢʞʝ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʢʘʢʠʝ ʜʘʥ-

ʥʳʝ ʠ ʢʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʙʘʟʝ çʦʙʣʘʯʥʦʛʦ ʘʫʪ-

ʩʦʨʩʠʥʛʘè, ʘ ʢʘʢʠʝ ʜʘʥʥʳʝ ʣʫʯʰʝ ʥʠʢʦʛʜʘ ʥʝ ʚʳʚʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʣʦ-

ʢʘʣʴʥʦʡ ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

1.8. ʆʩʦʙʝʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ 

 

ʆʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʝʜʠʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 

ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ ʧʦʩʪʘʚʠʣʦ ʧʝʨʝʜ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʦʚʳʝ ʟʘʜʘʯʠ ʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ. ʂʘʯʝʩʪʚʝʥ-

ʥʳʡ ʩʢʘʯʦʢ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚʦʟʤʦʞʝʥ ʙʣʘʛʦʜʘʨʷ ʩʦʟʜʘʥʠʶ ʛʠʙʢʠʭ, ʚʳ-

ʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʙʘʟ ʜʘʥʥʳʭ (ɹɼ) ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʢʘʢ 

ʢʦʤʧʣʝʢʩ ʣʦʛʠʯʝʩʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʩʨʝʜʦʪʦ-

ʯʝʥʥʳʭ ɹɼ, ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ,  ʷʟʢrʦʚʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥ-
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ʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ, ʚʝʜʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

(ʈɹɼ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ɹɼ, ʬʠʟʠʯʝʩʢʠ ʨʘʟʤʝʱʘʝʤʘʷ 

ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʩʝʪʠ. 

ɼʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ:  

¶ ʅʘʢʦʧʣʝʥʠʝ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʠ ʫʜʘʣʝʥʥʳʭ ʫʟʣʘʭ ʩʝʪʠ; 

¶ ʃʦʛʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʜʘʥʥʳʭ, ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ, ʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʠʩʢʘ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʣʦ-

ʢʘʣʴʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ ʠ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʳʧʦʣʥʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʀʉ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝ-

ʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋʈɹɼ) ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʩʝʪʝʚʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʩʠʩʪʝʤʫ ʨʘʟʛʨʘ-

ʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʠ ʜʨ. 

ʇʦʜ ʉʋʈɹɼ ʧʦʥʠʤʘʶʪ ʩʠʩʪʝʤʫ, ʨʝʘʣʠʟʫʶʱʫʶ ʧʨʠʥʮʠʧ ʣʦʛʠʯʝ-

ʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ, ʬʠʟʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯ-

ʥʳʤʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʢʦʤʧʴʶʪʝʨʘʤʠ. ʂ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ 

ʉʋʈɹɼ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʘʥʘʣʠʟ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ 

ʫʧʨʘʚʣʝʥʠʝ ʠʭ ʧʨʦʭʦʞʜʝʥʠʝʤ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ɹɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʶ ʜʘʥʥʳʭ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴ ʤʦʞʝʪ ʠʤʝʪʴ ʜʦʩʪʫʧ ʢ ʣʶʙʳʤ ʜʘʥʥʳʤ ʩʝʪʠ ʚ ʧʨʝʜʝʣʘʭ ʩʚʦʠʭ 

ʧʦʣʥʦʤʦʯʠʡ ʢʘʢ ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʣʦʢʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. ɺ ʵʪʦʤ ʢʦʥ-

ʪʝʢʩʪʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʫʟʣʘʤ ʩʝʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʠʤ. 

ʉʪʨʘʪʝʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʧʦ ʫʟʣʘʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ 

ʤʦʛʫʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʂ ʦʩʥʦʚʥʳʤ ʠʟ 

ʥʠʭ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʥʘʣʠʯʠʝ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʫʟʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʧʠʠ ʜʘʥʥʳʭ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤʠ 
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ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʜʝ-

ʣʠʪʴ ʯʝʪʳʨʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ: 

¶ ʎʝʥʪʨʘʣʠʟʘʮʠʷ (ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʦʧʠʷ ɹɼ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ 

ʦʜʥʦʤ ʫʟʣʝ); 

¶ ʈʘʩʯʣʝʥʝʥʠʝ (ʝʜʠʥʩʪʚʝʥʥʘʷ ʢʦʧʠʷ ɹɼ, ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ 

ʬʨʘʛʤʝʥʪʳ ʢʦʪʦʨʦʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʟʣʘʤ); 

¶ ɼʫʙʣʠʨʦʚʘʥʠʝ (ʥʝʩʢʦʣʴʢʦ ʢʦʧʠʡ ɹɼ, ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʨʘʩʧʦ-

ʣʘʛʘʝʪʩʷ ʧʦʣʥʘʷ ʢʦʧʠʷ ʚʩʝʡ ʙʘʟʳ); 

¶ ʉʤʝʰʘʥʥʘʷ (ʥʝʩʢʦʣʴʢʦ ʢʦʧʠʡ ɹɼ, ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʨʘʩʧʦʣʘ-

ʛʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʡ ʬʨʘʛʤʝʥʪ ʙʘʟʳ). 

ʈʘʥʞʠʨʦʚʘʥʠʝ ʩʪʨʘʪʝʛʠʡ ʧʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʪʘ ʠʣʠ ʠʥʘʷ ʩʪʨʘʪʝʛʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦ-

ʜʷʱʝʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ 

ʢʘʞʜʦʡ ʠʟ ʥʠʭ. 

ʉʪʨʘʪʝʛʠʷ ʮʝʥʪʨʘʣʠʟʘʮʠʠ. ʅʘʟʚʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʨʝʜʝʣʴʥʳʡ ʩʣʫʯʘʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ. ʉʪʨʦʛʦ ʛʦʚʦʨʷ, ɹɼ, ʧʦ-

ʩʪʨʦʝʥʥʘʷ ʧʦ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ, ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ. ʊʝʤ ʥʝ ʤʝ-

ʥʝʝ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʩʪʨʘʪʝʛʠʶ ʮʝʥʪʨʘʣʠʟʘʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʚʳ-

ʥʝʩʝʥʳ ʚ ʢʣʘʩʩ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʨʝ-

ʜʦʪʦʯʝʥʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 

ʂ ʥʝʩʦʤʥʝʥʥʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ɹɼ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʝʝ ʧʨʦʩʪʦʪʫ, ʪʘʢ ʢʘʢ ʚʩʝ ʦʧʝʨʘʮʠʠ ʦʙʨʘʱʝʥʠʷ ʢ ʜʘʥʥʳʤ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʜʥʦʛʦ ʫʟʣʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʨʘʪʝʛʠʠ ʩʚʷʟʘʥʳ 

ʠʤʝʥʥʦ ʩ ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʜʘʥʥʳʭ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʦʙʲʝʤ 

ʙʘʟʳ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥ ʝʤʢʦʩʪʴʶ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʫʟʣʘ. ʂ ʪʦʤʫ ʞʝ ʟʘʧʨʦʩʳ ʥʘ ʦʧʝʨʘʮʠʠ ʥʘʜ ʜʘʥʥʳʤʠ ʜʦʣʞʥʳ 

ʥʘʧʨʘʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ʵʪʦʪ ʫʟʝʣ ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ. ʎʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ ʩʪʘʥʦʚʠʪʩʷ ʫʟʢʠʤ ʤʝʩʪʦʤ ʚʩʝʡ 

ʩʝʪʠ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: ɺʦ-ʧʝʨʚʳʭ, ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʝʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ; ʚʦ-ʚʪʦʨʳʭ, ɹɼ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ ʜʨʫʛʠʭ ʫʟʣʦʚ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ ʩʝʪʠ 
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ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʦʣʥʦʩʪʴʶ ʦʪʢʘʟʳʚʘʝʪ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʮʝʥ-

ʪʨʘʣʴʥʦʛʦ ʫʟʣʘ. 

ʃʶʙʘʷ ʠʟ ʪʨʝʭ ʜʨʫʛʠʭ ʩʪʨʘʪʝʛʠʡ ʧʦʤʦʛʘʝʪ ʧʨʝʦʜʦʣʝʪʴ ʫʢʘʟʘʥʥʳʝ 

ʥʝʜʦʩʪʘʪʢʠ ʮʝʥʦʡ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʪʨʘʪ. 

ʉʪʨʘʪʝʛʠʷ ʨʘʩʯʣʝʥʝʥʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʙʘʟʘ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʤʳʝ 

ʣʦʛʠʯʝʩʢʠʤʠ ʬʨʘʛʤʝʥʪʘʤʠ. ʂʘʞʜʳʡ ʪʘʢʦʡ ʬʨʘʛʤʝʥʪ ʨʘʟʤʝʱʘʝʪʩʷ ʚ 

ʦʪʜʝʣʴʥʦʤ ʫʟʣʝ. ʏʠʩʣʦ ʫʟʣʦʚ, ʭʨʘʥʷʱʠʭ ʜʘʥʥʳʝ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟ-

ʚʦʣʴʥʳʤ, ʚ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʨʘʚʥʳʤ ʦʙʱʝʤʫ ʯʠʩʣʫ ʫʟʣʦʚ ʩʝʪʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʯʣʝʥʝʥʠʷ ʜʘʥʥʳʭ ʧʝʨʝʜ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʩʣʝʜʫʶʱʠʝ. ʈʘʟʤʝʨ ʙʘʟʳ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤʦʤ ʟʘ-

ʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚʩʝʡ ʩʝʪʠ (ʝʝ ʯʘʩʪʠ). ʉʥʠʞʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴ-

ʥʦʩʪʴ ʢ ʫʟʢʠʤ ʤʝʩʪʘʤ ʚ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʥʘʛʨʫʟʢʘ ʥʘ 

ʥʝʝ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ. ʇʦʚʳʰʘʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥ-

ʥʳʭ. ɼʘʞʝ ʝʩʣʠ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʚʳʭʦ-

ʜʠʪ ʠʟ ʩʪʨʦʷ, ʪʦ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ 

ʬʨʘʛʤʝʥʪʳ ɹɼ ʚ ʦʪʜʝʣʴʥʳʭ ʫʟʣʘʭ ʠʣʠ ʫʟʣʘʭ, ʦʩʪʘʶʱʠʭʩʷ ʩʚʷʟʘʥʥʳʤʠ. 

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʬʫʥʢʮʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʭʦʪʷ ʠ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʦʙʲʝʤʝ. 

ɺʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ 

ʜʘʥʥʳʭ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʠʛʨʘʝʪ ʩʪʝʧʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ. 

ʇʦʜ ʣʦʢʘʣʠʟʘʮʠʝʡ ʩʩʳʣʦʢ ʧʦʥʠʤʘʶʪ ʭʘʨʘʢʪʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʘʥʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘʠʚʳʩʰʘʷ ʩʪʝʧʝʥʴ ʣʦʢʘʣʠʟʘ-

ʮʠʠ ʩʩʳʣʦʢ ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʘʥʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʦʜ-

ʥʦʤ ʫʟʣʝ, ʟʘʧʨʘʰʠʚʘʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʵʪʦʛʦ ʫʟʣʘ. 

ʅʘʧʨʦʪʠʚ, ʩʪʝʧʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ ʤʘʣʘ, ʝʩʣʠ ʧʦʜʦʙʥʦʝ ʨʘʩʯʣʝ-

ʥʝʥʠʝ ʙʘʟʳ ʥʝʚʦʟʤʦʞʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʟʘʧʨʦʩ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʥʝʥ ʩ ʧʦʤʦʱʴʶ ʣʦʢʘʣʴʥʦ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ (ʩʪʝ-

ʧʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ ʚʳʩʦʢʘ), ʪʦ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʜʨʫʛʠʭ ʫʟʣʘʭ 

ʠʣʠ ʚ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝ ʦʢʘʞʫʪ ʚʣʠʷʥʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪ. ɽʩʣʠ ʞʝ 

ʩʪʝʧʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʠʣʠ ʟʘʧʨʦʩʳ ʷʚʣʷʶʪʩʷ 

ʩʣʦʞʥʳʤʠ, ʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʦʛʫʪ ʧʦʪʨʝʙʦ-

ʚʘʪʴʩʷ ʜʘʥʥʳʝ ʦʪ ʜʨʫʛʠʭ ʫʟʣʦʚ. ʅʝʜʦʩʪʫʧʥʦʩʪʴ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʫʟʣʘ 

ʧʨʠʚʝʜʝʪ ʢ ʥʝʠʩʧʦʣʥʝʥʠʶ ʟʘʧʨʦʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘ-
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ʮʠʠ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʨʘʩʯʣʝʥʝʥʥʦʡ ʙʘʟʝ ʤʦʞʝʪ ʙʳʪʴ ʭʫʞʝ, ʯʝʤ ʚ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ, ʪʘʢ ʢʘʢ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 

ʦʜʠʥ ʫʟʝʣ ʩʝʪʠ ʙʫʜʝʪ ʥʝʜʦʩʪʫʧʝʥ, ʚʳʰʝ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝʜʦʩʪʫʧʥʦʩʪʠ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʫʟʣʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʘʪʝʛʠʷ ʨʘʩʯʣʝʥʝʥʠʷ ʦʙʝʩʧʝʯʠʪ ʤʝʥʴʰʫʶ ʧʦ 

ʚʨʝʤʝʥʠ ʜʦʩʪʫʧʥʦʩʪʴ ɹɼ, ʯʝʤ ʩʪʨʘʪʝʛʠʷ ʮʝʥʪʨʘʣʠʟʘʮʠʠ. 

ʉʪʝʧʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ ʚʣʠʷʝʪ ʠ ʥʘ ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʨʘʩʯʣʝʥʝʥʥʦʡ ɹɼ. ʊʘʢ, ʝʩʣʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʧʨʦʩʦʚ ʦʙʩʣʫʞʠ-

ʚʘʝʪʩʷ ʣʦʢʘʣʴʥʦ, ʫʤʝʥʴʰʘʶʪʩʷ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ ʠʩʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ ʪʨʝʙʫʝʪ ʜʦʩʪʫʧʘ ʢʦ ʤʥʦ-

ʛʠʤ ʫʟʣʘʤ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʘʥʘʣʦʛʠʯʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʙʘʟʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʤʝʥʴʰʝʥʠʝ ʚʨʝ-

ʤʝʥʠ ʨʝʘʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ, ʝʩʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʧʘʨʘʣʣʝʣʠʟʤ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. 

ʉʪʨʘʪʝʛʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʨʘʟʤʝʱʝʥʠʝ ʧʦʣʥʦʡ ʢʦʧʠʠ ɹɼ ʚ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ ʩʝʪʠ (ʚ ʧʨʝ-

ʜʝʣʴʥʦʤ ʩʣʫʯʘʝ ʚ ʢʘʞʜʦʤ ʫʟʣʝ). ʆʪʩʫʪʩʪʚʫʝʪ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘ-

ʢʫʶ ʯʘʩʪʴ ʙʘʟʳ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʟʝʣ. 

ʆʜʥʘʢʦ ʧʝʨʚʦʦʯʝʨʝʜʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʶʪ ʚʦʧʨʦʩʳ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʧʠʡ ʜʘʥʥʳʭ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʪʨʘʪʝʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ 

ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʜʘʥʥʳʭ, ʥʦ ʧʨʠ ʷʚʥʳʭ ʟʘʪʨʘʪʘʭ ʚʥʝʰʥʝʡ 

ʧʘʤʷʪʠ ʩʝʪʠ. ʆʙʲʝʤ ʙʘʟʳ ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʘʠʤʝʥʴʰʝʡ ʝʤʢʦ-

ʩʪʴʶ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʫʟʣʘʭ, ʭʨʘʥʷʱʠʭ ʜʘʥʥʳʝ. ʆʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʨʦʚʦʜʠʪʩʷ ʣʦʢʘʣʴʥʦ, ʥʦ ʩʦʛʣʘʩʦʚʘʥʠʝ ʤʥʦ-

ʞʝʩʪʚʘ ʢʦʧʠʡ ʪʨʝʙʫʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʉʧʦʩʦʙʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʚ ʢʦʥ-

ʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, ʘ ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʠʟʜʝʨʞʝʢ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʧʦʩʪʦʷʥʩʪʚʘ ʜʘʥʥʳʭ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʢʦʧʠʡ ʠ ʩʣʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 

ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʥʝ ʩʪʦʣʴ ʧʨʦʩʪʦ, ʢʘʢ 

ʩʪʨʘʪʝʛʠʷ ʨʘʩʯʣʝʥʝʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʘʞʜʳʡ ʫʟʝʣ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ 

ʘʩʠʥʭʨʦʥʥʦ, ʘ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʥʘ ʟʘʧʨʦʩʳ ʤʦʞʝʪ ʙʳʪʴ ʥʝʙʦʣʴʰʠʤ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʟʘʧʨʦʩʦʚ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʩʦʛʣʘʩʦʚʘʥʠʷ ʢʦ-
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ʧʠʡ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʦʠʩʢʦʚʳʭ ʧʨʦʮʝʜʫʨ. ʅʘʣʠʮʦ ʧʨʦʩʪʦ-

ʪʘ ʟʘʤʝʥʳ ʨʘʟʨʫʰʝʥʥʦʡ ʢʦʧʠʠ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪ-

ʢʠ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʫʟʣʘ. ʉʦʛʣʘʩʦʚʘʥʥʘʷ ʢʦʧʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʠʟ ʣʶʙʦʛʦ ʨʘʙʦʯʝʛʦ ʫʟʣʘ, ʧʦʩʣʝ ʯʝʛʦ ʦʙʨʘʱʝʥʠʝ ʢ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʥʦʤʫ ʫʟʣʫ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ. ʉʣʝʜʫʝʪ ʟʘʤʝ-

ʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʯʘʩʪʴ ʩʝʪʠ ʥʝʜʦʩʪʫʧʥʘ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ, ʥʝʦʙʭʦ-

ʜʠʤʳʤ ʩʪʘʥʦʚʠʪʩʷ ʥʘʣʦʞʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ 

ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

ʢʦʧʠʡ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʨʘʟʨʝʰʠʪʴ ʜʚʝ ʦʧʝʨʘʮʠʠ ʦʙ-

ʥʦʚʣʝʥʠʷ ʚ ʜʚʫʭ ʫʟʣʘʭ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʪʦ ʧʨʠ ʚʦʟʦʙʥʦʚ-

ʣʝʥʠʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ ʚʦʟʤʦʞʥʦ ʥʘʨʫʰʝʥʠʝ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʘ ʚ 

ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʦʙʲʝʤ ʜʘʥʥʳʭ ʥʝʚʝʣʠʢ, ʬʘʢʪʦʨ ʜʦʩʪʫʧʥʦʩʪʠ ʠ 

ʥʘʜʝʞʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʢ ʜʘʥʥʳʤ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ, ʘ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʥʝʚʳʩʦʢʘ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ. 

ʉʤʝʰʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ. ʕʪʘ ʩʪʨʘʪʝʛʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ 

ʦʙʲʝʜʠʥʷʝʪ ʧʦʜʭʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʨʘʩʯʣʝʥʝʥʠʠ ʠ ʜʫʙʣʠʨʦʚʘ-

ʥʠʠ, ʩ ʮʝʣʴʶ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚ ʧʦʩʣʝʜʥʠʭ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʤʝhʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʥʝ ʣʠʰʝʥʘ ʥʝʜʦʩʪʘʪʢʦʚ, ʧʨʠʩʫʱʠʭ ʩʚʦʠʤ ʧʨʦʪʦ-

ʪʠʧʘʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʰʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʝʣʝʥʠʝ ɹɼ 

ʥʘ ʣʦʛʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ (ʨʘʩʯʣʝʥʝʥʠʝ) ʠ ʥʘʣʠʯʠʝ ʚ ʩʝʪʠ ʧʨʦʠʟʚʦʣʴ-

ʥʦʛʦ ʯʠʩʣʘ ʠʭ ʬʠʟʠʯʝʩʢʠʭ ʢʦʧʠʡ, ʥʘʟʳʚʘʝʤʳʭ ʭʨʘʥʠʤʳʤʠ ʬʨʘʛʤʝʥ-

ʪʘʤʠ (ʜʫʙʣʠʨʦʚʘʥʠʝ). ʆʙʱʥʦʩʪʴ ʩʪʨʘʪʝʛʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʘʷ 

ʯʘʩʪʴ ʙʘʟʳ ʤʦʞʝʪ ʙʳʪʴ ʜʫʙʣʠʨʦʚʘʥʘ ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟ, ʧʨʠ 

ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʞʝʣʘʝʤʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʜʘʥ-

ʥʳʭ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʤʝʰʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʥʝʩʦʤʥʝʥʥʦ, 

ʷʚʣʷʝʪʩʷ ʛʠʙʢʦʩʪʴ. ʕʪʦ ʚʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʢʦʤʧʨʦ-

ʤʠʩʩʘ ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʮʝʣʦʤ ʠ ʚ ʢʘʞʜʦʤ ʫʟ-

ʣʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʦʙʝʩʧʝʯʠʚʘʝʤʳʤ ʫʨʦʚʥʝʤ ʥʘʜʝʞʥʦʩʪʠ ʠ ʦʧʝʨʘ-

ʪʠʚʥʦʩʪʠ, ʩ ʜʨʫʛʦʡ. ʅʘʧʨʠʤʝʨ, ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʚ 
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ʦʜʥʦʤ ʫʟʣʝ, ʘ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʫʙʣʠʨʦʚʘʥʳ. ʇʨʠ ʜʫʙ-

ʣʠʨʦʚʘʥʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʬʨʘʛʤʝʥʪʘ ʫʩʣʦʞʥʷʶʪʩʷ ʧʨʦʮʝʜʫʨʳ ʦʙʥʦʚʣʝ-

ʥʠʷ ʭʨʘʥʠʤʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥ-

ʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʣʦʢʘʣʴʥʦ ʜʦʩʪʫʧʥʳʤ, ʪʦ ʝʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʩʪʝʧʝʥʴ ʣʦ-

ʢʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ. ʇʦʩʣʝʜʥʝʝ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟ-

ʜʝʨʞʝʢ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʧʝʨʝʩʳʣʦʢ. ʉʪʨʘʪʝʛʠʷ ʜʦʧʫʩʢʘʝʪ 

ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʧʘʨʘʣʣʝʣʴʥʦʡ  ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʚʝʜʝʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʥʘ ʟʘʧʨʦʩʳ. ʇʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʭʦʜʘ ʫʟʢʠʭ ʤʝʩʪ ʚ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʩʤʝʰʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ. ʅʝʪʨʫʜʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʙʝʟ ʥʘʣʠʯʠʷ ʪʘʢʦʡ ʩʧʨʘʚʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝʚʦʟʤʦʞʥʘ 

ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʠ ʨʘʩʯʣʝʥʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʩʝʛʜʘ 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤ ʬʨʘʛ-

ʤʝʥʪʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʫʟʣʦʤ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʘ ʝʛʦ ʬʠʟʠ-

ʯʝʩʢʘʷ ʢʦʧʠʷ, ʩ ʜʨʫʛʦʡ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʤʝʰʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦ-

ʟʥʘʯʥʦʩʪʴʶ ʧʦʜʦʙʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʦʙʲʝʤ ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʠ ʪʨʝʙʫʝʪ ʚʚʝʜʝʥʠʷ ʧʨʦʮʝʜʫʨ ʦʧʪʠʤʠʟʘʮʠʠ 

ʜʦʩʪʫʧʘ ʢ ʭʨʘʥʠʤʳʤ ʬʨʘʛʤʝʥʪʘʤ. ʉʣʦʞʥʦʩʪʠ ʚʦʟʥʠʢʘʶʪ ʪʘʢʞʝ ʧʨʠ 

ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʠʩʣʘ ʭʨʘʥʠʤʳʭ ʬʨʘʛʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʢʘʞʜʳʤ ʣʦʛʠʯʝʩʢʠʤ ʬʨʘʛʤʝʥʪʦʤ. ʆʙʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦ-

ʩʦʚ ʷʚʣʷʶʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʪʨʘʪʝʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʨʝʘʣʠ-

ʟʘʮʠʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʠ ʦʜʥʘ ʠʟ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʩʪʨʘʪʝʛʠʡ ʥʝ ʧʨʠʟʥʘʝʪʩʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ. ʅʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ʚʳʩʦʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʥʘʜʝʞʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʦʪʜʝʣʴʥʳʤ ʯʘ-

ʩʪʷʤ ʙʦʣʴʰʦʡ ʧʦ ʦʙʲʝʤʫ ɹɼ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʫʟʝʣ ʤʦʞʝʪ ʦʙʨʘʱʘʪʴ-

ʩʷ ʢ ʥʝʢʦʪʦʨʳʤ ʯʘʩʪʷʤ ʙʘʟʳ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ, ʘ ʢ ʦʩʪʘʣʴʥʳʤ ï ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʨʝʞʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʨʘʪʝʛʠʷ ʨʘʩʯʣʝʥʝʥʠʷ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʘ ʩʪʨʘʪʝʛʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝʧʨʠʝʤʣʝʤʦʡ ʠʟ-ʟʘ ʪʨʝʙʦʚʘʥʠʡ ʥʘ ʦʙʲʝʤ ʧʘʤʷʪʠ ʚ ʫʟʣʘʭ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʪʨʘʪʝʛʠʡ, ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʘʥʥʳʭ ʚ ʩʝ-
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ʪʠ, ʧʦʜʣʝʞʘʪ ʨʘʟʨʝʰʝʥʠʶ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʈɹɼ, ʢʦʪʦʨʘʷ 

ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ɹɼ. 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʣʦʛʠʯʝʩʢʠ ʮʝʣʦʩʪ-

ʥʘʷ ɹɼ ʤʦʞʝʪ ʙʳʪʴ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʘ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʧʦ ʩʝʪʠ 

ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʀʉ. ʌʨʘʛʤʝʥ-

ʪʘʮʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ ʙʝʟ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

ʇʦʵʪʦʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʈɹɼ ʜʦʣʞʥʘ 

ʫʯʠʪʳʚʘʪʴ ʵʪʦʪ ʬʘʢʪ. 

ʇʨʠʚʝʜʝʤ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʵʪʘʧʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʈɹɼ. 

¶ ʕʪʘʧ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɽʛʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʠʟʫʯʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʠʥʬʦʨʤʘʮʠʠ. 

¶ ʕʪʘʧ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘʧʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ) ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

¶ ʕʪʘʧ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʘʣʠ-

ʟʘʮʠʠ). ɺʦʚʨʝʤʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʈɹɼ ʠ ʥʘʣʦʞʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʚʳʙʨʘʥʥʦʡ ʉʋʈɹɼ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʚʳʩʪʫʧʘʝʪ ʛʣʦʙʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ɹɼ. 

¶ ʕʪʘʧ ʨʘʩʯʣʝʥʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʵʪʘʧ 

ʩʚʷʟʘʥ ʩ ʜʝʣʝʥʠʝʤ ʛʣʦʙʘʣʴʥʦʡ ɹɼ ʥʘ ʣʦʛʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ. ʇʨʠ ʨʝ-

ʰʝʥʠʠ ʟʘʜʘʯʠ ʨʘʩʯʣʝʥʝʥʠʷ ʫʯʠʪʳʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʨʘʙʦʪʢʝ ʜʘʥ-

ʥʳʭ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʨʘʥʥʦʡ ʉʋʈɹɼ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚ ʫʟʣʘʭ ʩʝʪʠ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʷʚʣʷʶʪ-

ʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʨʘʟʤʝʨ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ. 

¶ ʕʪʘʧ ʨʘʟʤʝʱʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʰʘʝʪʩʷ ʟʘ-

ʜʘʯʘ ʚʳʙʦʨʘ ʫʟʣʦʚ ʩʝʪʠ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʚ ʥʠʭ ʭʨʘʥʠʤʳʭ ʬʨʘʛʤʝʥʪʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʦʛʠʯʝʩʢʠʤ ʬʨʘʛʤʝʥʪʘʤ ɹɼ. ʆʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʥʘʢʣʘʜʳʚʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʠ ʨʘʟʛʨʘʥʠʯʝ-

ʥʠʶ ʜʦʩʪʫʧʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʝʝ ʪʦʧʦʣʦʛʠʷ, ʧʨʦ-

ʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʦʚ), ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʧʘʨʘʪʫʨʳ ʠ 
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ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʟʣʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. ʈʝʰʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʯʝʥʴ ʫʟʣʦʚ, ʩ ʢʘʞʜʳʤ ʠʟ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥ ʩʧʠ-

ʩʦʢ ʬʨʘʛʤʝʥʪʦʚ ɹɼ. 

¶ ʕʪʘʧ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʦʢʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. ʗʚʣʷʝʪʩʷ ʟʘ-

ʢʣʶʯʠʪʝʣʴʥʳʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʅʘ ʥʝʤ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʣʦʢʘʣʴʥʳʭ ɹɼ, ʦʙ-

ʨʘʟʦʚʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʧʨʦʮʝʜʫʨ ʧʨʝʜʰʝʩʪʚʫʶ-

ʱʠʭ ʰʘʛʦʚ. 

ɻʣʘʚʥʦʝ ʨʘʟʣʠʯʠʝ ʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʈɹɼ ʠ ʣʦʢʘʣʴʥʳʭ 

ɹɼ ʩʦʩʪʦʠʪ ʚ ʥʘʣʠʯʠʠ ʵʪʘʧʦʚ ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠʷ ɹɼ, ʢʦʪʦʨʳʝ 

ʧʦʵʪʦʤʫ ʟʘʩʣʫʞʠʚʘʶʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʇʨʠ ʨʘʩʯʣʝʥʝʥʠʠ ʠʩʭʦʜʥʘʷ ʛʣʦʙʘʣʴʥʘʷ ʙʘʟʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʤʥʦ-

ʞʝʩʪʚʦ ʣʦʛʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʪʘʢʞʝ ʨʘʟʜʝʣʘʤʠ. ɽʩʪʝ-

ʩʪʚʝʥʥʦ, ʯʪʦ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʪʨʝʙʦʚʘʥʠʝ ʦ ʩʦʭʨʘʥʝʥʠʠ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʪʦ ʝʩʪʴ ʨʘʟʜʝʣʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʚʩʝ ʩʚʝʜʝʥʠʷ, ʠʤʝʶʱʠʝʩʷ ʚ 

ʠʩʭʦʜʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʙʘʟʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʘʟʜʝʣʦʚ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʠʭ ʜʦʧʫʩʪʠʤʦʤʫ ʨʘʟʤʝʨʫ, 

ʚʨʝʤʝʥʠ ʨʝʘʢʮʠʠ ʥʘ ʟʘʧʨʦʩ ʠ ʥʘʜʝʞʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦ-

ʛʦ ʚ ʨʘʟʜʝʣ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʲʝʜʠʥʷʪʴ ʪʘʢʠʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʩʦʚʤʝʩʪʥʳʝ ʟʘʧʠʩʠ, ʯʪʦʙʳ ʦʥ ʫʣʫʯʰʘʣ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʨʝʤʝʥʠ ʦʪʚʝ-

ʪʘ ʥʘ ʟʘʧʨʦʩ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʪʨʝʙʫʝʤʦʛʦ 

ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʥʴʰʫʶ ʢʨʘʪʥʦʩʪʴ 

ʜʫʙʣʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʩʪʝʧʝʥʴ ʣʦʢʘʣʠʟʘʮʠʠ ʩʩʳʣʦʢ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳ-

ʩʦʢʦʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʯʠʩʣʝ ʢʦʧʠʡ ʭʨʘʥʠʤʳʭ ʬʨʘʛʤʝʥʪʦʚ. ɼʦʧʫ-

ʩʪʠʤʳʡ ʨʘʟʤʝʨ ʢʘʞʜʦʛʦ ʨʘʟʜʝʣʘ ʢʘʢ ʥʝʜʝʣʠʤʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʦʙʲʝʤʦʤ ʧʘʤʷʪʠ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʩʝʪʠ. ʀ 

ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʣʘʩʩ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩʯʣʝʥʝʥʠʡ 

ʥʘʢʣʘʜʳʚʘʝʪ ʝʤʢʦʩʪʴ ʚʥʝʰʥʠʭ ʟʘʧʦʤʠʥʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʫʟʣʘʭ ʩʝʪʠ. 

ɿʘʜʘʯʘ ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʨʝʰʘʝʪʩʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦ ʜʣʷ ʜʚʫʭ ʩʪʨʘʪʝʛʠʡ: ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʠ ʜʫʙʣʠʨʦ-

ʚʘʥʠʷ. ɺʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʦʮʝʜʫʨʳ ʨʘʩʯʣʝʥʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ɽʩʣʠ ʧʨʠʥʷʪʘ ʧʝʨʚʘʷ ʩʪʨʘʪʝʛʠʷ, 

ʪʦ ʧʝʨʝʜ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʩʪʦʠʪ ʦʜʠʥ ʚʦʧʨʦʩ: ʚ ʢʘʢʦʤ ʫʟʣʝ ʩʣʝʜʫʝʪ ʨʘʟ-

ʤʝʩʪʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ? ʈʝʘʣʠʟʘʮʠʷ ʚʪʦʨʦʡ ʩʪʨʘʪʝʛʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ 



 

67 

ʩʝʪʠ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ: ʨʘʟʤʝʱʘʪʴ ʠʣʠ ʥʝ ʨʘʟʤʝʱʘʪʴ ʧʦʣʥʫʶ 

ʢʦʧʠʶ ʙʘʟʳ? ʆʪʚʝʪʳ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʟʘʯʘʩʪʫʶ ʧʨʝʜʦʧʨʝʜʝ-

ʣʝʥʳ ʠ ʟʘʚʠʩʷʪ ʦʪ ʩʪʨʫʢʪʫʨʳ ʩʝʪʠ, ʦʙʲʝʤʘ ʧʘʤʷʪʠ ʚ ʝʝ ʫʟʣʘʭ, ʧʝʨʝʯʥʷ 

ʘʣʴʪʝʨʥʘʪʠʚ ʠ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʩʣʦʞʥʝʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʨʘʟʤʝʱʝʥʠʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʘʪʝʛʠʠ ʨʘʩʯʣʝʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʩʣʦʞʥʦʡ ʧʨʠ ʩʤʝ-

ʰʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ. ɺ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʨʘʩʯʣʝʥʝʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʦ: ʚʦ-ʧʝʨʚʳʭ, ʨʘʩʯʣʝʥʠʪʴ ʙʘʟʫ ʥʘ ʣʦʛʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ ʠ, ʚʦ-

ʚʪʦʨʳʭ, ʨʘʟʤʝʩʪʠʪʴ ʢʘʞʜʳʡ ʬʨʘʛʤʝʥʪ ʚ ʢʦʥʢʨʝʪʥʦʤ ʫʟʣʝ ʩ ʫʯʝʪʦʤ 

ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʨʘʟʤʝʱʝʥʠʝ. ɿʘʜʘʯʘ ʷʚʣʷʝʪʩʷ ʠʪʝʨʘʪʠʚʥʦʡ, ʠ ʚʦʟʤʦʞ-

ʥʦ, ʯʪʦ ʨʘʩʯʣʝʥʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʥʝʦʜʥʦʢʨʘʪ-

ʥʦ. ɽʩʣʠ ʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʤʝʰʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ, ʨʝʰʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʩʣʦʞʥʳʤ: ʢʘʞʜʳʡ ʣʦʛʠʯʝʩʢʠʡ ʬʨʘʛʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʤʝʱʝʥ 

ʚ ʣʶʙʦʤ ʯʠʩʣʝ ʫʟʣʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʩʪʘʥʦʚʦʢ ʬʨʘʛʤʝʥʪʦʚ ʨʘʩʪʝʪ 

ʦʯʝʥʴ ʙʳʩʪʨʦ, ʠ ʵʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʪʦʛʦ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘ-

ʶʪʩʷ ʥʘʭʦʞʜʝʥʠʝʤ ʥʝ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʘ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ. 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʧʦ ʫʟʣʘʤ 

ʩʝʪʠ ʤʝʪʦʜʘʤʠ ʣʠʥʝʡʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠ ʜʦʚʦʣʴʥʦ 

ʞʝʩʪʢʠʭ ʜʦʧʫʱʝʥʠʷʭ ʦ ʭʘʨʘʢʪʝʨʝ ʧʦʪʦʢʘ ʟʘʧʨʦʩʦʚ ʢ ʙʘʟʝ, ʧʨʝʜʦʧʨʝʜʝ-

ʣʝʥʥʦʤ ʯʠʩʣʝ ʠ ʥʝʠʟʤʝʥʥʦʩʪʠ ʵʪʠʭ ʟʘʧʨʦʩʦʚ, ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʦʤ ʯʠʩʣʝ 

ʭʨʘʥʠʤʳʭ ʬʨʘʛʤʝʥʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʦ-

ʛʨʝʩʩʠʨʫʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʫʟʣʦʚ ʩʝʪʠ, ʠ ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʠʝ ʨʝ-

ʰʝʥʠʷ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʜʣʷ ʟʘʜʘʯ ʤʘʣʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʈʝʰʝʥʠʝ ʪʘʢʞʝ 

ʫʩʣʦʞʥʷʝʪʩʷ ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʤʝʥʝʝ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʭʘʨʘʢʪʝ-

ʨʫ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ 

ʦʩʥʦʚʝ ʤʝʪʦʜ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɽʩʣʠ ʞʝ ʪʠʧʦʚʳʝ 

ʟʘʧʨʦʩʳ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳ, ʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʟʘʧʨʦʩʦʚ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʞʘʪ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʤʝʱʝʥʠʷ. 

ɺ ʮʝʣʦʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʦʪʣʠ-

ʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʟʘ-

ʪʨʘʪʘʤʠ. ɿʘʜʘʯʘ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʤʠ ʈɹɼ ʠ ʤʝʪʦʜʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʩʝʪʠ ʪʨʝʙʫʝʪ ʚʩʝ-

ʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ, ʪʘʢ ʢʘʢ ʧʨʠʥʷʪʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʦʢʘʟʳʚʘʶʪ 
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ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ɹɼ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʦʢʘʣʴʥʳʭ ʙʘʟ, 

ʜʦʣʞʥʳ ʧʦʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʘʟ ʦʪ 

ʜʘʥʥʳʭ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚ ʩʣʫʯʘʝ ʈɹɼ 

ʨʘʩʠhʨʷʝʪʩʷ ʜʦ ʧʷʪʠ ʫʨʦʚʥʝʡ (ʨʠʩ. 1.7). 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʉʣʫʞʠʪ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʯʘʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʜʦʩʪʫʧʥʦʡ ʦʜʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʴʟʦ-

ʚʘʪʝʣʶ ʠʣʠ ʛʨʫʧʧʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʢ ʦʜʠʥ. ʕʪʘ 

ʯʘʩʪʴ ʤʥʦʛʦʫʨʦʚʥʝʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, ʚʥʝʰʥʝʡ 

ʤʦʜʝʣʴʶ ʚ ʢʦʥʮʝʧʮʠʠ ANSI. ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʤʝʪʴ ʦʪ-

ʣʠʯʥʦʝ ʦʪ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʛʦ 

ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ. 

ɻʣʦʙʘʣʴʥʳʡ ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʕʪʦʪ 

ʫʨʦʚʝʥʴ ʧʦʜʦʙʝʥ ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʮʝʧʮʠʠ 

ANSI. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʩʝʡ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʈɹɼ. ʇʨʠ ʦʧʠʩʘʥʠʠ ʈɹɼ ʵʪʦʤʫ ʫʨʦʚʥʶ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʣʦ-

ʙʘʣʴʥʘʷ ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʭʝʤʘ. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʨʝʪʴʝʛʦ ʠ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʝʡ ʦʙʲʷʩʥʷʝʪʩʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʡ ʧʨʠʨʦʜʦʡ ʈɹɼ. 

ʌʨʘʛʤʝʥʪʥʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʫʷ ʵʪʦʪ 

ʫʨʦʚʝʥʴ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʈɹɼ ʦʧʨʝʜʝʣʷʝʪ ʥʝʩʚʷʟʘʥʥʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʪʦ ʝʩʪʴ ʣʦʛʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ, ʠ ʦʧʠʩʳʚʘʝʪ ʠʭ ʩʨʝʜ-

ʩʪʚʘʤʠ ʉʋɹɼ ʚ ʚʠʜʝ ʣʦʢʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʭʝʤ. 

ʋʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ. ʅʘ ʜʘʥʥʦʤ 

ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʢʘʞ-

ʜʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʬʨʘʛʤʝʥʪʘ. ʋʨʦʚʝʥʴ ʜʦʧʫʩʢʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ-

ʩʢʦʣʴʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʦʛʠʯʝʩʢʦʤʫ 

ʬʨʘʛʤʝʥʪʫ. ʕʪʦʤʫ ʫʨʦʚʥʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʭʝʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥ-

ʥʳʭ. 

ʋʨʦʚʝʥʴ ʣʦʢʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʠ-

ʩʘʥʠʶ ʪʦʡ ʯʘʩʪʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʢʦʥʢʨʝʪʥʦʤ ʫʟʣʝ. 
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ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʵʪʘ ʣʦʢʘʣʴʥʘʷ ʙʘʟʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʢʘʢ ʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʣʦʢʘʣʴ-

ʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʠ 

ʵʪʦʤ ʬʠʟʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʷʚʣʷʝʪʩʷ ʩʢʨʳʪʦʡ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʈɹɼ. 

ʃʦʢʘʣʴʥʘʷ ɹɼ ʢʘʢ ʙʘʟʘ ʚ ʧʦʣʥʦʤ ʧʦʥʠʤʘʥʠʠ ʵʪʦʛʦ ʩʣʦʚʘ ʠʤʝʝʪ ʥʝ-

ʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʦ ʚ ʜʘʥʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʵʪʠ ʫʨʦʚ-

ʥʠ ʥʝ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʷ. 

 
ʈʠʩ.1.7. ʋʨʦʚʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʈɹɼ 

 

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʣʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦ-

ʛʨʘʤʤ ʢ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ 

ʧʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʧʨʦʩʦʚ ʢ ʉʋʈɹɼ. 

ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʢʘʞʜʳʡ ʟʘʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ ʩ 

ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʜʘʥʥʳʭ, ʜʦʣʞʝʥ ʦʩʪʘʚʣʷʪʴ ʈɹɼ ʚ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʤ 

ʩʦʩʪʦʷʥʠʠ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʦ ʦʢʦʥʯʘʥʠʠ ʠʩʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʉʋʈɹɼ ʟʘʚʝʨʰʠʣʘ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʧʦʜʟʘʧʨʦ-

ʩʦʚ, ʠʟʤʝʥʷʶʱʠʭ ʜʘʥʥʳʝ. ʇʨʠ ʧʦʜʦʙʥʦʤ ʧʦʜʭʦʜʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʝʨʝʭʦʜʥʳʤ ʩʦ-

ʩʪʦʷʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ-

ʨʘʟʥʦʤʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ ʦʙʥʦʚʣʝʥʠʷ 

ʜʘʥʥʳʭ. ʆʧʝʨʘʪʠʚʥʘʷ ʘʢʪʫʘʣʠʟʘʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 
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ʚʨʝʤʝʥʠ, ʘ ʧʝʨʠʦʜʠʯʝʩʢʘʷ ï ʚ ʥʝʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʧʦ-

ʩʣʝ ʥʘʢʦʧʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʜʘʥʥʳʭ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʧʨʠ ʦʙʥʦʚʣʝʥʠʠ ʙʣʦʢʠʨʫʝʪʩʷ. ʈʝʘʣʠʟʘ-

ʮʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʘʢʪʫʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʡ, 

ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ, ʷʚʣʷʶʱʠʭʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʤʦʜʝʣʷʤʠ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʧʦʜʚʝʨʞʝʥʦ ʯʘʩʪʳʤ ʠʟʤʝʥʝʥʠ-

ʷʤ. 

ʇʨʠ ʦʧʝʨʘʪʠʚʥʦʡ ʘʢʪʫʘʣʠʟʘʮʠʠ ʜʝʡʩʪʚʠʷ ʥʘʜ ʜʘʥʥʳʤʠ, ʧʨʦʚʦ-

ʜʠʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʘʧʨʦʩʘʤʠ, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʉʋʈɹɼ ʧʘʨʘʣʣʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʠʪʫʘʮʠʡ, ʢʦʛʜʘ 

ʦʧʝʨʘʮʠʷ ʥʘʜ ʜʘʥʥʳʤʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʟʘʚʝʨʰʝʥʘ. ʕʪʦ ʪʫʧʠʢʦʚʳʝ ʩʠ-

ʪʫʘʮʠʠ ʠ ʮʠʢʣʠʯʝʩʢʠʝ ʨʝʩʪʘʨʪʳ. ʊʫʧʠʢʦʚʳʝ ʩʠʪʫʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ-

ʩʷ ʪʝʤ, ʯʪʦ ʦʧʝʨʘʮʠʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʨʦʩʘʭ (ʪʨʘʥʟʘʢʮʠʷʭ) ʚʳʥʫʞʜʝ-

ʥʳ ʞʜʘʪʴ ʟʘʚʝʨʰʝʥʠʷ ʜʨʫʛ ʜʨʫʛʘ. ʗʚʣʝʥʠʝ ʮʠʢʣʠʯʝʩʢʦʛʦ ʨʝʩʪʘʨʪʘ ʩʚʷ-

ʟʘʥʦ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʦʧʘʜʘʥʠʝʤ ʪʨʘʥʟʘʢʮʠʠ ʚ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦ-

ʛʜʘ ʝʝ ʚʳʧʦʣʥʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, ʧʦʩʣʝ ʯʝʛʦ ʦʥʘ ʦʪʤʝʥʷ-

ʝʪʩʷ, ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʚʪʦʨʥʳʡ ʟʘʧʫʩʢ. ʄʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʘʥʟʘʢʮʠʡ ʜʦʣʞʝʥ ʣʠʙʦ ʠʩʢʣʶʯʘʪʴ ʧʦ-

ʜʦʙʥʳʝ ʩʠʪʫʘʮʠʠ, ʣʠʙʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʨʘʟʨʝʰʝʥʠʝ. ʂ ʦʩʥʦʚʥʳʤ ʤʝ-

ʪʦʜʘʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʢʦʨʨʝʢʪʥʦ ʟʘʚʝʨʰʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʡ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʦʩʪʘʚʣʷʪʴ ʝʝ ʚ ʥʝʧʨʦʪʠ-

ʚʦʨʝʯʠʚʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʪʥʦʩʷʪ ʤʝʪʦʜʳ: ʙʣʦʢʠʨʦʚʦʢ ʜʘʥʥʳʭ, ʩʦʛʣʘʩʠʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʬʣʠʢʪʘ ʪʨʘʥʟʘʢʮʠʡ. 

ʄʝʪʦʜ ʙʣʦʢʠʨʦʚʦʢ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʝ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʚʳʙʨʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʡ ʙʣʦʢʠʨʦʚʢʝ ʚ ʩʝʪʠ ʚʳʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʨʝʩʫʨ-

ʩʦʚ, ʢʦʪʦʨʦʤʫ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʧʦ ʙʣʦʢʠʨʦʚ-

ʢʝ ʠʟʤʝʥʷʝʤʳʭ ʜʘʥʥʳʭ. ʉ ʧʦʣʫʯʝʥʠʝʤ ʧʨʘʚʘ ʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʤ 

ʪʨʘʥʟʘʢʮʠʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʚ ʣʶʙʦʤ ʫʟ-

ʣʝ, ʭʨʘʥʷʱʝʤ ʢʦʧʠʶ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʪʦʣʴʢʦ 

ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ, ʜʦʣʞʥʳ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠʥʷʪʦʡ ʜʠʩʮʠʧʣʠʥʳ ʜʦ-
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ʩʪʫʧʘ ʢ ʜʘʥʥʳʤ. ʈʝʘʣʠʟʘʮʠʷ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʙʣʦʢʠʨʦʚʢʠ ʫʩʪʨʘ-

ʥʷʝʪ ʛʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʧʨʝʜʳʜʫʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ï ʥʠʟʢʫʶ ʩʪʝ-

ʧʝʥʴ ʧʘʨʘʣʣʝʣʠʟʤʘ ʠ ʤʘʣʫʶ ʞʠʚʫʯʝʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹɼ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʥʝ ʠʩʢʣʶʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʪʫʧʠʢʦʚ. 

ʄʝʪʦʜ ʩʦʛʣʘʩʠʷ ʙʦʣʴʰʠʥʩʪʚʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʟʚʘʥʥʦʛʦ 

ʤʝʪʦʜʘ ʫʟʣʘʤ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʧʨʘʚʦ ʨʝʰʘʪʴ ʚʦʧʨʦʩ ʦʙ ʠʟʤʝʥʝʥʠʠ ʜʘʥ-

ʥʳʭ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʟʘʧʨʦʩʫ çʛʦʣʦʩʦʚʘʥʠʝʤè. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʘʟʨʝ-

ʰʠʪʴ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʜʘʥ-

ʥʳʤ, ʠ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʪʫʧʠʢʦʚʳʝ ʩʠʪʫʘʮʠʠ. ʉʪʝʧʝʥʴ ʧʘʨʘʣ-

ʣʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ ʪʘ ʞʝ, ʯʪʦ ʠ ʧʨʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥ-

ʥʦʡ ʙʣʦʢʠʨʦʚʢʝ ʜʘʥʥʳʭ. 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʩʦʛʣʘʩʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʉ ʢʘʞʜʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʘʟʳ ʜʘʥʥʳʭ ʩʚʷʟʳʚʘʝʪʩʷ ʚʨʝʤʝʥʥʘʷ ʤʝʪʢʘ, 

ʬʠʢʩʠʨʫʶʱʘʷ ʤʦʤʝʥʪ ʝʛʦ ʧʦʩʣʝʜʥʝʛʦ ʠʟʤʝʥʝʥʠʷ. ʆʧʝʨʘʪʦʨʳ ʠʟʤʝʥʝ-

ʥʠʷ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʶʪʩʷ ʢ ʠʩʧʦʣʥʝʥʠʶ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʪʨʘʥʟʘʢʮʠʷʤ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʯʘʣʦʩʴ ʧʦʟʜʥʝʝ 

ʚʨʝʤʝʥʠ, ʫʢʘʟʘʥʥʦʛʦ ʚ ʤʝʪʢʝ. ɺ ʦʧʝʨʘʪʦʨʘʭ ʠʟʤʝʥʝʥʠʷ ʫʢʘʟʳʚʘʶʪʩʷ: 

ʫʥʠʢʘʣʴʥʳʡ ʢʦʜ ʪʨʘʥʟʘʢʮʠʠ, ʝʝ ʚʨʝʤʝʥʥʘʷ ʤʝʪʢʘ, ʩʧʠʩʦʢ ʠʟʤʝʥʷʝʤʳʭ 

ʨʝʩʫʨʩʦʚ, ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ, ʩʧʠʩʦʢ ʙʘʟʦʚʳʭ ʨʝʩʫʨʩʦʚ (ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʷ), ʟʥʘʯʝʥʠʷ ʠʭ ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʢ 

ʠ ʪ.ʜ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʦʧʝʨʘʪʦʨʘ ʫʟʝʣ ʦʙʷʟʘʥ ʚʳʧʦʣʥʠʪʴ ʦʜʥʦ ʠʟ ʩʣʝ-

ʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ: 

¶ ʇʨʦʛʦʣʦʩʦʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦ (ʦʪʢʣʦʥʠʪʴ ʦʧʝʨʘʪʦʨ) ʚ ʩʣʫ-

ʯʘʝ, ʝʩʣʠ ʥʘʨʫʰʝʥʦ ʫʩʣʦʚʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʢ, ʫʢʘʟʘʥ-

ʥʦʝ ʨʘʥʝʝ, ʠ ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ ʙʘʟʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʦʙʱʝʥʥʳʝ ʚ ʦʧʝ-

ʨʘʪʦʨʝ, ʦʪʥʦʩʷʪʩʷ ʢ ʙʦʣʝʝ ʨʘʥʥʠʤ ʤʦʤʝʥʪʘʤ, ʯʝʤ ʬʘʢʪʠʯʝʩʢʠ ʟʘʬʠʢ-

ʩʠʨʦʚʘʥʥʳʝ ʚ ʫʟʣʝ; 

¶ ʇʨʦʛʦʣʦʩʦʚʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦ (ʧʨʠʥʷʪʴ ʦʧʝʨʘʪʦʨ) ʧʨʠ 

ʫʩʣʦʚʠʠ, ʯʪʦ ʚʩʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʢ ʷʚʣʷʶʪʩʷ ʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʳʤʠ ʠ ʜʘʥʥʳʡ ʦʧʝʨʘʪʦʨ ʥʝ ʚʩʪʫʧʘʝʪ ʚ ʢʦʥʬʣʠʢʪ ʩ ʜʨʫʛʠʤ ʘʢ-

ʪʠʚʥʳʤ ʦʧʝʨʘʪʦʨʦʤ. (ʂʦʥʬʣʠʢʪ ʚʦʟʤʦʞʝʥ, ʝʩʣʠ ʘʢʪʠʚʥʳʡ ʦʧʝʨʘʪʦʨ, 

ʪʦ ʝʩʪʴ ʥʝ ʧʨʠʥʷʪʳʡ ʠ ʥʝ ʦʪʢʣʦʥʝʥʥʳʡ, ʧʳʪʘʝʪʩʷ ʠʟʤʝʥʠʪʴ ʙʘʟʦʚʳʡ 

ʨʝʩʫʨʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʧʝʨʘʪʦʨʘ ʠʣʠ ʤʦʜʠʬʠʮʠʨʫʝʤʳʡ ʨʘʩʩʤʘʪ-
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ʨʠʚʘʝʤʳʤ ʦʧʝʨʘʪʦʨʦʤ ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʜʣʷ ʣʶʙʦʛʦ ʘʢʪʠʚʥʦʛʦ 

ʦʧʝʨʘʪʦʨʘ); 

¶ ɺʦʟʜʝʨʞʘʪʴʩʷ ʦʪ ʛʦʣʦʩʦʚʘʥʠʷ, ʢʦʛʜʘ ʩʦʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥ-

ʥʳʭ ʤʝʪʦʢ ʷʚʣʷʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ, ʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʢʦʥʬʣʠʢʪ ʩ 

ʜʨʫʛʠʤʠ ʘʢʪʠʚʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ. 

ʄʝʪʦʜ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢʦʥʬʣʠʢʪʘ ʪʨʘʥʟʘʢʮʠʡ. ʕʪʦʪ 

ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʘ ʠ 

ʝʛʦ ʭʘʨʘʢʪʝʨʘ. ʂʘʞʜʦʤʫ ʚʠʜʫ ʢʦʥʬʣʠʢʪʘ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ, ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʟʨʝʰʘʶʱʠʡ ʚʦʟʥʠʢʰʫʶ ʩʠʪʫʘʮʠʶ. ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʧʨʦʪʦʢʦʣʘ 

ʥʘʭʦʜʠʪʩʷ ʪʝʭʥʠʢʘ ʚʨʝʤʝʥʥʳʭ ʤʝʪʦʢ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʠʪʫʘʮʠʠ, ʧʨʦʚʦʜʠʤʳʡ ʮʝʥʪʨʘʣʴʥʳʤ 

ʫʟʣʦʤ, ʠʩʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʪʫʧʠʢʦʚʳʭ ʩʠʪʫʘʮʠʡ. 

ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʘʣʠʟʘʮʠʠ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. ɺʳʨʘʙʦʪʢʘ ʦʙʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʷʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʩʚʝʜʝʥʠʡ ʦ ʜʦʩʪʠʛʘ-

ʝʤʳʭ ʟʥʘʯʝʥʠʷʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʘʟ-

ʣʠʯʥʳʭ ʉʋʈɹɼ.   
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ɻʣʘʚʘ 2. ʆʈɻɸʅʀɿɸʎʀʗ ʇʈʆʎɽʉʉʆɺ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ 

ɺ ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉɽʊʗʍ 

 

2.1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ  

 

ɺ 1980 ʛ. ʚ ʠʥʩʪʠʪʫʪʝ ʠʥʞʝʥʝʨʦʚ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʠ ʨʘʜʠʦ-

ʵʣʝʢʪʨʦʥʠʢʠ ï IEEE (Institute of Electrical and Electronic Engineers) 

ʙʳʣ ʩʦʟʜʘʥ ʢʦʤʠʪʝʪʝ 802 ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʃʉ. ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢʪʦʚ ʩʪʘʥʜʘʨʪʦʚ ʙʳʣʘ ʚʦʟʣʦʞʝʥʘ ʥʘ ʨʷʜ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʧʦʜʢʦʤʠʪʝʪʦʚ. ʄʥʦʛʠʝ ʩʝʪʝʚʳʝ ʩʪʘʥʜʘʨʪʳ IEEE ʣʝʛʣʠ ʚ 

ʦʩʥʦʚʫ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʃʉ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠ-

ʟʘʮʠʠ (International Organization for Standartization ï ISO) ʠ ʄʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʵʣʝʢʪʨʦʪʝʭʥʠʢʝ (International Electrotechnical 

Commision ï Iɽʉ), ʢʦʪʦʨʳʝ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʦʚʘʣʠ ʩʦʚʤʝʩʪʥʳʡ 

ʢʦʤʠʪʝʪ JTCI.  

ʇʦʜʢʦʤʠʪʝʪ 802.1 IEEE ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʤʝʪʦʜʳ ʤʝʞʩʝʪʝʚʦʛʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʫ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʃʉ, ʦʙʱʫʶ ʩʦʚʦ-

ʢʫʧʥʦʩʪʴ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʃʉ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ:  

¶ ʉʪʘʥʜʘʨʪ IEEE 802 ï ʦʩʥʦʚʥʦʡ ʩʪʘʥʜʘʨʪ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʜʦʙʨʝʥʥʳʡ ʚ 1990 ʛʦʜʫ ʠ ʚʢʣʶʯʘʶʱʠʡ ʦʙʟʦʨ 

ʩʝʪʝʚʳʭ ʘʨʭʠʪʝʢʪʫʨ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1ɺ ï ʩʪʘʥʜʘʨʪ ʫʧʨʘʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʤʠ 

/ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. ʆʜʦʙʨʝʥʥʳʡ ʚ 1992 ʛʦʜʫ, ʦʥ ʚʤʝʩʪʝ ʩ 802.1k 

ʣʝʛ ʚ ʦʩʥʦʚʫ ISO/IEC 15802-2.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1D ï ʩʪʘʥʜʘʨʪ ʩʦʝʜʠʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʩʝʪʝʡ ʥʘ ʫʨʦʚʥʝ MAC ʩ ʧʦʤʦʱʴʶ ʤʦʩʪʦʚ. ʆʜʦʙʨʝʥʥʳʡ ʚ 1990 ʛʦʜʫ, ʦʥ 

ʣʝʛ ʚ ʦʩʥʦʚʫ ISO/IEC 10038.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1E ï ʩʪʘʥʜʘʨʪ ʥʘ ʧʨʦʪʦʢʦʣʳ ʩʠʩʪʝʤʥʦʡ 

ʥʘʛʨʫʟʢʠ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ. ʆʜʦʙʨʝʥʥʳʡ ʚ 1990 

ʛʦʜʫ, ʦʥ ʣʝʛ ʚ ʦʩʥʦʚʫ ISO/IEC 10038.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1F ï ʩʪʘʥʜʘʨʪ ʦʧʨʝʜʝʣʝʥʠʷ ʫʧʨʘʚʣʷʶ-

ʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʩʝʨʠʠ 802, ʦʜʦʙʨʝʥ ʚ 1993 ʛʦʜʫ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1g ï ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʫʜʘ-

ʣʝʥʥʳʝ ʤʦʩʪʳ ʫʨʦʚʥʷ MAC.  
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¶ ʉʪʘʥʜʘʨʪ IEEE 802.1H ï ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʧʨʘʚʠʣʘ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʤʦʩʪʦʚ MAC ʚ ʩʝʪʷʭ Ethernet 2.0, ʦʜʦʙʨʝʥʳ ʚ 1995 ʛʦʜʫ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1i ï ʩʪʘʥʜʘʨʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ FDDI ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʩʪʘ ʫʨʦʚʥʷ MAC, ʦʜʦʙʨʝʥ ʚ 1992 ʛʦʜʫ ʠ ʚʢʣʶʯʝʥ ʚ 

ISO/IEC 10038.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1j ï ʜʦʧʦʣʥʝʥʠʝ ʢ 802. 1D, ʦʜʦʙʨʝʥʦ ʚ 

1996 ʛʦʜʫ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʦʧʠʩʳʚʘʝʪ ʩʚʷʟʴ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʩ ʧʦ-

ʤʦʱʴʶ ʤʦʩʪʦʚ ʫʨʦʚʥʷ MAC.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1k ï ʩʪʘʥʜʘʨʪ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʤʘʨʰʨʫʪʠ-

ʟʘʮʠʠ ʩʦʙʳʪʠʡ, ʦʜʦʙʨʝʥ ʚ 1993 ʛʦʜʫ ʠ ʚʤʝʩʪʝ ʩ 802.1ɺ ʣʝʛ ʚ ʦʩʥʦʚʫ 

ISO/IEC 15802-2.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1m ï ʦʧʠʩʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʡ ʜʣʷ 802. 

1E, ʨʘʩʩʤʘʪʨʠʚʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʫʧʨʘʚʣʷʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʜʣʷ ʧʨʦʪʦʢʦʣʘ ʩʠʩʪʝʤʥʦʡ ʥʘʛʨʫʟʢʠ, ʦʜʦʙʨʝʥʦ ʚ 1993 ʛʦʜʫ ʠ ʚʢʣʶʯʝʥʦ 

ʚ ISO/IEC 15802-4.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1ʨ ï ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʫ ʜʣʷ ʣʦ-

ʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʢʘʩʘʶʱʝʝʩʷ ʫʩʢʦʨʝʥʠʷ ʦʙʨʘʙʦʪʢʠ 

ʪʨʘʬʠʢʘ ʠ ʤʥʦʛʦʘʜʨʝʩʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʤʦʩʪʦʚ ʫʨʦʚʥʷ 

MAC.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.1Q ï ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʚʠʨ-

ʪʫʘʣʴʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʩ ʤʦʩʪʘʤʠ.  

ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʃʉ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʳ ʄʆʉ:  

¶ ʉʪʘʥʜʘʨʪ ISO/IEC 10038 ï ʩʪʘʥʜʘʨʪ ʩʦʝʜʠʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ 

ʩʝʪʝʡ ʩ ʧʦʤʦʱʴʶ ʤʦʩʪʦʚ ʫʨʦʚʥʷ MAC. ɹʘʟʠʨʫʶʱʠʡʩʷ ʥʘ IEEE 802.1D 

ʠ ʚʢʣʶʯʘʶʱʠʡ 802.li ʠ 802.1m ʦʥ ʙʳʣ ʦʜʦʙʨʝʥ ʚ 1993 ʛʦʜʫ.  

¶ ʉʪʘʥʜʘʨʪ ISO/IEC 15802-2 ï ʦʙʱʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʣʦʢʘʣʴʥʳʤʠ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ. ʆʥʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʩʪʘʥʜʘʨʪʳ IEEE 802.1ɺ, 802.1k ʠ ʙʳʣʠ ʦʜʦʙʨʝʥʳ ʚ 1994 ʛʦʜʫ.  

ʇʦʜʢʦʤʠʪʝʪʳ 802.2 ʠ 802.3 ï 802.5, ʦʧʠʨʘʷʩʴ ʥʘ ʩʝʤʠʫʨʦʚʥʝʚʫʶ 

ʤʦʜʝʣʴ ɺʆʉ, ʚʳʧʦʣʥʠʣʠ ʜʘʣʴʥʝʡʰʫʶ ʜʝʢʦʤʧʦʟʠʮʠʶ ʫʨʦʚʥʝʡ 1 ʠ 2 

ʤʦʜʝʣʠ. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ IEEE ʫʨʦʚʝʥʴ ʟʚʝʥʘ ʜʘʥʥʳʭ ʧʦʜʝʣʝʥ ʥʘ ʜʚʘ 

ʧʦʜʫʨʦʚʥʷ: ʫʧʨʘʚʣʝʥʠʝ ʣʦʛʠʯʝʩʢʠʤ ʟʚʝʥʦʤ LLC (Logical Link Control) 
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ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ MAC (Medium Access Control). ʉʦʦʪ-

ʥʦʰʝʥʠʝ ʫʨʦʚʥʝʡ ʕʄɺʆʉ ʠ IEEE ʜʣʷ ʃʉ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.1. ɺ 

ʬʫʥʢʮʠʠ LLC ʚʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʢʘʜʨʦʚ ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ (ʫʧʨʘʚʣʝʥʠʝ 

ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ), ʚʢʣʶʯʘʷ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʪʘʢʞʝ ʜʠʘʛʥʦʩʪʠʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʟʣʦʚ ʃʉ. ʆʨʛʘʥʠ-

ʟʘʮʠʷ LLC ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʘʣʛʦʨʠʪʤʦʚ ʜʦʩʪʫʧʘ ʢ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʝ ʠ ʝʝ 

ʪʠʧʘ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʚʨʝʤʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ.  

ɻʨʫʧʧʘ ʩʪʘʥʜʘʨʪʦʚ ʫʨʦʚʥʷ ʟʚʝʥʘ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʩʪʘʥʜʘʨʪʳ IEEE ʠ ʄʆʉ:  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.2 ï ʩʪʘʥʜʘʨʪ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝ-

ʥʠʷ ʢʘʥʘʣʦʤ ʧʨʠ ʩʚʷʟʠ ʣʦʢʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ, ʚ ʦʩʥʦʚʥʦʤ 

ʩ ʧʦʤʦʱʴʶ ʤʦʩʪʦʚ. ʆʥ ʣʝʛ ʚ ʦʩʥʦʚʫ ʩʪʘʥʜʘʨʪʘ ISO/IEC 8802-2. ʊʝʢʫ-

ʱʘʷ ʚʝʨʩʠʷ ʦʜʦʙʨʝʥʘ ʚ 1994 ʛʦʜʫ ʠ ʟʘʤʝʥʠʣʘ ʙʦʣʝʝ ʨʘʥʥʠʡ ʩʪʘʥʜʘʨʪ 

802.2 ʦʪ 1989 ʛʦʜʘ.  

¶ ʉʪʘʥʜʘʨʪ ISO/IEC 8802-2 ï ʩʪʘʥʜʘʨʪ ʜʣʷ ʣʦʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʥʘʣʦʤ ʧʨʠ ʩʚʷʟʠ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʦʤʦ-

ʱʴʶ ʤʦʩʪʦʚ. ʆʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ IEEE 802.2 (ʨʝʜʘʢʮʠʷ 1994 ʛʦʜʘ) ʠ 

ʚʢʣʶʯʘʝʪ 802.2ʘ, 802.2b, 802.2d, 802.2ʝ ʠ 802.5ʨ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʟʘ-

ʤʝʥʠʣ ʚʝʨʩʠʠ ʦʙʦʠʭ ʩʪʘʥʜʘʨʪʦʚ ʦʪ 1989 ʛʦʜʘ ʠ ʙʳʣ ʦʜʦʙʨʝʥ ʚ 1994 

ʛʦʜʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʠʞʥʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʚʳʜʝʣʝʥʳ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʃʉ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦ-

ʨʳʭ ʢʨʦʤʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚʢʣʶʯʘʝʪ 

ʪʘʢʞʝ ʯʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ. ʇʦʜʫʨʦʚʝʥʴ MAC ʨʝʘʣʠʟʫ-

ʝʪ ʘʣʛʦʨʠʪʤ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʠ ʘʜʨʝʩʘʮʠʶ ʩʪʘʥʮʠʡ ʃʉ.  
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ʈʠʩ. 2.1. ʉʦʦʪʥʦʰʝʥʠʝ ʫʨʦʚʥʝʡ ʕʄɺʆʉ ʠ IEEE ʜʣʷ ʃʉ 

 

¶ ʉʪʘʥʜʘʨʪ IEEE 802.3 ï ʦʧʨʝʜʝʣʷʝʪ ʣʠʥʝʡʥʫʶ ʤʘʛʠʩʪʨʘʣʴ-

ʥʫʶ (ʰʠʥʥʫʶ) ʃʉ ʩ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʜʦʩʪʫʧʘ ʩ ʢʦʥʪʨʦʣʝʤ 

ʥʝʩʫʱʝʡ ʠ ʦʙʥʘʨʫʞʝʥʠʝʤ ʩʪʦʣʢʥʦʚʝʥʠʡ (CSMA/CD).  

¶ ʉʪʘʥʜʘʨʪ ISO/IEC 8802-3 - ʩʪʘʥʜʘʨʪ ʥʘ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ 

CSMA/CD ʠ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ. ʆʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

IEEE 802.3 ʠ ʚʢʣʶʯʘʝʪ 802.3b, 802.3ʩ, 802.3d, 802.3ʝ, 802.3h, 802.3i, 

802.3j, 802.3k, 802.3l, 802.3m, 802.3n, 802.3p, 802.3q, 802.3s, 802.3t ʠ 

802.3v. ʆʜʦʙʨʝʥʥʳʡ ʚ 1996 ʛʦʜʫ, ʦʥ ʟʘʤʝʥʠʣ ʚʝʨʩʠʶ ʩʪʘʥʜʘʨʪʘ ʦʪ 

1993 ʛʦʜʘ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.3u ï ʩʪʘʥʜʘʨʪ ʜʣʷ ʩʝʪʝʡ 100BaseX.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.4 (ISO/DIS 8802/4) ï ʦʧʨʝʜʝʣʷʝʪ ʣʠʥʝʡ-

ʥʫʶ ʤʘʛʠʩʪʨʘʣʴʥʫʶ ʃʉ ʩ ʧʝʨʝʜʘʯʝʡ ʧʦʣʥʦʤʦʯʠʡ (ʤʘʨʢʝʨʦʚ). ʄʘʨʢʝʨ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʙʠʪ, ʧʝʨʝʤʝʱʘʝʪ-

ʩʷ ʦʪ ʦʜʥʦʛʦ ʘʙʦʥʝʥʪʘ (ʩʪʘʥʮʠʠ) ʢ ʜʨʫʛʦʤʫ, ʦʙʨʘʟʫʷ ʣʦʛʠʯʝʩʢʦʝ ʢʦʣʴ-

ʮʦ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʪʘʥʜʘʨʪʫ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʜʥʘ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʧʦʣʦʩ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʢʘʥʘʣʘ. ʉʠʛʥʘʣʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʠ-

ʨʦʚʘʥʥʘʷ ʥʝʩʫʱʘʷ. ɺ ʪʘʢʠʭ ʃʉ ʚʦʟʤʦʞʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʤʝʥʘ ʨʘʟʥʦ-

ʪʠʧʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʦʜʥʦʤʫ ʢʘʥʘʣʫ ʢʘʢ ʦʪ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʣʠ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʩʪʝʤ, 
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ʪʘʢ ʠ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʠ ʨʘʜʠʦʚʝʱʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʪʝʣʝʬʦʥʥʳʭ 

ʨʘʟʛʦʚʦʨʦʚ. ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʜʦʙʥʳʭ ʩʝʪʝʡ ʷʚʣʷʶʪʩʷ ʠʭ ʩʣʦʞʥʳʝ ʧʨʦ-

ʪʦʢʦʣʴʥʘʷ ʠ ʘʧʧʘʨʘʪʥʘʷ ʨʝʘʣʠʟʘʮʠʠ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.5 ï ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʴʮʝʚʫʶ ʃʉ ʩ ʧʝʨʝ-

ʜʘʯʝʡ ʤʘʨʢʝʨʘ.  

¶ ʉʪʘʥʜʘʨʪ ISO/IEC 8802-5 ï ʩʪʘʥʜʘʨʪ ʥʘ ʤʝʪʦʜ ʜʦʩʪʫʧʘ ʠ 

ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʝʪʝʡ Token Ring, ʪ. ʝ. ʥʘ ʦʙʱʫʶ ʘʨʭʠʪʝʢʪʫʨʫ 

Token Ring. ʆʥ ʙʘʟʠʨʫʝʪʩʷ ʥʘ IEEE 802.5 ʠ ʚʢʣʶʯʘʝʪ 802.5b. ʇʨʠʥʷʪʘʷ 

ʚ 1995 ʛ. ʨʝʜʘʢʮʠʷ ʟʘʤʝʥʠʣʘ ʩʪʘʥʜʘʨʪ 1992 ʛʦʜʘ.  

¶ ʉʪʘʥʜʘʨʪ ISO/IEC 11802-4 ï ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ (ʥʝ ʩʪʘʥ-

ʜʘʨʪ) ʥʘ ʙʘʟʝ IEEE 802.5. ʆʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ Token 

Ring ʜʣʷ ʩʪʘʥʮʠʡ ʩ ʧʦʜʢʣʶʯʝʥʠʝʤ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʢʘʙʝʣʶ. ɼʘʥʥʳʡ 

ʦʪʯʝʪ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ ʠʶʥʝ 1994 ʛʦʜʘ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.6 ï ʩʪʘʥʜʘʨʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʘʨʭʠʪʝʢ-

ʪʫʨʫ ʛʦʨʦʜʩʢʦʡ ʩʝʪʠ (MAN).  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.7 ï ʩʪʘʥʜʘʨʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʤʝʪʦʜ ʧʝ-

ʨʝʜʘʯʠ ʩʝʛʤʝʥʪʦʚ ʧʦ ʢʦʣʴʮʫ. ɽʩʣʠ ʩʝʛʤʝʥʪ, ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʧʦ ʢʦʣʴ-

ʮʫ, ʧʫʩʪʦʡ, ʩʪʘʥʮʠʷ, ʤʠʤʦ ʢʦʪʦʨʦʡ ʦʥ ʧʨʦʭʦʜʠʪ, ʤʦʞʝʪ ʧʦʤʝʩʪʠʪʴ ʚ 

ʥʝʛʦ ʜʘʥʥʳʝ ʠ ʧʝʨʝʜʘʪʴ ʚ ʩʦʩʝʜʥʶʶ ʩʪʘʥʮʠʶ. ʕʪʦʪ ʤʝʪʦʜ ʚʧʝʨʚʳʝ 

ʙʳʣ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʩʝʪʝʡ 

Cambridge Ring, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 70-ʭ ʛʦʜʘʭ. ʇʦ ʵʪʦʤʫ 

ʧʨʠʥʮʠʧʫ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʠ ʜʨʫʛʠʝ ʧʝʨʚʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ, ʥʘʧʨʠ-

ʤʝʨ, ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʃʉ çʕʩʪʘʬʝʪʘè.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.8 ï ʦʧʨʝʜʝʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʃʉ ʚʦ-

ʣʦʢʦʥʥʦïʦʧʪʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.9 ï ʦʧʨʝʜʝʣʷʝʪ ʧʦʩʪʨʦʝʥʠʝ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʦʡ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʨʝʯʠ.  

¶ ʉʪʘʥʜʘʨʪ ISO/IEC 8802-9 ï ʩʪʘʥʜʘʨʪ ʥʘ ʠʥʪʝʨʬʝʡʩʳ ʣʦ-

ʢʘʣʴʥʳʭ ʩʝʪʝʡ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ ʫʨʦʚʥʝ MAC. ɹʘʟʠʨʫʶʱʠʡʩʷ 

ʥʘ IEEE 802.9, ʙʳʣ ʦʜʦʙʨʝʥ ʚ 1996 ʛʦʜʫ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.10 ï ʩʪʘʥʜʘʨʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʘʨʭʠʪʝʢ-

ʪʫʨʫ ʚʠʨʪʫʘʣʴʥʳʭ ʃʉ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.11 ï ʩʪʘʥʜʘʨʪ ʥʘ ʙʝʩʧʨʦʚʦʜʥʳʝ (ʨʘʜʠʦ) 

ʃʉ. ʉʪʘʥʜʘʨʪ 802.11 ʜʣʷ ʩʝʪʝʡ ʨʘʜʠʦEthernet ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʚʘ 
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ʤʝʪʦʜʘ ʧʝʨʝʜʘʯʠ ï DSSS ʠ FHSS. ʄʝʪʦʜ DSSS (Direct Sequence Spread 

Spectrum) ï çʤʝʪʦʜ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠè ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝ-

ʜʘʯʫ ʩ ʦʜʠʥʥʘʜʮʘʪʠʢʨʘʪʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʴʶ (ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ 11-ʪʠ 

ʧʦʜʢʘʥʘʣʘʤ). ʄʝʪʦʜ FHSS (Frequency Hopping Spread Spectrum) ï 

çʤʝʪʦʜ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚè - ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʫʟʢʦʧʦʣʦʩ-

ʥʳʤ ʩʠʛʥʘʣʦʤ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʤʝʥʷʝʪʩʷ ʧʫʪʝʤ ʚʳ-

ʙʦʨʘ ʦʯʝʨʝʜʥʦʛʦ ʧʦʜʢʘʥʘʣʘ ʠʟ 79 ʚʦʟʤʦʞʥʳʭ ʧʦ ʧʩʝʚʜʦʩʣʫʯʘʡʥʦʤʫ 

ʟʘʢʦʥʫ. ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ 802.11 ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʜʠʦ ʃʉ ʧʨʝʜʫ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ï 2400-

2483.5 ʄɻʮ ʠ 2.4-2.4835 ɻɻʮ. ʇʝʨʚʳʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʘ ʚʪʦʨʦʡ ï ʚʥʝ ʧʦʤʝʱʝʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ ʨʘʜʠʦ-ʃʉ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 25 ʢʤ.  

¶ ʉʪʘʥʜʘʨʪ IEEE 802.12 ï ʩʪʘʥʜʘʨʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʘʨʭʠʪʝʢ-

ʪʫʨʫ ʃʉ 100 VG Any LAN.  

   

2.2. ɸʨʭʠʪʝʢʪʫʨʘ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʪʠʧʘ Ethernet 

 

ʄʝʪʦʜ ʜʦʩʪʫʧʘ CSMA/CD  

 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʝʪʷʭ Ethernet (ʩʪʘʥʜʘʨʪ IEEE 802.3) ʠ ʨʝʘʣʠʟʫʝʪ ʩʭʝʤʫ ʩ ʩʦʩʪʷʟʘʥʠʝʤ, 

ʚ ʢʦʪʦʨʦʡ ʩʝʪʝʚʳʝ ʫʟʣʳ ʩʦʨʝʚʥʫʶʪʩʷ ʟʘ ʧʨʘʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʳ. 

ʋʟʝʣ, ʟʘʭʚʘʪʠʚʰʠʡ ʨʝʩʫʨʩ ʩʨʝʜʳ (ʚʳʠʛʨʘʚʰʠʡ ʩʦʩʪʷʟʘʥʠʝ), ʤʦʞʝʪ ʧʝ-

ʨʝʜʘʪʴ ʦʜʠʥ ʧʘʢʝʪ, ʘ ʧʦʪʦʤ ʜʦʣʞʝʥ ʝʝ ʦʩʚʦʙʦʜʠʪʴ ʜʣʷ ʜʨʫʛʠʭ ʫʟʣʦʚ. 

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ ʥʘʯʠʥʘʶʪ ʧʝʨʝʜʘʯʫ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚʦʟ-

ʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ (ʩʪʦʣʢʥʦʚʝʥʠʝ) ʠ ʚʩʝ ʦʪʧʨʘʚʣʝʥʥʳʝ ʧʘʢʝʪʳ ʪʝʨʷʶʪ-

ʩʷ.  

ʄʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʱʝʡ ʠ ʦʙʥʘ-

ʨʫʞʝʥʠʝʤ ʢʦʥʬʣʠʢʪʦʚ  

ʄɼʇʅ/ʆʂ (CSMA/CD ï ʉarrier Sense Multiple Access with 

Collision Detection)) ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʦʢ ʦʙʤʝʥʘ ʚ ʩʝ-

ʪʠ: ʝʩʣʠ ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʭʦʯʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʦʥʦʢʘʥʘʣʦʤ ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʥʘ ʩʥʘʯʘʣʘ ʜʦʣʞʥʘ ʧʨʦʚʝʨʠʪʴ ʩʦʩʪʦʷʥʠʝ ʢʘʥʘʣʘ ʠ 

ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʘʥʘʣ ʩʚʦʙʦʜʝʥ ʝʡ ʨʘʟʨʝʰʘʝʪʩʷ ʥʘʯʘʪʴ ʧʝ-
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ʨʝʜʘʯʫ. ɺ ʧʨʦʮʝʩʩʝ ʧʝʨʝʜʘʯʠ ʩʪʘʥʮʠʷ ʧʨʦʜʦʣʞʘʝʪ ʧʨʦʩʣʫʰʠʚʘʥʠʝ ʩʝ-

ʪʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʣʠʢʪʦʚ.  

ɽʩʣʠ ʚʦʟʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʜʚʘ ʫʟʣʘ ʩʝʪʠ ʧʳ-

ʪʘʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʥʷʪʴ ʢʘʥʘʣ, ʪʦ ʦʙʥʘʨʫʞʠʚʰʘʷ ʢʦʥʬʣʠʢʪ ɸʉ 

(ʠʥʪʝʨʬʝʡʩʥʘʷ ʧʣʘʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ɸʉ) ʚʳʜʘʝʪ ʚ ʩʝʪʴ ʩʧʝʮʠʘʣʴ-

ʥʳʡ ʩʠʛʥʘʣ (ʩʠʛʥʘʣ çʧʨʦʙʢʠè), ʠ ʦʙʝ ʩʪʘʥʮʠʠ ʚʨʝʤʝʥʥʦ ʧʨʝʢʨʘʱʘʶʪ 

ʧʝʨʝʜʘʯʫ.  

ʇʨʠʥʠʤʘʶʱʘʷ ʩʪʘʥʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʙʨʘʩʳʚʘʝʪ ʯʘʩʪʠʯʥʦ ʫʞʝ 

ʧʨʠʥʷʪʦʝ ʩʦʦʙʱʝʥʠʝ. ɺʩʝ ʨʘʙʦʯʠʝ ʩʪʘʥʮʠʠ ʚ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʧʝ-

ʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ, ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʤʝ-

ʞʫʪʢʘ ʚʨʝʤʝʥʠ ʚʳʞʠʜʘʶʪ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʧʝʨʝʜʘʯʫ. ɺʩʝ ʩʝʪʝʚʳʝ 

ʠʥʪʝʨʬʝʡʩʥʳʝ ʧʣʘʪʳ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʳ ʥʘ ʨʘʟʥʳʝ ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʝ 

ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʢʦʥʬʣʠʢʪ ʚʦʟʥʠʢʥʝʪ ʚʦ ʚʨʝʤʷ ʧʦʧʳʪʢʠ 

ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ, ʵʪʦʪ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʫʚʝ-

ʣʠʯʝʥ.  

ɺ ʩʝʪʷʭ Ethernet ʢʦʥʬʣʠʢʪʳ ʥʝʠʟʙʝʞʥʳ, ʪʘʢ ʢʘʢ ʤʝʞʜʫ ʤʦʤʝʥ-

ʪʦʤ, ʢʦʛʜʘ ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʧʨʦʚʝʨʷʝʪ, ʩʚʦʙʦʜʥʘ ʣʠ ʩʝʪʴ ʠ ʤʦʤʝʥʪʦʤ 

ʥʘʯʘʣʘ ʬʘʢʪʠʯʝʩʢʦʡ ʧʝʨʝʜʘʯʠ ʧʨʦʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. ɺʧʦʣʥʝ 

ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʢʘʢʘʷ-ʥʠʙʫʜʴ ʩʪʘʥʮʠʷ ʚ 

ʩʝʪʠ ʥʘʯʥʝʪ ʧʝʨʝʜʘʯʫ, ʥʦ ʩʦʦʙʱʝʥʠʝ ʦʙ ʵʪʦʤ ʥʝ ʫʩʧʝʝʪ ʜʦʩʪʠʯʴ ʧʫʥʢ-

ʪʘ ʩʚʦʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʍʦʪʷ ʜʣʷ ʩʝʪʝʡ ʜʘʥʥʦʛʦ ʪʠʧʘ ʢʦʥʬʣʠʢʪʳ ʥʝʠʟ-

ʙʝʞʥʳ, ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ (10 ʄʙʠʪ/ʩ ʠ ʙʦʣʝʝ) 

ʜʘʞʝ ʧʨʠ ʧʦʚʪʦʨʥʳʭ ʢʦʥʬʣʠʢʪʘʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʥʝ ʦʱʫʱʘʪʴ ʟʘ-

ʤʝʪʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʩʢʦʨʦʩʪʠ. ɽʩʣʠ ʞʝ ʯʠʩʣʦ ʢʦʥʬʣʠʢʪʦʚ ʚ ʩʝʪʠ ʩʪʘ-

ʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʙʦʣʴʰʠʤ, ʯʪʦ ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʝʝ ʨʘʙʦʪʝ, ʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʝʨʴʝʟʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʩʝʪʠ, ʘ 

ʚʦʟʤʦʞʥʦ ʠ ʝʛʦ ʨʝʢʦʥʬʠʛʫʨʘʮʠʷ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʘʜʨʘ ʚ ʩʝ-

ʪʠ Ethernet ʩʦʩʪʘʚʣʷʝʪ 1526 ʙʘʡʪ (12 208 ʙʠʪ), ʘ ʤʠʥʠʤʘʣʴʥʳʡ ð 72 

ʙʘʡʪ (576 ʙʠʪ). ʇʨʠ ʯʘʩʪʦʪʝ ʧʝʨʝʜʘʯʠ 10 ʄɻʮ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 57,6 ʤʩ. ʕʪʦ ʚʨʝʤʷ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ, 

ʯʝʤ ʫʜʚʦʝʥʥʦʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʪʦʯ-

ʢʘʤʠ ʢʘʙʝʣʷ, ʨʘʚʥʦʝ 51,2 ʤʩ. ʇʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʧʦʣʫʯʝʥʘ ʠʩʭʦʜʷ ʠʟ 
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ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʚ Ethernet ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ ʨʘʚʥʦ-

ʛʦ 2500 ʤ.  

 

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʫʩʪʦʡʯʠʚʦʡ ʧʝʨʝʜʘʯʠ ʜʣʷ ʤʝ-

ʪʦʜʘ CSMA/CD ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ:  

 

S = (1+6,2*ʘ) ï 1, ʘ = t*C/L, 

 

ʛʜʝ: t ï ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ (ʚʢʣʶʯʘʷ ʚʨʝʤʷ ʧʨʠʝʤʘ) ʚ ʩʝʢʫʥ-

ʜʘʭ, ʉ ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʤʦʥʦʢʘʥʘʣʝ ʠ L ï ʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʧʘʢʝʪʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʬʦʨʤʫʣʳ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ CSMA/CD ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʜʣʠʥʦʡ ʤʦʥʦʢʘʥʘʣʘ, ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʤʠʥʠ-

ʤʘʣʴʥʦʡ ʜʣʠʥʦʡ ʧʘʢʝʪʘ ʜʘʥʥʳʭ.  

ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ, ʠʣʣʶʩʪʨʠʨʫʶʱʘʷ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝ-

ʤʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʤ CSMA/CD ʥʘ ʫʨʦʚʥʝ ʟʚʝʥʘ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.2.  

ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʫʨʦʚʝʥʴ ʟʚʝʥʘ ʜʘʥʥʳʭ çʧʨʦʩʣʫʰʠʚʘʝʪè 

ʢʘʥʘʣʘ ʩʚʷʟʠ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚʩʝ ʢʘʜʨʳ, ʧʝʨʝʜʘʚʘʝ-

ʤʳʝ ʬʠʟʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ. ɽʩʣʠ ʟʘʛʦʣʦʚʦʢ ʢʘʜʨʘ ʩʦʜʝʨʞʠʪ ʘʜʨʝʩ, ʩʦʚ-

ʧʘʜʘʶʱʠʡ ʩ ʘʜʨʝʩʦʤ ʫʟʣʘ (ʘʜʨʝʩʦʤ ʜʘʥʥʦʡ ɸʉ), ʫʨʦʚʝʥʴ ʟʚʝʥʘ ʜʘʥ-

ʥʳʭ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʧʨʠʝʤʘ ʠ ʟʘʚʝʨʰʘʝʪ ʧʨʠʝʤ ʚʩʝʛʦ ʢʘʜʨʘ 

(ʧʘʢʝʪʘ). ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʠʝʤʘ ʢʘʜʨ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʚʳʰʝʩʪʦʷʱʠʡ 

(ʩʝʪʝʚʦʡ) ʫʨʦʚʝʥʴ, ʘ ʫʨʦʚʝʥʴ ʟʚʝʥʘ ʜʘʥʥʳʭ ʦʧʷʪʴ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʩʦ-

ʩʪʦʷʥʠʝ çʧʨʦʩʣʫʰʠʚʘʥʠʷè ʢʘʥʘʣʘ. ʇʝʨʝʜʘʯʘ ʢʘʜʨʘ ʚ ʢʘʥʘʣ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʟʘʧʨʦʩʫ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ. ʂʦʛʜʘ ʚʳʜʘʝʪʩʷ ʪʘʢʦʡ ʟʘ-

ʧʨʦʩ, ʘ ʫʟʝʣ ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʠʝʤʘ, ʫʨʦʚʝʥʴ ʟʚʝʥʘ ʜʘʥʥʳʭ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʦʞʠʜʘʥʠʷ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʫʟʝʣ ʞʜʝʪ, ʢʦʛʜʘ 

ʦʩʚʦʙʦʜʠʪʩʷ ʢʘʥʘʣ. ʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʢʘʥʘʣʘ ʥʘʯʠʥʘʝʪʩʷ ʧʝʨʝʜʘʯʘ 

ʧʘʢʝʪʘ. ɽʩʣʠ ʧʝʨʝʜʘʯʘ ʟʘʚʝʨʰʘʝʪʩʷ ʫʩʧʝʰʥʦ (ʙʝʟ ʢʦʥʬʣʠʢʪʘ), ʫʟʝʣ 

ʦʧʷʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʢʘʥʘʣʘ. ɽʩʣʠ ʚʦ ʚʨʝʤʷ 

ʧʝʨʝʜʘʯʠ ʢʘʜʨʘ ʚʦʟʥʠʢʘʝʪ ʢʦʥʬʣʠʢʪ, ʧʝʨʝʜʘʯʘ ʧʨʝʨʳʚʘʝʪʩʷ ʠ ʧʦʚʪʦ-

ʨʷʝʪʩʷ ʚʥʦʚʴ ʯʝʨʝʟ ʩʣʫʯʘʡʥʦʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʟʝʣ ʧʝʨʝʭʦ-
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ʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʟʘʜʝʨʞʢʠ. ɺ ʵʪʦʤ ʩʦʩʪʦʷʥʠʠ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʠ ʧʦʪʦʤ ʦʧʷʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʦʞʠʜʘʥʠʷ.  

 
ʈʠʩ. 2.2. ɸʣʛʦʨʠʪʤ CSMA/CD 

   

ʇʨʠʤʝʨ ʬʦʨʤʘʪʘ ʢʘʜʨʘ Ethernet  

 

ʊʝʭʥʦʣʦʛʠʷ Ethernet ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʪʦʨʦʤʫ (ʢʘʥʘʣʴʥʦʤʫ) ʫʨʦʚʥʶ 

ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʩʚʷʟʠ ʦʪʢʨʳʪʳʭ ʩʠʩʪʝʤ. ʇʨʦʪʦʢʦʣʴʥʳʤ ʙʣʦ-

ʢʦʤ ʜʘʥʥʳʭ ʵʪʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʢʘʜʨ. ʂʘʜʨʳ Ethernet ʙʳʚʘʶʪ ʯʝʪʳ-

ʨʝʭ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʦʨʤʘʪ Ethernet II (ʠʣʠ Ethernet DIX; DIX ï ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ ʦʪ ʥʘʟʚʘ-

ʥʠʡ ʪʨʝʭ ʢʦʤʧʘʥʠʡ ï DEC, Intel, Xerox, ï ʚʤʝʩʪʝ ʨʘʟʨʘʙʦʪʘʚʰʠʭ ʩʧʝ-

ʮʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ Ethernet DIX), ʧʨʠʚʝʜʝʥʥʳʡ ʚ ʪʘʙʣ. 1.  

ʇʦʣʝ ʧʨʝʘʤʙʫʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 7 

ʙʘʡʪ 10101010 ʠ ʩʣʫʞʠʪ ʜʣʷ ʪʘʢʪʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʝʤʥʠʢʘ.  

ʇʦʣʝ SFD, Start of Frame Delimiter ï ʥʘʯʘʣʴʥʳʡ ʦʛʨʘʥʠʯʠʪʝʣʴ 

ʢʘʜʨʘ. ɺʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʬʣʘʛʘ ʜʣʷ ʮʠʢʣʦʚʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠ-
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ʝʤʥʠʢʘ. ʇʦʣʫʯʠʚ ʵʪʦʪ ʙʘʡʪ, ʧʨʠʝʤʥʠʢ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʩʣʝʜʫʶʱʠʤ ʙʘʡ-

ʪʦʤ ʙʫʜʝʪ ʧʝʨʚʳʡ ʙʘʡʪ ʟʘʛʦʣʦʚʢʘ ʢʘʜʨʘ.  

ɸʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ ʠ ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ ï ʵʪʦ ʘʜʨʝʩʘ ʧʦʜʫʨʦʚʥʷ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʢ ʩʨʝʜʝ (MAC, Media Access Control) ʢʘʥʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʩʪʨʫʢʪʫʨʳ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.x, ʠʣʠ MACʘʜʨʝʩʘ. ɼʣʷ ʧʨʦ-

ʩʪʦʪʳ ʵʪʠ ʘʜʨʝʩʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʘʜʨʝʩʘʤʠ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʪ.ʢ.,  

 

ʊʘʙʣʠʮʘ 1. ʌʦʨʤʘʪ ʢʘʜʨʘ Ethernet II  (DIX) 

 

7 ʙʘʡʪ 1 ʙʘʡʪ 6 ʙʘʡʪ 6 ʙʘʡʪ 2 ʙʘʡʪʘ 
46 ï 1500 

ʙʘʡʪ 
4 ʙʘʡʪʘ 

ʇʨʝʘʤ-

ʙʫʣʘ 

1010 

é..1010 

SFD 

1010101

1 

ɸʜʨʝʩ 

ʥʘʟʥʘ-

ʯʝʥʠʷ 

(Destina-

tion) 

ɸʜʨʝʩ 

ʠʩʪʦʯ-

ʥʠʢʘ 

(Sourse) 

ʊʠʧ 

ʧʨʦʪʦ-

ʢʦʣʘ 

(Type) 

ɼʘʥʥʳʝ 

ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

ʢʘʜʨʘ 

(FCS) 

   

 ɿʘʛʦʣʦʚʦʢ  ʂʦʥʮʝʚʠʢ 

 

ʥʘʧʨʠʤʝʨ, ʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʤ ʬʦʨʤʘʪʝ ʢʘʜʨʘ Ethernet II 

(DIX) ʧʦʣʝ ʧʦʜʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ ʣʦʛʠʯʝʩʢʠʤ ʢʘʥʘʣʦʤ (LLC, Logical 

Link Control) ʦʪʩʫʪʩʪʚʫʝʪ. MAC-ʘʜʨʝʩʘ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʞʝ ʣʦʢʘʣʴʥʳ-

ʤʠ, ʘʧʧʘʨʘʪʥʳʤʠ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤʠ ʘʜʨʝʩʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ MAC-

ʘʜʨʝʩʦʚ, IP-ʘʜʨʝʩʘ ʷʚʣʷʶʪʩʷ ʣʦʛʠʯʝʩʢʠʤʠ ʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʞʝ ʩʝʪʝ-

ʚʳʤʠ ʠʣʠ ʧʨʦʪʦʢʦʣʴʥʳʤʠ ʘʜʨʝʩʘʤʠ.  

ʌʘʢʪʠʯʝʩʢʠ, MAC-ʘʜʨʝʩ ï ʵʪʦ ʘʜʨʝʩ ʩʝʪʝʚʦʡ ʧʣʘʪʳ ʭʦʩʪʘ, ʟʘʧʠ-

ʩʘʥʥʳʡ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʚ ʇɿʋ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ 48 ʨʘʟʨʷʜʦʚ. ʇʝʨʚʳʝ 

24 ʨʘʟʨʷʜʘ ʷʚʣʷʶʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʦʨʛʘʥʠʟʘʮʠʠ 

(OUI, Organizationally Unique Identifier), ʥʘʟʥʘʯʘʝʤʳʤ ʂʦʤʠʪʝʪʦʤ 

IEEE ʢʘʞʜʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʪʦʨʳʝ 24 ʨʘʟʨʷʜʘ 

ʥʘʟʥʘʯʘʶʪʩʷ ʩʘʤʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʘʞʜʦʡ ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʤ ʧʣʘʪʝ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʦʤʧʘʥʠʠ Cisco ʂʦʤʠʪʝʪ IEEE ʥʘʟʥʘʯʠʣ OUI 00 60 2F 

(ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʬʦʨʤʝ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʘʨʰʠʭ 24 ʨʘʟʨʷʜʘʭ 

MAC-ʘʜʨʝʩʘ ʚʩʝʭ ʩʝʪʝʚʳʭ ʧʣʘʪ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʢʦʤʧʘʥʠʝʡ Cisco, ʙʫ-

ʜʝʪ ʜʚʦʠʯʥʘʷ ʢʦʤʙʠʥʘʮʠʷ 0000 0000 0110 0000 0010 1111.  



 

83 

ɺ ʧʦʣʝ ʪʠʧ ʧʨʦʪʦʢʦʣʘ ʫʢʘʟʳʚʘʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʪʦʢʦʣʘ 

ʚʳʰʝʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ, ʚʣʦʞʠʚʰʝʛʦ ʩʚʦʡ ʧʘʢʝʪ ʚ ʧʦʣʝ ʜʘʥʥʳʭ ʢʘʜʨʘ. 

ʂʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ, ʢʘʜʨ ï ʵʪʦ ʧʨʦʪʦʢʦʣʴʥʳʡ ʙʣʦʢ ʜʘʥʥʳʭ ʢʘ-

ʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ɺʳʰʝʣʝʞʘʱʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʥʘʣʴʥʦʤʫ ʷʚʣʷʝʪ-

ʩʷ ʩʝʪʝʚʦʡ ʫʨʦʚʝʥʴ. ʇʨʠʤʝʨʳ ʧʨʦʪʦʢʦʣʦʚ ʩʝʪʝʚʦʛʦ ʫʨʦʚʥʷ ï IP, IPX. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʧʦʣʝ ʜʘʥʥʳʭ ʢʘʜʨʘ ʚʣʦʞʝʥ ʧʘʢʝʪ IP, ʪʦ ʟʥʘʯʝʥʠʝ 

ʧʦʣʷ ʪʠʧ ʧʨʦʪʦʢʦʣʘ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʡ ʬʦʨʤʝ ï 0800, ʯʪʦ ʠʜʝʥʪʠ-

ʬʠʮʠʨʫʝʪ ʧʨʦʪʦʢʦʣ IP.  

ɺ ʧʦʣʝ ʜʘʥʥʳʝ ʚʢʣʘʜʳʚʘʝʪʩʷ ʧʨʦʪʦʢʦʣʴʥʳʡ ʙʣʦʢ ʜʘʥʥʳʭ ʚʳʰʝ-

ʣʝʞʘʱʝʛʦ ʫʨʦʚʥʷ, ʥʘʧʨʠʤʝʨ, ʧʘʢʝʪ IP. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʦʣʣʠʟʠʡ ʜʣʠʥʘ ʧʦʣʷ ʜʘʥʥʳʭ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ 

46 ʙʘʡʪ. ɽʩʣʠ ʚ ʧʦʣʝ ʜʘʥʥʳʭ ʚʢʣʘʜʳʚʘʝʪʩʷ ʧʘʢʝʪ ʜʣʠʥʦʡ ʤʝʥʝʝ 46 

ʙʘʡʪ, ʧʦʣʝ ʜʘʥʥʳʭ ʜʦʧʦʣʥʷʝʪʩʷ ʜʦ 46 ʙʘʡʪ ʥʫʣʷʤʠ ʠʣʠ ʝʜʠʥʠʮʘʤʠ.  

ʂʦʥʪʨʦʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʜʨʘ (FCS, Frame Check 

Sequence) ï ʵʪʦ 32 ʙʠʪʘ ʮʠʢʣʠʯʝʩʢʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʜʘ ʜʣʷ ʦʙʥʘʨʫ-

ʞʝʥʠʷ ʦʰʠʙʦʢ. ʂʦʥʪʨʦʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʘʜʨʘ, ʚʳʯʠʩʣʷʝʪʩʷ 

ʥʘ ʦʩʥʦʚʝ ʩʦʜʝʨʞʠʤʦʛʦ ʟʘʛʦʣʦʚʢʘ ʠ ʜʘʥʥʳʭ (ʚʤʝʩʪʝ ʩ ʟʘʧʦʣʥʠʪʝʣʝʤ, 

ʥʦ ʙʝʟ ʫʯʝʪʘ ʧʨʝʘʤʙʫʣʳ ʠ ʦʛʨʘʥʠʯʠʪʝʣʷ) ʩ ʧʦʤʦʱʴʶ 32-ʨʘʟʨʷʜʥʦʛʦ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ʠʟʙʳʪʦʯʥʦʛʦ ʢʦʜʘ (Cyclic Redundancy Code ï CRC) ʩ 

ʧʦʨʦʞʜʘʶʱʠʤ ʧʦʣʠʥʦʤʦʤ:  

 

x32 +x26 +x23 +x22 +x16 +x12 +x11 +x10 +x8 +x7 +x5 +x4 +x2 +x +1.  

   

 

2.3. ʊʝʭʥʦʣʦʛʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ  

 

ʇʦʥʷʪʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʠʥ-

ʬʦʨʤʘʮʠʠ.  

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʝʥʥʦ ʙʫʨʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʘʢʘʷ ʦʪʨʘʩʣʴ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʫʩʣʫʛ ʢʘʢ ʙʝʩʧʨʦ-

ʚʦʜʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (ɹʉʇʀ). ʅʘ ʨʳʥʢʝ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ, ʚ 

ʥʦʤʝʥʢʣʘʪʫʨʝ ʠ ʥʘʟʥʘʯʝʥʠʠ ʢʦʪʦʨʦʛʦ ʥʝʧʦʩʚʷʱʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 
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ʨʘʟʦʙʨʘʪʴʩʷ ʥʝ ʪʘʢ ʫʞ ʠ ʣʝʛʢʦ, ï ʦʪ ʧʨʦʩʪʝʡʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʣʦʢʘʣʴʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (Bluetooth, Home 

RF, UWB) ʜʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʫʧʘ ʚ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ ʠ ʧʦʩʪʨʦʝ-

ʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ (Wi-Fi, WiMAX, DECT, GSM). 

ɺ ʮʝʣʦʤ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʙʝʩʧʨʦ-

ʚʦʜʥʳʭ ʩʝʪʝʡ ð ʨʘʙʦʪʘ ʚ ʟʘʤʢʥʫʪʦʤ ʦʙʲʝʤʝ (ʦʬʠʩ, ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣ ʠ 

ʪ. ʧ.), ʩʦʝʜʠʥʝʥʠʝ ʫʜʘʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ (ʠʣʠ ʫʜʘʣʝʥʥʳʭ ʩʝʛ-

ʤʝʥʪʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ) ʠ ʧʦʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʩʦʝʜʠʥʝʥʠʷ ʫʜʘ-

ʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ (ʠʣʠ ʩʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʝʛʤʝʥʪʦʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ) ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ 

ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʘʥʪʝʥʥʘʤʠ, ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʠʣʠʪʝʣʠ, ʙʦʣʴʰʘʷ ʚʳʩʦʪʘ 

ʨʘʟʤʝʱʝʥʠʷ ʘʥʪʝʥʥ (ʨʠʩ.2.3).  

 
ʈʠʩ.2.3. ʉʦʝʜʠʥʝʥʠʝ ʫʜʘʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ 

 

ʏʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ ʚʦ ʚʩʝʤ ʤʥʦʞʝʩʪʚʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʜʣʷ ʥʘʯʘʣʘ ʚʳʧʦʣʥʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘ-

ʥʳ ʫʩʪʦʷʚʰʠʝʩʷ ʧʨʠʟʥʘʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʢʣʘʩʩʳ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʆʩʪʘʥʦʚʠʤʩʷ 

ʥʘ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʧʦʩʦʙʘʭ ʠʭ ʨʘʥʞʠʨʦʚʘʥʠʷ. ʆʙʳʯʥʦ ɹʉʇʀ 

ʧʦʜʨʘʟʜʝʣʷʶʪ:  
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¶ ʇʦ ʩʧʦʩʦʙʫ ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ï ʥʘ ʮʠʬ-

ʨʦʚʳʝ ʠ ʘʥʘʣʦʛʦʚʳʝ;  

¶ ʇʦ ʰʠʨʠʥʝ ʧʦʣʦʩʳ ʧʝʨʝʜʘʯʠ ï ʥʘ ʫʟʢʦʧʦʣʦʩʥʳʝ, ʰʠʨʦʢʦ-

ʧʦʣʦʩʥʳʝ ʠ ʩʚʝʨʭʰʠʨʦʢʦʧʦʣʦʩʥʳʝ;  

¶ ʇʦ ʤʦʙʠʣʴʥʦʩʪʠ ʘʙʦʥʝʥʪʦʚ ï ʥʘ ʬʠʢʩʠʨʦʚʘʥʥʳʝ, ʤʦʙʠʣʴ-

ʥʳʝ ʠ ʧʦʜʚʠʞʥʳʝ;  

¶ ʇʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ï ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʝ, ʣʦ-

ʢʘʣʴʥʳʝ, ʛʦʨʦʜʩʢʠʝ ʠ ʛʣʦʙʘʣʴʥʳʝ;  

¶ ʇʦ ʚʠʜʫ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ï ʥʘ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ 

ʨʝʯʠ, ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ ʠ ʜʘʥʥʳʭ.  

ʂ ʮʠʬʨʦʚʳʤ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʩʠʩʪʝʤʳ, ʫ ʢʦʪʦʨʳʭ ʚʭʦʜʥʘʷ ʘʥʘ-

ʣʦʛʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ, (ʥʘʧʨʠʤʝʨ, ʛʦʣʦʩ, ʘʥʘʣʦʛʦʚʳʡ ʚʠʜʝʦ ʩʠʛʥʘʣ ʠ 

ʪ.ʧ.) ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʮʠʬʨʦʚʫʶ (ʜʠʩʢʨʝʪʥʫʶ) ʬʦʨʤʫ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ (ʬʫʥʢʮʠʠ ʬʠʣʴʪʨʘʮʠʠ, ʩʢʨʝʤʙʣʠʨʦʚʘʥʠʷ, ʢʦʤʤʫʪʘ-

ʮʠʠ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʮʠʬʨʦʚʳʤʠ ʤʝʪʦʜʘʤʠ.  

ɼʣʷ ʩʪʨʦʛʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʰʠʨʦʢʦʧʦʣʦʩʥʳʭ ʠ ʫʟʢʦʧʦʣʦʩʥʳʭ ʩʠ-

ʩʪʝʤ ʩʪʨʦʛʠʭ ʢʨʠʪʝʨʠʝʚ ʥʝʪ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʝʩʣʠ ʰʠʨʠʥʘ 

ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʦʣʦʩʳ F, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ, ʤʥʦʛʦ ʤʝʥʴʰʝ, 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʵʪʦʡ ʧʦʣʦʩʳ fc, ʪʦ ʩʠʩʪʝʤʘ ʫʟʢʦʧʦʣʦʩʥʘʷ (ʪ.ʝ. 

F/fc <1). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʩʠʩʪʝʤʘ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ.  

ʇʦʜʨʘʟʜʝʣʝʥʠʝ ʥʘ ʤʦʙʠʣʴʥʳʝ ʠ ʧʦʜʚʠʞʥʳʝ ʩʠʩʪʝʤʳ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ. ʉʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ ʩʦʙʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʜʝʨʞʘ-

ʥʠʷ ʩʚʷʟʠ ʚ ʜʚʠʞʝʥʠʠ (ʧʦʜʚʠʞʥʦʩʪʴ) ʘʙʦʥʝʥʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʫʶ 

ʪʝʭʥʦʣʦʛʠʝʡ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʧʦʣʫʯʘʪʴ 

ʜʦʩʪʫʧ ʢ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʝʪʠ ʚ ʣʶʙʦʡ ʝʝ ʪʦʯʢʝ (ʤʦʙʠʣʴʥʦʩʪʴ). ʉ ʪʝʭ-

ʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʦʜʚʠʞʥʦʩʪʴ ʠ ʤʦʙʠʣʴʥʦʩʪʴ 

ʤʦʞʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʚʷʟʠ ʢ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʙʦ-

ʥʝʥʪʘ, ʩʣʦʞʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʠʟ ʦʜʥʦʡ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʩʦʧʨʝʜʝʣʴ-

ʥʫʶ ʙʝʟ ʨʘʟʨʳʚʘ ʩʚʷʟʠ, ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤ ʧʨʦʧʘ-

ʜʘʥʠʷʤ ʩʚʷʟʠ ʠ ʪ.ʧ.  

ʇʦ ʨʘʟʤʝʨʫ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʪʷʞʝʥʥʦ-

ʩʪʠ) ɹʉʇʀ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ:  

1. ɹʝʩʧʨʦʚʦʜʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʝʪʠ (WPAN ï wireless 

personal area network) ï ʩʝʪʠ ʩ ʨʘʜʠʫʩʦʤ ʜʝʡʩʪʚʠʷ ʦʪ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 
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ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ (ʜʦ 10 - 15 ʤ). ʆʥʠ ʩʣʫʞʘʪ, ʚ ʦʩʥʦʚʥʦʤ, ʜʣʷ ʟʘʤʝ-

ʥʳ ʠʥʪʝʨʬʝʡʩʥʳʭ ʢʘʙʝʣʝʡ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʢ ʢʦʤʧʴʶʪʝʨʫ ʧʝʨʠʬʝʨʠʡ-

ʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʦʚ ʪʘʢʠʭ ʠʥʪʝʨ-

ʬʝʡʩʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʤɺʪ. ʇʨʠʤʝʨʘʤʠ 

ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʝʪʝʡ ʷʚʣʷʶʪʩʷ ʩʝʪʠ ʥʘ ʦʩ-

ʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ IEEE 802.15.1 (Bluetooth), Home RF, IEEE 802.15.4 

(ZigBee) ʠ ʜʨ.  

2. ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ (WLAN ð wireless local 

area network) ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʚʟʘʠʤʥʫʶ ʫʜʘʣʝʥʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʩʦʪʝʥ ʤʝʪʨʦʚ ʠ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʦʚ ʜʦ 100 ʤɺʪ. 

ʕʪʦ ʩʝʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚ ʧʨʝʜʝʣʘʭ 

ʣʦʢʘʣʴʥʦʡ ʟʦʥʳ (ʟʜʘʥʠʷ, ʛʨʫʧʧʳ ʟʜʘʥʠʡ). ʅʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʦʚ ʣʦ-

ʢʘʣʴʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ ʩʪʨʦʷʪ ʠ ʩʝʪʠ ʛʦʨʦʜʩʢʦ-

ʛʦ ʤʘʩʰʪʘʙʘ. ʇʨʠʤʝʨʘʤʠ ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ 

ʷʚʣʷʶʪʩʷ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʡ DECT ʠ IEɽɽ 802.11 (Wi-Fi).  

3. ɹʝʩʧʨʦʚʦʜʥʳʝ ʛʦʨʦʜʩʢʠʝ ʩʝʪʠ (WMAN ï Wireless 

Metropolitan Area Network) ï ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʚʷʟʠ ʚ ʤʘʩʰʪʘʙʘʭ ʛʦʨʦʜʘ. ʗʚʣʷʶʪʩʷ ʣʦʛʠʯʥʳʤ ʨʘʟʚʠʪʠʝʤ WLAN, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʙʦʣʝʝ ʰʠ-

ʨʦʢʫʶ ʦʙʣʘʩʪʴ ʧʦʢʨʳʪʠʷ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʝ ʩʝʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʜʦʤʘʤʠ, ʘ ʪʘʢʞʝ ʢʘʢ ʘʣʴʪʝʨ-

ʥʘʪʠʚʘ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʨʦʚʦʜʥʳʤ ʩʝʪʷʤ. ʂ ʩʝʪʷʤ ʛʦʨʦʜʩʢʦʛʦ ʤʘʩʰʪʘ-

ʙʘ (ʨʝʛʠʦʥʘʣʴʥʳʤ) ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʥʦʞʝʩʪʚʦ ʩʝʪʝʡ ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ ʠ ʥʘʟʝʤʥʦʝ ʪʝʣʝ- ʠ ʨʘʜʠʦʚʝʱʘʥʠʝ, ʩʦʪʦ-

ʚʘʷ ʩʚʷʟʴ, ʪʘʥʢʦʚʳʝ ʩʠʩʪʝʤʳ. ʅʝʜʘʚʥʦ ʧʦʷʚʠʣʦʩʴ ʩʝʤʝʡʩʪʚʦ ʩʪʘʥʜʘʨ-

ʪʦʚ ʥʘ ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʛʦʨʦʜʩʢʦʛʦ ʤʘʩʰʪʘʙʘ 

IEEE 802.16 ʠ IEEE 802.20. ɸʥʘʣʦʛʠʯʥʦ Wi-Fi, ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʪʘʢʞʝ 

ʠʤʝʝʪ ʩʚʦʝ ʢʦʤʤʝʨʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ ð WiMAX (Worldwide 

Interoperability for Microwave Access), ʧʦʜʜʝʨʞʢʦʡ ʢʦʪʦʨʦʛʦ ʟʘʥʠʤʘ-

ʝʪʩʷ ʘʩʩʦʮʠʘʮʠʷ WiMAX Forum.  

4. ɹʝʩʧʨʦʚʦʜʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ WWAN. ɻʣʦʙʘʣʴʥʳʝ 

ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʩʧʫʪʥʠʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʩʚʷʟʠ. ʆʜʥʘʢʦ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ, ʥʘʧʨʠ-

ʤʝʨ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʝʪʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʩʚʷʟʘʥʳ ʜʨʫʛ 
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ʩ ʜʨʫʛʦʤ, ʠ ʚʩʝ ʦʥʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ, ʤʦʞʥʦ (ʩ ʥʝʢʦʪʦʨʦʡ ʥʘʪʷʞʢʦʡ) ʛʦʚʦʨʠʪʴ ʠ ʦ ʛʣʦʙʘʣʴʥʳʭ ʩʦ-

ʪʦʚʳʭ ʩʝʪʷʭ.  

ʆʩʦʙʦʡ ʛʨʘʜʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠ-

ʩʪʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʨʝʯʠ (ʠʣʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ) ʠ ʥʝʩʠʥʭʨʦʥʥʳʭ ʜʘʥ-

ʥʳʭ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʝʯʴ ï ʵʪʦ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ 

ʧʦʩʣʝ ʦʮʠʬʨʦʚʢʠ ʧʦʪʦʢ ʨʝʯʝʚʳʭ ʜʘʥʥʳʭ ʧʦ ʚʠʜʫ ʥʝ ʦʪʣʠʯʠʤ ʦʪ ʧʦʪʦ-

ʢʘ ʣʶʙʦʡ ʜʨʫʛʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʪʨʝʙ-

ʥʦʩʪʴ ʚ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʥʦʛʦ ʚʠʜʘ ʫʞʝ ʩʜʝʣʘʣʘ ʨʝʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʶ 

ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ (ʪʝʣʝʬʦʥʠʷ, ʪʝʣʝʚʠʜʝʥʠʝ, ʩʝʪʠ ʧʝ-

ʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ, ʪʝʣʝʤʝʪʨʠʷ) ʜʘʞʝ ʥʘ ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ. ʇʦ 

ʝʜʠʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʩʘʤʦʡ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʨʦʜʳ. ɺʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʜʘʣʝʢ ʪʦʪ ʜʝʥʴ, ʢʦʛʜʘ ʚʩʷ ʨʝʯʝʚʘʷ ʠ 

ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʮʠʬʨʦʚʳʤʠ ʤʝʪʦʜʘʤʠ. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ 

ɹʉʇʀ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʚ ʝʜʠ-

ʥʦʤ ʧʦʪʦʢʝ.  

ʉʦʦʪʥʦʰʝʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʰʝʧʝ-

ʨʝʯʠʩʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.2.4 ʠ ʚ ʪʘʙʣ. 2.  
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ʈʠʩ. 2.4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʨʦʚʦʜʥʳʭ ʉʇʀ 

   

 

ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ 

 

 WPAN  

 

IEEE 802.15.1 (Bluetooth), 64 ʂʙ/ʩ-1 ʄʙ/ʩ 10-100 ʤ 

Home RF 1(2) ʄʙ/ʩ ï 10(20) ʄʙ/ʩ ɼʦ 50 ʤ 

IEEE 802.15.3 11, 22, 33, 44, 55 ʄʙ/ʩ ɼʦ 10 ʤ 

IEEE 802.15.4 (ZigBee), 20, 40, 250 ʂʙ/ʩ ɼʦ 10 ʤ 

IEEE 802.15.3a (UWB) 100 ʄʙ/ʩ ï 1,3 ɻʙ/ʩ 5-10 ʤ 
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 WLAN  

IEEE 802.11 1-2 ʄʙ/ʩ 300 ʤ 

IEEE 802.11a 6, 12, 24 (9, 18, 36, 48, 54) 

ʄʙ/ʩ 

100 ʤ 

IEEE 802.11b 2, 5 ï 11 ʄʙ/ʩ (ʜʦ 33 ʄʙ/ʩ) 100 ʤ 

IEEE 802.11g 11 ï 54 ʄʙ/ʩ 100 ʤ 

IEEE 802.11n ɹʦʣʝʝ 160 ʄʙ/ʩ 100 ʤ 

DECT 70 ʂʙ/ʩ 30-70 ʤ (ʚ ʧʦʤʝʱʝʥʠʠ), 

100-400 ʤ (ʥʘ ʤʝʩʪʥʦʩʪʠ) 

 WMAN  

IEEE 802.11.16 2004 

(WiMax) 

30-40 ʄʙ/ʩ (ʜʦ 70ʄʙ/ʩ) 2,5-5 ʢʤ (ʧʦʜʚʠʞʥʳʝ ʘʙʦ-

ʥʝʥʪʳ (ʜʦ 

15 ʢʤ/ʯ)) 

40-50 ʢʤ (ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʘʙʦʥʝʥʪʳ) 

IEEE 802.11.16e (WiMax) ɼʦ 15 ʄʙ/ʩ 2-7 ʢʤ 

IEEE 802.11.16f(h) 

(WiMax) - ʧʝʨʩʧʝʢʪʠʚʥʳʝ 

ɼʦ 10 ʊʙ/ʩ ʇʦʜʜʝʨʞʢʘ ʤʦʙʠʣʴʥʦʩʪʴ 

(ʜʦ 300 ʢʤ/ʯ) 

 

 

 

 WWAN  

IEEE 802.20 (WiMax) ɹʦʣʝʝ 1 ʄʙ/ʩ ʇʦʜʜʝʨʞʢʘ ʤʦʙʠʣʴʥʦʩʪʴ ʠ 

ʩʦʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ 

GSM 9,6 ʂʙ/ʩ ʉʦʪʘ ʜʦ 35 ʢʤ 

CDMA 14,4 ʂʙ/ʩ ʉʦʪʘ ʜʦ 20 ʢʤ 

IMT-2000 2 ʄʙ/ʩ (ʜʣʷ ʤʘʣʦʧʦʜʚʠʞ-

ʥʳʭ ʘʙʦʥʝʥʪʦʚ) 

384 ʂʙ/ʩ (ʜʣʷ ʤʦʙʠʣʴʥʳʭ 

ʘʙʦʥʝʥʪʦʚ) 

ʉʦʪʘ 20-40 ʢʤ 
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  ɹʝʩʧʨʦʚʦʜʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʝʪʠ WPAN.  

 

ʇʝʨʩʦʥʘʣʴʥʳʝ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʣʠ ʧʦʷʚ-

ʣʷʪʴʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ï ʚ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ. ʆʜʥʘʢʦ ʣʠʰʴ ʢ 

ʢʦʥʮʫ 90-ʭ ʛʦʜʦʚ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ ʧʦʟʚʦʣʠʣʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʜʣʷ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʘʪʦʯʥʦ ʜʝʰʝʚʫʶ ʵʣʝʤʝʥʪʥʫʶ ʙʘʟʫ. ʆʪʢʨʳʚ-

ʰʠʝʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦʷʚʠʣʦʩʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʘʙʦʪʦʢ ʧʝʨʩʦʥʘʣʴʥʳʭ ɹʉʇʀ, ʦʩʥʦʚ-

ʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ï ʵʪʦ ʩʧʝʮʠʬʠʢʘʮʠʠ Home RF, ʩʪʘʥʜʘʨʪʳ ʩʝʤʝʡʩʪʚʘ 

IEEE 802.15 (Bluetooth, ZigBee ʠ ʜʨ.).  

   

ʉʪʘʥʜʘʨʪʳ Home RF ʠ IEEE 802.15.1 Bluetooth   

 

Home RF ï ʵʪʦ ʥʘʟʚʘʥʠʝ ʩʦʟʜʘʥʥʦʡ ʚ ʤʘʨʪʝ 1998 ʛʦʜʘ ʛʨʫʧʧʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (HRFWG - 

Home Radio Frequency Working Group). ɺ ʧʝʨʚʳʡ ʛʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ 

ʥʝʝ ʚʦʰʣʦ ʩʚʳʰʝ 90 ʬʠʨʤ, ʚʢʣʶʯʘʷ Intel, Compaq, Ericsson, Hewlett-

Packard ʠ Microsoft. ʆʥʘ ʦʨʛʘʥʠʟʦʚʳʚʘʣʘʩʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʪʢʨʳʪʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ SWAP (Shared 

Wireless Access Protocol), ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʨʘʜʠʦʩʝ-

ʪʠ Home RF. ɺʧʦʩʣʝʜʩʪʚʠʠ ʚʤʝʩʪʦ ʥʘʠʤʝʥʦʚʘʥʠʷ SWAP ʚ ʥʘʟʚʘʥʠʠ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ Home RF. ʆʙʦʨʫʜʦʚʘʥʠʝ Home RF 

ʨʘʙʦʪʘʝʪ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 2,4 ɻɻʮ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʤʝʪʦʜ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʩʦ ʩʢʘʯʢʦʦʙʨʘʟʥʦʡ ʧʝʨʝʩʪʨʦʡʢʦʡ ʯʘ-

ʩʪʦʪʳ.  

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, ʩʪʘʥʜʘʨʪ Home RF ʟʘʜʫʤʳʚʘʣʩʷ ʢʘʢ 

ʙʝʩʧʨʦʚʦʜʥʘʷ ʜʦʤʘʰʥʷʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʘʥʘʣʦʛ ʠʟ-

ʚʝʩʪʥʦʡ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʥʦʡ Ethernet-ʧʦʜʦʙʥʦʡ ʩʝʪʠ HomePNA 

(Home Phone Line Networking Alliance), ʠʩʧʦʣʴʟʦʚʘʚʰʝʡ ʚ ʢʘʯʝʩʪʚʝ 

ʥʦʩʠʪʝʣʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʪʝʣʝʬʦʥʥʫʶ ʣʠʥʠʶ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʡ 

ʨʘʙʦʪʳ ʩʝʪʠ Home RF ʥʝʦʙʭʦʜʠʤ host - ʢʦʤʧʴʶʪʝʨ (ʠʣʠ ʫʩʪʨʦʡʩʪʚʦ, 

ʚʳʧʦʣʥʷʶʱʝʝ ʝʛʦ ʬʫʥʢʮʠʠ).  

ʉʧʝʮʠʬʠʢʘ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʩʣʦʚʠʣʘ 

ʠʟʥʘʯʘʣʴʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʨʘʟ-
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ʥʦʦʙʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʦʪ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʧʝʨʠʬʝʨʠʠ 

ʜʦ ʙʝʩʰʥʫʨʦʚʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʩʨʝʜʩʪʚ ʙʳʪʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ. ʊʝʭʥʦʣʦ-

ʛʠʷ ʩʦʟʜʘʚʘʣʘʩʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʪʨʘʬʠʢʘ ï ʜʘʥʥʳʭ, ʛʦʣʦʩʘ 

ʠ ʧʦʪʦʢʦʚʦʛʦ ʤʫʣʴʪʠʤʝʜʠʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝ-

ʜʘʯʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʛʦʣʦʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʚʨʝʤʝʥʥʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ TDMA (ʟʘʠʤʩʪʚʦʚʘʥʥʳʡ ʠʟ ʩʝʪʝʡ DECT), ʘ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ - ʤʝʪʦʜ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ 

ʦʙʥʘʨʫʞʝʥʠʝʤ ʢʦʣʣʠʟʠʡ CSMA/CA (ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʠʤʝʥʷʝʤʦʤʫ ʚ 

ʩʝʪʷʭ Ethernet).  

ʇʝʨʚʘʷ ʚʝʨʩʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ Home RF ʧʦʷʚʠʣʘʩʴ 17 ʜʝʢʘʙʨʷ 

1998 ʛʦʜʘ ʠ ʦʙʝʩʧʝʯʠʚʘʣʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 2 ʄʙʠʪ/ʩ. ʇʦʷʚʣʝʥʠʝ ʚ 

ʤʘʨʪʝ 2001 ʛ. ʩʧʝʮʠʬʠʢʘʮʠʡ Home RF 2.0 ʧʦʟʚʦʣʠʣʦ ʧʦʜʥʷʪʴ ʧʦʜʜʝʨ-

ʞʠʚʘʝʤʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʦ 10 ʄʙʠʪ/ʩ., ʩ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʝʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦ 20 ʄʙʠʪ/ʩ. ʇʦʩʣʝʜʥʷʷ ʚʝʨ-

ʩʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ Home RF 2.01 ʚʳʰʣʘ 1 ʠʶʣʷ 2002 ʛʦʜʘ ʠ ʥʘ ʵʪʦʤ 

ʮʝʣʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ, ʘ ʚ ʷʥʚʘʨʝ 2003 ʛʦʜʘ ʦʥʘ ʙʳʣʘ 

ʨʘʩʬʦʨʤʠʨʦʚʘʥʘ.  

ʀʜʝʦʣʦʛʠʷ Bluetooth ʠʥʘʷ ï ʵʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʨʘʜʠʦʠʥʪʝʨ-

ʬʝʡʩ, ʩʚʷʟʳʚʘʶʱʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʘʤʳʝ ʨʘʟʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʥʝ ʪʨʝ-

ʙʫʶʱʠʡ ʜʦʨʦʛʦʡ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʆʜʥʘʢʦ ʫʩʪʨʦʡʩʪʚʘ  

Bluetooth ʩʝʛʦʜʥʷ ʨʝʘʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʟʘʤʝʥʳ 

ʧʨʦʚʦʜʘ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʦʤ (ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʙʝʩʧʨʦʚʦʜʥʦʡ ʛʘʨ-

ʥʠʪʫʨʳ ʜʣʷ ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ), ʥʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʯʘʡʰʠʡ ʩʧʝʢʪʨ ʟʘ-

ʣʦʞʝʥʥʳʭ ʚ ʥʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʈʳʥʦʢ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʠʣʦʞʝʥʠʡ ʧʦʢʘ 

ʚʦ ʤʥʦʛʦ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʨʳʥʦʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʝʪʝʚʳʭ ʫʩʪʨʦʡʩʪʚ. 

ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʝʢʨʘʩʥʦ ʧʨʦʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʧʨʠʤʝʥʝ-

ʥʠʷ ʠʤʝʥʥʦ ʜʣʷ ʩʝʪʝʚʳʭ ʟʘʜʘʯ ʩʪʘʥʜʘʨʪ HomeRF ʧʦʢʘ ʥʝ ʥʘʰʝʣ ʤʘʩ-

ʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʝʛʦ ʚʳʪʝʩʥʷʶʪ ʧʨʦʩʪʝʡʰʠʝ 

Bluetooth-ʫʩʪʨʦʡʩʪʚʘ, ʩ ʜʨʫʛʦʡ ð ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ IEEE 802.11, ʢʦ-

ʪʦʨʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʜʝʰʝʚʝʣʠ, ʣʠʰʠʚ ʪʝʤ ʩʘ-

ʤʳʤ HomeRF ʦʩʥʦʚʥʦʛʦ ʧʝʨʝʜ ʥʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ï ʥʠʟʢʦʡ ʩʪʦʠʤʦ-

ʩʪʠ. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʠʡ Bluetooth ʠ HomeRF ʧʨʠ-

ʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3.  
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ʉʚʦʠʤ ʧʦʷʚʣʝʥʠʝʤ ʩʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʦʙʷʟʘʥʘ ʢʦʤʧʘʥʠʷʤ 

Ericsson, IBM, Intel, Toshiba ʠ Nokia, ʢʦʪʦʨʳʝ ʚ ʬʝʚʨʘʣʝ 1998 ʛʦʜʘ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ ʧʝʨʩʦʥʘʣʴʥʦʡ ɹʉʇʀ ʦʨʛʘʥʠʟʦʚʘʣʠ ʩʧʝʮʠʘʣʴ-

ʥʫʶ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ SIG (Special Interest Group).  

ʋʞʝ ʚ 2000 ʛʦʜʫ ʚ Bluetooth SIG ʚʭʦʜʠʣʠ 1883 ʬʠʨʤʳ (ʥʘ ʧʦʨʷ-

ʜʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʫ HomeRF). ʅʦʚʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʦʜʜʝʨʞʘʣʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʳ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʨʪʘ-

ʪʠʚʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʦʪʦʚʳʭ ʪʝʣʝʬʦʥʦʚ, ʟʚʫʢʦʚʦʩʧʨʦʠʟʚʦʜʷʱʝʡ ʘʧ-

ʧʘʨʘʪʫʨʳ ʠ ʜʨ. ʉʝʛʦʜʥʷ ʩʪʘʥʜʘʨʪ Bluetooth ʧʨʠʟʥʘʥ ʚʩʝʤ ʤʠʨʦʚʳʤ ʩʦ-

ʦʙʱʝʩʪʚʦʤ. ʄʝʞʜʫ Bluetooth SIG ʠ IEEE ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʩʦʛʣʘʰʝ-

ʥʠʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʩʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʚʦʰʣʘ ʚ ʩʪʘʥ-

ʜʘʨʪ IEEE 802.15.1 (ʦʥ ʦʧʫʙʣʠʢʦʚʘʥ 14 ʠʶʥʷ 2002 ʛʦʜʘ ʢʘʢ çWireless 

Medium Access Control (MAC) and Physical Layer (PHY) Specifications 

for Wireless Personal Area Networks (WPANs)è ï ʉʧʝʮʠʬʠʢʘʮʠʠ ʢʦʥ-

ʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢ ʙʝʩʧʨʦʚʦʜʥʦʤʫ ʢʘʥʘʣʫ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʙʝʩʧʨʦ-

ʚʦʜʥʳʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʩʝʪʝʡ).  
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ʊʘʙʣʠʮʘ 3. ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʣʦʛʠʡ Bluetooth ʠ Home RF 

 

ʇʦʢʘʟʘʪʝʣʴ Home RF Bluetooth 

ɺʠʜ ʤʦʜʫʣʷʮʠʠ ʐʫʤʦʧʦʜʦʙʥʳʡ ʩʠʛʥʘʣ, 

ʤʝʪʦʜ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ 

ʐʫʤʦʧʦʜʦʙʥʳʡ ʩʠʛʥʘʣ, 

ʤʝʪʦʜ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ 

ʏʠʩʣʦ ʩʢʘʯʢʦʚ ʚ ʩʝ-

ʢʫʥʜʫ 

50 1600 

ʄʦʱʥʦʩʪʴ ʧʝʨʝʜʘʪ-

ʯʠʢʘ, ʤɺʪ 

100 100 

ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ 

ʜʘʥʥʳʤʠ, ʄʙʠʪ/ʩ 

1 ʠʣʠ 2 (ʚʦʟʤʦʞʥʦ, ʜʦ 20) 1 

ʉʧʦʩʦʙ ʤʦʜʫʣʷʮʠʠ ɼʚʫʭ- ʠʣʠ ʯʝʪʳʨʝʭʫʨʦʚʥʝ-

ʚʘʷ ʏʄ 

ɼʚʫʭʫʨʦʚʥʝʚʘʷ ʏʄ 

ʂʦʣʠʯʝʩʪʚʦ 

ʫʩʪʨʦʡʩʪʚ ʚ ʩʝʪʠ 

ɼʦ 127 ʅʝ ʦʛʨʘʥʠʯʝʥʦ 

ɿʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ Blowfish data security 40- ʠ 64-ʙʠʪʥʦʝ ʰʠʬʨʦ-

ʚʘʥʠʝ 

ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ, ʤ 50 10-100 

   

ʉʧʝʮʠʬʠʢʘʮʠʷ Bluetooth ʦʧʠʩʳʚʘʝʪ ʧʘʢʝʪʥʳʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʩ ʚʨʝʤʝʥʥʳʤ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝʤ. ʈʘʜʠʦʦʙʤʝʥ ʧʨʦ-

ʠʩʭʦʜʠʪ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ 2400-2483,5 ʄɻʮ (ʚ ʉʐɸ ʠ ʨʷʜʝ ʜʨʫʛʠʭ 

ʩʪʨʘʥ ï ʵʪʦ ʙʝʟʣʠʮʝʥʟʠʦʥʥʳʡ ʜʠʘʧʘʟʦʥ). ɺ ʨʘʜʠʦʪʨʘʢʪʝ ʧʨʠʤʝʥʝʥ ʤʝ-

ʪʦʜ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ ʠ ʜʚʫʭʫʨʦʚ-

ʥʝʚʘʷ ʯʘʩʪʦʪʥʘʷ ʤʦʜʫʣʷʮʠʷ ʩ ʬʠʣʴʪʨʦʤ ɻʘʫʩʩʘ (binary Gaussian 

Frequency Shift Keying). ʄʝʪʦʜ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ 

ʚʩʷ ʦʪʚʝʜʝʥʥʘʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʣʦʩʘ ʯʘʩʪʦʪ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʧʨʝ-

ʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʢʘʥʘʣʦʚ ʰʠʨʠʥʦʡ 1ʄɻʮ ʢʘʞʜʳʡ.  

ʂʘʥʘʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʩʝʚʜʦʩʣʫʯʘʡʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʩʢʘʯʢʦʚ ʧʦ 79 ʠʣʠ 23 ʨʘʜʠʦʯʘʩʪʦʪʥʳʤ ʧʦʜʢʘʥʘʣʘʤ (ʪʘʙʣ. 4). 

ʂʘʞʜʳʡ ʢʘʥʘʣ ʜʝʣʠʪʩʷ ʥʘ ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

625 ʤʢʩ, ʧʨʠʯʝʤ ʢʘʞʜʦʤʫ ʩʝʛʤʝʥʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʝ-

ʩʫʱʘʷ (ʧʦʜʢʘʥʘʣ). ʇʝʨʝʜʘʪʯʠʢ çʧʝʨʝʩʢʘʢʠʚʘʝʪè ʩ ʥʝʩʫʱʝʡ ʥʘ ʥʝʩʫ-
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ʱʫʶ ʩʠʥʭʨʦʥʥʦ ʩ ʧʨʠʝʤʥʠʢʦʤ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʥʦʤʝʨʦʤ ʢʘʥʘʣʘ. ɿʘ ʩʝʢʫʥʜʫ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʜʦ 1600 ʯʘʩʪʦʪʥʳʭ 

ʩʢʘʯʢʦʚ. ʊʘʢʦʡ ʤʝʪʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ ʠ ʥʝʢʦʪʦʨʫʶ 

ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ ʧʝʨʝʜʘʯ. ʇʦʩʣʝʜʥʷʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʝʩʣʠ 

ʧʝʨʝʜʘʥʥʳʡ ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʦʜʢʘʥʘʣʫ ʧʘʢʝʪ ʥʝ ʙʳʣ ʧʨʠʥʷʪ, ʪʦ ʧʨʠ-

ʝʤʥʠʢ ʩʦʦʙʱʘʝʪ ʦʙ ʵʪʦʤ, ʠ ʧʝʨʝʜʘʯʘ ʧʘʢʝʪʘ ʧʦʚʪʦʨʷʝʪʩʷ ʥʘ ʦʜʥʦʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʧʦʜʢʘʥʘʣʦʚ, ʫʞʝ ʥʘ ʜʨʫʛʦʡ ʯʘʩʪʦʪʝ.  

   

ʊʘʙʣʠʮʘ 4. ʈʘʟʜʝʣʝʥʠʝ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʥʘ ʧʦʜʢʘʥʘʣʳ ʚ ʩʪʘʥʜʘʨʪʝ Bluetooth 

 

ʉʪʨʘʥʘ  ɼʠʘʧʘʟʦʥ, ʄɻʮ  ʅʝʩʫʱʘʷ  

ʯʘʩʪʦʪʘ ʧʦʜʢʘʥʘʣʦʚ, 

ʄɻʮ  

ɼʦʧʫʩʪʠʤʳʝ ʥʦʤʝʨʘ 

ʧʦʜʢʘʥʘʣʦʚ, k 

ɽʚʨʦʧʘ* ʠ ʉʐɸ  2400,8-2483,5  2402 + k  0 ... 79  

ʗʧʦʥʠʷ  2471,8-2497,8  2473 + k  0 ... 23  

ʀʩʧʘʥʠʷ  2445,8-2475,8  2449 + k  0 ... 22  

ʌʨʘʥʮʠʷ  2446,5-2483,5  2454 + k  0 ... 22  

  * ʂʨʦʤʝ ʀʩʧʘʥʠʠ ʠ ʌʨʘʥʮʠʠ  

 

ʇʨʦʪʦʢʦʣ Bluetooth ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʷ ʪʠʧʘ ʪʦʯʢʘ-ʪʦʯʢʘ 

ʠ ʪʦʯʢʘ-ʤʥʦʛʦʪʦʯʢʘ. ɼʚʘ ʠʣʠ ʙʦʣʝʝ ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʢʘ-

ʥʘʣ ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʟʫʶʪ ʧʠʢʦʩʝʪʴ (piconet). ʆʜʥʦ ʠʟ ʫʩʪʨʦʡʩʪʚ ʨʘʙʦ-

ʪʘʝʪ ʢʘʢ ʦʩʥʦʚʥʦʝ (master), ʘ ʦʩʪʘʣʴʥʳʝ ï ʢʘʢ ʧʦʜʯʠʥʝʥʥʳʝ (slaves). ɺ 

ʦʜʥʦʡ ʧʠʢʦʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦ ʩʝʤʠ ʘʢʪʠʚʥʳʭ ʧʦʜʯʠʥʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʧʨʠ ʵʪʦʤ ʦʩʪʘʣʴʥʳʝ ʧʦʜʯʠʥʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ çʧʘʨʢʦʚʢʠè, ʦʩʪʘʚʘʷʩʴ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʩ ʦʩʥʦʚʥʳʤ 

ʫʩʪʨʦʡʩʪʚʦʤ. ɺʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʧʠʢʦʩʝʪʠ ʦʙʨʘʟʫʶʪ çʨʘʩʧʨʝʜʝʣʝʥ-

ʥʫʶ ʩʝʪʴè (scatternet).  
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ʈʠʩ. 2.5. ɺʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʧʠʢʦʩʝʪʝʡ 

 

ɺ ʢʘʞʜʦʡ ʧʠʢʦʩʝʪʠ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʦʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʦʜʥʘʢʦ ʧʦʜʯʠʥʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʨʘʟʣʠʯʥʳʝ ʧʠʢʦʩʝ-

ʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʜʥʦʡ ʧʠʢʦʩʝʪʠ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʧʦʜʯʠʥʝʥʥʳʤ ʚ ʜʨʫʛʦʡ (ʨʠʩ. 2.5). ʇʠʢʦʩʝʪʠ ʥʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦʪʝ ï ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʠʩʧʦʣʴʟʫʝʪ ʩʚʦʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ. ɺ ʦʜʥʦʡ ʞʝ ʧʠʢʦʩʝʪʠ ʚʩʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʳ ʧʦ ʚʨʝʤʝʥʠ ʠ ʯʘʩʪʦʪʘʤ. ʇʩʝʚʜʦʩʣʫʯʘʡ-

ʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʢʘʯʢʦʚ ʫʥʠʢʘʣʴʥʘ ʜʣʷ ʢʘʞʜʦʡ ʧʠʢʦʩʝʪʠ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʜʨʝʩʦʤ ʝʝ ʦʩʥʦʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʠʥʘ ʮʠʢʣʘ ʧʩʝʚʜʦ-

ʩʣʫʯʘʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ï 227 ʵʣʝʤʝʥʪʦʚ. ɺ ʩʪʘʥʜʘʨʪʝ 

Bluetooth ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʜʫʧʣʝʢʩʥʘʷ ʧʝʨʝʜʘʯʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʜʝʣʝʥʠʷ 

ʚʨʝʤʝʥʠ (time division duplexing ï TDD). ʆʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʝʨʝʜʘ-

ʝʪ ʧʘʢʝʪʳ ʚ ʥʝʯʝʪʥʳʝ ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ, ʘ ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ï ʚ ʯʝʪʥʳʝ. ʇʘʢʝʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʜʦ ʧʷʪʠ 
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ʚʨʝʤʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʘ ʢʘʥʘʣʘ ʥʝ ʤʝʥʷʝʪʩʷ ʜʦ ʦʢʦʥ-

ʯʘʥʠʷ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ. ʇʨʦʪʦʢʦʣ Bluetooth ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʘʩʠʥʭʨʦʥʥʳʡ ʢʘʥʘʣ ʜʘʥʥʳʭ, ʜʦ ʪʨʝʭ ʩʠʥʭʨʦʥʥʳʭ (ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦ-

ʨʦʩʪʴʶ) ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ ʠʣʠ ʢʘʥʘʣ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʘʩʠʥʭʨʦʥʥʦʡ 

ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ ʠ ʩʠʥʭʨʦʥʥʦʡ ʧʝʨʝʜʘʯʝʡ ʛʦʣʦʩʘ. ʉʢʦʨʦʩʪʴ ʢʘʞʜʦʛʦ 

ʛʦʣʦʩʦʚʦʛʦ ʢʘʥʘʣʘ ï 64 ʢʙʠʪ/ʩ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘʩʠʥʭʨʦʥʥʦʛʦ ʚ 

ʘʩʠʤʤʝʪʨʠʯʥʦʤ ʨʝʞʠʤʝ ï ʜʦ 723,2 ʢʙʠʪ/ʩ ʚ ʧʨʷʤʦʤ ʠ 57,6 ʢʙʠʪ/ʩ ʚ ʦʙ-

ʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʣʠ ʜʦ 433,9 ʢʙʠʪ/ʩ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ 

ʩʠʤʤʝʪʨʠʯʥʦʤ ʨʝʞʠʤʝ.  

ʉʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (SCO) ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʨʝʞʠʤʝ ʪʦʯ-

ʢʘ-ʪʦʯʢʘ. ʊʘʢʦʡ ʚʠʜ ʩʚʷʟʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʟʘʜʝʨʞʢʘʤ, ʥʘʧʨʠʤʝʨ ʛʦʣʦʩʘ. ʆʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʦ ʪʨʝʭ ʩʠʥʭʨʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ï ʜʦ 

ʪʨʝʭ ʩʠʥʭʨʦʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʦʜʥʠʤ ʦʩʥʦʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʠʣʠ ʜʦ 

ʜʚʫʭ ï ʩ ʨʘʟʥʳʤʠ ʦʩʥʦʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ʇʨʠ ʩʠʥʭʨʦʥʥʦʤ ʩʦʝʜʠ-

ʥʝʥʠʠ ʦʩʥʦʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʨʝʟʝʨʚʠʨʫʝʪ ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥʪʳ, ʩʣʝʜʫ-

ʶʱʠʝ ʯʝʨʝʟ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ SCO-ʠʥʪʝʨʚʘʣʳ. ɼʘʞʝ ʝʩʣʠ ʧʘʢʝʪ ʧʨʠʥʷʪ 

ʩ ʦʰʠʙʢʦʡ, ʧʦʚʪʦʨʥʦ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʦʥ ʥʝ ʧʝʨʝʜʘʝʪʩʷ.  

ʇʨʠ ʘʩʠʥʭʨʦʥʥʦʡ ʩʚʷʟʠ (ACL) ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʩʝʛʤʝʥ-

ʪʳ, ʥʝ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʜʣʷ ʩʠʥʭʨʦʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ɸʩʠʥʭʨʦʥʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤ ʠ ʚʩʝʤʠ ʘʢʪʠʚʥʳʤʠ ʧʦʜʯʠ-

ʥʝʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ ʧʠʢʦʩʝʪʠ. ʆʩʥʦʚʥʦʝ ʠ ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡ-

ʩʪʚʘ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʦ ʘʩʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ. ʇʦ-

ʩʢʦʣʴʢʫ ʚ ʧʠʢʦʩʝʪʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʜʯʠʥʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʢʦʥʢʨʝʪʥʦʝ ʧʦʜʯʠʥʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʧʨʘʚʣʷʝʪ ʧʘʢʝʪ ʦʩʥʦʚʥʦʤʫ, 

ʪʦʣʴʢʦ ʝʩʣʠ ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʥʘ ʝʛʦ ʘʜʨʝʩ ʧʨʠʰʝʣ 

ʧʘʢʝʪ ʦʪ ʦʩʥʦʚʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɽʩʣʠ ʚ ʘʜʨʝʩʥʦʤ ʧʦʣʝ ACL-ʧʘʢʝʪʘ ʘʜ-

ʨʝʩ ʥʝ ʫʢʘʟʘʥ, ʧʘʢʝʪ ʩʯʠʪʘʝʪʩʷ çʰʠʨʦʢʦʚʝʱʘʪʝʣʴʥʳʤè ï ʝʛʦ ʤʦʛʫʪ ʯʠ-

ʪʘʪʴ ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ. ɸʩʠʥʭʨʦʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʦʚʪʦʨʥʦ 

ʧʝʨʝʜʘʚʘʪʴ ʧʘʢʝʪʳ, ʧʨʠʥʷʪʳʝ ʩ ʦʰʠʙʢʘʤʠ (ʤʝʭʘʥʠʟʤ ARQ ð 

automatic repeat request).  

ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʶ ʩʚʦʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, 

ʩʪʘʥʜʘʨʪ Bluetooth ʢʘʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʝʪʝʚʦʡ ʩʪʘʥʜʘʨʪ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʝʛʦʜʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. ɺʦʟʤʦʞʥʦ, ʧʨʠʯʠʥʘ ʢʨʦʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 
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ʚʩʝ ʞʝ ʵʪʦ ʝʱʝ ʦʯʝʥʴ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʘ ʪʘʢʞʝ ʚ ʪʦʤ, ʯʪʦ Bluetooth 

ʩʣʠʰʢʦʤ ʫʥʠʚʝʨʩʘʣʝʥ. ɺ ʦʜʥʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʝʤʫ ʥʝʜʦʩʪʘʝʪ ʩʢʦʨʦʩʪʠ 

ʦʙʤʝʥʘ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʝʨʝʜʘʯʝ ʚʠʜʝʦʩʠʛʥʘʣʘ), ʚ ʜʨʫʛʠʭ ð ʪʨʝʙʫʶʪ-

ʩʷ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʠ ʜʝʰʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ. ʏʪʦʙʳ ʨʘʟʨʝʰʠʪʴ ʵʪʠ ʧʨʦʪʠ-

ʚʦʨʝʯʠʷ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʠʟʦʚʘʪʴ ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨ-

ʩʦʥʘʣʴʥʳʭ ʉʇʀ, ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ IEEE 802.15, ʥʝ ʫʜʦʚʦʣʴʩʪʚʦʚʘʚʰʠʩʴ 

ʩʪʘʥʜʘʨʪʦʤ IEEE 802.15.1, ʩʦʟʜʘʣʘ ʝʱʝ ʜʚʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʛʨʫʧʧʳ 

(Tg3 ʠ Tg4). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 2003 ʛʦʜʘ ʙʳʣʠ ʦʧʫʙʣʠʢʦ-

ʚʘʥʳ ʜʚʘ ʥʦʚʳʭ ʩʪʘʥʜʘʨʪʘ ï IEEE 802.15.3 çWireless Medium Access 

Control (MAC) and Physical Layer (PHY) Specifications for High Rate 

Wireless Personal Area Networks (WPANs)è ʠ IEEE  

802.15.4 çWireless Medium Access Control (MAC) and Physical 

Layer (PHY) Specifications for Low-Rate Wireless Personal Area 

Networks (LR-WPANs)è ï ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʠ ʥʠʟʢʦ-

ʩʢʦʨʦʩʪʥʦʡ ʧʝʨʩʦʥʘʣʴʥʳʭ ɹʉʇʀ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

   

ʅʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʩʝʪʠ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4 (ZigBee)  

 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʦʯʝʥʴ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʥʝʚʳʩʦʢʦʡ ʩʢʦʨʦ-

ʩʪʠ ʦʙʤʝʥʘ ï ʣʠʰʴ ʙʳ ʩʝʪʝʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣʠ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦ-

ʩʪʳʤʠ, ʜʝʰʝʚʳʤʠ, ʩʦ ʩʚʝʨʭʥʠʟʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʵʥʝʨʛʠʠ ʠ ʥʝʩʣʦʞ-

ʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ. ʊʘʢ, ʜʣʷ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʠʛʨ ʥʝ 

ʥʫʞʥʘ ʩʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʚʳʰʝ 250 ʢʙʠʪ/ʩ, ʘ ʨʘʟʣʠʯʥʳʝ 

ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ ʥʝ ʪʨʝʙʫʶʪ ʩʢʦʨʦʩʪʝʡ 

ʧʝʨʝʜʘʯʠ ʙʦʣʝʝ 20 ʢʙʠʪ/ʩ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʠ ʙʳʣ ʨʘʟʨʘ-

ʙʦʪʘʥ ʩʪʘʥʜʘʨʪ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ɹʉʇʀ IEEE 802.15.4. ɽʛʦ ʨʘʟʨʘʙʦʪ-

ʯʠʢʦʤ ʚʳʩʪʫʧʠʣ ʘʣʴʷʥʩ ʢʦʤʧʘʥʠʡ (Inven-sys, Honeywell, Mitsubishi 

Electric, Motorola, Philips), ʥʘʟʚʘʚʰʠʡ ʩʝʙʷ ZigBee - (ʦʪ Zig-zag ð ʟʠʛ-

ʟʘʛ ʠ Bee ð ʧʯʝʣʘ). ʇʦʜʨʘʟʫʤʝʚʘʣʦʩʴ, ʯʪʦ ʪʦʧʦʣʦʛʠʷ ʩʝʪʠ ʙʫʜʝʪ 

ʥʘʧʦʤʠʥʘʪʴ ʟʠʛʟʘʛʦʦʙʨʘʟʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʧʦʣʝʪʘ ʧʯʝʣʳ ʦʪ ʮʚʝʪʢʘ ʢ 

ʮʚʝʪʢʫ.  

ʉʪʘʥʜʘʨʪ IEEE 802.15.4 (ZigBee) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʨʘʙʦʪʫ ʚ ʪʨʝʭ 

ʜʠʘʧʘʟʦʥʘʭ: ʦʜʠʥ ʢʘʥʘʣ 868,0-868,6 ʄɻʮ (ʜʣʷ ɽʚʨʦʧʳ), 10 ʢʘʥʘʣʦʚ ʚ 
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ʜʠʘʧʘʟʦʥʝ 902-928 ʄɻʮ (ʰʘʛ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʦʪ 2 ʄɻʮ, ʩʘʤʘʷ ʥʠʞ-

ʥʷʷ ʠʟ ʥʠʭ ï 906 ʄɻʮ) ʠ 16 ʢʘʥʘʣʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 2400-2483,5 ʄɻʮ 

(ʰʘʛ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʦʪ 5 ʄɻʮ, ʩʘʤʘʷ ʥʠʞʥʷʷ ʠʟ ʥʠʭ ï 2405 ʄɻʮ) 

(ʪʘʙʣ. 5).  

 

ʊʘʙʣʠʮʘ 5. ʏʘʩʪʦʪʥʳʝ ʜʠʘʧʘʟʦʥʳ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʚ ʩʝʪʷʭ IEEE 802.15.4 

 

ʏʘʩʪʦʪʥʳʡ 

ʜʠʘʧʘʟʦʥ, 

ʄɻʮ 

ʏʠʧʦʚʘʷ ʩʢʦ-

ʨʦʩʪʴ, 

ʂʯʠʧ/ʩ 

ʄʦʜʫʣʷʮʠʷ ɹʠʪʦʚʘʷ ʩʢʦ-

ʨʦʩʪʴ, ʢʙʠʪ/ʩ 

ʉʢʦʨʦʩʪʴ ʩʠʤ-

ʚʦʣʦʚ, ʂʩʠʤʚʦ-

ʣʦʚ/ʩ 

868-868,6 300 BPSK 20 20 

902-928 600 BPSK 40 40 

2400-2483,5 2000 O-QPSK 250 62,5 

 

ɺ ʨʘʜʠʦʢʘʥʘʣʝ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʧʝʨʝʜʘʯʠ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ (DSSS). ʄʦʜʫʣʷ-

ʮʠʷ ʠ ʨʘʩʰʠʨʷʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʜʠʘʧʘʟʦʥʦʚ 868/915 ʠ 

2450 ʄɻʮ ʨʘʟʣʠʯʥʳ. ɺ ʜʠʘʧʘʟʦʥʝ 2450 ʄɻʮ ʧʦʪʦʢ ʥʝʤʦʜʫʣʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʛʨʫʧʧʳ ʧʦ ʯʝʪʳʨʝ ʙʠʪʘ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʟʘʤʝ-

ʥʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 16 ʢʚʘʟʠʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʣʠʥʦʡ 

32 ʙʠʪʘ (ʯʠʧʘ). ʄʦʜʫʣʷʮʠʷ ʜʘʥʥʳʭ ð ʢʚʘʜʨʘʪʫʨʥʘʷ ʬʘʟʦʚʘʷ (QPSK) 

ʩʦ ʩʜʚʠʛʦʤ. ɺ ʜʠʘʧʘʟʦʥʝ 868/915 ʄɻʮ ʧʦʪʦʢ ʜʘʥʥʳʭ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʢʦʜʠʨʦʚʘʥʠʶ ʠ ʟʘʤʝʥʝ ʢʘʞʜʦʛʦ ʙʠʪʘ ʨʘʩʰʠʨʷ-

ʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʜʣʠʥʦʡ 15 ʙʠʪ. ɼʘʣʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʡ 

ʧʦʪʦʢ ʜʘʥʥʳʭ ʧʝʨʝʜʘʝʪʩʷ ʚ ʨʘʜʠʦʢʘʥʘʣ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʫʭʧʦʟʠʮʠʦʥ-

ʥʦʡ ʬʘʟʦʚʦʡ ʤʦʜʫʣʷʮʠʠ (BPSK).  
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ʈʠʩ. 2.6.  ʊʦʧʦʣʦʛʠʷ ʩʝʪʠ IEEE 802.15.4 ʪʠʧʘ çʟʚʝʟʜʘè ʠ çʨʘʚʥʳʡ ʩ ʨʘʚʥʳʤè 

 
ʈʠʩ. 2.7. ʆʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʪʝʨʦʚ ʚ ʩʝʪʴ IEEE 802.15.4 

   

ʉʝʪʴ ʩʪʘʥʜʘʨʪʘ IEEE 802.15.4 ʩʦʜʝʨʞʠʪ ʜʚʘ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚ ï ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʧʦʣʥʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ (FFD) ʠ ʫʩʪʨʦʡʩʪʚʘ ʩ ʫʤʝʥʴʰʝʥ-

ʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ (RFD). ʀʭ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʚ ʩʣʝʜʫʶʱʝʤ: 

FFD ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʦʝʜʠʥʝʥʠʷ ʩ ʣʶʙʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, RFD ï 

ʪʦʣʴʢʦ ʩ FFD. ɺ ʢʘʞʜʦʡ ʧʠʢʦʩʝʪʠ (PAN) ʜʦʣʞʥʦ ʙʳʪʴ ʫʩʪʨʦʡʩʪʚʦ ï 

ʢʦʦʨʜʠʥʘʪʦʨ PAN. ɽʛʦ ʬʫʥʢʮʠʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ FFD. ʉʝʪʴ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʜʥʦʛʦ FFD ʠ ʥʝʩʢʦʣʴʢʠʭ RFD, ʦʙʨʘʟʫʝʪ ʪʦʧʦʣʦʛʠʶ ʪʠ-

ʧʘ çʟʚʝʟʜʘè. ɽʩʣʠ ʚ ʩʝʪʠ FFD ʥʝʩʢʦʣʴʢʦ, ʪʦʧʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ ï ʪʠʧʘ ʦʜʥʦʨʘʥʛʦʚʦʡ ʩʝʪʠ (ʩʝʪʠ ʨʘʚʥʦʧʨʘʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ï 

peer-to-peer) çʢʘʞʜʳʡ ʩ ʢʘʞʜʳʤè (ʨʠʩ. 2.6) ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʝ ʥʝʩʢʦʣʴ-
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ʢʠʭ ʟʚʝʟʜʦʦʙʨʘʟʥʳʭ ʢʣʘʩʪʝʨʦʚ (ʨʠʩ. 2.7). ʅʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʜʥʦ ʠʟ 

FFD ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʢʦʦʨʜʠʥʘʪʦʨʘ ʩʝʪʠ. ʂʘʞʜʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʩʝ-

ʪʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 64-ʨʘʟʨʷʜʥʳʡ ʘʜʨʝʩ.  

ʉʪʘʥʜʘʨʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʩʪʨʦʡʩʪʚ ʥʝ ʪʦʣʴʢʦ 

ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ PAN, ʥʦ ʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʝʜʥʠʤʠ PAN (ʜʣʷ 

ʯʝʛʦ ʠ ʥʫʞʥʘ ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʘʜʨʝʩʘʮʠʠ). ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʦʙʤʝʥʘ 

ʚʥʫʪʨʠ ʩʝʪʠ ʢʦʦʨʜʠʥʘʪʦʨ PAN ʤʦʞʝʪ ʧʨʠʩʚʦʠʪʴ ʫʩʪʨʦʡʩʪʚʘʤ ʙʦʣʝʝ 

ʢʦʨʦʪʢʠʝ 16ʨʘʟʨʷʜʥʳʝ ʘʜʨʝʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʤʝʞʩʝʪʝʚʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 16-ʨʘʟʨʷʜʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʩʝʪʝʡ, ʪʘʢ-

ʞʝ ʥʘʟʥʘʯʘʝʤʳʝ ʢʦʦʨʜʠʥʘʪʦʨʦʤ.  

ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ, ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʤʳʡ ɸʣʴʷʥʩʦʤ ZigBee, 

ʧʨʠʟʚʘʥ ʟʘʧʦʣʥʠʪʴ ʚʘʢʫʫʤ ʚ ʩʧʝʢʪʨʝ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʠ ʜʝʰʝʚʳʭ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʝʜʦʨʦʛʠʝ ʧʨʦʜʫʢʪʳ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʠ ʯʨʝʟʚʳʯʘʡʥʦ ʛʠʙʢʠʤʠ ʬʫʥʢʮʠʷʤʠ ʧʦʜ-

ʜʝʨʞʢʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

   

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ WLAN.  

 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (WLAN) 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʥʝʚʝʨʦʷʪʥʦ ʙʳʩʪʨʦ. ʇʨʦʩʪʦʪʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʪʘʢʠʭ ʩʝʪʝʡ ʦʛʨʘʥʠʯʝʥʘ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʦʬʦʨʤʣʝʥʠʷ ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ (ʚ ʪʝʭ ʩʪʨʘʥʘʭ, ʛʜʝ ʵʪʦ 

ʪʨʝʙʫʝʪʩʷ).  

ɼʠʘʧʘʟʦʥ ʠʣʠ ʦʙʣʘʩʪʴ ʦʭʚʘʪʘ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʩʪʝʤ WLAN ʜʦ-

ʩʪʠʛʘʝʪ 160 ʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʘ ʠʤʝʶʱʠʭʩʷ ʧʨʝ-

ʧʷʪʩʪʚʠʡ, ʘ ʧʦ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʥʠ ʥʝ ʫʩʪʫʧʘʶʪ ʚʳʜʝʣʝʥʥʳʤ 

ʤʝʜʥʳʤ ʣʠʥʠʷʤ. ʉ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ ʤʦʞʥʦ 

ʨʘʩʰʠʨʠʪʴ ʟʦʥʫ ʜʝʡʩʪʚʠʷ, ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʙʦʜʫ ʧʝʨʝʜʚʠ-

ʞʝʥʠʷ ʠ ʨʘʩʰʠʨʝʥʠʝ ʟʦʥʳ ʦʭʚʘʪʘ ʩʝʪʠ. ʉʝʪʠ WLAN ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʥʘʜʝʞʥʳ. ʇʦʩʢʦʣʴʢʫ ʙʝʩʧʨʦʚʦʜʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʫʭʦʜʠʪ ʢʦʨʥʷʤʠ ʚ 

ʦʙʦʨʦʥʥʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʝʩʧʨʦʚʦʜ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ. ɺ ʩʝʪʷʭ WLAN 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ Direct Sequence Spread Spectrum (DSSS), ʢʦ-
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ʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʠʩʢʘʞʝʥʠʶ ʜʘʥʥʳʭ, ʧʦ-

ʤʝʭʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʥʘʤʝʨʝʥʥʳʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʧʨʦʭʦʜʷʪ ʘʫʪʝʥʪʠʬʠʢʘʮʠʶ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨʫ, ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥ-

ʥʳʤ. ɼʣʷ ʧʝʨʝʜʘʯʠ ʦʩʦʙʦ ʫʷʟʚʠʤʳʭ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ Wired Equivalent Privacy (WEP), ʧʨʠ ʢʦʪʦʨʦʤ ʩʠʛ-

ʥʘʣ ʰʠʬʨʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʘʣʛʦʨʠʪʤʦʤ, ʘ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʠʨʫ-

ʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘ. ɺ ʩʝʪʷʭ WLAN, ʨʘʙʦʪʘʶʱʠʭ 

ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ 802.11b, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦ-

ʩʪʠ ʩʝʪʠ ʚʤʝʩʪʝ ʩ ʘʫʪʝʥʪʠʬʠʢʘʮʠʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

40-ʙʠʪʥʳʝ ʠ 128-ʙʠʪʥʳʝ ʘʣʛʦʨʠʪʤʳ ʰʠʬʨʦʚʘʥʠʷ. ʇʝʨʝʭʚʘʪ ʪʨʘʬʠʢʘ, 

ʢʘʢ ʫʤʳʰʣʝʥʥʳʡ, ʪʘʢ ʠ ʥʝʫʤʳʰʣʝʥʥʳʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʝʥ. 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦ. ɽʛʦ ʤʦʞʥʦ 

ʫʚʝʣʠʯʠʚʘʪʴ, ʧʨʦʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʷ ʥʦʚʳʝ ʪʦʯʢʠ ʜʦʩʪʫʧʘ. ʇʝʨʝʢʨʳʚʘ-

ʶʱʠʭʩʷ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ ʩʦʟʜʘʚʘʪʴ ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ, ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝ ʙʦʣʝʝ ʪʨʝʭ.  

ʅʝ ʩʤʦʪʨʷ ʥʘ ʤʦʣʦʜʦʩʪʴ ʩʪʘʥʜʘʨʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʦʥʠ ʫʞʝ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʳ ʠ ʦʧʨʦʙʦʚʘʥʳ 

ʥʘ ʧʨʘʢʪʠʢʝ. ʋʯʠʪʳʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦʝ ʠ ʦʙʰʠʨʥʦʝ ʦʩʚʝʱʝʥʠʝ 

ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ ʠ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ WLAN, ʪʦʣʴʢʦ ʢʨʘʪʢʦ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʤʘʩ-

ʩʦʚʳʭ ʤʥʦʞʝʩʪʚʘʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝ-

ʪʝʡ - IEEE 802.11 ʠ DECT.  

   

ʉʝʤʝʡʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.11  

 

ɹʘʟʦʚʳʡ ʩʪʘʥʜʘʨʪ IEEE 802.11. ʈʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʃɺʉ ʥʘʯʘʣʠʩʴ ʚ 1989 ʛʦʜʫ, ʢʦʛʜʘ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ 11-ʛʦ ʢʦʤʠʪʝʪʘ IEEE 802. ɺ ʠʶʣʝ 1997 ʛʦʜʘ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʨʘʙʦʪʳ ʵʪʦʡ ʛʨʫʧʧʳ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʩʪʘʥʜʘʨʪ IEEE 802.11 

çʉʧʝʮʠʬʠʢʘʮʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʢ ʢʘ-

ʥʘʣʫ ʧʝʨʝʜʘʯʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡè (Wireless LAN Medium 

Access Control and Physical Layer Specifications). ʆʥ ʦʧʨʝʜʝʣʷʣ ʘʨʭʠ-

ʪʝʢʪʫʨʫ ʩʝʪʠ, ʧʨʠʥʮʠʧʳ ʜʦʩʪʫʧʘ ʫʩʪʨʦʡʩʪʚ ʢ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, ʬʦʨʤʘʪʳ 
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ʧʘʢʝʪʦʚ, ʩʧʦʩʦʙʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʠ ʟʘʱʠʪʳ ʜʘʥʥʳʭ. ʍʦʪʷ ʩʪʘʥʜʘʨʪ 

ʠʟʥʘʯʘʣʴʥʦ ʟʘʜʫʤʳʚʘʣʩʷ ʢʘʢ ʠʥʚʘʨʠʘʥʪʥʳʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʘʢʦʤʫ-

ʣʠʙʦ ʯʘʩʪʦʪʥʦʤʫ ʜʠʘʧʘʟʦʥʫ, ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʦʥ ʦʧʨʝʜʝʣʷʣ ʪʨʠ 

ʩʧʦʩʦʙʘ ʨʘʙʦʪʳ: ʜʚʘ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʠ ʦʧʪʠʯʝʩʢʠʡ. ɺ ʠʥʬʨʘʢʨʘʩʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘʩʴ ʠʤʧʫʣʴʩʥʦ-ʧʦʟʠʮʠʦʥʥʘʷ ʤʦʜʫʣʷʮʠʷ, ʚ 

ʜʠʘʧʘʟʦʥʝ 2,400-2,4835 ɻɻʮ ï ʨʝʞʠʤʳ ʤʦʜʫʣʷʮʠʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ (FHSS) ʠ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ (DSSS). ʉʢʦʨʦʩʪʠ ʦʙʤʝʥʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 1 

ʠ 2 ʄʙʠʪ/ʩ. ʆʜʥʘʢʦ ʫʩʪʨʦʡʩʪʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʭʦʜʥʦʡ ʩʧʝʮʠʬʠ-

ʢʘʮʠʠ IEEE 802.11, ʪʘʢ ʠ ʥʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ 

ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

Ethernet ʩʠʣʴʥʦ ʚʦʟʨʦʩʣʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 2 ʄʙʠʪ/ʩ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʚ IEEE 802.11, ʫʞʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʨʦʙʣʝʤʫ ʨʝʰʠʣʦ ʧʦʷʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ (ʜʦʧʦʣʥʝʥʠʡ) IEEE 802.l1b, 

802.11ʘ ʠ 802. 11g.  

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʪʘʥʜʘʨʪ IEEE 802.11 ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʳʤ ʠ ʦʧʨʝʜʝ-

ʣʷʝʪ ʧʨʦʪʦʢʦʣʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʩʧʨʦʚʦʜʥʳʭ ʣʦ-

ʢʘʣʴʥʳʭ ʩʝʪʝʡ (WLAN). ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ ï ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʜʦ-

ʩʪʫʧʦʤ ʢ ʩʨʝʜʝ MAC (Medium Accsess Control ï ʥʠʞʥʠʡ ʧʦʜʫʨʦʚʝʥʴ 

ʫʨʦʚʥʷ ʟʚʝʥʘ ʜʘʥʥʳʭ) ʠ ʧʨʦʪʦʢʦʣ PHY ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʚ ʬʠʟʠʯʝ-

ʩʢʦʡ ʩʨʝʜʝ. ɺ ʢʘʯʝʩʪʚʝ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʘʜʠʦʚʦʣʥ ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʚʦʜʥʳʤʠ 

ʃʉ Ethernet ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʫʨʦʚʥʷ   MAC ʨʘʩʰʠʨʝʥʳ ʟʘ ʩʯʝʪ ʚʢʣʶ-

ʯʝʥʠʷ ʚ ʥʝʛʦ ʨʷʜʘ ʬʫʥʢʮʠʡ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʪʦʢʦʣʘʤʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʜʫʨ ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ ʨʝʪʨʘʥʩʣʷ-

ʮʠʠ ʧʘʢʝʪʦʚ. ʕʪʦ ʚʳʟʚʘʥʦ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʧʨʦ-

ʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʥʘʢʣʘʜʥʳʭ ʨʘʩ-

ʭʦʜʦʚ ʥʘ ʧʦʚʪʦʨʥʫʶ ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʤʝʪʦʜʘ 

ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʩʪʘʥʜʘʨʪʦʤ 802.11 ʦʧʨʝʜʝʣʝʥ ʤʝʭʘʥʠʟʤ CSMA/CA 

(Carrier Sense Multiple Access with Collision Avoidance ï ʤʥʦʞʝʩʪʚʝʥ-

ʥʳʡ ʜʦʩʪʫʧ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʝʩʫʱʝʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʢʦʣʣʠʟʠʡ).  

ɼʣʷ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʤʦʙʠʣʴʥʳʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʃʉ, ʩʪʘʥʜʘʨʪʦʤ 802.11 ʧʨʝʜʫʩʤʦʪʨʝʥ 
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ʤʝʭʘʥʠʟʤ ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʪʘʥʮʠʡ ʚ ʧʘʩʩʠʚʥʳʡ ʨʝʞʠʤ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʤʦʱʥʦʩʪʠ.  

ɺ ʦʩʥʦʚʫ ʩʪʘʥʜʘʨʪʘ 802.11 ʧʦʣʦʞʝʥʘ ʩʦʪʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ, ʧʨʠ-

ʯʝʤ ʩʝʪʴ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʢʘʢ ʠʟ ʦʜʥʦʡ, ʪʘʢ ʠ ʥʝʩʢʦʣʴʢʠʭ ʷʯʝʝʢ (ʩʦʪ). 

ʂʘʞʜʘʷ ʩʦʪʘ ʫʧʨʘʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, ʥʘʟʳʚʘʝʤʦʡ ʪʦʯʢʦʡ ʜʦ-

ʩʪʫʧʘ (Access Point, AP), ʢʦʪʦʨʘʷ ʚʤʝʩʪʝ ʩ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʜʠʫʩʘ ʝʝ ʜʝʡʩʪʚʠʷ ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʨʘʟʫʝʪ ʙʘ-

ʟʦʚʫʶ ʟʦʥʫ ʦʙʩʣʫʞʠʚʘʥʠʷ (Basic Service Set, BSS). ʊʦʯʢʠ ʜʦʩʪʫʧʘ 

ʤʥʦʛʦʩʦʪʦʚʦʡ ʩʝʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʯʝʨʝʟ ʨʘʩʧʨʝʜʝʣʠ-

ʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ (Distribution System, DS), ʧʨʝʜʩʪʘʚʣʷʶʱʫʶ ʩʦʙʦʡ 

ʵʢʚʠʚʘʣʝʥʪ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʢʘʙʝʣʴʥʳʭ ʃʉ. ɺʩʷ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ   ʦʙ-

ʨʘʟʫʝʪ ʨʘʩʰʠʨʝʥʥʫʶ ʟʦʥʫ ʦʙʩʣʫʞʠʚʘʥʠʷ (Extended Service Set). ʉʪʘʥ-

ʜʘʨʪʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥ ʪʘʢʞʝ ʦʜʥʦʩʦʪʦʚʳʡ ʚʘʨʠʘʥʪ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʠ ʙʝʟ ʪʦʯʢʠ ʜʦʩʪʫʧʘ, ʧʨʠ ʵʪʦʤ ʯʘʩʪʴ 

ʝʝ ʬʫʥʢʮʠʡ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʯʠʤʠ ʩʪʘʥʮʠʷʤʠ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʭʦʜʘ ʤʦʙʠʣʴʥʳʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʠʟ ʟʦʥʳ 

ʜʝʡʩʪʚʠʷ ʦʜʥʦʡ ʪʦʯʢʠ ʜʦʩʪʫʧʘ ʢ ʜʨʫʛʦʡ ʚ ʤʥʦʛʦʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʮʝʜʫʨʳ ʩʢʘʥʠʨʦʚʘʥʠʷ (ʘʢʪʠʚʥʦʛʦ ʠ 

ʧʘʩʩʠʚʥʦʛʦ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʵʬʠʨʘ) ʠ ʧʨʠʩʦʝʜʠʥʝʥʠʷ (Association), ʦʜ-

ʥʘʢʦ ʩʪʨʦʛʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʨʦʫʤʠʥʛʘ ʩʪʘʥʜʘʨʪ 802.11 

ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ.  

ɼʣʷ ʟʘʱʠʪʳ WLAN ʩʪʘʥʜʘʨʪʦʤ IEEE 802.11 ʧʨʝʜʫʩʤʦʪʨʝʥ ʮʝ-

ʣʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘ-

ʥʠʝʤ Wired Equivalent Privacy (WEP). ʆʥ ʚʢʣʶʯʘʝʪ ʩʨʝʜʩʪʚʘ ʧʨʦʪʠʚʦ-

ʜʝʡʩʪʚʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ ʜʦʩʪʫʧʫ ʢ ʩʝʪʠ (ʤʝʭʘʥʠʟʤʳ ʠ ʧʨʦʮʝ-

ʜʫʨʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ), ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʝʨʝʭʚʘʪʘ ʠʥʬʦʨʤʘ-

ʮʠʠ (ʰʠʬʨʦʚʘʥʠʝ).  

ʉʪʘʥʜʘʨʪ IEEE 802.11a. ʗʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ çʰʠʨʦʢʦʧʦʣʦʩ-

ʥʳʤè ʠʟ ʩʝʤʝʡʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ 802.11, ʦʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 54 ʄʙʠʪ/ʩ. ɺ IEEE 802.11ʘ ʢʘʞʜʳʡ ʧʘʢʝʪ ʧʝʨʝʜʘ-

ʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 52 ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʥʝʩʫʱʠʭ, ʢʘʞʜʘʷ ʩ ʰʠʨʠʥʦʡ ʧʦ-

ʣʦʩʳ ʧʦʨʷʜʢʘ 300 ʢɻʮ (20 ʄɻʮ/64). ʐʠʨʠʥʘ ʦʜʥʦʛʦ ʢʘʥʘʣʘ 20 ʄɻʮ. 

ʅʝʩʫʱʠʝ ʤʦʜʫʣʠʨʫʶʪ ʧʦʩʨʝʜʩʪʚʦʤ BPSK, QPSK, 16- ʠ 64-
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ʧʦʟʠʮʠʦʥʥʦʡ ʢʚʘʜʨʘʪʫʨʥʦʡ ʘʤʧʣʠʪʫʜʥʦʡ ʤʦʜʫʣʷʮʠʠ (QAM). ɺ ʩʦʚʦ-

ʢʫʧʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ ʢʦʜʠʨʦʚʘʥʠʷ (1/2 ʠ 3/4, ʜʣʷ 64-

QAM ï 2/3 ʠ 3/4) ʦʙʨʘʟʫʝʪʩʷ ʥʘʙʦʨ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ 6, 9, 12, 18, 24, 

36, 48 ʠ 54 ʄʙʠʪ/ʩ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʘʟʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʦʙʣʘʩʪʴ 

ʯʘʩʪʦʪ 2,4 ɻɻʮ, ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ 802.11ʘ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʙʦʪʘ ʚ 

ʜʠʘʧʘʟʦʥʝ 5 ɻɻʮ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʤʦʜʫʣʷʮʠʠ ʩʠʛʥʘʣʘ ʚʳʙʨʘʥʦ ʦʨ-

ʪʦʛʦʥʘʣʴʥʦʝ ʯʘʩʪʦʪʥʦʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ (OFDM). ʅʘʠʙʦʣʝʝ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʵʪʠʤ ʤʝʪʦʜʦʤ ʠ ʤʝʪʦʜʘʤʠ DSSS/FHSS 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ OFDM ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʘʨʘʣʣʝʣʴʥʫʶ ʧʝʨʝʜʘʯʫ 

ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʯʘʩʪʦʪʘʤ ʜʠʘʧʘʟʦʥʘ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʰʠʨʝʥʠʷ ʩʧʝʢʪʨʘ ʧʝʨʝʜʘʶʪ ʩʠʛʥʘʣʳ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘ-

ʥʘʣʘ ʠ ʢʘʯʝʩʪʚʦ ʩʠʛʥʘʣʘ.  

ɼʠʘʧʘʟʦʥ 5,1-5,9 ɻɻʮ ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʪʘʤ ʛʦʨʘʟʜʦ ʧʨʦʱʝ ʥʘʡʪʠ 

ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ ʜʣʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ. ɺ ʉʐɸ ʜʣʷ ʙʝʟʣʠʮʝʥʟʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʚʳʜʝʣʝʥʳ ʧʦʣʦʩʳ 5,15-5,35 ʠ 5,725-5,825 

ɻɻʮ ï ʚʩʝʛʦ 300 ʄɻʮ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 83 ʄɻʮ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ. 

ɺʤʝʩʪʦ ʪʨʝʭ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʘʥʘʣʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ ʜʣʷ ʩʝ-

ʪʝʡ IEEE 802.l1b ʪʦʣʴʢʦ ʚ ʥʠʞʥʝʤ ʧʦʜʜʠʘʧʘʟʦʥʝ 5,15-5,35 ɻɻʮ ʠʤʝ-

ʶʪʩʷ ʚʦʩʝʤʴ ʥʝʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʘʥʘʣʦʚ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʚ 

ɽʚʨʦʧʝ ʠ ʚ ʈʦʩʩʠʠ (ʦʜʥʘʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʦʪʩʫʪʩʪʚʫʶʪ ʙʝʟʣʠʮʝʥʟʠ-

ʦʥʥʳʝ ʜʠʘʧʘʟʦʥʳ) ð ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʤʝʩʪʘ ʙʦʣʴʰʝ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʚ ʄʦʩʢʚʝ ʜʠʘʧʘʟʦʥ 2,4 ɻɻʮ ʟʘʥʷʪ ʦʧʝʨʘʪʦʨʘʤʠ ʜʦ-

ʩʪʘʪʦʯʥʦ ʜʘʚʥʦ, ʪʦ ʦʙʣʘʩʪʴ 5 ɻɻʮ ʝʱʝ ʪʦʣʴʢʦ ʥʘʯʠʥʘʶʪ ʦʩʚʘʠʚʘʪʴ, ʭʦ-

ʪʷ ʩʚʦʙʦʜʥʳʭ ʧʦʜʜʠʘʧʘʟʦʥʦʚ ʪʘʤ ʫʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ 802.11ʘ ʦʪʥʦʩʷʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʣʷʝʤʘʷ 

ʤʦʱʥʦʩʪʴ ʨʘʜʠʦʧʝʨʝʜʘʪʯʠʢʦʚ ʜʣʷ ʯʘʩʪʦʪ 5 ɻɻʮ, ʘ ʪʘʢ ʞʝ ʤʝʥʴʰʠʡ ʨʘ-

ʜʠʫʩ ʜʝʡʩʪʚʠʷ (ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 2,4 ɻɻʮ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ ʜʦ 300ʤ, ʘ ʜʣʷ 5ɻɻʮ - ʦʢʦʣʦ 100ʤ).  

ʉʪʘʥʜʘʨʪ IEEE 802.11b. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘ-

ʯʠ ʜʘʥʥʳʭ (ʜʦ 11 ʄʙʠʪ/ʩ), ʧʨʘʢʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʳʯʥʳʭ ʧʨʦʚʦʜʥʳʭ ʃʉ Ethernet, ʘ ʪʘʢʞʝ ʦʨʠʝʥʪʘʮʠʠ ʥʘ 

"ʦʩʚʦʝʥʥʳʡ" ʜʠʘʧʘʟʦʥ 2,4 ɻɻʮ, ʵʪʦʪ ʩʪʘʥʜʘʨʪ ʟʘʚʦʝʚʘʣ ʥʘʠʙʦʣʴʰʫʶ 
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ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝ-

ʪʝʡ.  

 

 

ʊʘʙʣʠʮʘ 6 ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʝ 802.11b 

 

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʠ ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ɺʠʜ ʤʦʜʫʣʷʮʠʠ 

IEEE 802.11 1 ʄʙʠʪ/ʩ DBPSK 

IEEE 802.11 2 ʄʙʠʪ/ʩ DQPSK 

IEEE 802.11b 5,5 ʄʙʠʪ/ʩ CCK 

IEEE 802.11b 11 ʄʙʠʪ/ʩ CCK 

 

ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʝʜʘʢʮʠʠ ʩʪʘʥʜʘʨʪ 802.11b, ʠʟʚʝʩʪʥʳʡ ʪʘʢʞʝ 

ʢʘʢ Wi-Fi (wireless fidelity), ʙʳʣ ʧʨʠʥʷʪ ʚ 1999 ʛ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ 

ʨʘʜʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʥʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ DSSS ʩ 8ʨʘʟʨʷʜʥʳʤʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʋʦʣʰʘ.  

ʇʦʩʢʦʣʴʢʫ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʙʦʪʘʶʱʝʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦ-

ʩʪʠ 11 ʄʙʠʪ/ʩ (ʪʘʙʣ. 6) ʠʤʝʝʪ ʤʝʥʴʰʠʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ, ʯʝʤ ʥʘ ʙʦʣʝʝ 

ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ, ʪʦ ʩʪʘʥʜʘʨʪʦʤ 802.11b ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʝ ʧʦʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʠ ʫʭʫʜʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʩʠʛʥʘʣʘ. ʉʨʝʜʥʠʡ 

ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ 802.11b ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 7:  

 

ʊʘʙʣʠʮʘ 7 ʉʨʝʜʥʠʡ ʨʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ 802.11b 

 

ʉʨʝʜʘ ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ 

ʆʪʢʨʳʪʘʷ ʤʝʩʪʥʦʩʪʴ, ʟʦʥʘ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʦʢʦʣʦ 300 ʤ 

ʆʪʢʨʳʪʘʷ ʤʝʩʪʥʦʩʪʴ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ ʜʦ 100 ʤ 

ɹʦʣʴʰʦʡ ʦʬʠʩ ʜʦ 40 ʤ 

ɾʠʣʦʡ ʜʦʤ ʜʦ 20 ʤ 
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ʋʢʘʟʘʥʥʳʝ ʨʘʜʠʫʩʳ ʜʝʡʩʪʚʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʥʠʝ ʟʥʘ-

ʯʝʥʠʷ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʪʦʯʝʢ ʜʦʩʪʫʧʘ IEEE 802.11b. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ (ʤʥʦʛʦ ʙʝʪʦʥʘ ʠʣʠ ʪʦʣʩʪʳʝ ʩʪʝʥʳ) ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ.  

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʙʘʟʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ 802.11, ʯʝʪʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʦ-

ʫʤʠʥʛʘ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ 802.11b ʥʝ ʦʧʨʝʜʝʣʝʥʳ.  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11d. ʉʪʨʝʤʷʩʴ ʨʘʩʰʠʨʠʪʴ ʛʝʦʛʨʘʬʠʶ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʘ 802.11, ʚ ʜʘʥʥʦʤ ʩʪʘʥʜʘʨʪʝ IEEE 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ 

802.11 (ʧʨʦʮʝʜʫʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ, ʧʩʝʚʜʦʩʣʫʯʘʡʥʳʝ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʯʘʩʪʦʪ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ MIB ʠ ʪ.ʜ.).  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11e. ʉʧʝʮʠʬʠʢʘʮʠʠ ʩʪʘʥʜʘʨʪʘ 802.11ʝ 

ʦʧʠʩʳʚʘʶʪ ʧʨʘʚʠʣʘ ʩʦʟʜʘʥʠʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʃʉ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʘʢ ʢʦʨʧʦ-

ʨʘʪʠʚʥʳʭ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʦʣʥʦʡ ʩʦʚʤʝʩʪʠ-

ʤʦʩʪʠ ʩ ʫʞʝ ʧʨʠʥʷʪʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 802.11ʘ ʠ b, ʦʥ ʧʦʟʚʦʣʷʝʪ ʨʘʩ-

ʰʠʨʠʪʴ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʧʦʜʜʝʨʞʢʠ ʧʦʪʦʢʦʚʳʭ ʤʫʣʴʪʠ-

ʤʝʜʠʘ-ʜʘʥʥʳʭ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ (QoS).  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11f. ʉʧʝʮʠʬʠʢʘʮʠʠ 802.11f ʦʧʠʩʳʚʘ-

ʶʪ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʘ 

(Inter-Access Point Protocol, IAPP), ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ.  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11g. ʉʧʝʮʠʬʠʢʘʮʠʠ 802.11g ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʩʦʙʦʡ ʨʘʟʚʠʪʠʝ ʩʪʘʥʜʘʨʪʘ 802.11b ʠ ʧʦʟʚʦʣʷʶʪ ʧʦʚʳʩʠʪʴ ʩʢʦ-

ʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ ʃʉ ʜʦ 11 - 54 ʄʙʠʪ/ʩ (ʪʘʙʣ. 8) 

ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʤʦʜʫʣʷʮʠʠ 

ʩʠʛʥʘʣʘ.  
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ʊʘʙʣʠʮʘ 8 ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʝ 802.11g 

 

ʉʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʠ ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ 

ɺʠʜ ʤʦʜʫʣʷʮʠʠ 

IEEE 802.11g  

(ʦʙʷʟʘʪʝʣʴʥʳʡ) 

5,5/11 ʄʙʠʪ/ʩ ʉʉK 

IEEE 802.11g  

(ʦʙʷʟʘʪʝʣʴʥʳʡ) 

ʜʦ 54 ʄʙʠʪ/ʩ OFDM 

IEEE 802.11g  

(ʦʧʮʠʦʥʘʣʴʥʳʡ) 

ʜʦ 33 ʄʙʠʪ/ʩ ʈɺCC 

IEEE 802.11g  

(ʦʧʮʠʦʥʘʣʴʥʳʡ) 

ʜʦ 54 ʄʙʠʪ/ʩ CCK-OFDM 

   

ɸʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʩʠʩʪʝʤ ʩʪʘʥʜʘʨʪʘ 802.11b ʠ 

802.11g ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʜʚʘ ʚʳʚʦʜʘ (ʨʠʩ. 2.8):  

Á ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ (54 ʄʙʠʪ/ʩ) ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʝʥ ʦʜʥʦʡ ʪʨʝʪʠ ʨʘʜʠʫʩʘ ʜʝʡ-

ʩʪʚʠʷ ʜʣʷ ʩʪʘʥʜʘʨʪʘ 802.11b ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 14 ʤ;  

Á ʉʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʘ 802.11g ʦʯʝʥʴ ʭʦʨʦʰʦ ʤʘʩʰʪʘʙʠʨʫʶʪ-

ʩʷ ʚʥʠʟ ʜʦ ʵʪʦʡ ʛʨʘʥʠʮʳ, ʪʘʢ ʯʪʦ ʚ çʇʝʨʝʭʦʜʥʦʤ ʜʠʘʧʘʟʦʥʝè ʦʪ 54 ʜʦ 

11/12 ʄʙʠʪ/ʩ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʘʚʥʦ.  

 

 
 

ʈʠʩ. 2.8. ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʚ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ 2,4 ɻɻʮ (802.11g) ʧʨʠ ʤʦʜʫʣʷ-

ʮʠʠ OFDM 
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ʅʘ ʨʠʩ. 2.8 ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʧʨʝʜʩʪʘʚʣʝʥ ʩʭʝʤʘʪʠʯʝʩʢʠ. ʉʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʚ 54 ʄʙʠʪ/ʩ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʡ ʦʬʠʩʥʦʡ ʩʨʝʜʝ ʣʠʰʴ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʜʦ 14 ʤ. ʇʨʠ ʥʘʣʠʯʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʝʧʷʪʩʪʚʠʷ (ʢ ʧʨʠʤʝ-

ʨʫ, ʧʝʨʝʛʦʨʦʜʢʠ), ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʦʜʦʣʝʥʦ, ʩʢʦʨʦʩʪʴ ʩʥʠʞʘ-

ʝʪʩʷ. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 11 ʄʙʠʪ/ʩ (ʚ ʩʣʫʯʘʝ ʤʦʜʫʣʷʮʠʠ 

CCK/802.11b) ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʨʠ 12 ʄʙʠʪ/ʩ (ʚ ʩʣʫʯʘʝ ʤʦʜʫʣʷʮʠʠ 

OFDM/802.11g), ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʧʘʜʘʶʪ, ʧʦʵʪʦʤʫ ʪʘʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝ-

ʨʝʜʘʯʠ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 40 ʤ ʦʪ ʪʦʯʢʠ ʜʦʩʪʫ-

ʧʘ.  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11h. ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ IEEE 802.11h 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʝʮʠʬʠʢʘ-

ʮʠʡ 802.11 ʜʣʷ MAC ʫʨʦʚʥʷ ʠ 802.11a ʜʣʷ ʫʨʦʚʥʷ PHY ʘʣʛʦʨʠʪʤʘʤʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʙʦʨʘ ʯʘʩʪʦʪ ʜʣʷ ʦʬʠʩʥʳʭ ʠ ʫʣʠʯʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ 

ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʢʪʨʘ, ʢʦʥ-

ʪʨʦʣʷ ʟʘ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʴʶ ʠ ʛʝʥʝʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʯʝ-

ʪʦʚ.  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʙʫʜʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʪʦʢʦʣʦʚ Dynamic Frequency Selection (DFS) ʠ 

Transmit Power Control (TPC), ʧʨʝʜʣʦʞʝʥʥʳʭ ɽʚʨʦʧʝʡʩʢʠʤ ʠʥʩʪʠʪʫ-

ʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʤ (ETSI). ʋʢʘʟʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪʦʚ ʙʝʩʧʨʦʚʦʜ-

ʥʦʡ ʩʝʪʠ ʥʘ ʠʥʪʝʨʬʝʨʝʥʮʠʶ ʨʘʜʠʦʩʠʛʥʘʣʦʚ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʥʘ ʜʨʫʛʦʡ 

ʢʘʥʘʣ, ʩʥʠʞʝʥʠʷ ʤʦʱʥʦʩʪʠ ʣʠʙʦ ʦʙʦʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11i. ɼʦ ʤʘʷ 2001ʛ. ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ 

ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

802.11 ʦʪʥʦʩʠʣʘʩʴ ʢ ʚʝʜʝʥʠʶ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ IEEE 802.11e, ʥʦ ʟʘʪʝʤ 

ʵʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʩʪʘʥʜʘʨʪ 802.1X ʧʨʠʟʚʘʥ ʨʘʩʰʠʨʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʪʦʢʦʣʘ 802.11 ʫʨʦʚʥʷ MAC, ʧʨʝʜʫʩʤʦʪʨʝʚ ʩʨʝʜʩʪʚʘ ʰʠʬʨʦʚʘʥʠʷ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʰʪʘʙʳ ʙʝʩʧʨʦʚʦʜ-

ʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʨʘʱʠʚʘʪʴ ʜʦ ʩʦʪʝʥ ʠ ʪʳʩʷʯ ʨʘ-

ʙʦʯʠʭ ʩʪʘʥʮʠʡ.  
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ɺ ʦʩʥʦʚʝ 802.1X ʣʝʞʠʪ ʧʨʦʪʦʢʦʣ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ Extensible 

Authentication Protocol (EAP), ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ PPP. ʉʘʤʘ ʧʨʦʮʝʜʫʨʘ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʯʘʩʪʠʝ ʚ ʥʝʡ ʪʨʝʭ ʩʪʦʨʦʥ ï ʚʳʟrʚʘʶ-

ʱʝʡ (ʢʣʠʝʥʪʘ), ʚʳʟʳʚʘʝʤʦʡ (ʪʦʯʢʠ ʜʦʩʪʫʧʘ) ʠ ʩʝʨʚʝʨʘ ʘʫʪʝʥʪʠʬʠʢʘ-

ʮʠʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩʝʨʚʝʨʘ RADIUS). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʦʚʳʡ ʩʪʘʥʜʘʨʪ, 

ʩʫʜʷ ʧʦ ʚʩʝʤʫ, ʦʩʪʘʚʠʪ ʥʘ ʫʩʤʦʪʨʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʝʘʣʠʟʘʮʠʶ ʘʣ-

ʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʢʣʶʯʘʤʠ.  

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʥʘʡʪʠ ʧʨʠ-

ʤʝʥʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʙʝʩʧʨʦʚʦʜʥʳʭ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ - 

Ethernet ʠ Token Ring. ɺʦʪ ʧʦʯʝʤʫ ʙʫʜʫʱʠʡ ʩʪʘʥʜʘʨʪ ʧʦʣʫʯʠʣ ʥʦʤʝʨ 

IEEE 802.1X, ʘ ʝʛʦ ʨʘʟʨʘʙʦʪʢʫ ʛʨʫʧʧʘ 802.11i ʚʝʜʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʠ-

ʪʝʪʦʤ IEEE 802.1.  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11j. ʉʧʝʮʠʬʠʢʘʮʠʷ 802.11j ï ʥʘʩʪʦʣʴ-

ʢʦ ʥʦʚʘʷ, ʯʪʦ IEEE ʝʱʝ ʦʬʠʮʠʘʣʴʥʦ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ 

ʜʣʷ ʝʝ ʦʙʩʫʞʜʝʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʘʥʜʘʨʪ ʙʫʜʝʪ ʦʛʦʚʘʨʠʚʘʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʦʜʥʦʤ ʜʠʘʧʘʟʦʥʝ ʩʝʪʝʡ ʩʪʘʥʜʘʨʪʦʚ 802.11a ʠ 

HiperLAN2.  

ʉʧʝʮʠʬʠʢʘʮʠʷ IEEE 802.11n. ʉʧʝʮʠʬʠʢʘʮʠʷ 802.11n ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʨʘʙʦʪʫ WLAN ʚʜʚʦʝ ʙʳʩʪʨʝʝ, ʯʝʤ 54-ʤʝʛʘʙʠʪʥʳʝ "g" ʠ "a" ï ʥʘ 

ʩʢʦʨʦʩʪʠ ʦʪ 100 ʄʙʠʪ/c. ʠ ʚʳʰʝ. ʅʦʚʳʡ ʩʪʘʥʜʘʨʪ ʫʨʘʚʥʷʝʪ ʧʨʦʚʦʜʥʳʝ 

ʠ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʢʣʠʝʥʪʘʤ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʙʝʩʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʪʘʤ, ʛʜʝ ʵʪʦ ʙʳʣʦ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʢʦʨʦʩʪʠ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʩʪʘʥʜʘʨʪʘ "n" ʙʫʜʝʪ 

ʙʦʣʝʝ ʩʪʨʦʛʠʤ, ʯʝʤ ʫ "g" ʠʣʠ "b". ʆʥʦ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʘʢʪʠʯʝʩʢʦʡ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ ʠ ʧʦʪʦʢʦʚ, ʘ ʥʝ ʥʘ ʨʘʟʤʝʨʝ ʥʠʟʢʦʫʨʦʚʥʝʚʦ-

ʛʦ ʪʨʘʬʠʢʘ, ʩʥʘʙʞʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʦʤ ʩʣʫʞʝʙʥʳʭ ʟʘʛʦʣʦʚʢʦʚ. ʋʩʢʦ-

ʨʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪ-

ʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʘʥʘʣʦʛʦʚʳʭ ʨʘʜʠʦʯʠʧʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʫʣʫʯʰʝʥ-

ʥʦʡ CMOS-ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ WLAN-ʘʜʘʧʪʝʨʘ ʚ ʦʜʠʥ ʯʠʧ.  
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ʉʪʘʥʜʘʨʪ DECT  

 

DECT ð ʩʪʘʥʜʘʨʪ ʫʥʠʢʘʣʴʥʳʡ. ɿʘʜʫʤʘʥʥʳʡ ʜʣʷ ʪʝʣʝʬʦʥʠʠ, ʦʥ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʧʝʨʝ-

ʜʘʯʠ ʜʘʥʥʳʭ. DECT ʢʦʥʢʫʨʠʨʫʝʪ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, ʨʘ-

ʜʠʦʨʝʣʝʡʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʦʥʠʢʘʝʪ ʚ ʜʦʤʘʰʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡ-

ʥʳʝ ʩʠʩʪʝʤʳ, ʩʪʘʥʦʚʠʪʩʷ ʩʨʝʜʩʪʚʦʤ ʧʝʨʚʠʯʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʧʫʙʣʠʯʥʳʝ 

ʪʝʣʝʬʦʥʥʳʝ ʩʝʪʠ, ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʩʪʘʥʜʘʨʪʦʚ ʩʦʪʦʚʦʡ ʪʝʣʝʬʦʥʠʠ 

ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ IMT-2000. ʈʳʥʦʢ ʩʠʩʪʝʤ DECT ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘ-

ʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʭ ʚ ʤʠʨʝ.  

ʀʩʪʦʨʠʯʝʩʢʠ DECT ʙʳʣ ʧʨʠʟʚʘʥ ʠʟʙʘʚʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʝʣʝ-

ʬʦʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʦʪ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʰʥʫʨʦʚ. ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝ-

ʛʨʘʣʴʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʪʝʣʝʬʦʥʳ ʩʪʘʣʠ ʦʩʥʘʱʘʪʴ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʤʠ ʙʣʦʢʘʤʠ: ʧʦʷʚʠʣʠʩʴ ʧʝʨʚʳʝ ʨʘʜʠʦʫʜʣʠʥʠʪʝʣʠ 

ð ʦʙʳʯʥʳʝ ʘʥʘʣʦʛʦʚʳʝ ʪʝʣʝʬʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʰʥʫʨ ʟʘʤʝʥʝʥ ʨʘʜʠʦ-

ʪʨʘʢʪʦʤ. ʕʪʦ ʧʦʢʦʣʝʥʠʝ ʪʝʣʝʬʦʥʦʚ ʥʘʟʳʚʘʶʪ ʉʊ-0 (Cordless 

Telephone). ʀʭ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ï ʧʦʟʚʦʣʠʪʴ ʚʣʘʜʝʣʴʮʫ ʩʚʦʙʦʜʥʦ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʨʘʜʠʫʩʝ ʜʝʩʷʪʢʦʚ (ʩʦʪʝʥ) ʤʝʪʨʦʚ ʦʪ ʪʦʯʢʠ ʧʦʜʢʣʶʯʝ-

ʥʠʷ ʢ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. ɻʣʘʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ï ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʷ (ʜʦ 1 ɺʪ), ʚʟʘʠʤʥʳʝ ʧʦʤʝʭʠ, 

ʘʙʩʦʣʶʪʥʘʷ ʦʪʢʨʳʪʦʩʪʴ ʜʣʷ ʧʦʜʩʣʫʰʠʚʘʥʠʷ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʨʘʜʠʦʪʨʘʢʪʫ. ɺ 80-ʭ ʛʦʜʘʭ ʚ ɽʚʨʦʧʝ ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝ-

ʤʳ ʩʪʘʥʜʘʨʪʘ ʉʊ-1 ï ʪʝ ʞʝ ʘʥʘʣʦʛʦʚʳʝ ʨʘʜʠʦʫʜʣʠʥʠʪʝʣʠ, ʥʦ ʩ ʟʘʯʘʪ-

ʢʘʤʠ ʬʫʥʢʮʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʪʘʢʠʤʠ ʢʘʢ 

ʨʦʫʤʠʥʛ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʞʜʫ ʩʦʪʘʤʠ ʙʝʟ ʨʘʟʨʳʚʘ ʩʦʝʜʠʥʝʥʠʷ.  

ʆʜʥʘʢʦ ʧʦʜʣʠʥʥʳʤ ʧʨʦʨʳʚʦʤ ʩʪʘʣʦ ʧʦʷʚʣʝʥʠʝ ʮʠʬʨʦʚʦʡ ʩʧʝ-

ʮʠʬʠʢʘʮʠʠ ʉʊ-2 (ʪʘʙʣ. 9). ʈʘʟʨʘʙʦʪʘʥʘ ʵʪʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʚ ɺʝʣʠʢʦ-

ʙʨʠʪʘʥʠʠ ʚ 1989 ʛʦʜʫ (ʦʙʱʠʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʪʳʢ Commmon Air 

Interface, CAI/CT-2, ʩʪʘʥʜʘʨʪ MPT 1375).  
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ʊʘʙʣʠʮʘ 9. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʩʚʷʟʠ ʩʪʘʥʜʘʨʪʦʚ ʉʊ-2 

(Tangara RD), ʉʊɿ ʠ DECT 

 

ʇʘʨʘʤʝʪʨ ʉʊ-2 Tangara RD CT-3 DECT 

ɼʠʘʧʘʟʦʥ ʨʘʙʦ-

ʯʠʭ ʯʘʩʪʦʪ, ʄɻʮ 
864-868,2 862-866 1880-1900 

ʉʧʦʩʦʙ ʨʘʟʜʝʣʝ-

ʥʠʷ ʢʘʥʘʣʦʚ 
FDMA 

TDMA 

ʩ ʤʥʦʛʦʯʘʩʪʦʪ-

ʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

TDMA 

ʩ ʤʥʦʛʦʯʘʩʪʦʪ-

ʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ 

  

(4 ʢʘʥʘʣʘ), 8 ʜʫʧ-

ʣʝʢʩʥʳʭ ʢʘʥʘʣʦʚ 

ʥʘ ʥʝʩʫʱʫʶ 

(10 ʢʘʥʘʣʦʚ), 12 

ʜʫʧʣʝʢʩʥʳʭ ʢʘ-

ʥʘʣʦʚ ʥʘ ʥʝʩʫ-

ʱʫ ʁ

ʐʠʨʠʥʘ ʧʦʣʦʩʳ 

ʢʘʥʘʣʘ, ʄɻʮ 
0,1 1 1,728 

ʆʨʛʘʥʠʟʘʮʠʷ 

ʜʫʧʣʝʢʩʥʦʡ ʩʚʷʟʠ 
TDD TDD TDD 

ʂʦʜʠʨʦʚʘʥʠʝ ʨʝ-

ʯʠ 

ADPCM, 32 

ʂʙʠʪ/ʩ 
ð 

ADPCM, 32 

ʂʙʠʪ/ʩ 

ʏʠʩʣʦ ʢʘʥʘʣʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ 

2-6 32 ʜʦ 120 

ʄʦʱʥʦʩʪʴ  

ʧʝʨʝʜʘʪʯʠʢʦʚ, 

ʤɺʪ 

10 ð 10-250 

   

ɺ 1992 ʛʦʜʫ ETSI ʧʨʠʥʷʣ CAI/CT-2 ʚ ʢʘʯʝʩʪʚʝ ʝʚʨʦʧʝʡʩʢʦʛʦ 

ʩʪʘʥʜʘʨʪʘ. ʅʘ ʦʩʥʦʚʝ ʉʊ-2 ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ Telepoint, ʧʦʣʫʯʠʚ-

ʰʘʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ ʥʝʡ ʬʘʢ-

ʪʠʯʝʩʢʠ ʚʧʝʨʚʳʝ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʤʠʢʨʦʩʦʪʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ. ʉʠ-

ʩʪʝʤʘʤ ʉʊ-2 ʧʨʝʜʨʝʢʘʣʠ ʙʦʣʴʰʦʝ ʙʫʜʫʱʝʝ, ʦʜʥʘʢʦ ʧʦʩʣʝ ʨʝʟʢʦʛʦ 

ʩʥʠʞʝʥʠʷ ʮʝʥ ʥʘ ʫʩʣʫʛʠ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 90-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʠʥʪʝʨʝʩ ʢ ʥʠʤ ʫʧʘʣ. ɺ ʥʘʯʘʣʝ 90-ʭ ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝʤʳ 

ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʘ ʉʊ-3 ʬʠʨʤʳ Ericsson. ʆʥʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 
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ʨʷʜʝ ʩʪʨʘʥ, ʦʜʥʘʢʦ ʚʩʢʦʨʝ ʚʥʠʤʘʥʠʝ ʝʚʨʦʧʝʡʩʢʦʛʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʝʨʝʢʣʶʯʠʣʦʩʴ ʥʘ ʥʦʚʫʶ ʩʧʝʮʠʬʠʢʘʮʠʶ, ʥʘʟʚʘʥ-

ʥʫʶ Digital European Cordless Telecommunications ï DECT.  

ʌʘʢʪʠʯʝʩʢʠ DECT ï ʵʪʦ ʥʘʙʦʨ ʩʧʝʮʠʬʠʢʘʮʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʝʪʝʡ ʩʚʷʟʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

DECT CI ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʪʦʢʦʣʦʚ ʠ ʬʦʨʤʘʪʦʚ ʩʦ-

ʦʙʱʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʝʪʝʡ ʩʚʷʟʠ ʠ ʦʢʦʥʝʯʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʩʘʤʠʭ ʩʝʪʝʡ ʠ ʫʩʪʨʦʡʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʩʪʘʥʜʘʨʪ ʥʝ ʚʭʦʜʷʪ.  

ɺʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ DECT ï ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʟʛʦʪʦʚʠʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ ʧʨʦ-

ʬʠʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ. ɺ 1994 ʛʦʜʫ ʧʦʷʚʠʣʩʷ ʧʝʨ-

ʚʳʡ ʠʟ ʥʠʭ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʨʦʬʠʣʴ ʜʦʩʪʫʧʘ GAP (Generic Access 

Profile) ï ETS 300 444. ʆʥ ʦʧʨʝʜʝʣʷʝʪ ʨʘʙʦʪʫ ʦʢʦʥʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ 

DECT (ʪʝʣʝʬʦʥʳ, ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ, ʙʝʩʧʨʦʚʦʜʥʳʝ ʦʬʠʩʥʳʝ ɸʊʉ) ʜʣʷ 

ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʡ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ ʩ ʧʦʣʦʩʦʡ ʧʨʦʧʫʩʢʘʥʠʷ ʨʝʯʝʚʦʛʦ 

ʪʨʘʢʪʘ 3,1 ʢɻʮ. ʇʦʟʜʥʝʝ ʧʦʷʚʠʣʠʩʴ ʧʨʦʬʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ DECT ʠ 

GSM, DECT ʠ ISDN, ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʙʦʥʝʥʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦ-

ʙʠʣʴʥʦʩʪʴʶ ʩ ʩʝʪʷʤʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ (Cordless Terminal Mobility, 

CTM), ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʘʙʦʥʝʥʪʩʢʦʛʦ ʨʘʜʠʦʜʦʩʪʫʧʘ (Radio Local Loop, 

RLL) ʠ ʪ. ʜ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʝʮʠʬʠʢʘʮʠʝʡ DECT ʚ ʜʠʘʧʘʟʦʥʝ ʰʠʨʠʥʦʡ 

20 ʄɻʮ (1880-1900 ʄɻʮ) ʚʳʜʝʣʝʥʦ 10 ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʩ ʠʥʪʝʨʚʘʣʦʤ 

1,728 ʄɻʮ. ɺ DECT ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʫʧʘ ʩ ʚʨʝʤʝʥʥʳʤ 

ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ ï ʊʆʄɸ (Time Division Multiple Access). ɺʨʝ-

ʤʝʥʥʦʡ ʩʧʝʢʪʨ ʨʘʟʜʝʣʝʥ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʘʜʨʳ ʧʦ 10 ʤʩ. ʂʘʞʜʳʡ ʢʘʜʨ 

ʨʘʟʙʠʪ ʥʘ 24 ʚʨʝʤʝʥʥʳʭ ʩʣʦʪʘ: 12 ʩʣʦʪʦʚ ʜʣʷ ʧʨʠʝʤʘ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʦʩʠʤʦʛʦ ʪʝʨʤʠʥʘʣʘ) ʠ 12 ï ʜʣʷ ʧʝʨʝʜʘʯʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʢʘʞʜʦʡ 

ʠʟ 10 ʥʝʩʫʱʠʭ ʯʘʩʪʦʪ ʬʦʨʤʠʨʫʝʪʩʷ 12 ʜʫʧʣʝʢʩʥʳʭ ʢʘʥʘʣʦʚ ï ʚʩʝʛʦ 

120. ɼʫʧʣʝʢʩ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʨʝʤʝʥʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ (ʩ ʠʥʪʝʨʚʘʣʦʤ 

5 ʤʩ) ʧʨʠʝʤʘ/ʧʝʨʝʜʘʯʠ (TDD, Time Division Duplex). ɺ DECT ʧʨʝʜʫ-

ʩʤʦʪʨʝʥʦ ʩʞʘʪʠʝ ʨʝʯʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʘʜʘʧʪʠʚʥʦʡ ʜʠʬ-

ʬʝʨʝʥʮʠʘʣʴʥʦʡ ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʦʡ ʤʦʜʫʣʷʮʠʠ ɸɼʀʂʄ (ADPCM) ʩʦ 

ʩʢʦʨʦʩʪʴʶ 32 ʢʙʠʪ/ʩ (ʨʝʢʦʤʝʥʜʘʮʠʷ ITU-T G.726). ʇʦʵʪʦʤʫ ʠʥʬʦʨʤʘ-
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ʮʠʦʥʥʘʷ ʯʘʩʪʴ ʢʘʞʜʦʛʦ ʩʣʦʪʘ ð 320 ʙʠʪ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʚʦʟ-

ʤʦʞʥʦ ʦʙʲʝʜʠʥʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʩʣʦʪʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʝʨʝ-

ʜʘʯʠ ʜʘʥʥʳʭ ʜʦ 70 ʂʙʠʪ/ʩ. ɺ ʨʘʜʠʦʪʨʘʢʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʯʘʩʪʦʪʥʘʷ ʤʦ-

ʜʫʣʷʮʠʷ ʩ ʬʠʣʴʪʨʦʤ ɻʘʫʩʩʘ (GFSK).  

ɹʘʟʦʚʳʝ ʩʪʘʥʮʠʠ (ɹʉ) ʠ ʘʙʦʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ (AT) DECT ʧʦ-

ʩʪʦʷʥʥʦ ʩʢʘʥʠʨʫʶʪ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʢʘʥʘʣʳ (ʜʦ 120). ʇʨʠ ʵʪʦʤ ʠʟʤʝʨʷ-

ʝʪʩʷ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʘʥʘʣʦʚ, ʢʦʪʦʨʘʷ ʟʘʥʦʩʠʪʩʷ ʚ 

ʩʧʠʩʦʢ RSSI (Recieved Signal Strength Indication). ɽʩʣʠ ʢʘʥʘʣ ʟʘʥʷʪ 

ʠʣʠ ʩʠʣʴʥʦ ʟʘʰʫʤʣʝʥ (ʥʘʧʨʠʤʝʨ, ʧʦʤʝʭʘʤʠ ʦʪ ʜʨʫʛʦʛʦ DECT-

ʫʩʪʨʦʡʩʪʚʘ), ʧʦʢʘʟʘʪʝʣʴ RSSI ʜʣʷ ʥʝʛʦ ʚʳʩʦʢʠʡ. ɹʉ ʚʳʙʠʨʘʝʪ ʢʘʥʘʣ ʩ 

ʩʘʤʳʤ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ RSSI ʜʣʷ ʧʦʩʪʦʷʥʥʦʡ ʧʝʨʝʜʘʯʠ ʩʣʫʞʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʟʦʚʘʭ ʘʙʦʥʝʥʪʦʚ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʝ ʩʪʘʥʮʠʠ, ʚʦʟʤʦʞ-

ʥʦʩʪʷʭ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠʛʨʘʝʪ ʨʦʣʴ ʦʧʦʨʥʳʭ ʩʠʛʥʘʣʦʚ 

ʜʣʷ AT ï ʧʦ ʥʠʤ ʘʙʦʥʝʥʪʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʧʨʝʜʝʣʷʝʪ, ʝʩʪʴ ʣʠ ʫ ʥʝʛʦ 

ʧʨʘʚʦ ʜʦʩʪʫʧʘ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ɹʉ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʣʠ ʦʥʘ ʪʨʝʙʫʝʤʳʝ 

ʘʙʦʥʝʥʪʫ ʫʩʣʫʛʠ, ʝʩʪʴ ʣʠ ʚ ʩʠʩʪʝʤʝ ʩʚʦʙʦʜʥʘʷ ʝʤʢʦʩʪʴ, ʠ ʚʳʙʠʨʘʝʪ ʙʘ-

ʟʦʚʫʶ ʩʪʘʥʮʠʶ ʩ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʠʛʥʘʣʦʤ.  

ɺ DECT ʢʘʥʘʣ ʩʚʷʟʠ ʚʩʝʛʜʘ ʚʳʙʠʨʘʝʪ AT. ʇʨʠ ʟʘʧʨʦʩʝ ʩʦʝʜʠʥʝ-

ʥʠʷ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʚʭʦʜʷʱʝʝ ʩʦʝʜʠʥʝʥʠʝ) AT ʧʦʣʫʯʘʝʪ ʫʚʝʜʦʤ-

ʣʝʥʠʝ ʠ ʚʳʙʠʨʘʝʪ ʨʘʜʠʦʢʘʥʘʣ. ʉʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ɹʉ 

ʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ AT ʧʦʩʪʦʷʥʥʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, AT ʚʩʝʛʜʘ ʩʠʥʭʨʦʥʠ-

ʟʠʨʫʝʪʩʷ ʩ ʩʘʤʦʡ ʙʣʠʟʢʦʡ ʠʟ ʜʦʩʪʫʧʥʳʭ ɹʉ. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʦʚʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ AT ʚʳʙʠʨʘʝʪ ʢʘʥʘʣ ʩ ʩʘʤʳʤ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ RSSI ï ʵʪʦ 

ʛʘʨʘʥʪʠʨʫʝʪ, ʯʪʦ ʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʘʤʦʤ çʯʠʩʪʦʤè 

ʢʘʥʘʣʝ ʠʟ ʜʦʩʪʫʧʥʳʭ. ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʢʘʥʘʣʦʚ DCS (Dinamic Channel Selection) ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʯʘʩʪʦʪʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ï ʚʘʞʥʝʡʰʝʝ ʩʚʦʡʩʪʚʦ DECT.  

ʇʦʩʢʦʣʴʢʫ AT ʧʦʩʪʦʷʥʥʦ (ʜʘʞʝ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʩʦʝʜʠʥʝʥʠʠ) 

ʘʥʘʣʠʟʠʨʫʝʪ ʜʦʩʪʫʧʥʳʝ ʢʘʥʘʣʳ, ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʭ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ ʩʚʷʟʠ. ʊʘʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʚʦʟʤʦʞʥʦ 

ʢʘʢ ʥʘ ʜʨʫʛʦʡ ʢʘʥʘʣ ʪʦʡ ʞʝ ɹʉ, ʪʘʢ ʠ ʥʘ ʜʨʫʛʫʶ ɹʉ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ 

ʥʘʟʳʚʘʝʪʩʷ çʭʵʥʜʦʚʝʨè (handover). ʇʨʠ ʭʵʥʜʦʚʝʨʝ AT ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʥʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʠ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʩʚʷʟʴ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦ ʦʙʦʠʤ 

ʢʘʥʘʣʘʤ. ɿʘʪʝʤ ʚʳʙʠʨʘʝʪʩʷ ʣʫʯʰʠʡ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ 
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ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ ʨʘʟʥʳʭ ɹʉ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʤʝʪʥʦ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʦʣʥʦʩʪʴʶ ʠʥʠʮʠʠʨʫʝʪʩʷ AT. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʤʠʢʨʦʩʦʪʦʚʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʙʦʥʝʥʪʫ ʧʝʨʝʭʦʜʠʪʴ 

ʠʟ ʩʦʪʳ ʚ ʩʦʪʫ ʙʝʟ ʧʨʝʨʳʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʷ. ʆʪʤʝʪʠʤ, ʯʪʦ, ʭʦʪʷ ʚʳʙʦʨ 

ʢʘʥʘʣʦʚ ʦʩʪʘʝʪʩʷ ʚʩʝʛʜʘ ʟʘ AT, ʚ DECT ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʧʦʚʝʱʝʥʠʷ ʘʙʦʥʝʥʪʩʢʦʛʦ ʪʝʨʤʠʥʘʣʘ ʩʦ ʩʪʦʨʦʥʳ ɹʉ ʦ ʥʠʟʢʦʤ ʢʘʯʝ-

ʩʪʚʝ ʩʚʷʟʠ, ʯʪʦ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʭʵʥʜʦʚʝʨ.  

ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʨʘʜʠʦʪʨʘʢʪʝ ʘʧʧʘʨʘʪʫʨʳ DECT ʤʦʱʥʦʩʪʴ 

ʩʠʛʥʘʣʘ ʚʝʩʴʤʘ ʤʘʣʘ ï ʦʪ 10 ʜʦ 250 ʤɺʪ. ʇʨʠʯʝʤ 10 ʤɺʪ ï ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʜʣʷ ʤʠʢʨʦʩʦʪʦʚʳʭ ʩʠʩʪʝʤ ʩ ʨʘʜʠʫʩʦʤ ʩʦ-

ʪʳ 30-50 ʤ ʚʥʫʪʨʠ ʟʜʘʥʠʷ ʠ ʜʦ 300-400 ʤ ʥʘ ʦʪʢʨʳʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʇʝʨʝʜʘʪʯʠʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 250 ʤɺʪ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʨʘʜʠʦʧʦʢʨʳʪʠʷ 

ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʜʦ 5 ʢʤ ʧʨʠ ʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥʝ). ʉʪʦʣʴ ʥʠʟ-

ʢʘʷ ʤʦʱʥʦʩʪʴ ʜʝʣʘʝʪ ʫʩʪʨʦʡʩʪʚʘ DECT ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ ʜʣʷ 

ʟʜʦʨʦʚʴʷ. ʅʝʜʘʨʦʤ ʚ ʝʚʨʦʧʝʡʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʘʟʨʝ-

ʰʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʨʘʜʠʦʪʝʣʝʬʦʥʠʠ ʪʦʣʴʢʦ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʤʦʱʥʦʩʪʠ 10 ʤɺʪ ʚʦʟʤʦʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʙʘʟʦ-

ʚʳʝ ʩʪʘʥʮʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 25 ʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʠʛʘʝʪʩʷ ʨʝʢʦʨʜʥʘʷ 

ʧʣʦʪʥʦʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ð ʜʦ 100 ʪʳʩ. ʘʙʦʥʝʥʪʦʚ, ʧʨʠ 

ʫʩʣʦʚʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ɹʉ ʧʦ ʩʭʝʤʝ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ (ʥʘ ʦʜʥʦʤ ʵʪʘʞʝ).  

 

ɹʝʩʧʨʦʚʦʜʥʳʝ ʛʦʨʦʜʩʢʠʝ ʩʝʪʠ WMAN  

 

ʐʠʨʦʢʦʧʦʣʦʩʥʘʷ ʙʝʩʧʨʦʚʦʜʥʘʷ ʩʚʷʟʴ ʫʞʝ ʜʘʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ-

ʩʷ ʚ ʢʘʯʝʩʪʚʝ ʨʝʘʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʘʤ ʚʳʩʦ-

ʢʦʩʢʦʨʦʩʪʥʦʛʦ ʘʙʦʥʝʥʪʩʢʦʛʦ ʜʦʩʪʫʧʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʦʚʳʤ çʧʨʦʚʦʜ-

ʥʳʤè ʪʝʭʥʦʣʦʛʠʷʤ, ʪʘʢʠʤ ʢʘʢ DSL ʠ ʢʘʙʝʣʴʥʳʝ ʤʦʜʝʤʳ. ʄʝʩʪʥʳʝ ʠ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʤʥʦʛʦʪʦʯʝʯʥʳʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ 

(Multipoint Distribution System ï MDS) LMDS ʠ MMDS (ʢʦʪʦʨʳʝ 

ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ çʩʦʪʦʚʳʤ ʪʝʣʝʚʠʜʝʥʠʝʤè ʠ çʙʝʩʧʨʦʚʦʜʥʳʤ ʂʊɺè), 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʘʚʰʠʝʩʷ ʜʣʷ ʪʨʘʥʩʣʷʮʠʠ ʪʝʣʝʧʨʦʛʨʘʤʤ ʚ 

ʨʘʡʦʥʘʭ, ʥʝ ʠʤʝʶʱʠʭ ʢʘʙʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʙʝʩʧʨʦʚʦʜ-
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ʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ çʧʦʩʣʝʜʥʝʡ ʤʠʣʝè. ʈʘʜʠʫʩ ʜʝʡʩʪʚʠʷ ʧʝʨʝʜʘʪ-

ʯʠʢʦʚ MMDS, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʠʘʧʘʟʦʥʝ 2,1-2,7 ɻɻʮ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

40-50 ʢʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʚ 

ʩʠʩʪʝʤʘʭ LMDS, ʠʩʧʦʣʴʟʫʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʯʘʩʪʦʪʳ 

ʚ ʦʙʣʘʩʪʠ 27-31 ɻɻʮ, ʩʦʩʪʘʚʣʷʝʪ 2,5-3 ʢʤ.  

ʄʘʩʩʦʚʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʵʪʠʭ ʩʠʩʪʝʤ ʜʦ ʩʠʭ ʧʦʨ ʤʝʰʘʝʪ ʦʪ-

ʩʫʪʩʪʚʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʩʦʚʤʝʩʪʠ-

ʤʦʩʪʴ ʧʨʦʜʫʢʪʦʚ ʨʘʟʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ.  

ɺ ʥʘʯʘʣʝ 2000 ʛ. ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ ʠ ʚʳʨʘʙʦʪʢʠ 

ʝʜʠʥʳʭ ʧʨʘʚʠʣ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ 

ʩʚʷʟʠ (BWA, Broadband Wireless Access) ʚ IEEE ʙʳʣ ʩʦʟʜʘʥ ʨʘʙʦʯʠʡ 

ʢʦʤʠʪʝʪ 802.16, ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʟʘʥʠʤʘʣʘʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ WLL (Wireless Local Loop). ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʥ ʩʦʩʨʝʜʦʪʦʯʠʣ-

ʩʷ ʥʘ ʚʦʧʨʦʩʘʭ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʠʩʪʝʤ LMDS ʜʠʘʧʘʟʦʥʘ 28-30 ɻɻʮ, 

ʦʜʥʘʢʦ ʚʩʢʦʨʝ ʧʦʣʥʦʤʦʯʠʷ ʢʦʤʠʪʝʪʘ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʦʙʣʘʩʪʴ 

ʯʘʩʪʦʪ ʦʪ 2 ʜʦ 66 ɻɻʮ ʠ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʦʙʨʘʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʯʠʭ 

ʛʨʫʧʧ:  

¶ ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ 802.16.1 ï ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʠʘʧʘʟʦʥ 10 - 66 ɻɻʮ;  

¶ ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ 802.16.2 ï ʟʘʥʠʤʘʝʪʩʷ ʚʦʧʨʦʩʘʤʠ çʩʦʩʫʱʝ-

ʩʪʚʦʚʘʥʠʷè ʩʝʪʝʡ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʥʝʣʠ-

ʮʝʥʟʠʨʫʝʤʳʭ ʜʠʘʧʘʟʦʥʘʭ 5 - 6 ɻɻʮ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʙʝʩʧʨʦʚʦʜʥʳʤʠ ʃʉ 

ʥʘ ʙʘʟʝ ʩʪʘʥʜʘʨʪʘ 802.11ʘ);  

¶ ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ 802.11.3 ï ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʣʠʮʝʥʟʠʨʫʝʤʳʭ ʩʠʩʪʝʤ ʜʠʘʧʘʟʦʥʘ 2-11 ɻɻʮ, 

ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ ʩʪʘʣʦ ʩʦʜʝʡʩʪʚʠʝ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟ-

ʚʝʨʪʳʚʘʥʠʶ ʩʠʩʪʝʤ MMDS ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴ ʩʦʚʤʝʩʪʠʤʳʝ ʧʨʦʜʫʢʪʳ ʥʘ ʦʩʥʦʚʝ ʝʜʠʥʦʛʦ 

ʩʪʘʥʜʘʨʪʘ.  

ɺʩʝ ʩʪʘʥʜʘʨʪʳ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʤʠʪʝʪʦʤ 802.16 ʥʘ ʙʘʟʝ ʝʜʠ-

ʥʦʡ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ, ʦʙʲʝʜʠʥʷʶʱʝʡ ʠʥʪʝʨʬʝʡʩʳ ʪʨʝʭ ʪʠʧʦʚ ʚ ʪʨʘʢ-

ʪʝ ʩʚʷʟʠ ʤʝʞʜʫ ʘʙʦʥʝʥʪʩʢʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠʣʠ ʩʝʪʷʤʠ (ʥʘʧʨʠʤʝʨ, 

ʃʉ ʠʣʠ ʫʯʨʝʞʜʝʥʯʝʩʢʠʤʠ ɸʊʉ) ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʴʶ (ʊʬʆʇ ʠʣʠ 

Internet). ʇʝʨʚʳʡ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ ʦʧʨʝʜʝʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʙʦ-
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ʥʝʥʪʩʢʦʛʦ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʝʛʦ ʫʟʣʘ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ, ʚʪʦʨʦʡ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʦʙʤʝʥ ʩʠʛʥʘʣʘʤʠ 

ʤʝʞʜʫ ʨʘʜʠʦʫʟʣʘʤʠ ʠ çʥʘʭʦʜʷʱʠʤʠʩʷ ʟʘ ʥʠʤʠè ʩʝʪʷʤʠ ï ʘʙʦʥʝʥʪʩʢʦʡ 

ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ (ʚ ʜʝʪʘʣʴʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʩʧʝʮʠʬʠʢʘʮʠʡ ʵʪʦʛʦ ʠʥʪʝʨ-

ʬʝʡʩʘ ʫʯʘʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʢʦʤʠʪʝʪʳ IEEE). ʉʧʝʮʠʬʠʢʘʮʠʠ ʪʨʝʪʴʝʛʦ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ, ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʦʧʨʝʜʝʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦ-

ʚʪʦʨʠʪʝʣʝʡ ʠʣʠ ʦʪʨʘʞʘʪʝʣʝʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʟʦʥʳ ʦʭʚʘʪʘ ʩʠʩʪʝʤʳ ʠ 

ʦʙʭʦʜʘ ʧʨʝʧʷʪʩʪʚʠʡ ʥʘ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ.  

ɺ ʘʧʨʝʣʝ 2003 ʛʦʜʫ ʬʠʨʤʘʤʠ Nokia, Harris Corp., Ensemble ʠ 

Crosspan ʙʳʣ ʦʩʥʦʚʘʥ ʥʝʢʦʤʤʝʨʯʝʩʢʠʡ ʢʦʥʩʦʨʮʠʫʤ WiMAX Forum 

(Worldwide Interoperability for Microwave Access, ɻʣʦʙʘʣʴʥʘʷ ʉʦʚʤʝ-

ʩʪʠʤʦʩʪʴ ʜʣʷ ʄʠʢʨʦʚʦʣʥʦʚʦʛʦ ɼʦʩʪʫʧʘ). ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʵʪʦʛʦ ʢʦʥ-

ʩʦʨʮʠʫʤʘ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʪʘʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦʙʳ 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʯʫʚʩʪʚʦʚʘʣ ʙʳ ʨʘʟʥʠʮʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʣʶʙʦʡ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ʅʘ ʩʝʛʦʜʥʷ ʚ ʢʦʥ-

ʩʦʨʮʠʫʤ WiMAX Forum ʚʭʦʜʠʪ 180 ʢʦʤʧʘʥʠʡ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ 

WiMAX Forum ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʝʭ ʞʝ ʰʘʛʦʚ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ʘʣʴʷʥʩʦʤ WiFi Alliance ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ IEEE 802.11 

WLAN (Wireless Local Area Networks, ɹʝʩʧʨʦʚʦʜʥʳʝ ʃʦʢʘʣʴʥʳʝ ʉʝ-

ʪʠ):  

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʛʘʨʤʦʥʠʟʘʮʠʷ ʩʪʘʥʜʘʨʪʦʚ;  

¶ ʩʝʨʪʠʬʠʢʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ;  

¶ ʧʨʦʜʚʠʞʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ WiMAX.  

ʉʝʛʦʜʥʷ ʪʝʨʤʠʥ WiMAX ʩʪʘʣ ʢʦʤʤʝʨʯʝʩʢʠʤ ʠʤʝʥʝʤ ʩʪʘʥʜʘʨʪʘ 

IEEE 802.16 WMAN (Wireless Metropolitan Area Networks, ɹʝʩʧʨʦʚʦʜ-

ʥʳʝ ɻʦʨʦʜʩʢʠʝ ʉʝʪʠ ʉʚʷʟʠ).  

ɺ ʮʝʣʦʤ, ʨʘʙʦʯʠʤ ʢʦʤʠʪʝʪʦʤ IEEE 802.16 ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʰʠʨʦ-

ʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʥʩʦʨʮʠʫʤʦʤ WiMAX Forum ʢ 

ʢʦʥʮʫ 2005 ʛʦʜʘ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ ʩʝʨʠʠ 

802.16 (ʪʘʙʣ. 10):  
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¶ IEEE 802.16 ʠʣʠ IEEE 802.16-2001 ï ʦʜʦʙʨʝʥ ʚ ʜʝʢʘʙʨʝ 

2001 ʛʦʜʘ, ʷʚʣʷʣʩʷ ʧʝʨʚʳʤ ʩʪʘʥʜʘʨʪʦʤ çʪʦʯʢʘ-ʤʥʦʛʦʪʦʯʢʘè ʚ ʦʙʣʘʩʪʠ 

WMAN, ʙʳʣ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʙʦʪʫ ʚ ʩʧʝʢʪʨʝ ʦʪ 10 ʜʦ 66 ɻɻʮ. ʀ, 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʪʨʝʙʦʚʘʣ ʥʘʭʦʞʜʝʥʠʷ ʧʝʨʝʜʘʪʯʠʢʘ ʠ ʧʨʠʝʤʥʠʢʘ ʚ ʦʙ-

ʣʘʩʪʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ (LOS, Line of Sight), ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ. ʉʦʛʣʘʩʥʦ ʦʧʠʩʘʥʥʳʤ ʩʧʝʮʠʬʠʢʘʮʠʷʤ, ʩʝʪʴ 802.16 

ʤʦʛʣʘ ʦʙʩʣʫʞʠʚʘʪʴ ʜʦ 60 ʢʣʠʝʥʪʦʚ ʩʦ ʩʢʦʨʦʩʪʴʶ ʢʣʘʩʩʘ T-1 (1,554 

ʄʙ/ʩ) ʧʨʠ ʩʪʦʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʤʝʥʝʝ $20 ʪʳʩ. 

ʕʪʦʪ ʩʪʘʥʜʘʨʪ ʥʝ ʙʳʣ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥ, ʠ ʜʘʞʝ ʧʦʩʣʝ 

ʝʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʦʩʪʘʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʨʳʪʳʭ ʚʦʧʨʦʩʦʚ.  

¶ IEEE 802.16ʘ ï ʦʜʦʙʨʝʥ ʚ ʷʥʚʘʨʝ 2003 ʛʦʜʘ, ʩʪʘʣ ʧʝʨʚʳʤ 

çʟʘʢʦʥʯʝʥʥʳʤè ʩʪʘʥʜʘʨʪʦʤ, ʛʜʝ ʙʳʣʦ ʫʩʪʨʘʥʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʜʦ-

ʩʪʘʪʢʦʚ ʧʨʝʜʳʜʫʱʝʛʦ ʩʪʘʥʜʘʨʪʘ. ʊʘʢʞʝ, ʚ ʥʝʛʦ ʙʳʣʦ ʜʦʙʘʚʣʝʥʦ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ï ʚ ʯʘʩʪ-

ʥʦʩʪʠ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʰʘʛʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʩʪʘʥ-

ʜʘʨʪʦʤ, ʙʳʣʦ ʧʦʥʠʞʝʥʠʝ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʜʦ 2-11 ɻɻʮ ʠ, ʢʘʢ ʩʣʝʜ-

ʩʪʚʠʝ, ʨʝʘʣʠʟʘʮʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʝʧʨʷ-

ʤʦʡ ʚʠʜʠʤʦʩʪʠ (NLOS, Near Line of Sight), ʘ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘ-

ʙʦʪʳ ʚ ʜʠʘʧʘʟʦʥʘʭ ʣʠʮʝʥʟʠʨʫʝʤʳʭ ʠ ʥʝʣʠʮʝʥʟʠʨʫʝʤʳʭ ʯʘʩʪʦʪ ʩʧʝʢ-

ʪʨʘ, ʠʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ ʤʦʜʫʣʷʮʠʠ OFDM. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʚ ʪʘʢʦʡ ʩʝʪʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 75 ʄʙʠʪ/ʩ.  

¶ IEEE 802.16REVd ʠʣʠ IEEE 802.16-2004 ï ʦʜʦʙʨʝʥ ʚ ʠʶʣʝ 

2004 ʛʦʜʘ, ʷʚʣʷʝʪʩʷ ʦʙʥʦʚʣʝʥʥʦʡ ʠ ʜʦʨʘʙʦʪʘʥʥʦʡ ʚʝʨʩʠʝʡ ʩʪʘʥʜʘʨʪʘ 

802.16ʘ. ʆʩʥʦʚʥʳʝ ʦʪʣʠʯʠʷ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ: ʧʦʜ-

ʜʝʨʞʢʘ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʦʬʠʩʥʦʛʦ ʠʣʠ ʜʦʤʘʰʥʝʛʦ ʦʢʦʥʝʯʥʦʛʦ ʪʝʨʤʠ-

ʥʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 2ï11 ɻɻʮ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʣʠʯʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ (NLOS) ʩ ʧʦʜʜʝʨʞʢʦʡ ʪʘ-

ʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʩʠʛ-

ʥʘʣʘ ʥʘ ʘʥʪʝʥʥʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʥʝʩʫʱʠʭ OFDM. IEEE 802.16-

2004 ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 

70 ʄʙ/ʩ ʤʝʞʜʫ ʧʝʨʝʜʘʪʯʠʢʦʤ ʠ ʩʪʘʮʠʦʥʘʨʥʳʤ ʘʙʦʥʝʥʪʩʢʠʤ ʦʙʦʨʫʜʦ-

ʚʘʥʠʝʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʦʪ ʥʝʛʦ ʚ ʨʘʜʠʫʩʝ ʜʦ 50 ʢʤ. ʕʪʦʪ ʩʪʘʥʜʘʨʪ 
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ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ, ʩ ʜʦ-

ʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ.  

¶ IEEE 802.16ʝ ï ʦʜʦʙʨʝʥ ʚ ʜʝʢʘʙʨʝ 2005 ʛʦʜʘ, ʷʚʣʷʝʪʩʷ ʨʘʟ-

ʚʠʪʠʝʤ ʠʜʝʡ ʧʨʝʜʳʜʫʱʠʭ ʩʪʘʥʜʘʨʪʦʚ ʩ ʬʦʢʫʩʦʤ ʥʘ ʤʦʙʠʣʴʥʦʩʪʠ ʦʢʦ-

ʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʆʙʦʨʫʜʦʚʘʥʠʝ IEEE 802.16ʝ ʨʘʙʦʪʘʝʪ ʥʘ ʯʘʩʪʦ-

ʪʘʭ 2ï6 ɻɻʮ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʷ-

ʤʦʡ ʚʠʜʠʤʦʩʪʠ. ʂʣʠʝʥʪʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʦ ʦʪ ʙʘ-

ʟʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 5 ʢʤ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʨʷʜʢʘ 20 ʄʙʠʪ/ʩ. ʇʨʠ ʵʪʦʤ, ʚ ʩʨʝʜʥʝʤ, 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʪ ʚ ʩʚʦʝ ʨʘʩʧʦʨʷʞʝʥʠʝ ʢʘʥʘʣ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʦʪ 1 ʜʦ 4 ʄʙʠʪ/ʩ. ʈʝʘʣʴʥʦ, ʚ ʛʦʨʦʜʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦ-

ʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʩʦʪʥʠ 

ʤʝʪʨʦʚ, ʘ ʚ ʤʘʣʦʥʘʩʝʣʝʥʥʳʭ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʘʭ ï ʜʦ 1,5-3 ʢʠʣʦ-

ʤʝʪʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ Wi-Fi ʦʙʝʩʧʝ-

ʯʠʚʘʶʪ ʥʝ ʤʝʥʴʰʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʥʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝ-

ʥʠʝ ʧʦ ʜʘʣʴʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʚ ʫʩʣʦʚʠʷʭ ʦʬʠʩʘ, ʟʘʯʘ-

ʩʪʫʶ, ʥʝ ʧʨʝʚʳʰʘʝʪ 15 ʤʝʪʨʦʚ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʢʨʳʪʠʷ ʚ ʤʘʩʰʪʘʙʘʭ ʛʦʨʦʜʘ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ Wi-

Fi ʧʦʪʨʝʙʫʝʪʩʷ ʫʩʪʘʥʦʚʠʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʦʯʝʢ ʜʦ-

ʩʪʫʧʘ. ɿʜʝʩʴ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʛʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ WiMax, ʢʦʪʦʨʘʷ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ Wi-Fi, ʟʘʜʫʤʳʚʘʣʘʩʴ ʥʝ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʩʚʷʟʠ ʚ ʧʨʝʜʝ-

ʣʘʭ ʧʦʤʝʱʝʥʠʷ, ʥʦ ʢʘʢ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʜʘʣʴʥʦʩʪʴʶ ʩʚʷʟʠ.  
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ʊʘʙʣʠʮʘ 10. ʉʝʤʝʡʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ IEEE 802.16 

 

 802.16 802.16ʘ 
802.16 

REVd  (2004) 
802.16ʝ 

ʆʜʦʙʨʝʥ ʜʝʢʘʙʨʴ 2001 ʷʥʚʘʨʴ 2003 ʠʶʣʴ 2004 
ʜʝʢʘʙʨʴ 

2005 

ʉʧʝʢʪʨ 
ʦʪ 10 ʜʦ 66 

ɻɻʮ 

ʤʝʥʝʝ 1 1 

ɻɻʮ 
ʤʝʥʝʝ 1 1 ɻɻʮ ʦʪ 2 ʜʦ 6 ɻɻʮ 

ɺʠʜʠʤʦʩʪʴ ʧʨʷʤʘʷ, LOS 

ʥʝʧʨʷʤʘʷ, 

NLOS ʜʣʷ 

ʙʣʠʞʥʝʡ ʟʦʥʳ 

ʥʝʧʨʷʤʘʷ, 

NLOS, 

ʜʣʷ ʙʣʠʞʥʝʡ 

ʟʦʥʳ, 

ʠ ʦʬʠʩʥʳʭ, 

ʜʦʤʘʰʥʠʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʥʝʧʨʷʤʘʷ, 

NLOS 

ʄʦʜʫʣʷʮʠʷ 

QPSK, 

16ʆ.ɸʄʀ 

64QAM 

OFDM 256, 

OFDMA + 

802.16 

OFDM 

256, OFDMA 

+ 802.16 

OFDM 

256, OFDMA 

+ 802.16 

ʉʢʦʨʦʩʪʴ 
32 -134 

ʄʙʠʪ/ʩ 
1 - 75 ʄʙʠʪ/ʩ ʩʤ. 802. 16ʘ ʜʦ 1 5 ʄʙʠʪ/ʩ 

ʄʦʙʠʣʴʥʦʩʪʴ ʥʝʪ ʥʝʪ ʥʝʪ 

ʜʘ, ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʦʫʤʠʥʛʘ 

ʐʠʨʠʥʘ ʢʘʥʘʣʘ 
20, 25 ʠ 28 

ʄɻʮ 

ʠʟʤʝʥʷʝʤʘʷ ʦʪ 

1,25 ʜʦ 20 

ʄɻʮ ʩ 16 

ʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʜʢʘʥʘʣʘʤʠ 

ʩʤ. 802. 16ʘ ʙʦʣʝʝ 5 ʄɻʮ 
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ʈʘʜʠʫʩ ʷʯʝʡʢʠ ʦʪ 1 ʜʦ 5 ʢʤ 

ʦʪ 5 ʜʦ 8 ʢʤ; 

ʤʘʢʩʠʤʫʤ 50 

ʢʤ 

ʩ ʩʦʦʪʚ. 

ʘʥʪʝʥʥʦʡ 

ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ 

ʧʝʨʝʜʘʯʠ 

ʩʤ. 802. 16ʘ ʦʪ 1 ʜʦ 5 ʢʤ 

ʊʝʨʤʠʥʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 
 

ʚʥʝʰʥʝʝ 

ʩ ʚʳʥʦʩʥʦʡ 

ʘʥʪʝʥʥʦʡ 

ɺʥʝʰʥʝʝ 

ʩ ʚʩʪʨʦʝʥʥʦʡ 

ʘʥʪʝʥʥʦʡ 

PC-ʢʘʨʪʘ 

   

ʈʘʟʥʳʝ ʩʪʘʥʜʘʨʪʳ ʩʝʤʝʡʩʪʚʘ 802.16 ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʟʣʠʯ-

ʥʳʝ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ. ʊʘʢ, ʩʪʘʥʜʘʨʪ 802.16-2004 ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝ-

ʥʠʝ çʧʦʩʣʝʜʥʝʡ ʤʠʣʠè ʜʣʷ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ 802.16ʝ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʘʙʦʥʝʥʪʦʚ 

(ʨʠʩ. 2.9). ʇʨʠ ʵʪʦʤ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠ ʜʘʣʴ-

ʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʝʤʝʡʩʪʚʘ IEEE 802.16 ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʟʘʚʠʩʷʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

802.16-2004:  

¶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 75 ʄʙʠʪ/ʩ ʥʘ ʩʪʦʨʦʥʝ ʙʘʟʦʚʦʡ 

ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʘʥʘʣʘ 

ʰʠʨʠʥʦʡ 20 ʄɻʮ ʚ ʠʜʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦ-

ʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ ʤʦʞʝʪ ʥʘʢʣʘʜʳʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʤʘʢʩʠ-

ʤʘʣʴʥʫʶ ʰʠʨʠʥʫ ʢʘʥʘʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʯʘʩʪʫʶ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠ-

ʞʘʷ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ;  

¶ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ 50 ʢʤ ʤʦʞʝʪ ʙʳʪʴ ʜʦ-

ʩʪʠʛʥʫʪʘ ʣʠʰʴ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʨʷʜʘ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʚ ʥʝʩʢʦʣʴʢʦ ʄʙʠʪ/ʩ); 

ʜʘʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʙʫʜʝʪ  ʨʘʚʥʘ, ʚ ʩʨʝʜʥʝʤ, 5 

ʢʠʣʦʤʝʪʨʘʤ ʜʣʷ ʦʬʠʩʥʳʭ/ʜʦʤʘʰʥʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ (NLOS) ʠ 15 ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʜʢʣʶʯʝʥ-

ʥʳʭ ʢ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʝ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʩ ʙʘ-

ʟʦʚʦʡ ʩʪʘʥʮʠʝʡ (LOS).  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʩʦʞʘʣʝʥʠʶ, ʜʣʷ 802.16-2004 ʜʦʩʪʠʞʝʥʠʝ ʤʘʢ-

ʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ 75 ʄʙʠʪ/ʩ ʧʨʠ 

ʥʘʭʦʞʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʙʦʣʝʝ 

15-20 ʢʤ, ʫʯʠʪʳʚʘʷ ʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ, ʥʘ ʩʝʛʦʜʥʷ ʥʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʜʘʞʝ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʚ ʦʙʣʘʩʪʠ ʧʨʷʤʦʡ 

ʚʠʜʠʤʦʩʪʠ. ʆʜʥʘʢʦ, ʦʧʝʨʘʪʦʨʳ ʤʦʛʫʪ ʜʦʩʪʘʪʦʯʥʦ ʛʠʙʢʦ ʥʘʩʪʨʘʠʚʘʪʴ 

ʩʠʩʪʝʤʳ WiMAX ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʥʫʞʜʘʤʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʥʪʝʥʥ ʠ ʧʨʘʚʠʣʴʥʘʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘ-

ʪʦʨʘʤ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʢʘʥʘʣʳ ʨʘʟʣʠʯʥʦʡ ʝʤʢʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ:  

¶ ʩʠʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪ-

ʨʦʚ) ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʢʘʢ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʴʶ, ʪʘʢ ʠ 

ʜʦʩʪʫʧʦʤ ʚ ʀʥʪʝʨʥʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʜʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʚʥʝʰʥʝʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥʳ ʥʘ ʩʪʦʨʦʥʝ 
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ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʧʨʠʯʝʤ ʘʥ-

ʪʝʥʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʪʦʯʢʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ;  

¶ ʥʝ ʩʠʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʦʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʦʪ 5 ʜʦ 20 ʢʤ) 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʫʩʣʫ-

ʛʘʤ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ, ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʣʠʯʠʝ ʚʥʝʰʥʝʡ ʘʥʪʝʥʥʳ ʥʘ ʩʪʦʨʦʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʟʦʥʝ ʧʨʷʤʦʡ ʚʠ-

ʜʠʤʦʩʪʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʧʨʠʯʝʤ ʘʥʪʝʥʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʢʘʢ ʪʦʯʢʘ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ;  

¶ ʥʘʭʦʜʷʱʠʭʩʷ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʦ ʢ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʜʦ 5 

ʢʤ) ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʰʠʨʦʢʦʧʦʣʦʩʥʳʤ ʜʦʩʪʫʧʦʤ ʢ 

ʫʩʣʫʛʘʤ ʩʚʷʟʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʥʫʪʨʝʥʥʝʡ ʘʥʪʝʥʥʳ, ʧʨʠ ʵʪʦʤ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʥʦ ʤʦʙʠʣʴʥʳʤ - ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ.  

ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʩʝʪʠ 

WiMAX, ʨʝʘʣʠʟʫʶʱʝʡ ʚʩʝ ʪʨʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʩʮʝʥʘʨʠʷ ʧʦʢʘ-

ʟʘʥʘ ʥʘ ʨʠʩ.2.10. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ 

ʚ ʩʝʪʴ ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ WiMAX (ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ 

ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ ʥʘʭʦʜʠʣʠʩʴ ʚ ʦʙʣʘʩʪʠ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ LOS), ʪʘʢ ʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʝʪʝʡ (ʥʘʧʨʠʤʝʨ, ʦʧʪʠʯʝʩʢʠʡ ʠʣʠ 

ʤʝʜʥʳʡ ʢʘʙʝʣʴ).  

ɽʱʝ ʦʜʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ WiMAX ʷʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʘʷ ʧʦʜ-

ʜʝʨʞʢʘ QoS, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʚ ʢʘʥʘʣʝ 

ʧʝʨʝʜʘʯʠ ʜʣʷ ʩʝʨʚʠʩʦʚ ʪʠʧʘ VoIP, TDM Voice, ʦʧʪʠʤʘʣʴʥʳʡ ʪʨʘʥʩ-

ʧʦʨʪ VBR (Variable Bit Rate) ʪʨʘʬʠʢʘ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʨʠʪʝ-

ʟʘʮʠʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʦʜʜʝʨʞʢʘ QoS 

ʚ Wi-Fi-ʩʝʪʷʭ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʦʣʴʢʦ ʚ ʩʪʘʥʜʘʨʪʝ 802.11e. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʪʘʥʜʘʨʪʳ 802.16 ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʜʜʝʨʞʢʫ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʰʠʬ-

ʨʦʚʘʥʠʷ (3DES, RSA ʠ AES), ʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʫʩʪʨʦʡʩʪʚ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʚ ʠʥʪʝʨʝʩʘʭ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʦʙʤʝʥ ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʧʦ 

ʧʨʦʪʦʢʦʣʫ X.509, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʘ EAR (Extensible Authentification Protocol, ʈʘʩʰʠ-

ʨʷʝʤʳʡ ʇʨʦʪʦʢʦʣ ɸʫʪʝʥʪʠʬʠʢʘʮʠʠ). ɺ ʮʝʣʦʤ, ʢʘʢ ʦʪʤʝʯʘʶʪ ʩʧʝʮʠʘ-

ʣʠʩʪʳ, ʪʝʭʥʦʣʦʛʠʷ WiMAX ʙʦʣʝʝ ʥʘʜʝʞʥʘ ʚ ʧʣʘʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʯʝʤ 
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Wi-Fi. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʫʜʦʙʩʪʚʘ ʤʦʞʝʪ 

ʜʦʩʪʘʚʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʮʝʥʟʠʨʦʚʘʥʥʦʛʦ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ.  

 
ʈʠʩ. 2.10. ʆʨʛʘʥʠʟʘʮʠʷ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʩʝʪʠ WiMAX 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʙʦʯʠʤ ʢʦʤʠʪʝʪʦʤ IEEE 802.16 ʧʨʦʚʦʜʷʪʩʷ 

ʠʥʪʝʥʩʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʥʦʚʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ 802.16f ʠ 802.16h. ʕʪʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʙʦʪʳ ʩ MIB (Management Information Base, ʙʘ-

ʟʘʤʠ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ) ʜʣʷ ʩʝʪʝʡ ʜʦʩʪʫʧʘ, ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʧʦʜʜʝʨʞʢʫ ʨʘʙʦʪʳ ʤʦʙʠʣʴʥʳʭ (ʧʦʜʚʠʞʥʳʭ) ʢʣʠʝʥʪʦʚ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʠʭ ʜʚʠʞʝʥʠʷ ʜʦ 300 ʢʤ/ʯ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʜʦʩʪʠʛʥʝʪ 10 ʊʙ/ʩ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ WiMax 

ʩʤʦʛʫʪ ʩʦ ʚʨʝʤʝʥʝʤ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʙʝʩʧʨʦʚʦʜʥʳʝ ʣʦ-

ʢʘʣʴʥʳʝ ʩʝʪʠ, ʥʦ ʠ ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ. ʉ ʙʫʨʥʳʤ ʨʦʩʪʦʤ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ ʯʝʨʝʟ ʢʘʥʘʣʳ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ ʩʦʪʦʚʳʭ ʩʝʪʝʡ ʥʝ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʜʘʞʝ ʚ ʩʝʪʷʭ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʦʪʝʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪʩʷ 
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ʦʪ 400 ʜʦ 700 ʢʙʠʪ ʚ ʩʝʢʫʥʜʫ. ʄʦʙʠʣʴʥʳʡ WiMax ʦʙʝʱʘʝʪ ʚ ʦʪʜʝʣʴ-

ʥʳʭ ʩʣʫʯʘʷʭ ʜʝʩʷʪʠʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʡ ʩʢʦʨʦʩʪʠ.  

ʋʯʘʩʪʠʝ ʚ WiMAX ʬʦʨʫʤʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 

ʩʠʩʪʝʤ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʜʦʩʪʫʧʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʤʧʘ-

ʥʠʠ InfiNet Wireless, ʥʘʯʘʚʰʠʡʩʷ ʚʳʧʫʩʢ pre-WiMAX ʩʠʩʪʝʤ, ʨʘʟʨʘ-

ʙʦʪʢʘ ʢʦʤʧʘʥʠʷʤʠ Intel ʠ Fujitsu ʯʠʧʩʝʪʘ ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

WiMAX ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝ ʦʩʪʘʚʣʷʝʪ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ 

ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ. ɺʦʧʨʦʩ ʦ ʪʦʤ, ʢʦʛʜʘ ʧʦʷʚʷʪʩʷ WiMAX ʩʦʚʤʝʩʪʠʤʳʝ 

ʩʠʩʪʝʤʳ, ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. ʉʨʦʢʠ ʧʦʩʪʦʷʥʥʦ ʩʜʚʠʛʘʶʪʩʷ, ʘ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦ 2006-2007 ʛʦʜʘ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ 

ʩʠʩʪʝʤʳ ʢʣʘʩʩʘ pre-WiMAX, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ 

SkyMAN, ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ ʫʞʝ ʧʨʝʚʦʩʭʦʜʷʪ ʙʫʜʫʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ 

ʩʠʩʪʝʤʳ.  

   

ɹʝʩʧʨʦʚʦʜʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ WWAN  

 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʘ IEEE 802.20 ʜʣʷ ʤʦʙʠʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʜʘʥʥʳʤ ʝʱʝ ʥʝ ʟʘʚʝʨʰʝʥʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ WiMax, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʥʘ ʨʘ-

ʙʦʪʫ ʚ ʛʦʨʦʜʘʭ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʯʠʩʣʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, 802.20 ʠʤʝ-

ʝʪ ʙʦʣʴʰʝ ʩʭʦʜʩʪʚʘ ʩ ʦʙʳʯʥʳʤʠ ʩʦʪʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʙʳʩʪʨʦʜʝʡʩʪʚʫʶʱʠʭ ʤʦʙʠʣʴʥʳʭ ʧʦʜʢʣʶʯʝʥʠʡ ʥʘ ʩʢʦʨʦʩʪʷʭ 

ʩʚʳʰʝ 1 ʄʙʠʪ/ʩ. ʚ 3-ɻɻʮ ʯʘʩʪʦʪʥʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʟʘ-

ʥʠʤʘʝʪ ʠʥʪʝʨʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʦʩʪʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ï ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʝʛʦ ʥʘʟʳʚʘʶʪ ʙʣʠʞʘʡʰʠʤ ʢʦʥʢʫʨʝʥʪʦʤ WiMAX (802.16e), ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʩʦʪʦʚʦʡ ʩʚʷʟʠ, 

ʟʘʤʝʥʷʷ GPRS ʠʣʠ CDMA2000, ʘ ʵʪʦ ʫʞʝ WWAN. ɺʦʟʤʦʞʥʦ, ʚ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʝʛʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 

ʩʚʷʟʠ MBWA (Mobile Broadband Wireless Access).  

ɻʣʘʚʥʳʡ ʩʪʦʨʦʥʥʠʢ ʩʧʝʮʠʬʠʢʘʮʠʠ 802.20 ʬʠʨʤʘ Flarion 

Technologies ʫʞʝ ʠʩʧʳʪʳʚʘʣʘ ʩʚʦʶ ʪʝʭʥʦʣʦʛʠʶ FLASH-OFDM (Fast 

Low-Latency Access with Seamless Handoff Orthogonal Frequency Divi-

sion Multiplexing) ʚʤʝʩʪʝ ʩ ʢʦʤʧʘʥʠʝʡ Nextel Communications. ʆʜʥʘʢʦ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʥʘ ʜʦʚʦʣʴʥʦ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠ 

ʥʝʪ ʥʠʢʘʢʦʡ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ Flarion ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʣʷʞʝʪ 
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ʚ ʦʩʥʦʚʫ 802.20. ʇʨʦʜʚʠʞʝʥʠʶ 802.16e, ʨʘʚʥʦ ʢʘʢ ʠ 802.20, ʪʘʢʞʝ 

ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʠʥʝʨʮʠʷ ʦʧʝʨʘʪʦʨʦʚ. ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʤʘʩʩʦʚʳʭ ʧʦʜ-

ʢʣʶʯʝʥʠʡ ʚʣʘʜʝʣʴʮʝʚ ʤʦʙʠʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʠ ʦʧʝʨʘʪʦʨʳ ʤʦʛʫʪ ʨʝʰʠʪʴ, ʯʪʦ 

ʪʨʫʜʦʝʤʢʦʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʝʜʝʪ ʣʠʰʴ ʢ ʜʫʙ-

ʣʠʨʦʚʘʥʠʶ ʫʞʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ 2.11.  

 
 

ʈʠʩ. 2.11. ʉʦʦʪʥʦʰʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʙʝʩʧʨʦʚʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

   

ɻʣʦʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ (GSM)  

 

  ʉʪʘʥʜʘʨʪ GSM ʷʚʣʷʝʪʩʷ ʙʝʟʫʩʣʦʚʥʳʤ ʣʠʜʝʨʦʤ ʧʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʦʩʪʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. ɺ 1982 ʛʦʜʫ ɽʚʨʦʧʝʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʘʜʤʠʥʠʩʪʨʘʮʠʡ ʧʦʯʪʳ ʠ ʪʝʣʝʛʨʘʬʘ (ʉɽʈʊ) ʩʦʟʜʘʣʘ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ 

GSM (Group Special Mobile) ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʡ ʩʠʩʪʝ-

http://www.hardvision.ru/?dir=glossary&id=2&showid=715
http://www.hardvision.ru/?dir=glossary&id=2&showid=715
http://www.hardvision.ru/?dir=glossary&id=2&showid=715
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ʤʳ ʧʦʜʚʠʞʥʦʡ ʩʦʪʦʚʦʡ ʩʚʷʟʠ. ɺ 1989 ʛʦʜʫ ʨʘʙʦʪʳ ʧʦ GSM ʧʝʨʝʰʣʠ 

ʧʦʜ ʵʛʠʜʫ ɽʚʨʦʧʝʡʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʵʣʝʢʪʨʦʩʚʷʟʠ 

(ETSI), ʠ ʚ 1990 ʛʦʜʫ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʝʨʚʦʡ ʬʘʟʳ 

ʩʪʘʥʜʘʨʪʘ. ʂ 1993 ʛʦʜʫ ʚ 22 ʩʪʨʘʥʘʭ ʤʠʨʘ ʫʞʝ ʜʝʡʩʪʚʦʚʘʣʦ 36 ʩʝʪʝʡ 

GSM, ʘ ʢ 1995 ʛʦʜʫ ʥʘʩʯʠʪʳʚʘʣʦʩʴ ʞʝ ʦʢʦʣʦ 5 ʤʣʥ ʘʙʦʥʝʥʪʦʚ ï ʩʪʘʥ-

ʜʘʨʪ ʩʪʘʣ ʦʙʱʝʤʠʨʦʚʳʤ ʠ ʨʘʩʰʠʬʨʦʚʳʚʘʣʩʷ ʫʞʝ ʢʘʢ Global System 

for Mobile Communications.  

ʉʪʘʥʜʘʨʪ GSM ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʘʙʦʥʝʥʪʦʚ ʚ ʜʠʘʧʘʟʦʥʘʭ 900 

ʠ 1800 ʄɻʮ (ʚ ʉʐɸ ï 1900 ʄɻʮ). ɺ ɽʚʨʦʧʝ ʠ ʈʦʩʩʠʠ ʚ ʜʠʘʧʘʟʦʥʝ 900 

ʄɻʮ ʤʦʙʠʣʴʥʳʡ ʪʝʣʝʬʦʥ ʧʝʨʝʜʘʝʪ (ʚʦʩʭʦʜʷʱʠʡ ʢʘʥʘʣ) ʚ ʧʦʣʦʩʝ 890-

915 ʄɻʮ, ʧʨʠʥʠʤʘʝʪ (ʥʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣ) ʚ ʠʥʪʝʨʚʘʣʝ 935-960 ʄɻʮ 

(ʜʣʷ GSM-1800 ï 1710-1785 ʠ 1805-1880 ʄɻʮ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɺʝʩʴ 

ʜʠʘʧʘʟʦʥ ʜʝʣʠʪʩʷ ʥʘ ʯʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ ʧʦ 200 ʢɻʮ ï ʚ GSM- 900 ʚʩʝʛʦ 

124 ʢʘʥʘʣʘ (124 ʚʦʩʭʦʜʷʱʠʭ ʠ 124 ʥʠʩʭʦʜʷʱʠʭ), ʨʘʟʥʦʩ ʤʝʞʜʫ ʚʦʩʭʦ-

ʜʷʱʠʤ ʠ ʥʠʩʭʦʜʷʱʠʤ ʢʘʥʘʣʦʤ ï 45/95 ʄɻʮ (ʚ ʜʠʘʧʘʟʦʥʘʭ 900/1800 

ʄɻʮ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʪ 1 ʜʦ 16 ʯʘ-

ʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ GSM ʨʝʘʣʠʟʦʚʘʥ ʯʘʩʪʦʪʥʳʡ ʤʝʪʦʜ 

ʜʫʧʣʝʢʩʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ (FDD).  

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʩʨʝʜʝ ʧʝʨʝʜʘʯʠ ʚ GSM ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʥʮʠʧ ʚʨʝ-

ʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʘ ï ʊDʄɸ. ʏʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ ʨʘʟʙʠʪʳ ʥʘ 

ʢʘʜʨʳ ʧʦ 8 ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (ʢʘʥʘʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ) ʜʣʠʪʝʣʴʥʦ-

ʩʪʴʶ ʧʦ 577 ʤʢʩ. ʂʘʞʜʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʦʙʠʣʴʥʳʡ ʪʝʨʤʠʥʘʣ (ʄʊ) ʧʝʨʝʜʘʝʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ɹʉ) 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʝʯʝʥʠʝ 577 ʤʢʩ ʢʘʞʜʳʝ 4615 ʤʢʩ. ɹʉ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʄʊ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʥʦ ʥʘ ʪʨʠ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘ ʨʘʥʴʰʝ ʄʊ (ʠ ʥʘ 

ʯʘʩʪʦʪʝ ʥʘ 45 ʄɻʮ ʚʳʰʝ), ʯʪʦʙʳ ʨʘʟʥʝʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʧʨʠʝʤ ʠ ʧʝʨʝ-

ʜʘʯʫ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʘʧʧʘʨʘʪʫʨʫ ʄʊ.  

ɺʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʚ GSM ʙʳʚʘʶʪ ʧʷʪʠ ʪʠʧʦʚ ï ʥʦʨʤʘʣʴ-

ʥʳʡ, ʧʦʜʩʪʨʦʡʢʠ ʯʘʩʪʦʪʳ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʫʩʪʘʥʦʚʦʯʥʳʡ ʠ ʜʦʩʪʫʧʘ. 

ʇʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʜʚʫʤʷ ʙʣʦʢʘʤʠ ʧʦ 57 ʙʠʪ. ʄʝʞʜʫ 

ʥʠʤʠ ʨʘʩʧʦʣʦʞʝʥʘ ʪʨʝʥʠʨʦʚʦʯʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚ 26 ʙʠʪ, ʦʛʨʘ-

ʥʠʯʝʥʥʘʷ ʦʜʥʦʨʘʟʨʷʜʥʳʤʠ ʫʢʘʟʘʪʝʣʷʤʠ ʈɺ (Pointer Bit). ʀʥʪʝʨʚʘʣʳ 

ɺɺ (Border Bit) ʜʣʠʥʦʡ 3 ʙʠʪʘ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʩʶ ʧʝʨʝʜʘʚʘʝʤʫʶ ʧʦ-
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ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ. ʇʦʩʣʝ ʪʨʘʥʩʣʷʮʠʠ ʚʩʝʭ 148 ʙʠʪ ʢʘʥʘʣʴʥʦʛʦ ʠʥʪʝʨ-

ʚʘʣʘ ʧʝʨʝʜʘʪʯʠʢ çʤʦʣʯʠʪè ʚ ʪʝʯʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ST (Shield 

Time) ʜʣʠʪʝʣʴʥʦʩʪʴʶ 30,44 ʤʢʩ, ʯʪʦ ʧʦ ʚʨʝʤʝʥʠ ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʝʨʝʜʘ-

ʯʝ 8,25 ʙʠʪ.  

ʂʘʞʜʳʝ 26 ʢʘʜʨʦʚ ʦʙʲʝʜʠʥʝʥʳ ʚ ʤʫʣʴʪʠʢʘʜʨ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦ-

ʩʪʴʶ 120 ʤʩ. ɺ ʤʫʣʴʪʠʢʘʜʨʝ ʢʘʞʜʳʡ 13-ʡ ʢʘʜʨ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥ ʜʣʷ ʢʘ-

ʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ 26-ʛʦ ʢʘʜʨʘ ʚʩʷ ʩʠʩʪʝʤʘ çʤʦʣ-

ʯʠʪè.  

ɺ GSM ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠʥʮʠʧ ʤʝʜʣʝʥʥʳʭ ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ ï 

ʧʨʠʝʤ/ʧʝʨʝʜʘʯʘ ʥʦʚʦʛʦ ʢʘʜʨʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʥʘ ʥʦʚʦʡ ʥʝʩʫʱʝʡ 

ʯʘʩʪʦʪʝ. ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʜʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ʚ 45 ʄɻʮ. ʅʘʯʘʣʴ-

ʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝʩʫʱʝʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘʟʥʘʯʘʶʪʩʷ 

ʤʦʙʠʣʴʥʦʤʫ ʪʝʨʤʠʥʘʣʫ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʚʷʟʠ. ʄʦʜʫʣʷʮʠʷ ʩʠʛʥʘʣʘ 

ï ʜʚʦʠʯʥʘʷ ʛʘʫʩʩʦʚʘ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʘʩʪʦʪʥʳʤ ʩʜʚʠʛʦʤ GMSK (ʦʜʠʥ 

ʙʠʪ ʥʘ ʩʠʤʚʦʣ).  

ʈʘʜʠʫʩ ʩʦʪʳ ʚ GSM ï ʜʦ 35 ʢʤ ï ʦʛʨʘʥʠʯʝʥ ʚʦʟʨʘʩʪʘʶʱʝʡ ʚʨʝ-

ʤʝʥʥʦʡ ʟʘʜʝʨʞʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʢ ʢʦʪʦʨʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʘ 

ʪʝʭʥʦʣʦʛʠʷ TDMA. ʉʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ GSM/MAP ʦʩʥʦʚʘʥʘ ʥʘ 

ʩʠʩʪʝʤʝ ʩʠʛʥʘʣʠʟʘʮʠʠ ʆʂʉ7 (SS7). ɼʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʯʠ ʧʨʠʤʝʥʝʥ 

ʢʦʜʝʢ VCELP ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ RPE-LTP (Regular Pulse Excitation-

Long Term Prediction) ʩʦ ʩʢʦʨʦʩʪʴʶ 13 ʢʙʠʪ/ʩ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ï ʜʦ 9,6 ʢʙʠʪ/ʩ (ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ).  

 

ʉʪʘʥʜʘʨʪ CDMA  

 

CDMA ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʢʦʜʦ-

ʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (CodeDivision Multiple Access). ʄʝʪʦʜ ʤʥʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ ʠʟʚʝʩʪʝʥ ʜʘʚʥʦ, 

ʦʜʥʘʢʦ, ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʜʦ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʤʦʤʝʥʪʘ CDMA ʥʘʭʦʜʠʣ ʧʨʠʤʝʥʝʥʠʝ ʪʦʣʴʢʦ ʚ ʚʦʝʥʥʦʡ ʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʭʥʠʢʝ ʙʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ, ʢʘʢ ʚʳʩʦʢʘʷ 

ʩʪʦʡʢʦʩʪʴ ʢ ʧʦʤʝʭʘʤ ʠ ʩʢʨʳʪʥʦʩʪʴ ʧʝʨʝʜʘʯʠ. ʉ ʨʘʟʚʠʪʠʝʤ ʤʠʢʨʦʵʣʝʢ-

ʪʨʦʥʠʢʠ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʥʝʜʦʨʦ-

ʛʠʭ ʧʦʨʪʘʪʠʚʥʳʭ ʩʪʘʥʮʠʡ CDMA. ʃʠʜʝʨ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ï ʘʤʝʨʠʢʘʥ-
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ʩʢʘʷ ʢʦʤʧʘʥʠʷ Qualcomm, ʨʘʟʨʘʙʦʪʘʚʰʘʷ ʩʧʝʮʠʬʠʢʘʮʠʶ IS-95 

(CDMA-One). ʉʝʡʯʘʩ ʠʤʝʥʥʦ ʥʘ ʙʘʟʝ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʨʘʟʚʠʚʘʝʪʩʷ ʦʜ-

ʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʪʦʚʦʡ ʪʝʣʝʬʦʥʠʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ.  

ɺ CDMA ʨʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʢʦʜʦʚʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ï 

ʨʘʩʰʠʨʝʥʠʝ ʩʧʝʢʪʨʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (CDMA-

DS), ʯʘʩʪʦʪʥʳʭ ʩʢʘʯʢʦʚ (CDMA-FH) ʠ ʚʨʝʤʝʥʥʳʭ ʩʢʘʯʢʦʚ (CDMA-

ʊʅ). ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ CDMA ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣ ʤʝʪʦʜ ʜʦʩʪʫ-

ʧʘ CDMA-DS (ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʥ ʠʟʚʝʩʪʝʥ ʢʘʢ ʧʝʨʝʜʘʯʘ 

ʥʘ ʦʩʥʦʚʝ ʰʫʤʦʧʦʜʦʙʥʳʭ ʩʠʛʥʘʣʦʚ (ʐʇʉ)). ɺ CDMA-DS ʢʘʞʜʳʡ ʙʠʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʟʘʤʝʥʷʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ï ʙʘʟʦʡ ʩʠʛʥʘʣʘ. ʅʦʣʴ ʠ ʝʜʠ-

ʥʠʮʘ ʤʦʛʫʪ, ʥʘʧʨʠʤʝʨ, ʢʦʜʠʨʦʚʘʪʴʩʷ ʠʥʚʝʨʩʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʷʤʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʟʘʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ (ʢʦʜ). ʉʧʝʢʪʨ ʩʠʛʥʘʣʘ ʨʘʩʰʠʨʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʣʠʥʝ ʙʘ-

ʟʳ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʳʯʥʦ ʧʦʜʙʠʨʘʶʪ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ (ʩʢʘ-

ʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ). ɺ ʧʨʠʝʤʥʠʢʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʯʠʩ-

ʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʠʥʪʝʛʨʘʣʦʚ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʢʦʜʦʚʦʡ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʘʥʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʪʦʣʴʢʦ ʪʦʪ ʩʠʛʥʘʣ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʩʰʠʨʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʟʘʜʘʥʥʦʡ ʢʦ-

ʜʦʚʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʚʳʰʝ ʧʦʨʦʛʦʚʦ-

ʛʦ ʟʥʘʯʝʥʠʷ). ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʩʠʛʥʘʣʳ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʰʫʤ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʜʥʦʡ ʧʦʣʦʩʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʝʤʦʧʝʨʝ-

ʜʘʪʯʠʢʦʚ, ʥʝ ʤʝʰʘʷ ʜʨʫʛ ʜʨʫʛʫ. ɹʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʠ ʩʠʛʥʘʣʘ 

ʩʥʠʞʘʝʪʩʷ ʝʛʦ ʤʦʱʥʦʩʪʴ, ʧʨʠʯʝʤ ʧʨʠ ʦʯʝʥʴ ʜʣʠʥʥʦʡ ʙʘʟʝ ï ʥʠʞʝ 

ʫʨʦʚʥʷ ʙʝʣʦʛʦ ʰʫʤʘ. ʇʨʠ ʵʪʦʤ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʦʤʝʭʦʫʩʪʦʡʯʠ-

ʚʦʩʪʴ, ʘ ʩ ʥʝʡ ʠ ʢʘʯʝʩʪʚʦ ʩʚʷʟʠ ï ʫʟʢʦʧʦʣʦʩʥʘʷ ʧʦʤʝʭʘ ʥʝ ʧʦʚʣʠʷʝʪ ʥʘ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʡ ʩʠʛʥʘʣ. ʂʦʜʦʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʷʚʣʷʝʪʩʷ ʠ ʵʣʝʤʝʥʪʦʤ ʢʨʠʧʪʦʟʘʱʠʪʳ. ʏʪʦ ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ 

ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ï ʫʧʨʦʱʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʯʘʩʪʦʪʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʩʪʘʥʮʠʠ ʨʘʙʦʪʘʶʪ ʚ ʦʜʥʦʡ ʧʦʣʦʩʝ. ɺʩʝ 

ʵʪʠ ʩʚʦʡʩʪʚʘ ʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʫʩʧʝʭ CDMA.  

ʉʝʪʠ IS-95 ʟʘʥʠʤʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʪ ʞʝ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ, 

ʯʪʦ ʠ ʩʝʪʠ AMPS: 824-840 ʠ 869-894 ʄɻʮ. ʅʠʩʭʦʜʷʱʠʡ ʢʘʥʘʣ (ʦʪ ɹʉ 
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ʢ ʄʊ) ʚʩʝʛʜʘ ʥʘ 45 ʄɻʮ ʚʳʰʝ ʚʦʩʭʦʜʷʱʝʛʦ. ʐʠʨʠʥʘ ʢʘʥʘʣʘ ï 1,25 

ʄɻʮ. ʉʫʱʝʩʪʚʫʝʪ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʚʝʨʩʠʷ ʚ ʜʠʘʧʘʟʦʥʘʭ 1890-

1930 ʠ 1950-1990 ʄɻʮ. ʊʘʤ ʜʫʧʣʝʢʩʥʳʡ ʨʘʟʥʦʩ ï 80 ʄɻʮ. ʇʨʠ ʨʘʙʦʪʝ 

ʚ ʜʠʘʧʘʟʦʥʝ ʜʦ 900 ʄɻʮ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʨʘʚʥʘ 1,2-9,6 

ʂʙʠʪ/ʩ, ʘ ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʚʝʨʩʠʠ ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥ-

ʥʳʭ 14,4 ʢʙʠʪ/ʩ.  

ɺʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʪʘʥʜʘʨʪʘ IS-95 ï ʛʠʙʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʦʱ-

ʥʦʩʪʴʶ ʠʟʣʫʯʝʥʠʷ ʄʊ. ɺ ʧʨʝʜʝʣʘʭ ʩʦʪʳ ʫʨʦʚʥʠ ʧʨʠʥʠʤʘʝʤʳʭ ɹʉ 

ʩʠʛʥʘʣʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʜʘʣʝʥʠʷ ʄʊ. 

ɼʣʷ ʵʪʦʛʦ ʤʦʱʥʦʩʪʴ ʄʊ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʚ 

ʜʠʘʧʘʟʦʥʝ ʧʦʨʷʜʢʘ 80 ʜɹ ʩ ʰʘʛʦʤ 1 ʜɹ ʢʘʞʜʳʝ 1,25 ʤʩ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

IS-95 ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʛʦʣʦʩʦʚʦʛʦ ʢʦʜʝʢʘ ʥʝ ʧʦʩʪʦʷʥʥʘ, ʢʘʢ ʚ GSM, ʘ 

ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʯʠ ʦʪ 8 ʜʦ 1,2 

ʢʙʠʪ/ʩ. ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʦʯʝʥʴ ʛʠʙʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʟʘʛʨʫʟ-

ʢʫ ʚ ʩʝʪʠ, ʥʝ ʟʘʛʨʫʞʘʷ ʩʦʪʫ ʠʟʙʳʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ.  

ʆʜʥʘ ɹʉ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦ 64 ʢʘʥʘʣʦʚ. ʆʜʥʘʢʦ ʯʘʩʪʴ ʠʟ 

ʥʠʭ ï ʩʣʫʞʝʙʥʳʝ: ʧʠʣʦʪʥʳʡ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʚʳʟʦʚʘ. ʆʢʘʟʳʚʘʶʪ ʚʣʠ-

ʷʥʠʝ ʠ ʩʦʩʝʜʥʠʝ ɹʉ. ʆʜʥʘʢʦ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʚʷʟʠ ɹʉ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪ ʜʦ 40-45, ʧʨʠ ʧʦʜʚʠʞʥʦʡ ï ʜʦ 25 ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ï ʠ 

ʚʩʝ ʵʪʦ ʥʘ ʦʜʥʦʡ ʯʘʩʪʦʪʝ. ʊʝʭʥʦʣʦʛʠʷ CDMA ʪʨʝʙʫʝʪ ʪʦʯʥʦʡ, ʜʦ ʤʠʢ-

ʨʦʩʝʢʫʥʜ, ʩʠʥʭʨʦʥʠʟʘʮʠʠ ɹʉ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʠʛʥʘʣʳ ʛʣʦ-

ʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ GPS. ʈʘʜʠʫʩ ʩʦʪʳ ï ʜʦ 20ʢʤ.  

   

 

 

ʊʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ ʩʦʪʦʚʦʡ ʩʚʷʟʠ (ʪʝʭʥʦʣʦʛʠʠ 3G)  

ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʩʠʩʪʝʤ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝ-

ʥʠʷ (GSM, CDMA) ï ʥʠʟʢʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ï 9,6-14,4 

ʢʙʠʪ/ʩ. ʇʦʵʪʦʤʫ ʙʳʣ ʠʥʠʮʠʠʨʦʚʘʥ ʧʨʦʝʢʪ ʩʦʟʜʘʥʠʷ ʩʝʪʝʡ ʪʨʝʪʴʝʛʦ ʧʦ-

ʢʦʣʝʥʠʷ (3G) IMT-2000, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ 

ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʜʦ 2 ʄʙʠʪ/ʩ ʜʣʷ ʤʘʣʦʧʦʜʚʠʞʥʳʭ 

ʘʙʦʥʝʥʪʦʚ ʠ ʜʦ 384 ʢʙʠʪ/ʩ ï ʜʣʷ ʤʦʙʠʣʴʥʳʭ. ɺ ʤʠʨʝ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʜʚʘ ʛʣʦʙʘʣʴʥʳʭ ʧʘʨʪʥʝʨʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʭ ʩʪʘʥʜʘʨʪʳ 

3G ï 3GPP ʠ 3GPP2 (3G Partnership Project). ɺ ʧʝʨʚʦʝ ʚʦʰʣʠ ETSI 
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(ɽʚʨʦʧʘ), ʧʦʜʢʦʤʠʪʝʪ ʈ1 ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ANSI 

(ʉʐɸ), ARIB ʠ ʊʊʉ (ʗʧʦʥʠʷ), SWTS (ʂʠʪʘʡ) ʠ ʊʊɸ (ʖʞʥʘʷ ʂʦʨʝʷ). 

ʋʯʘʩʪʥʠʢʠ 3GPP ʩʫʤʝʣʠ ʩʦʛʣʘʩʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʚʦʠʭ ʧʦʜʭʦʜʦʚ ʢ 

ʪʝʭʥʦʣʦʛʠʠ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ CDMA (WCDMA) ʩ ʯʘʩʪʦʪʥʳʤ (FDD) ʠ 

ʚʨʝʤʝʥʥʳʤ (TDD) ʜʫʧʣʝʢʩʠʨʦʚʘʥʠʝʤ, ʧʨʝʜʩʪʘʚʠʚ ITU ʧʨʦʝʢʪʳ IMT-

DS ʠ IMT-TC ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʩʥʦʚʫ ʣʝʛʣʦ ʝʚʨʦʧʝʡʩʢʦʝ ʧʨʝʜʣʦʞʝ-

ʥʠʝ UTRA (UMTS Terrestrial Radio Access ï ʨʘʜʠʦʠʥʪʝʨʬʝʡʩ ʥʘʟʝʤʥʦ-

ʛʦ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ UMTS) ï UTRA FDD ʠ UTRA TDD. IMT-2000 ï 

ʵʪʦ ʮʝʣʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʘʥʜʘʨʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ ʪʨʝʪʴʝʛʦ ʧʦʢʦ-

ʣʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʩʪʘʥʜʘʨʪʦʚ IMT-2000 ʧʨʝʜʣʦʞʝ-

ʥʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʤʠʢʨʦʩʦʪʦʚʳʭ ʩʝʪʝʡ DECT (ʧʨʦ-

ʝʢʪ IMT-FT). ʏʣʝʥʳ ʦʙʲʝʜʠʥʝʥʠʷ 3GPP2 ʧʨʝʜʣʘʛʘʶʪ ʬʘʢʪʠʯʝʩʢʠ ʵʚʦ-

ʣʶʮʠʦʥʥʳʡ ʧʫʪʴ ï ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ DAMPS (UWC-

136) ʠ CDMA-One (CDMA-2000). ɼʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ITU ʢʘʢ ʧʨʦʝʢʪʳ IMT-SC ʠ IMT-MC.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʝʪʠʣʦʩʴ ʜʚʘ ʧʫʪʠ: ʨʝʚʦʣʶʮʠʦʥʥʳʡ ï ʪʘʤ, ʛʜʝ 

ʝʩʪʴ ʩʚʦʙʦʜʥʳʡ ʯʘʩʪʦʪʥʳʡ ʨʝʩʫʨʩ, ʠ ʵʚʦʣʶʮʠʦʥʥʳʡ ï ʚ ʦʩʪʘʣʴʥʳʭ ʨʝ-

ʛʠʦʥʘʭ. ɺ 1996 ʛʦʜʫ ʚ ʛʦʨʦʜʝ ʏʠʩʪʘ (ʐʚʝʮʠʷ) ʢʦʤʧʘʥʠʷ Ericsson ʟʘʧʫ-

ʩʪʠʣʘ ʧʝʨʚʫʶ ʦʧʳʪʥʫʶ ʩʝʪʴ ʩ ʪʝʭʥʦʣʦʛʠʝʡ WCDMA. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ ʥʘʟʝʤʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʩʝʛʤʝʥʪʘ ʝʚʨʦʧʝʡʩʢʦʡ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ UMTS. ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʜʚʘ ʚʘʨʠʘʥʪʘ WCDMA ï ʩ ʯʘʩʪʦʪʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ ʨʘʟʥʦʩʦʤ ʧʨʷʤʦʛʦ 

ʠ ʦʙʨʘʪʥʦʛʦ ʢʘʥʘʣʦʚ (FDD WCDMA ʠ TDD WCDMA) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʣ̫ ʧʘʨʥʦʛʦ (ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 2110-2170 ʠ 1920-1980 ʄɻʮ) ʠ ʥʝʧʘʨʥʦ-

ʛʦ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ. ʊʝʭʥʦʣʦʛʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʨʘʩʰʠʨʝʥʠʠ ʩʧʝʢʪʨʘ 

ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʧʦʣʦʩʝ 5 ʄɻʮ ʥʘ ʢʘʥʘʣ. ʉʠ-

ʩʪʝʤʘ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ 2 ʄʙʠʪ/ʩ ʜʣʷ ʤʘʣʦʧʦʜʚʠʞʥʳʭ 

ʘʙʦʥʝʥʪʦʚ ʠ 384 ʢʙʠʪ/ʩ ï ʜʣʷ ʤʦʙʠʣʴʥʳʭ. ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʥʪʝʥʥʳʭ ʩʠʩʪʝʤ (Smart-ʘʥʪʝʥʥ 

ʩ ʮʠʬʨʦʚʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ). ʇʨʠʥʮʠʧʳ 

ʪʝʭʥʦʣʦʛʠʠ FDD WCDMA ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʳ CDMA-One. ʆʜʥʦ 

ʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʪʣʠʯʠʡ ï ʩʝʪʴ ʥʘ ʙʘʟʝ FDD WCDMA ʤʦʞʝʪ ʙʳʪʴ 

ʘʩʠʥʭʨʦʥʥʦʡ (ʚʦʟʤʦʞʝʥ ʠ ʩʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ).  
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ɼʣʷ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʩʧʝʢʪʨʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʦʛʨʘʥʠʯʝʥ ï ʥʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚʳʜʝʣʷʪʴ ʯʘʩʪʦʪʳ ʧʦʜ ʧʘʨʥʳʝ ʢʘʥʘʣʳ 5 ʄɻʮ, ï ʧʨʦʨʘʙʦʪʘ-

ʥʘ ʚʝʨʩʠʷ WCDMA TDD ʩ ʚʨʝʤʝʥʥʳʤ ʜʫʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʢʘʥʘʣʦʚ. 

ʇʨʠ ʵʪʦʤ ʚʝʩʴ ʚʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʨʘʚʥʳʭ ʢʘʥʘʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ. ɺ ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚ ʢʘʞʜʦʤ ʠʟ 

ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ (ʩ ʢʦʜʦʚʳʤ ʨʘʟʜʝʣʝʥʠʝʤ) ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʦʪ ɹʉ ʠʣʠ ʦʪ ʄʊ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʩʝ ʢʘʥʘʣʳ ï ʣʠʙʦ ʚʦʩʭʦʜʷʱʠʝ, ʣʠʙʦ ʥʠʩʭʦʜʷʱʠʝ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʩʭʦʜʷʱʠʭ/ʥʠʩʭʦʜʷʱʠʭ ʢʘʥʘʣʴ-

ʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʦʞʝʪ ʛʠʙʢʦ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʪʨʘʬʠʢʘ ʚ ʦʙʝ ʩʪʦʨʦʥʳ. ʕʪʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʤʥʦʛʠʭ ʧʨʠʣʦ-

ʞʝʥʠʡ ʩ ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʧʝʨʝʜʘʯʝʡ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʜʦʩʪʫʧ ʚ ʀʥ-

ʪʝʨʥʝʪ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ FDD WCDMA ʩʝʪʠ ʩ TDD ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʠʥʭʨʦʥʥʳʤʠ, ʚ ʦʩʪʘʣʴʥʦʤ ʞʝ ʠʭ ʧʘʨʘʤʝʪʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ.  

ʈʘʟʚʠʪʠʝʤ ʤʝʪʦʜʘ WCDMA TDD ʩʪʘʣʘ ʩʠʩʪʝʤʘ TD-SCDMA, ʩʦ-

ʟʜʘʥʥʘʷ ʩʦʚʤʝʩʪʥʦ ʢʦʤʧʘʥʠʝʡ Siemens ʠ ʢʠʪʘʡʩʢʦʡ ɸʢʘʜʝʤʠʝʡ ʪʝʣʝ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (China Academy of 

Telecommunications Technology ï ʉATT). ʕʪʦ ʩʪʘʥʜʘʨʪ ʬʠʟʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ 3G, ʦʜʦʙʨʝʥʥʳʡ ITU ʠ ʦʙʲʝʜʠʥʝʥʠʝʤ 

ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 3GPP ʢʘʢ ʯʘʩʪʴ ʧʫʣʘ ʩʪʘʥʜʘʨʪʦʚ 

UMTS. TD-SCDMA (ʪʝʭʥʦʣʦʛʠʷ CDMA ʩ ʦʜʥʦʡ ʥʝʩʫʱʝʡ ʠ ʚʨʝʤʝʥ-

ʥʳʤ ʜʫʧʣʝʢʩʠʨʦʚʘʥʠʝʤ) ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʟʦʥʘʭ ʩ ʚʳʩʦʢʠʤ 

ʜʝʬʠʮʠʪʦʤ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʘ ï ʠʤʝʥʥʦ ʪʘʢʦʚʘ ʩʠʪʫʘʮʠʷ ʚ ʂʅʈ, ʩʚʷ-

ʟʘʥʥʘʷ ʩ ʚʳʩʦʯʘʡʰʝʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ (ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, 

ʯʝʤ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʡ ɽʚʨʦʧʝ).  

ʉʘʤʘ ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʫʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʪʨʝʭ 

ʤʝʭʘʥʠʟʤʦʚ: ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʜʫʧʣʝʢʩʥʳʭ ʢʘʥʘʣʦʚ (TDD), ʚʨʝ-

ʤʝʥʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ (TDMA) ʠ ʢʦʜʦʚʦʛʦ ʤʫʣʴʪʠ-

ʧʣʝʢʩʠʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ (CDMA). ʆʙʤʝʥ ʧʨʦʠʩʭʦʜʠʪ ʮʠʢʣʠʯʝʩʢʠ ʧʦ-

ʚʪʦʨʷʶʱʠʤʠʩʷ ʢʘʜʨʘʤʠ (ʬʨʝʡʤʘʤʠ) ʜʣʠʪʝʣʴʥʦʩʪʴʶ 5 ʤʩ, ʨʘʟʜʝʣʝʥ-

ʥʳʤʠ ʥʘ ʩʝʤʴ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ (ʪʘʡʤʩʣʦʪʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʢʘʞʜʦʤ ʪʘʡʤ-ʩʣʦʪʝ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦ 16 CDMA-ʢʘʥʘʣʦʚ ʥʘ 

ʦʩʥʦʚʝ 16 ʢʦʜʦʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʊʘʢ ʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʛʠʙʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʘʡʤ-ʩʣʦʪʦʚ ʠʩʭʦʜʷ ʠʟ ʬʘʢʪʠʯʝʩʢʠ 
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ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʪʨʘʬʠʢʘ. ʅʘʧʨʠʤʝʨ, ʚ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ 

(ʜʦʩʪʫʧ ʚ ʀʥʪʝʨʥʝʪ) ʜʣʷ ʚʦʩʭʦʜʷʱʝʛʦ ʢʘʥʘʣʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʜʠʥ 

ʪʘʡʤ-ʩʣʦʪ, ʜʣʷ ʥʠʩʭʦʜʷʱʝʛʦ ï ʦʩʪʘʣʴʥʳʝ ʰʝʩʪʴ.  

ʐʠʨʠʥʘ ʦʜʥʦʡ ʧʦʣʦʩʳ TD-SCDMA 1,6 ʄɻʮ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʤʦʜʫʣʷʮʠʦʥʥʳʭ ʩʠʤʚʦʣʦʚ 1,28 ʄʯʠʧ/ʩ. ʕʪʦ, ʚʤʝʩʪʝ ʩ ʧʝʨʝʤʝʥʥʳʤ 

ʯʠʩʣʦʤ ʪʘʡʤ-ʩʣʦʪʦʚ ʚʦ ʬʨʝʡʤʝ, ʥʘʟʥʘʯʝʥʥʳʭ ʦʜʥʦʤʫ ʩʦʝʜʠʥʝʥʠʶ, 

ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʚʘʪʴʩʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʰʠʨʦʯʘʡʰʝʤ ʜʠʘ-

ʧʘʟʦʥʝ: ʦʪ 1,2 ʢʙʠʪ/ʩ ʜʦ 2 ʄʙʠʪ/ʩ. ɿʘʷʚʣʝʥʥʘʷ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ï 40 

ʢʤ, ʜʦʧʫʩʪʠʤʘʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʘʙʦ-

ʥʝʥʪʘ ï ʥʝ ʤʝʥʝʝ 120 ʢʤ/ʯ. ɺʘʞʥʝʡʰʝʝ ʜʦʩʪʦʠʥʩʪʚʦ TD-SCDMA ï 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʢʪʨʘ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪ-

ʯʠʢʠ TD-SCDMA ʧʨʝʜʫʩʤʦʪʨʝʣʠ ʝʝ ʛʠʙʢʫʶ ʠʥʪʝʛʨʘʮʠʶ ʩ GSM-

ʩʝʪʷʤʠ, ʘ ʪʘʢʞʝ ʤʷʛʢʠʡ ʧʝʨʝʭʦʜ ʢ WCDMA-ʩʝʪʷʤ ʙʣʘʛʦʜʘʨʷ ʧʦʜ-

ʜʝʨʞʢʝ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʧʨʦʪʦʢʦʣʦʚ ʚʝʨʭʥʠʭ ʫʨʦʚʥʝʡ ʢʘʢ GSM, ʪʘʢ ʠ 

WCDMA. ɹʦʣʝʝ ʪʦʛʦ, ʧʝʨʚʳʝ ʪʝʣʝʬʦʥʳ ʩʪʘʥʜʘʨʪʘ TD-SCDMA ʙʳʣʠ 

ʜʚʫʭʤʦʜʦʚʳʤʠ, ʥʘ ʦʩʥʦʚʝ GSM-ʯʠʧʩʝʪʘ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʉɹʀʉ 

ʧʦʜʜʝʨʞʢʠ TD-SCDMA. WCDMA (UMTS) ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘ-

ʣʘʩʴ ʢʘʢ ʟʘʤʝʥʘ ʩʝʪʝʡ GSM ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ. ʇʦ-

ʵʪʦʤʫ ʝʝ ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʦʚʤʝʩʪʠʤʘ ʩ MAP/GSM. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʦʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ ʩ ʧʘʢʝʪʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ 

(IP, ʍ.25). ʆʧʝʨʘʪʦʨʳ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ çʦʩʪʨʦʚʢʠè WCDMA ʚ ʦʩʦʙʦ 

ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʨʘʡʦʥʘʭ, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʰʠʨʷʷ ʠʭ. ʇʦʵʪʦʤʫ ʚʩʝ ʘʙʦ-

ʥʝʥʪʩʢʠʝ ʪʝʨʤʠʥʘʣʳ ʜʣʷ WCDMA ʚ ɽʚʨʦʧʝ ʙʫʜʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ 

GSM.  

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʟʘʣʦʞʝʥ ʪʘʢ ʞʝ ʠ ʚ ʩʪʘʥʜʘʨʪʝ IS-95. 

ʇʨʷʤʳʤ ʝʛʦ ʨʘʟʚʠʪʠʝʤ ʩʪʘʣʘ ʩʧʝʮʠʬʠʢʘʮʠʷ IS-95b. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʦʙʲʝʜʠʥʷʪʴ ʜʦ ʚʦʩʴʤʠ ʣʦʛʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʜʦʩʪʠʞʠʤʘʷ 

ʩʢʦʨʦʩʪʴ ʧʨʠ ʵʪʦʤ 14,4 Ĭ 8 = 115,2 ʢʙʠʪ/ʩ. ʈʝʘʣʴʥʦ ʨʘʙʦʪʘʶʱʠʝ ʩʝʪʠ 

IS-95b ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʜʦ 64 ʢʙʠʪ/ʩ.  

ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʨʘʟʚʠʪʠʷ IS-95 ï ʧʨʦʝʢʪ CDMA-2000, ʢʦʪʦʨʳʡ 

ʚ ʠʪʦʛʝ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ IMT-2000. ʇʨʝʜʫʩʤʘʪʨʠ-

ʚʘʣʦʩʴ ʪʨʠ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ CDMA-2000: 1X, ɿʍ ʠ CDMA-2000 DS 

(ʧʨʷʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ). ʇʦʩʣʝʜʥʠʡ ʚʘʨʠʘʥʪ ʪʝʭʥʠʯʝʩʢʠ ʘʥʘʣʦ-

ʛʠʯʝʥ WCDMA, ʠ ʧʦʪʦʤʫ ʨʘʙʦʪʳ ʥʘʜ ʥʠʤ ʙʳʣʠ ʧʨʝʢʨʘʱʝʥʳ.  
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CDMA 1X (CDMA 1XRTT) ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʣʦʛʠʯʝ-

ʩʢʠʭ ʢʘʥʘʣʦʚ ʜʦ 128 ʚ ʪʦʡ ʞʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʦʣʦʩʝ 1,25 ʄɻʮ. ʇʨʠ 

ʵʪʦʤ ʨʝʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 144 ʄʙʠʪ/ʩ. ʇʝʨʚʘʷ ʪʘʢʘʷ 

ʩʝʪʴ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʖʞʥʦʡ ʂʦʨʝʝ (ʦʧʝʨʘʪʦʨ ï SK Telecom).  

ʉʧʝʮʠʬʠʢʘʮʠʷ CDMA ɿʍ ï ʚʪʦʨʘʷ ʬʘʟʘ ʧʨʦʝʢʪʘ CDMA-2000. 

ʆʙʦʟʥʘʯʝʥʠʝ ɿʍ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʪʨʦʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʦʣʦʩʳ ʢʘʥʘʣʘ 

CDMA-One: 1,25 ʭ 3 = 3,75 ʄɻʮ. ʇʨʠ ʵʪʦʤ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʝ ʧʨʦʠʩ-

ʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʤʝʪʦʜʦʤ ʧʨʷʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚ ʧʦʣʦʩʝ 3,75 

ʄʛʮ. ɺ ʧʨʷʤʦʤ ʞʝ ʢʘʥʘʣʝ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʦ ʪʨʝʤ 

ʩʪʘʥʜʘʨʪʥʳʤ IS-95 ʢʘʥʘʣʘʤ ʰʠʨʠʥʦʡ 1,25 ʄɻʮ (ʪʝʭʥʦʣʦʛʠʷ ʩ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʥʝʩʫʱʠʤʠ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʢʦʨʦʩʪʴ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 2 

ʄʙʠʪ/ʩ.  

ʇʦʩʢʦʣʴʢʫ ʪʝʭʥʦʣʦʛʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ IS-95, ɹʉ ʚ ʩʝʪʷʭ CDMA-

2000 ʪʨʝʙʫʶʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ 

ʜʘʣʴʥʝʡʰʝʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ï 6ʍ, 9ʍ ʠ ʪ. ʜ. ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʦ-

ʩʪʦʤ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ.  

ʉʝʛʦʜʥʷ ʣʠʜʝʨʩʪʚʦ ʚʦ ʚʥʝʜʨʝʥʠʠ 3G ʫʚʝʨʝʥʥʦ ʟʘʭʚʘʪʠʣʠ ʩʪʨʘʥʳ 

ʖʛʦ-ɺʦʩʪʦʢʘ. 2003 ʛʦʜ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʧʝʨʚʳʤ ʛʦʜʦʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 

3G. ɺ 2002 ʛʦʜʫ ʷʧʦʥʩʢʘʷ ʢʦʨʧʦʨʘʮʠʷ NTT DoCoMo ʧʝʨʚʦʡ ʧʦʩʪʨʦʠ-

ʣʘ ʢʦʤʤʝʨʯʝʩʢʫʶ ɿG-ʩʝʪʴ ʠ ʥʘʯʘʣʘ ʘʢʪʠʚʥʦ ʦʢʘʟʳʚʘʪʴ ʫʩʣʫʛʠ. ɽʚʨʦ-

ʧʝʡʩʢʠʝ ʠ ʘʤʝʨʠʢʘʥʩʢʠʝ ʞʝ ʦʧʝʨʘʪʦʨʳ ʩ ʚʥʝʜʨʝʥʠʝʤ 3G-ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʧʳʪʳʚʘʶʪ ʧʨʦʙʣʝʤʳ. ʅʘ ʣʠʮʝʥʟʠʠ ʧʦʪʨʘʯʝʥʳ ʦʛʨʦʤʥʳʝ ʜʝʥʴʛʠ, ʠʭ 

ʥʘʜʦ ʚʦʟʚʨʘʱʘʪʴ. ʇʦʵʪʦʤʫ ʦʧʝʨʘʪʦʨʳ ʚʩʝ ʯʘʱʝ ʧʨʠʭʦʜʷʪ ʢ ʚʳʚʦʜʫ ʦ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʩʚʦʠʭ ʨʝʩʫʨʩʦʚ ʚ ʧʨʦʝʢʪʘʭ ʧʦ ʨʘʟʚʝʨʪʳ-

ʚʘʥʠʶ 3G-ʩʝʪʝʡ.  

 

ʏʝʪʚʝʨʪʦʝ ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ (4G) 

ɺ ʤʘʨʪʝ 2008 ʛʦʜʘ ʩʝʢʪʦʨ ʨʘʜʠʦʩʚʷʟʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʶʟʘ 

ʵʣʝʢʪʨʦʩʚʷʟʠ (ʄʉʕ-ʈ) ʦʧʨʝʜʝʣʠʣ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʘ ʤʝʞ-

ʜʫʥʘʨʦʜʥʦʡ ʧʦʜʚʠʞʥʦʡ ʙʝʩʧʨʦʚʦʜʥʦʡ ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʩʚʷʟʠ 4G, ʧʦ-

ʣʫʯʠʚʰʝʛʦ ʥʘʟʚʘʥʠʝ ʩʧʝʮʠʬʠʢʘʮʠʡ International Mobile 

Telecommunications Advanced (IMT-Advanced), ʚ ʯʘʩʪʥʦʩʪʠ ʫʩʪʘʥʦʚʠʚ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʙʦʥʝʥ-

ʪʦʚ: ʩʢʦʨʦʩʪʴ 100 ʄʙʠʪ/ʩ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʚʳʩʦʢʦʧʦʜʚʠʞʥʳʤ 

http://1234g.ru/4g
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ʘʙʦʥʝʥʪʘʤ (ʥʘʧʨʠʤʝʨ, ʧʦʝʟʜʘʤ ʠ ʘʚʪʦʤʦʙʠʣʷʤ), ʘ ʘʙʦʥʝʥʪʘʤ ʩ ʥʝ-

ʙʦʣʴʰʦʡ ʧʦʜʚʠʞʥʦʩʪʴʶ (ʥʘʧʨʠʤʝʨ ʧʝʰʝʭʦʜʘʤ ʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ 

ʘʙʦʥʝʥʪʘʤ)ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴʩʷ ʩʢʦʨʦʩʪʴ 1 ɻʙʠʪ/ʩ. 

 ʊʘʢ ʢʘʢ ʧʝʨʚʳʝ ʚʝʨʩʠʠ ʤʦʙʠʣʴʥʦʛʦ WiMAX  (ʘʥʛʣ. Worldwide 

Interoperability for Microwave Access ï ʚʩʝʤʠʨʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʣʷ 

ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʜʦʩʪʫʧʘ) ʠ LTE (ʘʥʛʣ. Long Term Evolution ï ʜʦʣʛʦ-

ʩʨʦʯʥʦʝ ʨʘʟʚʠʪʠʝ) ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʢʦʨʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 1 

ɻʙʠʪ/ʩ, ʠʭ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ IMT-

Advanced, ʭʦʪʷ ʦʥʠ ʯʘʩʪʦ ʫʧʦʤʠʥʘʶʪʩʷ ʧʦʩʪʘʚʱʠʢʘʤʠ ʫʩʣʫʛ, ʢʘʢ ʪʝʭ-

ʥʦʣʦʛʠʠ 4G. 6 ʜʝʢʘʙʨʷ 2010 ʛʦʜʘ ʄʉʕ-ʈ ʧʨʠʟʥʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʦ-

ʜʚʠʥʫʪʳʝ ʪʝʭʥʦʣʦʛʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ 4G. 

ʆʩʥʦʚʥʦʡ, ʙʘʟʦʚʦʡ, ʪʝʭʥʦʣʦʛʠʝʡ ʯʝʪʚʸʨʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʷ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ OFDM (ʘʥʛʣ. 

Orthogonal Frequency-Division Multiplexing ï ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʩ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ). ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ N ʘʥʪʝʥʥ ʠ ʠʭ ʧʨʠʸʤʘ ʄ ʘʥʪʝʥʥʘʤʠ ï

 MIMO (ʘʥʛʣ. Multiple Input/Multiple Output ï ʤʥʦʞʝʩʪʚʦ ʚʭʦ-

ʜʦʚ/ʤʥʦʞʝʩʪʚʦ ʚʳʭʦʜʦʚ). ʇʨʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʘʶʱʠʝ ʠ ʧʨʠ-

ʸʤʥʳʝ ʘʥʪʝʥʥʳ ʨʘʟʥʝʩʝʥʳ ʪʘʢ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʩʣʘʙʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʘʥʪʝʥʥʘʤʠ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʚʦʣʶʮʠʶ ʩʪʘʥʜʘʨʪʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ:  

 

http://1234g.ru/wimax
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ʈʠʩ. 2.12. ʕʚʦʣʶʮʠʷ ʩʪʘʥʜʘʨʪʦʚ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 

  

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʦʚ ʨʘʟʣʠʯʥʳʭ ʧʦʢʦʣʝ-

ʥʠʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʩʚʝʩʪʠ ʚ ʩʣʝʜʫʶʱʫʶ ʪʘʙʣʠʮʫ: 

 

ʊʘʙʣʠʮʘ 11. ʕʚʦʣʶʮʠʷ ʤʦʙʠʣʴʥʦʡ ʪʝʣʝʬʦʥʠʠ 

1G 2G 3G 

Á ɸʥʘʣʦʛʦʚʘʷ ʪʝʣʝ-

ʬʦʥʠʷ 

Á ʄʦʙʠʣʴʥʦʩʪʴ 

Á ɹʘʟʦʚʳʝ ʫʩʣʫʛʠ 

Á ʅʝʩʦʚʤʝʩʪʠʤʦʩʪʴ 

ʩʪʘʥʜʘʨʪʦʚ 

Á ʎʠʬʨʦʚʘʷ ʪʝʣʝʬʦ-

ʥʠʷ ʠ ʧʝʨʝʜʘʯʘ ʩʦʦʙʱʝ-

ʥʠʡ 

Á ʄʦʙʠʣʴʥʦʩʪʴ ʠ 

ʨʦʫʤʠʥʛ 

Á ʇʦʜʜʝʨʞʢʘ ʧʝʨʝ-

ʜʘʯʠ ʜʘʥʥʳʭ 

Á ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʩʣʫʛʠ 

Á ʇʦʣʫʛʣʦʙʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ 

Á ʐʠʨʦʢʦʧʦʣʦʩʥʘʷ 

ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʠ ʧʝʨʝ-

ʜʘʯʘ ʨʝʯʠ ʧʦ ʧʨʦʪʦʢʦʣʫ 

IP (VoIP) 

Á ʄʦʙʠʣʴʥʦʩʪʴ ʠ 

ʨʦʫʤʠʥʛ 

Á ʉʝʨʚʠʩʥʘʷ ʢʦʥ-

ʮʝʧʮʠʷ ʠ ʤʦʜʝʣʠ 

Á ɻʣʦʙʘʣʴʥʦʝ ʨʝʰʝ-

ʥʠʝ 

c 1980-ʭ c 1990-ʭ c 2000-ʭ 

 

 

ʇʷʪʦʝ ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ (5G) 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʧʨʝʜʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʟʘʧʫʩʢʠ ʩʝʪʝʡ 5G. ʇʦʜʨʦʙʥʝʝ ʦ ʟʘʧʫʩʢʘʭ ʩʝʪʝʡ 5G ʚ ʈʦʩ-

ʩʠʠ ʠ ʤʠʨʝ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʩʳʣʢʘʤ. 

http://1234g.ru/5g
http://1234g.ru/5g/5g-v-rossii
http://1234g.ru/5g/5g-v-rossii
http://1234g.ru/5g/5g-v-mire
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ʂ ʩʝʪʷʤ ʧʷʪʦʛʦ ʧʦʢʦʣʝʥʠʷ ʟʘʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ (ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ LTE): 

- ʈʦʩʪ ʚ 10-100 ʨʘʟ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʨʘʩʯʝʪʝ ʥʘ ʘʙʦ-

ʥʝʥʪʘ; 

- ʈʦʩʪ ʚ 1000 ʨʘʟ ʩʨʝʜʥʝʛʦ ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʪʨʘʬʠʢʘ ʘʙʦʥʝʥʪʦʤ ʚ 

ʤʝʩʷʮ; 

- ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʦʣʴʰʝʛʦ (ʚ 100 ʨʘʟ) ʯʠʩʣʘ ʧʦʜ-

ʢʣʶʯʘʝʤʳʭ ʢ ʩʝʪʠ ʫʩʪʨʦʡʩʪʚ; 

- ʄʥʦʛʦʢʨʘʪʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʘʙʦʥʝʥʪʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ; 

- ʉʦʢʨʘʱʝʥʠʝ ʚ 5 ʠ ʙʦʣʝʝ ʨʘʟ ʟʘʜʝʨʞʝʢ ʚ ʩʝʪʠ; 

- ʉʥʠʞʝʥʠʝ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʝʪʝʡ ʧʷʪʦʛʦ ʧʦʢʦ-

ʣʝʥʠʷ. 

 

 

ʐʝʩʪʦʝ ʧʦʢʦʣʝʥʠʝ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ (6G) 

 

ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʦʙʟʦʨ ʫʯʝʥʳʭ ʠ ʵʢʩʧʝʨʪʦʚ ʨʘʩʢʨʳʚʘʝʪ ʨʷʜ 

ʠʥʪʝʨʝʩʥʳʭ ʘʩʧʝʢʪʦʚ ʠ ʥʘʫʯʥʳʭ ʚʟʛʣʷʜʦʚ ʥʘ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʥʦʚʘʮʠʠ ʠ 

ʪʝʥʜʝʥʮʠʠ ʩʝʪʝʡ ʙʫʜʫʱʝʛʦ 6G. ʉʝʪʠ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʧʷʪʦʛʦ ʧʦʢʦ-

ʣʝʥʠʷ 5G ʨʘʟʚʝʨʪʳʚʘʶʪʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ ʩ 2020 ʛʦʜʘ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʠʟʠʨʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ 

ʤʘʩʩʦʚʦʝ ʧʦʜʢʣʶʯʝʥʠʝ, ʩʚʝʨʭʥʘʜʝʞʥʦʩʪʴ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʥʠʟʢʘʷ 

ʟʘʜʝʨʞʢʘ. 

ʆʜʥʘʢʦ 5G ʥʝ ʙʫʜʝʪ ʦʪʚʝʯʘʪʴ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʫʜʫʱʝʛʦ ʚ 

2030 ʛʦʜʫ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ, ʠ ʦʞʠʜʘʝʪʩʷ, ʯʪʦ ʩʝʪʠ ʙʝʩʧʨʦ-

ʚʦʜʥʦʡ ʩʚʷʟʠ ʰʝʩʪʦʛʦ ʧʦʢʦʣʝʥʠʷ 6G ʦʙʝʩʧʝʯʘʪ ʛʣʦʙʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ, 

ʫʣʫʯʰʝʥʥʫʶ ʩʧʝʢʪʨʘʣʴʥʫʶ / ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ / ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʴ, ʣʫʯʰʠʡ ʫʨʦʚʝʥʴ ʠʥʪʝʣʣʝʢʪʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʝʪʠ 6G ʙʫʜʫʪ ʦʧʠʨʘʪʴʩʷ 

ʥʘ ʥʦʚʳʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʪ. ʝ. ʥʘ ʨʘʜʠʦ-ʠʥʪʝʨʬʝʡʩ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʜʘʯʠ, ʘ ʪʘʢʞʝ ʥʘ ʥʦʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ ʩʝʪʠ, ʪʘʢʫʶ ʢʘʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʬʦʨʤʳ ʩʠʛʥʘʣʘ, ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʜʦʩʪʫʧ, ʩʭʝʤʳ ʢʦʜʠ-

ʨʦʚʘʥʠʷ ʢʘʥʘʣʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʩ ʤʥʦʞʝʩʪʚʦʤ ʘʥʪʝʥʥ, ʩʝʯʝʥʠʝ ʩʝʪʠ, ʙʝʩ-
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ʩʦʪʦʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠ ʦʙʣʘʯʥʳʝ / ʪʫʤʘʥʥʳʝ / ʧʦʛʨʘʥʠʯʥʳʝ ʚʳʯʠʩʣʝ-

ʥʠʷ. 

ʇʦʜʨʦʙʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʦʙʟʦʨ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʅʘ ʧʫʪʠ ʢ 

ʩʝʪʷʤ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ 6G: ʚʠʜʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʘʨʘʜʠʛʤʳè 

ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ ʞʫʨʥʘʣʝ Science China Information Sciences. ɺ ʩʦ-

ʘʚʪʦʨʩʪʚʝ ʩ ʧʨʦʬʝʩʩʦʨʦʤ ʉʷʦʭʫ ʖ ʠ ʧʨʦʬʝʩʩʦʨʦʤ ʏʵʥʩʷʥ ɺʘʥ ʠʟ 

ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʂʠʪʘʷ. ʆʙʟʦʨ ʪʘʢʞʝ ʚʢʣʶʯʘʣ 48 ʵʢʩ-

ʧʝʨʪʦʚ ʠ ʫʯʝʥʳʭ ʠʟ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ, ʢʦʣʣʝʜʞʝʡ 

ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʀʟ ʦʙʟʦʨʘ ʫʯʝʥʳʭ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʩʝʪʠ 6G ʙʫʜʫʪ ʠʤʝʪʴ ʯʝʪʳ-

ʨʝ ʥʦʚʳʭ ʩʤʝʥʳ ʧʘʨʘʜʠʛʤʳ: 

ɺʦ-ʧʝʨʚʳʭ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʦʭʚʘ-

ʪʘ, 6G ʥʝ ʙʫʜʫʪ ʦʛʨʘʥʠʯʝʥʳ ʥʘʟʝʤʥʳʤʠ ʩʝʪʷʤʠ ʩʚʷʟʠ, ʦʥʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʜʦʧʦʣʥʝʥʳ ʩʝʪʷʤʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʥʝ ʟʝʤʣʠ. ʕʪʦ ʙʫʜʫʪ ʩʧʫʪ-

ʥʠʢʦʚʳʝ ʠ ʙʝʩʧʠʣʦʪʥʳʝ ʣʝʪʘʪʝʣʴʥʳʝ ʘʧʧʘʨʘʪʳ (ɹʃɸ) ʩʝʪʝʡ ʩʚʷʟʠ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʟʜʫʭ-ʟʝʤʣʷ-ʤʦʨʝ ʠʥʪʝ-

ʛʨʠʨʦʚʘʥʥʫʶ ʩʝʪʴ ʩʚʷʟʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʚʩʝ ʩʧʝʢʪʨʳ ʙʫʜʫʪ ʧʦʣʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʳ ʜʣʷ 

ʜʘʣʴʥʝʡʰʝʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦʜ-

ʢʣʶʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ ʥʠʞʝ 6 ɻɻʮ, ʤʠʣʣʠʤʝʪʨʦʚʳʝ, 

ʪʝʨʘʛʝʨʮʝʚʳʝ (ʊɻʮ) ʠ ʦʧʪʠʯʝʩʢʠʝ ʜʠʘʧʘʟʦʥʳ ʯʘʩʪʦʪ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʪʦʣʢʥʦʚʝʥʠʝ ʩ ʙʦʣʴʰʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ, ʩʦ-

ʟʜʘʥʥʳʤʠ ʩ ʧʦʤʦʱʴʶ ʯʨʝʟʚʳʯʘʡʥʦ ʨʘʟʥʦʨʦʜʥʳʭ ʩʝʪʝʡ, ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʉʮʝʥʘʨʠʠ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʝʥʥ, ʰʠʨʦʢʘʷ 

ʧʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʫʛʘʤ, ʩʝʪʠ 6G ʧʦʟʚʦʣʷʪ 

ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʩʧʝʢʪʨ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʠ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʝʪʝʡ 6G ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʠʪʴ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ ʩʝʪʠ. 

ɺ ʩʪʘʪʴʝ ʫʯʝʥʳʭ ʠ ʵʢʩʧʝʨʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚʩʝʩʪʦʨʦʥʥʠʡ ʦʙʟʦʨ 

ʧʦʩʣʝʜʥʠʭ ʜʦʩʪʠʞʝʥʠʡ ʠ ʙʫʜʫʱʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʵʪʠʭ ʯʝʪʳʨʝʭ ʘʩʧʝʢ-

ʪʘʭ. ʆʯʝʚʠʜʥʦ ʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʯʪʦ ʩʝʪʠ ʙʫʜʫʱʝʛʦ 6G ʩ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʤʠʤʦ 5G ʦʙʝʩʧʝʯʘʪ ʙʦʣʝʝ 
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ʙr ʩʪʨʫʶ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʚʷʟʴ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʠʩʯʝʟʥʝʪ ʛʨʘʥʠ-

ʮʘ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤ ʠ ʢʠʙʝʨ-ʤʠʨʘʤʠ.  

 

2.4. ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  

 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ.  

 

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʦʭʚʘʪʳʚʘʝʤʦʡ ʠʤʠ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʷʪʦ ʜʝʣʠʪʴ ʥʘ:  

¶ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʝʪʠ (Metropolitan Area Network ï MAN)  

¶ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ (Wide Area Network ï WAN).  

ʆʩʥʦʚʥʳʤʠ ʦʪʣʠʯʠʷʤʠ ʤʝʞʜʫ ʩʝʪʷʤʠ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ, ʧʦʤʠʤʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʭʚʘʪʘ, ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʝʪʷʭ ʪʝʭʥʦʣʦ-

ʛʠʠ. ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʟ ʦʜʥʠʭ ʛʨʫʧʧ ʚ ʜʨʫʛʠʝ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʪʝʭʥʦʣʦʛʠʷ Ethernet, ʨʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʘʷ ʪʦʣʴʢʦ ʚ ʣʦʢʘʣʴ-

ʥʳʭ ʩʝʪʷʭ, ʩʝʛʦʜʥʷ ʚʳʭʦʜʠʪ ʥʘ ʫʨʦʚʝʥʴ ʩʝʪʝʡ MAN ʠ ʜʘʞʝ WAN.  

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʩʝʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘʯʘʣʠ ʘʢʪʠʚʥʦ ʨʘʟʚʠ-

ʚʘʪʴʩʷ ʥʘ ʨʫʙʝʞʝ 60ï70ʭ ʛʦʜʦʚ. ɺ ʪʦ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʩʝʪʷʤʠ ʙʳʣʠ 

ʪʝʣʝʬʦʥʥʳʝ ʩʝʪʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʥʘʣʦʛʦʚʳʝ ʢʘʥʘʣʳ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʢʘʥʘʣʳ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ (ʊʏ). ʕʪʠ ʢʘʥʘʣʳ ʷʚʣʷʶʪʩʷ 

ʢʘʥʘʣʘʤʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. ʇʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʧʦ ʵʪʠʤ ʢʘʥʘʣʘʤ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʰʠʙʦʢ ʥʘ ʙʠʪ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʟʥʘʯʝʥʠʡ 103 (ʦʜʥʘ 

ʦʰʠʙʢʘ ʥʘ 1000 ʧʝʨʝʜʘʥʥʳʭ ʙʠʪ). ʊʘʢʦʡ ʫʨʦʚʝʥʴ ʦʰʠʙʦʢ ʘʙʩʦʣʶʪʥʦ 

ʥʝʧʨʠʝʤʣʝʤ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ, ʠʙʦ ʚʳʩʦʢʘʷ ʚʝʨʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʩʝʪʠ ʪʨʘʬʠʢʦʤ ʜʘʥ-

ʥʳʭ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʝʛʦ 

ʙʦʣʴʰʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʠ ʪʨʝʙʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʠ-

ʥʠʤʠʟʘʮʠʝʡ ʟʘʜʝʨʞʝʢ ʧʨʠ ʝʛʦ ʧʝʨʝʜʘʯʝ ʯʝʨʝʟ ʩʝʪʴ. ɼʘʥʥʳʝ ʦʙʩʪʦʷ-

ʪʝʣʴʩʪʚʘ (ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʝ ʢʘʥʘʣʳ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʰʠ-

ʙʦʢ, ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʪʨʘʬʠʢʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʟʘʜʝʨʞʝʢ) ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʩʝ-

ʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜ ʢʦʤʤʫʪʘʮʠʠ ʧʘʢʝʪʦʚ 

(ʂʇ). ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʪʨʘ-

ʬʠʢʘ, ʘ, ʩ ʜʨʫʛʦʡ ï ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ ʧʦ ʤʝʨʝ ʧʨʦ-

ʜʚʠʞʝʥʠʷ ʧʘʢʝʪʦʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʩʝʪʠ. ʉ ʩʝʪʷʤʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʢʨʳʪʳʭ 

ʩʠʩʪʝʤ (Open System Interconnection ï OSI), ʥʘʟʳʚʘʝʤʦʡ ʠʥʦʛʜʘ ʩʝʤʠ-

ʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʴʶ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ, ʢʘʢ ʚ ʩʝ-

ʪʝʚʳʭ, ʪʘʢ ʠ ʚ ʦʢʦʥʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʩʪʚʘ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘʧʧʘʨʘʪʥʳʝ, ʠ ʧʨʦʛʨʘʤʤʥʳʝ 

ʩʨʝʜʩʪʚʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʣʦʞʥʫʶ ʟʘʜʘʯʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʜʘʣʝʥ-

ʥʳʭ ʫʩʪʨʦʡʩʪʚ ʯʝʨʝʟ ʩʝʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʫʜʦʙʥʦ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ, ʨʘʟʙʠʪʴ ʥʘ ʦʪʜʝʣʴʥʳʝ ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʧʦʜʟʘʜʘʯʠ 

(ʪ. ʝ. ʧʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʶ) ʠ ʨʝʰʘʪʴ ʢʘʞʜʫʶ ʧʦʜʟʘʜʘʯʫ ʥʝʟʘʚʠʩʠ-

ʤʦ. ʕʪʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʛʠʙʢʦʩʪʴ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʘʢʠʭ-

ʣʠʙʦ ʫʩʣʦʚʠʡ, ʥʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʠ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ. ʇʣʘʪʦʡ ʟʘ ʦʯʝ-

ʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʟʘ-

ʛʦʣʦʚʢʦʚ, ʪ.ʝ. ʫʚʝʣʠʯʝʥʠʝ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʜʘʯʝʡ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʝʪʠ. ʅʘ ʨʠʩ. 2.14 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʜʚʫʭ ʦʢʦʥʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ OSI.  

 
ʈʠʩ. 2.14. ʄʦʜʝʣʴ OSI 

 

ʉʝʪʠ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ ʍ.25  

 

ʉʝʪʠ ʍ.25 ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʋʯʠʪʳʚʘʷ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʦʟʜʘʚʘʣʩʷ ʜʘʥʥʳʡ ʩʪʘʥ-
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ʜʘʨʪ, ʚ ʪʝʭʥʦʣʦʛʠʠ ʍ.25 ʟʘʣʦʞʝʥʳ ʤʦʱʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʘʱʠʪʳ ʦʪ 

ʦʰʠʙʦʢ, (ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ), ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝ-

ʯʠʚʘʪʴ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ. ɼʨʫʛʘʷ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʩʝʪʝʡ ʍ.25 ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʵʪʠ ʩʝʪʠ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʥʘ ʨʘʙʦʪʫ ʧʦ ʢʘʥʘʣʘʤ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʚ ʢʦʪʦ-

ʨʳʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʣʦʩʦʡ ʯʘʩʪʦʪ 300 ï 3400 ɻʮ. ɼʘʞʝ ʩʝʛʦʜʥʷ ʩʢʦ-

ʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʧʦ ʵʪʠʤ ʢʘʥʘʣʘʤ ʥʝ ʧʨʝʚʳʰʘʝʪ 33,6 ʢʙʠʪ/c. ʉʢʦʨʦʩʪʴ 

56 ʢʙʠʪ/ʩ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʦʜʝʤʘʤʠ ʧʨʠ ʜʦʩʪʫʧʝ ʚ 

Internet, ʩʚʷʟʘʥʘ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʮʠʬʨʦʚʦʡ 

ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʠ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʘʙʦʥʝʥʪʫ. ɹʦʣʝʝ 

ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʬʨʦ-

ʚʳʭ ʢʘʥʘʣʦʚ, ʥʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʍ.25, ʚʳʧʫʩʢʘʝʤʦʝ 

ʩʝʛʦʜʥʷ ʨʘʙʦʪʘʝʪ ʥʘ ʩʢʦʨʦʩʪʷʭ ʥʝ ʙʦʣʝʝ 256 ʢʙʠʪ/ʩ.  

ʊʝʭʥʦʣʦʛʠʷ ʍ.25, ʢʘʢ ʠ ʪʝʭʥʦʣʦʛʠʠ Frame Relay (FR), ʠ ɸʊʄ 

ʠʩʧʦʣʴʟʫʝʪ ʪʝʭʥʠʢʫ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʢʘʢ ʠ 

ʊʬʆʇ/ISDN ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ 3-ʭ ʵʪʘʧʦʚ:  

¶ ʫʩʪʘʥʦʚʣʝʥʠʝ (ʚʠʨʪʫʘʣʴʥʦʛʦ) ʩʦʝʜʠʥʝʥʠʷ  

¶ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ  

¶ ʨʘʟʨʫʰʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ.  

 ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʊʬʆʇ/ISDN ʧʨʠ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʞʝʩʪʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʢʘʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘ ʢʘʞʜʳʤ ʩʦʝʜʠ-

ʥʝʥʠʝʤ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʬʠʢʩʠʨʫʝʪʩʷ 

ʤʘʨʰʨʫʪ, ʪ.ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʤʫʪʘʪʦʨʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʧʝʨʝʜʘʚʘʪʴʩʷ ʙʣʦʢʠ ʜʘʥʥʳʭ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʦʣʫʯʘʪʝʣʶ. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʨʠ ʤʘʣʦʡ ʟʘʛʨʫʟʢʝ ʩʝʪʠ ʚ ʧʨʠʥʮʠʧʝ ʦʜʥʦ ʩʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʚʩʶ ʜʦʩʪʫʧʥʫʶ ʧʦʣʦʩʫ ʫʯʘʩʪʢʦʚ ʩʝʪʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʦʥʦ 

ʧʨʦʭʦʜʠʪ. ʅʦ ʪ.ʢ. ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦ 

(ʠʤʝʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ 

ʧʝʨʝʜʘʝʪʩʷ), ʪʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʜʝʣʷʪʴ ʢʘʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʤʝʞʜʫ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʩʫʪʴ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʛʦ ʫʧʣʦʪʥʝʥʠʷ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʪʠʯʝʩʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʢʘ-

ʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʊʬʆʇ/ISDN), ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʕʪʦ ʠ ʧʦʟ-
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ʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʥʠʟʢʫʶ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʪʘʢʠʭ ʩʝʪʝʡ. ʉʣʝʜʫ-

ʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʠ ʜʦʣʛʦʚʨʝʤʝʥʥʳʭ 

ʧʝʨʝʛʨʫʟʦʢ ʚ ʩʝʪʠ. ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʝʨʝʛʨʫʟʢʠ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʶ ʦʯʝʨʝʜʝʡ ʚ ʢʦʤʤʫʪʘʪʦʨʘʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʟʘ-

ʜʝʨʞʝʢ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʝʪʴ.  ɼʦʣʛʦʚʨʝʤʝʥʥʳʝ ʧʝʨʝ-

ʛʨʫʟʢʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʝʨʝʧʦʣʥʝʥʠʶ ʦʯʝʨʝʜʝʡ ʠ ʢ ʧʦʪʝʨʝ ʯʘʩʪʠ 

ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ.   

ɺ ʩʝʪʷʭ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʨʝʞʠʤ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʨʘʟʣʠʯʘʶʪ ʢʦʤʤʫʪʠʨʫʝʤʳʝ (switched virtual 

connection ï SVC) ʠ ʧʦʩʪʦʷʥʥʳʝ (permanent virtual connection ï PVC) 

ʚʠʨʪʫʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʈʘʟʣʠʯʠʝ ʤʝʞʜʫ ʥʠʤʠ ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ, 

ʢʘʢ ʤʝʞʜʫ ʢʦʤʤʫʪʠʨʫʝʤʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʚ ʊʬʆʇ/ISDN ʠ ʘʨʝʥʜʦ-

ʚʘʥʥʳʤʠ ʢʘʥʘʣʘʤʠ PDH/SDH.  

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʦʚ ʠ 

ʧʦʣʫʯʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʷ. ɺʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦ-

ʝʜʠʥʝʥʠʷ ʚʤʝʩʪʦ ʘʜʨʝʩʦʚ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʣʫʯʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʙʠʪ, ʥʘʟʳʚʘʝʤʳʝ ʤʝʪʢʘʤʠ (ʨʠʩ. 2.15) ɿʥʘʯʝ-

ʥʠʷ ʤʝʪʦʢ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʳ ʩ ʫʢʘʟʘʥʥʳʤʠ ʘʜʨʝʩʘʤʠ ʪʘʢ, ʯʪʦ ʚʦ ʚʨʝʤʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʣʫʯʘʪʝʣʝʡ ʟʘ-

ʪʨʫʜʥʠʪʝʣʴʥʦ. ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʯʘʩʪʥʳʭ ʩʝʪʝʡ 

ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʩʪʦʷʥʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʪ.ʝ. ʵʪʘʧ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ.  
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ʈʠʩ. 2.15. ɺʠʨʪʫʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

 

ʊʝʭʥʦʣʦʛʠʷ ʍ.25 ʨʘʙʦʪʘʝʪ ʥʘ 3-ʭ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠ OSI 

(ʨʠʩ. 2.16). ʅʘ 2-ʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʝʥ ʧʨʦʪʦʢʦʣ LAPɺ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʡ ʥʘʜʝʞʥʫʶ ʧʝʨʝʜʘʯʫ ʢʘʜʨʦʚ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ. ɼʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʚ ʧʨʦʪʦʢʦʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʡ ʢʦʜ ʩ 

ʦʙʨʘʟʫʶʱʠʤ ʧʦʣʠʥʦʤʦʤ P(x) = x16+ʭ5+ʭ2+1, ʘ ʜʣʷ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʭʘ-

ʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʚʝʨʥʦʩʪʠ ʧʨʠ ʧʝʨʝʜʘʯʝ: ʮʠʢʣʠ-

ʯʝʩʢʘʷ ʥʫʤʝʨʘʮʠʷ ʢʘʜʨʦʚ, ʤʝʭʘʥʠʟʤ ʦʢʥʘ, ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʝʡ.  

 
ʈʠʩ. 2.16. ʉʪʝʢ ʧʨʦʪʦʢʦʣʦʚ X25 

 

ɺʠʨʪʫʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʨʛʘʥʠʟʫʶʪʩʷ ʥʘ 3-ʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ 

OSI. ʇʨʠ ʵʪʦʤ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʜʦʩʪʘʚʢʠ ʧʘʢʝʪʦʚ ʥʘ 
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3-ʤ ʫʨʦʚʥʝ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʜʫʙʣʠ-

ʨʫʶʪʩʷ ʤʥʦʛʠʝ ʤʝʭʘʥʠʟʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ 2-ʤ ʫʨʦʚʥʝ.   

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʫ ʩʝʪʝʡ ʍ.25, ʧʦʞʘʣʫʡ, ʩʝʛʦʜʥʷ ʥʝʪ ʢʦʥʢʫʨʝʥʪʦʚ. ʇʦʵʪʦʤʫ ʥʝ 

ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʤʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʙʦʪʳ 

ʧʦ ʢʘʥʘʣʘʤ ʊʏ, ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʦʰʠʙʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝ ʞʝ ʤʝʭʘʥʠʟ-

ʤʳ, ʯʪʦ ʠ ʚ ʍ.25 (ʧʨʦʪʦʢʦʣ LAPM, ʨʝʢʦʤʝʥʜʘʮʠʷ V.42). ʈʘʥʴʰʝ ʩʝʪʠ 

ʍ.25 ʙʳʣʠ ʦʩʥʦʚʥʳʤʠ ʩʝʪʷʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʝʛʦʜʥʷ ʩ ʨʘʟʚʠ-

ʪʠʝʤ ʮʠʬʨʦʚʳʭ ʢʘʥʘʣʦʚ ʩʠʪʫʘʮʠʷ ʨʝʟʢʦ ʠʟʤʝʥʠʣʘʩʴ. ʅʦ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʝʱʝ ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʨʝʛʠʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ 

ʪʦʣʴʢʦ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʍ.25.  

ʊʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʭʦʪʷ ʩʝʪʠ ʍ.25 ʷʚʣʷʶʪʩʷ ʩʝʪʷʤʠ ʧʝ-

ʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʧʨʘʢʪʠʢʝ ʠʭ 

ʫʩʣʫʛʘʤʠ ʧʦʣʴʟʫʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʪʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʯʨʝʞʜʝʥʠʷ, 

ʘ ʥʝ ʯʘʩʪʥʳʝ ʣʠʮʘ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʩʝʪʝʡ. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʡ ʍ.25 ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʦʬʠʩʦʚ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2.17.    

 
ʈʠʩ. 2.17. ʀʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʡ ʍ.25 ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʫʜʘʣʝʥʥʳʭ ʦʬʠʩʦʚ 
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ʉʝʪʠ ʩ ʨʝʪʨʘʥʩʣʷʮʠʝʡ ʢʘʜʨʦʚ (FrameRelay).  

 

ʈʝʪʨʘʥʩʣʷʮʠʷ ʢʘʜʨʦʚ (Frame Relay ï FR) ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʝ-

ʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩ ʢʦʤʤʫʪʘʮʠʝʡ ʧʘʢʝʪʦʚ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʢʘ ʩʪʘʥʜʘʨʪʘ FR ʦʨʠʝʥʪʠʨʦʚʘʣʘʩʴ ʥʘ ʮʠʬʨʦ-

ʚʳʝ ʩʝʪʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ISDN ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʫʩʣʫʛ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚʤʝʩʪʦ ʪʝʭʥʦʣʦʛʠʠ ʍ.25. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦ-

ʛʠʷ FR ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ.  

ʇʦʷʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ FR ʚʳʟʚʘʥʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʷʚʣʝʥʠʝʤ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʮʠʬʨʦʚʳʭ ʢʘʥʘʣʦʚ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʦʚʳʰʝʥʠʝʤ çʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ" ʦʢʦʥʝʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʎʠʬʨʦʚʳʝ ʢʘʥʘʣʳ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʪʦʚʦʣʦʢʦʥʥʳʝ ʣʠʥʠʠ, ʢʨʦʤʝ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʢʘʥʘʣʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʤʝʥʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʰʠʙʦʢ ʧʦ ʙʠʪʘʤ. ʕʪʦ ʚʤʝ-

ʩʪʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʢʦʥʝʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠ-

ʣʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʤʥʦʛʠʭ ʩʣʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʩʝʪʷʭ ʍ.25 ʠ ʪʝʤ 

ʩʘʤʳʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʪʝʭʥʦʣʦʛʠʶ FR. ʕʪʦ ʦʪʨʘʞʝʥʦ ʠ ʚ 

ʥʘʟʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ. ʉʝʪʠ ʍ.25 ʨʘʙʦʪʘʶʪ ʥʘ ʩʝʪʝʚʦʤ ʠ ʢʘʥʘʣʴʥʦʤ 

ʫʨʦʚʥʷʭ ʠ ʦʧʝʨʠʨʫʶʪ ʩ ʙʣʦʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʟʳʚʘʝʤʳʤʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʧʘʢʝʪʘʤʠ ʠ ʢʘʜʨʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʝʪʠ FR ʧʨʠ ʧʝʨʝʜʘʯʝ ʠʥ-

ʬʦʨʤʘʮʠʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʥʘ ʢʘʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʠ ʦʧʝʨʠʨʫʶʪ ʪʦʣʴʢʦ 

ʩ ʢʘʜʨʘʤʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʝʪʝʡ ʍ.25, ʢʦʪʦʨʳʝ ʛʘʨʘʥʪʠʨʫʶʪ ʥʘʜʝʞʥʫʶ 

ʜʦʩʪʘʚʢʫ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʩʝʪʷʭ FR ʵʪʘ ʟʘʜʘʯʘ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʦʢʦʥʝʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʝʭʥʦʣʦʛʠʠ FR ï ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪ-

ʨʘʷ ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢ, ʯʪʦ ʝʩʣʠ ʢʘʜʨ ʧʦʣʫʯʝʥ ʙʝʟ ʠʩʢʘʞʝʥʠʡ, 

ʦʥ ʥʘʧʨʘʚʣʷʝʪʩʷ ʜʘʣʝʝ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʤʘʨʰʨʫʪʫ. ʀʩʢʘʞʝʥʥʳʝ 

ʢʘʜʨʳ ʧʨʦʩʪʦ ʩʙʨʘʩʳʚʘʶʪʩʷ ʩʝʪʴʶ ʙʝʟ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ ʵʪʦʤ ʠʩʪʦʯʥʠ-

ʢʘ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʛʨʫʟʢʦʡ ʩʝʪʠ FR, ʝʝ 

ʫʟʣʳ ʪʘʢʞʝ ʤʦʛʫʪ ʩʙʨʘʩʳʚʘʪʴ ʢʘʜʨʳ.  

ʊʘʢʦʡ ʧʦʜʭʦʜ, ʥʘʨʷʜʫ ʩ ʚʳʩʦʢʠʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʪʷʤʠ ʍ.25 

ʩʢʦʨʦʩʪʷʤʠ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʘʤʠ FR 

ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʢʦʨʦʩʪʷʤʠ ʜʦ 155 ʄʙʠʪ/ʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʫʨʦʚʥʶ STM-1 ʪʝʭʥʦʣʦʛʠʠ SDH), ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʣʦʝ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ 
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ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʩʝʪʴ ʠ ʧʨʦʩʪʦʡ ʬʦʨʤʘʪ ʢʘʜʨʦʚ, ʩʦʜʝʨʞʘ-

ʱʠʭ ʤʠʥʠʤʫʤ ʫʧʨʘʚʣʷʶʱʝʡ ʠʥʬʦʨʤʘʮʠʠ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʭʥʦ-

ʣʦʛʠʷ FR ʥʘ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ, ʧʦʞʘʣʫʡ, ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ ʪʝʭʥʦʣʦʛʠʝʡ.  

ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʪʝʭʥʦʣʦʛʠʷ FR ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʝʡ. ʇʨʠ ʵʪʦʤ, ʢʘʢ ʠ ʚ ʍ.25 ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʠ-

ʢʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʦʷʥʥʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʨʠʩ. 2.18). ʅʦ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʍ.25 ʧʨʠ ʟʘʢʣʶʯʝʥʠʠ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʧʦʩʪʘʚ-

ʱʠʢʦʤ ʫʩʣʫʛ ʩʝʪʠ ʚ ʥʝʤ ʧʦʤʠʤʦ ʩʢʦʨʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ʫʢʘʟʳʚʘʝʪʩʷ ʝʱʝ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ:  

¶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (Committed 

Information Rate, CIR), ʧʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ 

ʜʦʩʪʘʚʢʠ;  

¶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʦʙʲʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (Committed 

Burst Size, Bc = CIR*T), ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʜʦʩʪʘʚ-

ʢʠ;  

¶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (Excess 

Burst Size, Be)  

¶ ʢʘʯʝʩʪʚʦ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ.  

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʚ ʪʝʭʥʦʣʦʛʠʠ FR ʚʚʦʜʷʪ-

ʩʷ ʵʣʝʤʝʥʪʳ ʩʦʛʣʘʰʝʥʠʷ ʦ ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʇʨʦʚʝʨʢʘ ʚʳʧʦʣ-

ʥʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʭʘ-

ʥʠʟʤʘ, ʥʘʟʳʚʘʝʤʦʛʦ ñLeaky Bucketò (ʨʠʩ. 2.18).  
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ʈʠʩ. 2.18. ɸʣʛʦʨʠʪʤ ʤʝʭʘʥʠʟʤʘ çLeaky bucketè 

 

ʋʟʝʣ ʜʦʩʪʫʧʘ ʢ ʩʝʪʠ FR ʠʟʤʝʨʷʝʪ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘ-

ʶʱʝʡ ʦʪ ʢʣʠʝʥʪʘ. ɽʩʣʠ ʵʪʦʪ ʦʙʲʝʤ ʥʝ ʧʨʝʚʳʰʘʝʪ Bc = CIR*T, ʪʦ ʢʘʜ-

ʨʳ ʧʝʨʝʜʘʶʪʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ɽʩʣʠ ʠʟʤʝʨʝʥʥʳʡ ʦʙʲʝʤ ʧʨʝʚʳʰʘʝʪ 

ɺʩ, ʥʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚʝʣʠʯʠʥʫ Be, ʪʦ ʚ ʧʝʨʝʜʘʚʘʝʤʳʭ ʢʘʜʨʘʭ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʚ "1" ʩʧʝʮʠʘʣʴʥʳʡ ʙʠʪ DE, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʪʠ ʫʜʘ-

ʣʷʪʴ ʵʪʠ ʢʘʜʨʳ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʛʨʫʟʦʢ (ʘʙʦʥʝʥʪ ʪʘʢʞʝ ʠʤʝʝʪ 

ʧʨʘʚʦ ʨʝʰʘʪʴ, ʢʘʢʠʝ ʢʘʜʨʳ ʜʣʷ ʥʝʛʦ ʤʝʥʝʝ ʚʘʞʥʳ). ʅʘʢʦʥʝʮ, ʝʩʣʠ ʠʟ-

ʤʝʨʝʥʥʳʡ ʦʙʲʝʤ ʧʨʝʚʳʰʘʝʪ ɺʩ + ɺʝ, ʪʦ ʧʦʩʪʫʧʘʶʱʠʝ ʢʘʜʨʳ ʥʝ ʧʨʠ-

ʥʠʤʘʶʪʩʷ ʩʝʪʴʶ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʢʠʭ-ʣʠʙʦ ʫʩʣʦʚʠʡ. ʂʣʠʝʥʪ ʤʦ-

ʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʛʣʘʰʝʥʠʝʤ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʩʚʦʠ 

ʟʘʪʨʘʪʳ ʩʣʝʜʫʶʱʠʤ ʩʧʦʩʦʙʦʤ. ʉʪʦʠʤʦʩʪʴ ʫʩʣʫʛ ʧʨʠ ʧʝʨʝʜʘʯʝ ʢʘʜʨʦʚ 

ʩ ʙʠʪʦʤ DE, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ "1" ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʠʞʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ 

ʩʝʪʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʟʘʧʘʩʘ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʠʝʥʪ ʤʦʞʝʪ 

ʦʧʨʝʜʝʣʠʪʴ CIR ʨʘʚʥʦʡ "0". ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦ ʚʩʝʭ ʧʝʨʝʜʘʚʘʝʤʳʭ ʢʘʜ-

ʨʘʭ ʙʠʪ DE ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥ ʚ "1", ʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʧʘʩʘ ʧʨʦʧʫʩʢ-

ʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʩʢʘʞʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʝʨʝʜʘʯʠ. 
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ʇʦʥʠʤʘʷ ʵʪʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʝʨʘʪʦʨʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ CIR.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʪʝʭʥʦʣʦʛʠʷ FR ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʪʦʣʴʢʦ ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʩʝ ʨʝʘʣʠʟʫʶʱʠʝ ʵʪʦʪ ʤʝʪʦʜ ʤʝʭʘ-

ʥʠʟʤʳ ʠ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (QoS) ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʦʣʴʢʦ ʜʣʷ ʪʨʘ-

ʬʠʢʘ ʜʘʥʥʳʭ, ʪ.ʝ. ʪʨʘʬʠʢʘ ʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʢ ʟʘʜʝʨʞʢʘʤ.  

ʉ ʧʦʚʳʰʝʥʠʝʤ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ FR, ʢʘʢ ʠ ʚ 

ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʚʚʝʜʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʨʝʯʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʞʘʪʠʝ (ʢʦʤʧʨʝʩʩʠʷ) ʨʝ-

ʯʠ ʠ ʧʦʜʘʚʣʝʥʠʝ ʧʘʫʟ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʦʙʲʝʤ ʪʨʘʬʠ-

ʢʘ, ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ ʩʝʪʠ. ʋʤʝʥʴʰʝʥʠʝ ʟʘʜʝʨʞʝʢ ʧʝʨʝʜʘʯʠ, ʯʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ ʜʣʷ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʨʠʦʨʠʪʝ-

ʟʘʮʠʠ ʨʝʯʝʚʦʛʦ ʪʨʘʬʠʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʩʢʦʨʦ-

ʩʪʝʡ ʧʝʨʝʜʘʯʠ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʣʠʥʠʷʭ ʩʚʷʟʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʟʘ-

ʜʝʨʞʝʢ ʥʘ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʢʘʥʘʣʘʭ ʧʨʠʤʝʥʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʢʘʜʨʦʚ ʥʝʨʝʯʝʚʦʛʦ ʪʨʘʬʠʢʘ (ʬʨʘʛʤʝʥʪʘʮʠʷ). ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʟʘʜʝʨʞʝʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʭʦʞʜʝʥʠʝʤ ʚ ʦʯʝʨʝʜʠ ʥʘ 

ʧʝʨʝʜʘʯʫ ʦʯʝʥʴ ʜʣʠʥʥʳʭ ʢʘʜʨʦʚ, ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʟʘʜʝʨʞʢʠ. ɼʣʷ 

ʧʝʨʝʜʘʯʠ ʨʝʯʠ ʧʦ ʩʝʪʷʤ FR ʨʘʟʨʘʙʦʪʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʥʜʘʨʪʳ, 

ʚ ʯʘʩʪʥʦʩʪʠ ʩʪʘʥʜʘʨʪʳ ʬʦʨʫʤʘ Frame Relay (Frame Relay Forum ï 

FRF): ñData Compression ï FRF.9ò, ñVoice Over Frame Relay - FRF.11ò, 

ñFrame Relay Fragmentation ï FRF.12ò ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʛʦʣʦʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FR 

ʚʳʰʝ, ʯʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ TCP/IP. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʚʳʧʫʩʢʘʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ VFRAD (Voice Frame Relay Access Device), 

ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʛʦʣʦʩʦʚʦʛʦ 

ʪʨʘʬʠʢʘ ʠ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʦ ʩʝʪʠ FR.  

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʪʝʭʥʦʣʦʛʠʷ FR ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʨʘ-

ʙʘʪʳʚʘʣʘʩʴ ʢʘʢ ʩʣʫʞʙʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʝʪʷʭ ISDN, ʪ.ʝ. ʩʝʪʠ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʡ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʩʣʫʛʠ ʧʦ ʪʨʝʙʦʚʘʥʠʶ (ʢʦʤʤʫʪʠʨʫ-

ʝʤʳʡ ʩʝʨʚʠʩ). ʉ ʵʪʦʡ ʮʝʣʴʶ ʜʣʷ FR ʨʘʟʨʘʙʦʪʘʥʳ ʩʪʘʥʜʘʨʪʳ ʜʣʷ ʧʦʜ-

ʜʝʨʞʢʠ ʢʦʤʤʫʪʠʨʫʝʤʳʭ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï SVC. ʕʪʠ ʩʪʘʥ-
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ʜʘʨʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʩʪʘʥʜʘʨʪʘʭ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ ʩ ʢʦʤ-

ʤʫʪʘʮʠʝʡ ʢʘʥʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ISDN. ɼʣʷ ʘʜʨʝʩʘʮʠʠ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʧʣʘʥ ʥʫʤʝʨʘʮʠʠ E.164, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ISDN ʠʣʠ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʡ ʚ ʩʝʪʷʭ ʍ.25, ʧʣʘʥ ʥʫʤʝʨʘʮʠʠ ʍ.121. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ 

ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʦʧʝʨʘʪʦʨʦʚ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ.   

ʉʣʝʜʫʝʪ ʝʱʝ ʨʘʟ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ FR ʵʬʬʝʢ-

ʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʢʘʥʘʣʘʭ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʦʰʠʙʦʢ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʪʝʭʥʦʣʦʛʠʷ FR ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʚʳʜʝʣʝʥʥʳʭ ʢʘʥʘ-

ʣʘʭ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʅʘ 

ʨʠʩ. 2.19 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʩʦʝʜʠʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʬʠʩʘ ʩ ʬʠʣʠʘʣʘ-

ʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʜʝʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FR ʜʣʷ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʨʘʟʥʦʨʦʜʥʦʛʦ ʪʨʘʬʠʢʘ (ʨʝʯʴ + ʜʘʥ-

ʥʳʝ).  

 

 
ʈʠʩ. 2.19. ʉʦʝʜʠʥʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʬʠʩʘ ʩ ʬʠʣʠʘʣʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʜʝʣʝʥ-

ʥʳʭ ʢʘʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ FR 
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ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ FR ʷʚʣʷʝʪʩʷ ʥʝʜʦʨʦʛʦʡ 

ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʷʚ-

ʣʷʪʴʩʷ ʭʦʨʦʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ (ʧʦ ʢʨʠʪʝʨʠʶ ʮʝʥʘ/ʢʘʯʝʩʪʚʦ) ʚʳʜʝ-

ʣʝʥʥʳʤ ʢʘʥʘʣʘʤ.  

 

ʉʝʪʠ ɸʊʄ. ʊʝʭʥʦʣʦʛʠʷ TCP/IP.  

 

ɺ ʦʪʣʠʯʠʝ ʦʪ FR, ʢʦʪʦʨʘʷ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʚʘʣʘʩʴ ʪʦʣʴʢʦ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʢʘʢ ʚʧʨʦʯʝʤ ʠ ʪʝʭʥʦʣʦʛʠʷ TCP/IP), ʪʝʭʥʦʣʦʛʠʷ 

ɸʊʄ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʩʦʟʜʘʚʘʣʘʩʴ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʚʩʝʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ (ʨʝʯʴ, ʜʘʥʥʳʝ, ʚʠʜʝʦ ʠ ʪ.ʜ.). ʊʝʭʥʦ-

ʣʦʛʠʷ ɸʊʄ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʡ ʮʠʬʨʦʚʦʡ ʩʝʪʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ï B-

ISDN (ʩʝʛʦʜʥʷ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ ʤʫʣʴʪʠʩʝʨʚʠʩʥʘʷ ʩʝʪʴ). ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʚ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ ʟʘʣʦʞʝʥʳ ʤʦʱʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʝʡ ʵʬʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʚʘʪʴ ʨʘʟʥʦʨʦʜʥʳʡ ʪʨʘʬʠʢ. ʅʦ ʵʪʦ ʞʝ ʠ 

ʦʧʨʝʜʝʣʠʣʦ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʊʄ (ʦʩʦʙʝʥʥʦ, ʝʩʣʠ 

ʫʯʝʩʪʴ, ʯʪʦ ʧʦʷʚʠʣʘʩʴ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ) ʠ ʧʨʠʚʝ-

ʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʷʭ 

ʥʦʩʠʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʚʷʟʠ ʩ ʦʙ-

ʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʘʧʧʘʨʘʪ-

ʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʠʭ ʩʪʦʠʤʦʩʪʠ 

ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʦʟʨʦʞʜʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ, ʭʦʪʷ ʥʘʜʦ 

ʦʪʤʝʪʠʪʴ ʠ ʚʦʟʨʘʩʪʘʶʱʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʩʦ ʩʪʦʨʦʥʳ, ʧʦʩʪʦʷʥʥʦ 

ʥʘʨʘʱʠʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʪʝʭʥʦʣʦʛʠʠ TCP/IP.  

ɸʩʠʥʭʨʦʥʥʳʡ ʨʝʞʠʤ ʧʝʨʝʥʦʩʘ (ɸʊʄ), ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʫʶ ʧʝʨʝʜʘʯʫ ʨʝʯʠ, ʜʘʥʥʳʭ, ʧʦʜʚʠʞʥʳʭ ʠ ʥʝʧʦʜʚʠʞʥʳʭ ʠʟʦʙʨʘ-

ʞʝʥʠʡ ʤʝʪʦʜʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʚ ʝʜʠʥʦʤ ʮʠʬ-

ʨʦʚʦʤ ʪʨʘʢʪʝ. ʇʝʨʝʜʘʯʘ ʚʩʝʭ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʧʘ-

ʢʝʪʦʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ ï ʷʯʝʝʢ, ʨʘʟʤʝʨʦʤ 53 ʙʘʡʪʘ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʡʪʠ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʧʦʪʨʝʙʥʦʩʪʠ, ʢʦʛʜʘ 

ʢʘʞʜʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʣʫʯʘʝʪ ʪʦʪ ʩʝʪʝʚʦʡ 

ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʝʤʫ ʥʝʦʙʭʦʜʠʤ ʚ ʚʠʜʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʩ ʠʟʤʝ-

ʥʷʶʱʝʡʩʷ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʷʯʝʝʢ ʦʙʝʩʧʝʯʠʚʘʝʪ 
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ʵʬʬʝʢʪʠʚʥʦʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʨʘʟʥʦʨʦʜʥʦʛʦ ʪʨʘʬʠʢʘ ʧʨʠ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʛʘʨʘʥʪʠʷʭ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ - QoS. ɽʩʪʴ ʝʱʝ ʦʜʥʘ 

ʧʨʠʯʠʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʚ ɸʊʄ ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʯʝʡʢʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ 

ʜʣʠʥʳ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʤʝʨʦʚ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʙʣʦʢʦʚ ʷʚʣʷʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʦʤ ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʷʤʠ, 

ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʤʝʪʦʜ ʂʂ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʤʝʪʦʜ 

ʂʇ. ʂʦʛʜʘ ʩʦʟʜʘʚʘʣʘʩʴ ʪʝʭʥʦʣʦʛʠʷ ɸʊʄ, ʝʱʝ ʥʝ ʙʳʣʦ ʢʘʥʘʣʦʚ ʩʦ ʩʢʦ-

ʨʦʩʪʷʤʠ, ʠʟʤʝʨʷʝʤʳʤʠ ʚ ɻʙʠʪ/c ʠ, ʧʦʵʪʦʤʫ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʘʜʦ 

ʙʳʣʦ ʵʢʦʥʦʤʠʪʴ ʢʘʥʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʘ ʩ ʜʨʫʛʦʡ ï ʚ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʢʘʥʘʣʦʚ ʥʘʜʦ ʙʳʣʦ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʪʨʘʬʠʢʘ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩ ʪʝʤ ʯʪʦʙʳ ʦʙʝʩʧʝ-

ʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʪʨʘʬʠ-

ʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ). ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʣʦʢʠ ʜʘʥʥʳʭ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ, ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʚ ʮʠʬʨʦʚʦʡ ʪʝʣʝʬʦʥʠʠ. ʅʦ, 

ʦʩʪʘʚʘʷʩʴ ʚ ʨʘʤʢʘʭ ʂʇ, ʚʩʝʛʜʘ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʤʠʥʠʤʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʙʣʦʢʘ. ʊʘʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʨ ʟʘʛʦʣʦʚʢʦʚ. ʇʦ-

ʵʪʦʤʫ ʚ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ ʨʘʟ-

ʤʝʨ ʟʘʛʦʣʦʚʢʘ ï 5 ʙʘʡʪ, ʢʦʪʦʨʳʡ ʧʦʯʪʠ ʮʝʣʠʢʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʜ 

ʤʝʪʢʫ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʨʠʩ. 2.20) ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʠʚʳʯʥʳʝ 

ʜʣʷ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʂʇ, ʨʘʟʛʨʘʥʠʯʠʪʝʣʠ ʙʣʦʢʦʚ ï ʬʣʘʛʠ, 

ʯʪʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʣʦʢʦʚ ʧʦʩʪʦʷʥʥʦʡ ʜʣʠʥʳ ï 

ʷʯʝʝʢ. ʂʩʪʘʪʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚ ɸʊʄ ʥʝʚʦʟʤʦʞʥʦ ʢʦʨʨʝʢʪʥʦ ʨʝʘʣʠ-

ʟʦʚʘʪʴ ʜʘʪʘʛʨʘʤʤʥʳʡ ʨʝʞʠʤ, ʠ ʦʥ ʚʩʝʛʜʘ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʪ.ʝ. ʩ ʙʦʣʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ. ɺʦʦʙ-

ʱʝ, ʧʝʨʝʜʘʯʘ ʧʦʚʝʨʭ ɸʊʄ ʪʨʘʬʠʢʘ ʜʨʫʛʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʶ-

ʱʠʭ ʂʇ ʩʦʧʨʷʞʝʥʘ ʩ ʙʦʣʴʰʠʤʠ ʠʟʜʝʨʞʢʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʨʘʟʙʠʝʥʠ-

ʝʤ ʧʘʢʝʪʦʚ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʣʫʯʘʶʱʠʭʩʷ ʬʨʘʛ-

ʤʝʥʪʦʚ ʚ ʢʦʨʦʪʢʠʝ ʷʯʝʡʢʠ ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʩʦʝʜʠʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʝʤ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʧʘʢʝʪʦʚ ʥʘ ʜʨʫʛʦʤ. ʆʩʦʙʝʥʥʦ, ʝʩʣʠ ʫʯʝʩʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʪʝʨʠ ʷʯʝʝʢ.  
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ʈʠʩ. 2.20. ɿʘʛʦʣʦʚʢʠ ʷʯʝʡʢʠ ɸʊʄ 

 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ ʨʝʘʣʠʟʦʚʘʥ ʧʨʠʥʮʠʧ ʢʦʤʤʫ-

ʪʘʮʠʠ ʷʯʝʝʢ, ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʘʢʝʪʥʦʡ ʢʦʤʤʫʪʘʮʠʠ c ʫʩʪʘʥʦʚʣʝʥʠ-

ʝʤ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʥʘ ʙʣʠʟʢʘ ʢ ʪʝʭʥʦ-

ʣʦʛʠʷʤ FR ʠ ʍ.25. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʨʪʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʣʫʯʰʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʭʥʦʣʦʛʠʝʡ TCP/IP ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʨʛʘʥʠʟʘ-

ʮʠʠ ñʪʫʥʥʝʣʝʡò, ʦʜʥʦʛʦ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʪʝʭʥʦʣʦʛʠʠ TCP/IP, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ 

ʧʝʨʝʜʘʚʘʝʤʳʡ ʧʘʢʝʪ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʚ ʷʚʥʦʤ ʚʠʜʝ ʘʜʨʝʩʘ ʠʩʪʦʯʥʠʢʘ 

ʠ ʧʦʣʫʯʘʪʝʣʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ɸʊʄ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘʜʝʞʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʝ:  

¶ ɸʫʪʝʥʪʠʬʠʢʘʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ, ʫʯʘʩʪ-

ʚʫʶʱʠʤ ʚ ʩʦʝʜʠʥʝʥʠʠ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʯʪʦ ʘʙʦʥʝʥʪ ʥʘ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʡ ʩʪʦʨʦʥʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʷʚʣʷʝʪʩʷ ʪʝʤ, ʟʘ ʢʦʛʦ ʦʥ ʩʝʙʷ ʚʳʜʘʝʪ. 

ɸʫʪʝʥʪʠʬʠʢʘʮʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ;  

¶ ʂʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʪ.ʝ. ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠ-

ʨʦʚʘʥʥʦʛʦ ʨʘʩʢʨʳʪʠʷ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʦʥʬʠʜʝʥʮʠʘʣʴ-

ʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʰʠʬʨʦʚʢʦʡ ʜʘʥʥʳʭ;  
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¶ ʎʝʣʦʩʪʥʦʩʪʴ, ʛʘʨʘʥʪʠʨʫʶʱʘʷ ʪʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ ʜʘʥ-

ʥʳʝ ʥʝ ʙʳʣʠ ʠʟʤʝʥʝʥʳ. ʄʝʭʘʥʠʟʤʳ ʮʝʣʦʩʪʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʰʠʬʨʦ-

ʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʩʫʤʤ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʥʫʤʝʨʘʮʠʠ ʧʝʨʝʜʘʚʘʝ-

ʤʳʭ ʙʣʦʢʦʚ ʜʘʥʥʳʭ.  

¶ ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʨʝʩʫʨʩʦʚ ʠʣʠ ʜʘʥʥʳʭ ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ.  

ɺ ʨʘʤʢʘʭ ʌʦʨʫʤʘ ɸʊʄ ʠʤʝʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʦ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ATM.  

ʂʘʢ ʠ FR ʪʝʭʥʦʣʦʛʠʷ ɸʊʄ ʨʘʙʦʪʘʝʪ ʥʘ 2-ʭ ʥʠʞʥʠʭ ʫʨʦʚʥʷʭ ʤʦ-

ʜʝʣʠ OSI. ʅʘ ʨʠʩ. 2.21 ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʦʪʦʢʦʣʦʚ ɸʊʄ. 

ʌʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚʢʣʶʯʘʝʪ ʩʧʝʮʠʬʠʢʘʮʠʶ ʧʝʨʝʜʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʙʠʪʦʚ, ʚʢʣʶʯʘʷ ʣʠʥʝʡʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʠ ʵʣʝʢ-

ʪʨʦʦʧʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʭʨʦʥʥʳʭ ʢʘʥʘʣʦʚ, ʥʘʧʨʠʤʝʨ, 

SDH ʠʣʠ PDH ʠʣʠ ʢʘʥʘʣʦʚ ʩ ʩʦʙʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʮʠʢʣʘ.  

ɺʘʞʥʦʡ ʬʫʥʢʮʠʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

ʛʨʘʥʠʮ ʷʯʝʝʢ. ʕʪʘ ʬʫʥʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ ʟʘʛʦʣʦʚʢʘ 

ʷʯʝʡʢʠ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʦʙʦʨʫʜʦʚʘʥʠʝ ɸʊʄ ʨʘʙʦʪʘʝʪ ʥʘ ʩʢʦʨʦʩʪʷʭ ʜʦ 622,08 

ʄʙʠʪ/ʩ (STM-4).  

 
ʈʠʩ. 2.21. ɸʨʭʠʪʝʢʪʫʨʘ ɸʊʄ 
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ʋʨʦʚʝʥʴ ɸʊʄ ʦʧʨʝʜʝʣʷʝʪ, ʢʫʜʘ ʙʫʜʫʪ ʧʝʨʝʥʘʧʨʘʚʣʝʥʳ ʚʭʦʜʷ-

ʱʠʝ ʷʯʝʡʢʠ, ʧʝʨʝʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʩʦʝʜʠʥʝʥʠʷ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʟʚʝʥʘ. ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʩʠʥ-

ʭʨʦʥʥʦʝ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʋʨʦʚʝʥʴ ɸʊʄ 

ʪʘʢʞʝ ʫʧʨʘʚʣʷʝʪ ʬʫʥʢʮʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʬʠʢʦʤ ʠ ʙʫʬʝʨʘʤʠ ʚʭʦ-

ʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʷʯʝʝʢ; ʦʥ ʫʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʝʤʫ (ʙʦʣʝʝ ʚʳʩʦʢʦ-

ʤʫ) ʫʨʦʚʥʶ AAL ʦ ʥʘʣʠʯʠʠ ʩʠʪʫʘʮʠʠ ʧʝʨʝʛʨʫʟʢʠ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʘʯʠ. 

ʅʘʢʦʥʝʮ, ʫʨʦʚʝʥʴ ɸʊʄ ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʘʬʠʢʘ ʢʘʞʜʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʫʩʣʦʚʠʷʤ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘ 

ʵʪʘʧʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ (ʪʨʘʬʠʢ-ʢʦʥʪʨʘʢʪ) ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʢʦʥʪʨʦʣʴ ʪʨʘʬʠʢʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ 

ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʨʝʩʫʨʩʦʚ ʩʝʪʴ ʤʦʞʝʪ ʦʪʢʣʦʥʠʪʴ ʚʳʟʦʚ (ʠʣʠ ʧʨʝʜʣʦ-

ʞʠʪʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩ ʜʨʫʛʠʤ ʢʘʯʝʩʪʚʦʤ, ʧʦʩʪʘʚʠʪʴ ʥʘ ʦʞʠʜʘʥʠʝ ʠ ʪ. 

ʜ.) ʩ ʪʝʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʣʝʞʘʱʝʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʫʞʝ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʨʘʟʥʦʨʦʜʥʦʛʦ ʪʨʘʬʠʢʘ 

ʩ ʪʨʝʙʫʝʤʳʤ ʢʘʯʝʩʪʚʦʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʩʣʫʞʙʳ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ ï AAL.  

ɽʩʣʠ ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʠ ʫʨʦʚʝʥʴ ɸʊʄ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ 

ʩʣʫʞʙ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʥʦʩ ʷʯʝʝʢ, ʪʦ ʫʨʦʚʝʥʴ AAL ʟʘʚʠʩʠʪ ʦʪ 

ʩʣʫʞʙ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ AAL ï ʠʟʦʣʠʨʦʚʘʪʴ ʚʳʩʰʠʝ 

ʫʨʦʚʥʠ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʨʦʚʥʷ ɸʊʄ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʪʦʙʨʘʞʝʥʠʷ ʙʣʦʢʦʚ ʜʘʥʥʳʭ ʧʨʦʪʦʢʦʣʘ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ ï PDU ʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʧʦʣʝ ʷʯʝʝʢ ɸʊʄ ʩ ʮʝʣʴʶ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʧʦ ʩʝ-

ʪʠ ɸʊʄ, ʘ ʟʘʪʝʤ ʩʦʙʨʘʪʴ ʙʣʦʢʠ ʜʘʥʥʳʭ ʠʟ ʷʯʝʝʢ ɸʊʄ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʚʝʨʭʥʠʤ ʫʨʦʚʥʷʤ. ɺ ɸʊʄ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʩʣʫʞʙ:  

ʉʣʫʞʙʳ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ:  

¶ ʇʦʩʪʦʷʥʥʘʷ ʙʠʪʦʚʘʷ ʩʢʦʨʦʩʪʴ (Constant Bit Rate ï CBR);  

¶ ʇʝʨʝʤʝʥʥʘʷ ʙʠʪʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (real-time 

Variable Bit Rate ï rt-VBR);  

ʉʣʫʞʙʳ ʥʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ:  

¶ ʇʝʨʝʤʝʥʥʘʷ ʙʠʪʦʚʘʷ ʩʢʦʨʦʩʪʴ ʥʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (non-

real-time Variable Bit Rate ï nrt-VBR);  

¶ ɼʦʩʪʫʧʥʘʷ ʙʠʪʦʚʘʷ ʩʢʦʨʦʩʪʴ (Available Bit Rate ï AVR);  
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¶ ʅʝʦʧʨʝʜʝʣʝʥʥʘʷ ʙʠʪʦʚʘʷ ʩʢʦʨʦʩʪʴ (Unspecified Bit Rate ï 

UBR);  

¶ ɻʘʨʘʥʪʠʨʦʚʘʥʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʢʘʜʨʦʚ (Guaranteed 

Frame Rate ï GFR).  

ʉʣʫʞʙʘ CBR ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫ-

ʝʪʩʷ ʧʝʨʝʜʘʯʘ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩ ʞʝʩʪʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘ 

ʚʝʣʠʯʠʥʫ ʟʘʜʝʨʞʢʠ ʠ ʝʸ ʚʘʨʠʘʮʠʶ. ʉʣʫʞʙʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʟʜʘ-

ʥʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʨʝʯʠ ʩ ʧʦ-

ʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ (64 ʢʙʠʪ/ʩ) ʠʣʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʧʦ ʩʝʪʠ ɸʊʄ 

ʮʠʬʨʦʚʳʭ ʢʘʥʘʣʦʚ ɽ1/ʊ1. ɽʱʝ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʝʨʝ-

ʜʘʯʘ ʚʠʜʝʦ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʪʘʢʦʡ ʫʩʣʫʛʠ ʚ 

ʩʝʪʷʭ ɸʊʄ ʥʘʟʳʚʘʝʪʩʷ ʵʤʫʣʷʮʠʝʡ ʢʘʥʘʣʘ ï CES.  

ɺ ʩʣʫʞʙʝ rt-VBR ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʟʘʜʝʨʞʢʝ ʠ ʝʸ ʚʘʨʠʘʮʠʠ ʜʣʷ ʩʣʫʞʙ, ʢʦʪʦʨʳʝ ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʦʝʜʠʥʝʥʠʝ. ʆʪʣʠʯʠʝ ʦʪ ʩʣʫʞʙʳ CBR ʚ ʪʦʤ, ʯʪʦ ʠʩ-

ʪʦʯʥʠʢʘʤʠ ʪʨʘʬʠʢʘ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʝ-

ʨʝʜʘʯʠ. ʊʠʧʠʯʥʳʤʠ ʧʨʠʤʝʨʘʤʠ ʷʚʣʷʶʪʩʷ ʧʝʨʝʜʘʯʘ ʧʦʜʚʠʞʥʳʭ ʠʟʦʙ-

ʨʘʞʝʥʠʡ ʠ ʟʚʫʢʘ ʩʦ ʩʞʘʪʠʝʤ.  

ʉʣʫʞʙʘ nrt-VBR ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʦʧʫʩʪʠʤʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʘʜʝʨʞʢʠ ʠ ʠʭ ʚʘʨʠ-

ʘʮʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʣʫʞʙʘʤʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʝʸ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʦʢʦʥʝʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʫʢʘʟʳʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝ-

ʜʘʯʠ ʷʯʝʝʢ, ʘ ʪʘʢʞʝ ʦʧʠʩʳʚʘʶʪ ʩʪʝʧʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʪʦʢʘ ʷʯʝ-

ʝʢ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʝʪʴ ʨʝʟʝʨʚʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʨʝʩʫʨʩʳ ʩ ʪʝʤ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠʣʦʞʝʥʠʡ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʟʘʜʝʨʞʢʠ ʠ ʧʦʪʝʨʴ ʷʯʝʝʢ. ʉʣʫʞʙʘ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʘ ʥʘ ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʩʣʫʞʙʳ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʠ ʘʚʠʘʙʠʣʝʪʦʚ, ʙʘʥʢʦʚ-

ʩʢʠʝ ʦʧʝʨʘʮʠʠ.  

ʉʣʫʞʙʘ ABR ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʛʝʥʝʨʠʨʫʶʱʠʭ 

ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʪʨʘʬʠʢ. ʇʨʠʣʦʞʝʥʠʷ ʩ ʪʘʢʠʤ ʪʨʘʬʠʢʦʤ ʦʧʨʝʜʝʣʷʶʪ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʠʣʠ ʧʠʢʦʚʫʶ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʷʯʝʝʢ 

(Peak Cell Rate ï PCR ʠ Minimum Cell Rate ï MCR, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʉʝʪʴ ʨʝʟʝʨʚʠʨʫʝʪ ʨʝʩʫʨʩʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʘʞʜʦʝ ʧʨʠʣʦʞʝʥʠʝ, 



 

155 

ʠʩʧʦʣʴʟʫʶʱʝʝ ʩʣʫʞʙʫ ABR, ʧʦʣʫʯʠʣʦ ʢʘʢ ʤʠʥʠʤʫʤ ʨʝʩʫʨʩ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʠʡ MCR. ʇʦ ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʪʘʶʱʠʝʩʷ ʩʚʦʙʦʜʥʳʤʠ ʨʝ-

ʩʫʨʩʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʚʩʝʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʇʨʠ ʵʪʦʤ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʤʝʭʘʥʠʟʤʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʧʨʘʚʝʜʣʠ-

ʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ. ʉʣʫʞʙʫ ABR ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʪʨʘʬʠʢʘ ʤʝʞʜʫ LAN.  

ʉʣʫʞʙʘ UBR ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʧʨʠʣʦʞʝʥʠʷ, ʜʦʧʫʩʢʘʶʱʠʝ ʟʥʘʯʠ-

ʪʝʣʴʥʳʝ ʟʘʜʝʨʞʢʠ. ʕʪʘ ʩʣʫʞʙʘ ʠʩʧʦʣʴʟʫʝʪ ʨʝʩʫʨʩʳ, ʦʩʪʘʶʱʠʝʩʷ ʩʚʦ-

ʙʦʜʥʳʤʠ ʧʦʩʣʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʨʫʛʠʭ ʩʣʫʞʙ. ʀʩʪʦʯ-

ʥʠʢ ʧʝʨʝʜʘʯʠ ʥʝ ʧʦʣʫʯʘʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʛʘʨʘʥʪʠʡ ʧʦ ʟʘʜʝʨʞʢʝ ʠ ʧʦʪʝʨʝ 

ʷʯʝʝʢ. ʇʨʠʤʝʨʦʤ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʩʣʫʞʙʫ UBR, ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʜʘʯʘ ʪʝʢʩʪʘ.  

ʉʣʫʞʙʘ GFR ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʝʨʝʜʘʯʠ IP-

ʪʨʘʬʠʢʘ, ʢʦʪʦʨʳʡ ʯʘʩʪʦ ʧʝʨʝʜʘʝʪʩʷ ʯʝʨʝʟ ɸʊʄ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʧʝʨʝʜʘʯʝ ʤʝʞʜʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, ʩʦʝʜʠʥʝʥʥʳʤʠ ʯʝʨʝʟ ʩʝʪʴ ɸʊʄ, 

IP-ʧʘʢʝʪʦʚ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʠʭ ʨʘʟʙʠʚʘʶʪ ʥʘ ʢʦʨʦʪʢʠʝ 

ʷʯʝʡʢʠ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʘ ʷʯʝʡʢʘ ʙʫʜʝʪ ʩʙʨʦʰʝʥʘ, ʥʘʧʨʠ-

ʤʝʨ, ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʛʨʫʟʢʠ ʩʝʪʠ ɸʊʄ, ʪʦ ʧʨʠʜʝʪʩʷ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘ-

ʚʘʪʴ ʚʩʝ ʷʯʝʡʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʦʷʣ ʠʩʭʦʜʥʳʡ IP-ʧʘʢʝʪ, ʪ.ʝ. ʧʦʚʪʦʨʷʪʴ 

ʧʝʨʝʜʘʯʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʞʝ ʧʝʨʝʜʘʥʥʳʭ ʷʯʝʝʢ ʠ, ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʝʱʝ ʙʦʣʴʰʝ ʫʚʝʣʠʯʠʚʘʪʴ ʧʝʨʝʛʨʫʟʢʫ. ʇʦʵʪʦʤʫ, ʚʘʞʥʦ, ʯʪʦʙʳ ʚʩʝ 

ʢʦʤʤʫʪʘʪʦʨʳ ɸʊʄ ʟʥʘʣʠ ʦ ʛʨʘʥʠʮʘʭ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ ʠʣʠ 

ʢʘʜʨʦʚ. ʊʦʛʜʘ ʧʨʠ ʧʝʨʝʛʨʫʟʢʝ ʢʦʤʤʫʪʘʪʦʨ ɸʊʄ ʩʤʦʞʝʪ ʩʙʨʘʩʳʚʘʪʴ ʥʝ 

ʦʜʥʫ ʷʯʝʡʢʫ, ʘ ʠ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʷʯʝʡʢʠ, ʚʧʣʦʪʴ ʜʦ ʧʦʩʣʝʜʥʝʡ, ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʥʠʮʝ ʧʘʢʝʪʘ. ʀʤʝʥʥʦ ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ 

ʵʪʦʡ ʩʣʫʞʙʝ.           

ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʜʦʩʪʘʚʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʘʞʜʦʡ ʩʣʫʞʙʝ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʅʘʧʨʠʤʝʨ, ʨʝʯʴ ʠ ʚʠʜʝʦ ʢʨʠʪʠʯʥʳ ʢ ʟʘʜʝʨʞʢʘʤ 

(ʪʨʝʙʦʚʘʥʠʷ ʩʦʙʣʶʜʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ), ʘ ʜʘʥʥʳʝ ʢʨʠʪʠʯʥʳ ʢ 

ʧʦʪʝʨʷʤ ʠʥʬʦʨʤʘʮʠʠ (ʪʨʝʙʦʚʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ). ʇʦʵʪʦ-

ʤʫ ʥʘ ʵʪʘʧʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʤʝʞʜʫ ʩʝʪʴʶ ɸʊʄ ʠ ʧʨʠʣʦʞʝ-

ʥʠʷʤʠ ʟʘʢʣʶʯʘʝʪʩʷ ʩʦʛʣʘʰʝʥʠʝ ʦ ʢʘʯʝʩʪʚʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʘʢ ʥʘʟʳʚʘ-

ʝʤʳʡ ʪʨʘʬʠʢ-ʢʦʥʪʨʘʢʪ. ɺ ʵʪʦʤ ʩʦʛʣʘʰʝʥʠʠ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʧʠʩʳ-

ʚʘʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʦʜʣʝʞʘʱʝʛʦ ʧʝʨʝʜʘʯʝ ʪʨʘʬʠʢʘ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦ-
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ʥʳ, ʩʝʪʴ ʦʙʷʟʫʝʪʩʷ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʶ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʢʘʯʝʩʪʚʘ ʧʝʨʝʜʘʯʠ. ɺ ʪʨʘʬʠʢ-ʢʦʥʪʨʘʢʪ ʚʭʦʜʷʪ ʧʘʨʘʤʝʪʨʳ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʠ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʷʯʝʝʢ ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʢʘʢ ʟʘʜʝʨʞʢʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʷʯʝʝʢ ʯʝʨʝʟ ʩʝʪʴ ʠ ʝʸ ʚʘʨʠʘʮʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʦʮʝʥʪ ʧʦʪʝʨʷʥʥʳʭ ʷʯʝʝʢ. ɽʱʝ ʨʘʟ ʦʪʤʝʪʠʤ, ʯʪʦ ʩʝʪʴ ɸʊʄ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪ ʩʦʝʜʠʥʝʥʠʝ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʥʦʚʴ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʝ ʩʦ-

ʝʜʠʥʝʥʠʝ ʥʝ ʫʭʫʜʰʠʪ ʧʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʫʞʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ ʩʣʫʞʙ ʚ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ ʦʧʨʝʜʝʣʝʥ 

ʥʘʙʦʨ ʧʨʦʪʦʢʦʣʦʚ ʫʨʦʚʥʷ AAL.  

ʋʨʦʚʝʥʴ ʘʜʘʧʪʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʜʫʨʦʚʥʝʡ: ʧʦʜʫʨʦʚʝʥʴ 

ʢʦʥʚʝʨʛʝʥʮʠʠ (Convergence Sublayer ï CS) ʠ ʧʦʜʫʨʦʚʝʥʴ ʩʝʛʤʝʥʪʘʮʠʠ 

ʠ ʩʙʦʨʢʠ (Segmentation And Reassembly sublayer ï SAR). ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʧʨʝʜʝʣʝʥʳ 4 ʪʠʧʘ ʧʨʦʪʦʢʦʣʦʚ AAL: AAL1, AAL2, AAL3/4, 

AAL5. ʀʟ ʵʪʠʭ ʯʝʪʳʨʝʭ ʪʠʧʦʚ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 2 ʪʠʧʘ: AAL1 ʠ AAL5. AAL1 ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʩʣʫʞʙ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ AAL5 ï ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ʅʘ ʨʠʩ. 2.22 ʧʦʢʘʟʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ AAL5 ʜʣʷ ʧʝʨʝʜʘʯʠ 

IP-ʧʘʢʝʪʦʚ.  

 
ʈʠʩ. 2.22. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʘ AAL5  

ʜʣʷ ʧʝʨʝʜʘʯʠ IP-ʧʘʢʝʪʦʚ 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ QoS ʚ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʠʟ ʢʦʪʦʨʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʘʣʛʦ-

ʨʠʪʤ GCRA (Generic Cell Rate Algorithm), ʷʚʣʷʶʱʠʡʩʷ ʤʦʜʠʬʠʢʘʮʠ-

ʝʡ, ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʨʘʥʝʝ ʘʣʛʦʨʠʪʤʘ ñLeaky Bucketò.   

 

 

 
ʈʠʩ. 2.23. ɸʣʛʦʨʠʪʤ GCRA 

 

ʊʝʭʥʦʣʦʛʠʷ ɸʊʄ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ, ʠʩʧʦʣʴ-

ʟʫʝʤʘʷ ʠʟ ʢʦʥʮʘ ʚ ʢʦʥʝʮ, ʪʘʢ ʠ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʫʜʘ-

ʣʝʥʥʳʭ ʧʣʦʱʘʜʦʢ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ɸʊʄ ʠʟ ʢʦʥʮʘ ʚ 

ʢʦʥʝʮ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʜʜʝʨʞʢʫ ɸʊʄ ʚʩʝʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʚ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʧʨʠʷʪʠʷ (ʨʠʩ. 2.23). ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʣʦʞʠʣʘʩʴ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʩʝʪʠ (Local Area Network ï LAN), ʧʦʩʪʨʦʝʥʥʳʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʘʪʦʯʥʦ ʜʝʰʝʚʦʡ ʪʝʭʥʦʣʦʛʠʠ Ethernet. ʆʯʝʚʠʜ-

ʥʦ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ɸʊʄ ʙʳʣ ʙʳ ʩʚʷʟʘʥ ʩ ʙʦʣʴʰʠʤʠ ʟʘ-

ʪʨʘʪʘʤʠ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ Ethernet ʥʝ ʩʪʦ-

ʠʪ ʥʘ ʤʝʩʪʝ ʠ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʩ ʣʦʢʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʵʤʫʣʷʮʠʠ ʣʦʢʘʣʴ-

ʥʦʡ ʩʝʪʠ ï LAN Emulation (LANE). ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʟʚʘʥʘ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ɸʊʄ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʣʦ-
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ʢʘʣʴʥʳʭ ʩʝʪʝʡ. ʆʥʘ ʬʘʢʪʠʯʝʩʢʠ ʢʘʢ ʙʳ ʧʨʝʚʨʘʱʘʝʪ ʨʘʟʣʠʯʥʳʝ ʣʦ-

ʢʘʣʴʥʳʝ ʩʝʪʠ ʚ ʦʜʥʫ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʣʦʢʘʣʴʥʦʡ ʩʝ-

ʪʠ (ʨʠʩ. 2.24):  

¶ ʉʦʭʨʘʥʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʣʦʞʝʥʠʡ 

LAN;  

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɸʊʄ ʚ ʢʘʯʝʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʳ ʤʝʞ-

ʜʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʟʥʝʩʝʥʥʳʤʠ LAN;  

¶ ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʠʟ LAN ʢ ʩʝʨʚʝʨʘʤ, ʧʦʜʢʣʶʯʝʥʥʳʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ɸʊʄ.       

 

 
ʈʠʩ. 2.24. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ LANE 

 

ɿʘʢʣʶʯʘʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ɸʊʄ ʦʪʤʝʪʠʤ, ʯʪʦ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʝʪ ʟʘʜʘʯʝ 

ʧʦʩʪʨʦʝʥʠʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ. ʆʜʥʘʢʦ ʩʝʡʯʘʩ ʘʢʮʝʥʪ ʚʩʝ ʙʦʣʴʰʝ 

ʩʤʝʱʘʝʪʩʷ ʚ ʧʦʣʴʟʫ ʪʝʭʥʦʣʦʛʠʠ TCP/IP. ʆʩʥʦʚʥʳʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʚ 

ʧʦʣʴʟʫ TCP/IP ʷʚʣʷʶʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʣʦʞʥʦʩʪʴ ʠ ʜʦʨʦʛʦʚʠʟʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ɸʊʄ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʧʦʚʩʝʤʝʩʪʥʘʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ TCP/IP, ʢʦʪʦʨʘʷ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʱʠ-

ʚʘʝʪ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʵʚʦʣʶʮʠʦʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ. ʅʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦ-

ʨʦʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʡ ʨʦʩʪ ʢʘʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʠʚʝʣʠʨʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʦʨʦʪʢʠʭ ʧʘʢʝʪʦʚ (ʷʯʝ-

ʝʢ ɸʊʄ).  
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ʊʝʭʥʦʣʦʛʠʷ Ethernet ʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʩʝʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ  

 

ɺ 1998 ʛʦʜʫ ʧʦʷʚʠʣʩʷ Gigabit Ethernet, ʘ ʚ 2002 ʛʦʜʫ - ʪʝʭʥʦʣʦ-

ʛʠʷ 10 Gigabit Ethernet. ʈʘʥʴʰʝ ʚ Ethernet ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʜʦʩʪʫ-

ʧʘ CSMA/CD (ʧʦʣʫʜʫʧʣʝʢʩʥʳʡ ʨʝʞʠʤ ï Half Duplex) ʠ ʦʩʥʦʚʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʚ ʩʝʪʠ ʙʳʣʠ ʢʦʥʮʝʥʪʨʘʪʦʨʳ ʠʣʠ ʭʘʙʳ (Hub), ʨʘʙʦʪʘ-

ʶʱʠʝ ʥʘ 1-ʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ OSI. ʄʝʪʦʜ CSMA/CD, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʦʙʥʘʨʫʞʝʥʠʠ ʢʦʣʣʠʟʠʡ, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ 

ʩʝʛʤʝʥʪʘ, ʧʨʠʯʝʤ, ʯʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ, ʪʝʤ ʤʝʥʴʰʝ ʜʦʧʫʩʪʠ-

ʤʘʷ ʜʣʠʥʘ ʩʝʛʤʝʥʪʘ. ɽʩʣʠ ʥʘ ʩʢʦʨʦʩʪʠ 10 ʄʙʠʪ/c ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʩʝʛʤʝʥʪʘ ʩʦʩʪʘʚʣʷʝʪ 2500 ʤ, ʪʦ ʥʘ ʩʢʦʨʦʩʪʠ 1000 ʄʙʠʪ/c ï ʪʦʣʴʢʦ 25 

ʤ. ʂʨʦʤʝ ʪʦʛʦ, ʩʝʪʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘʭ, ʧʣʦʭʦ ʤʘʩʰʪʘ-

ʙʠʨʫʝʪʩʷ. ʉʝʛʦʜʥʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʦʪʢʘʟʝ ʦʪ CSMA/CD ʠ ʧʝʨʝʭʦʜʝ 

ʥʘ ʢʦʤʤʫʪʠʨʫʝʤʳʡ Ethernet (ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʡ ʨʝʞʠʤ ï Full Duplex) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʤʫʪʘʪʦʨʦʚ (Switch), ʨʘʙʦʪʘʶʱʠʭ ʥʘ 2-ʤ ʫʨʦʚʥʝ 

OSI. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʤʫʪʘʪʦʨʦʚ ʧʦʟʚʦʣʠʣʦ ʩʥʷʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ 

ʜʣʠʥʫ ʩʝʛʤʝʥʪʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʪʦʜʦʤ CSMA/CD. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʧʝʨʝʭʦʜʘ ʥʘ ʢʦʤʤʫʪʠʨʫʝʤʳʡ Ethernet ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʪʝʭʥʦʣʦʛʠʶ Ethernet ʚʚʝ-

ʜʝʥʳ ʤʝʭʘʥʠʟʤʳ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʪʨʘʬʠʢʘ (IEEE 802.1p), ʯʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ ʩʝʪʝʡ. ɺʚʝʜʝʥʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʦ ʩʦʟʜʘʥʠʶ ʚʠʨʪʫʘʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ ï VLAN (IEEE 

802.1Q) ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʣʦ-

ʢʘʣʴʥʳʭ ʩʝʪʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʪʝʭʥʦʣʦʛʠʠ ʝʱʝ ʦʩʪʘʶʪʩʷ ʦʛʨʘʥʠʯʝ-

ʥʠʷ, ʩʚʷʟʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʩ ʪʦʧʦʣʦʛʠʝʡ ʩʝʪʠ (ʧʨʦʪʦʢʦʣ STP ï IEEE 

802.1D).  

ʉ ʧʦʷʚʣʝʥʠʝʤ 10 Gigabit Ethernet ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʚʳʯʥʦʡ ʜʣʷ ʚʩʝʭ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʪʦʣʴʢʦ ʚ ʣʦʢʘʣʴʥʳʭ 

ʩʝʪʷʭ, ʥʦ ʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʷʭ (Metropolitan Area Network ï MAN) 

ʠ ʜʘʞʝ ʚ ʛʣʦʙʘʣʴʥʳʭ ʩʝʪʷʭ (Wide Area Network ï WAN). ʆʩʦʙʝʥʥʦ-

ʩʪʴʶ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ:  

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʨʝʞʠʤʘ Full Duplex;  

¶ ʫʧʨʘʚʣʝʥʠʝ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ;  
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¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʦʧʪʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʝʨʝʜʘʯʠ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʜʦ 40 ʢʤ;  

¶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ SDH/SONET.  

ʉʝʛʦʜʥʷ ʜʘʞʝ ʧʦʷʚʠʣʩʷ ʪʝʨʤʠʥ Metro Ethernet, ʦʟʥʘʯʘʶʱʠʡ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ Ethernet ʚ ʩʝʪʷʭ MAN. ʅʘ ʨʠʩ. 2.25 ʠ 2.26 ʧʦ-

ʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 10 Gigabit Ethernet ʜʣʷ ʧʦ-

ʩʪʨʦʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʮʝʧ-

ʮʠʠ Metro Ethernet ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʦʯʝʚʠʜʥʳ ʠ 

ʟʘʢʣʶʯʘʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦ 

ʚʩʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʦ-

ʢʦʣʦʚ. 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

ʈʠʩ. 2.25. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 10 Gigabit Ethernet ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ 
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ʈʠʩ. 2.26. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 10 Gigabit Ethernet ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ 

 

ʉ ʣʦʢʘʣʴʥʳʤʠ ʩʝʪʷʤʠ ʩʚʷʟʘʥʦ ʠ ʧʦʷʚʣʝʥʠʝ ʚ ʩʝʪʷʭ MAN ʪʝʭʥʦ-

ʣʦʛʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ (ʵʣʘʩʪʠʯʥʳʭ) ʧʘʢʝʪʥʳʭ ʢʦʣʝʮ ï RPR (IEEE 

802.17), ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʦʡ (ʨʠʩ. 2.27). ɺ ʦʩʥʦ-

ʚʫ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʦʞʝʥʘ ʠʟʚʝʩʪʥʘʷ ʣʦʢʘʣʴʥʘʷ ʩʝʪʴ ʩ ʤʝʪʦʜʦʤ 

ʜʦʩʪʫʧʘ ñɺʩʪʘʚʢʘ ʨʝʛʠʩʪʨʘò.  

 

 
ʈʠʩ. 2.27. MAN - ʪʝʭʥʦʣʦʛʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ (ʵʣʘʩʪʠʯʥʳʭ) ʧʘʢʝʪʥʳʭ ʢʦʣʝʮ 
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ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʩʝʛʦʜʥʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʭ 

ʩʝʪʝʡ ʩʜʝʣʘʥ ʚʳʙʦʨ ʚ ʧʦʣʴʟʫ ʪʝʭʥʦʣʦʛʠʠ TCP/IP. ʀ ʟʜʝʩʴ ʨʝʰʘʶʱʠʤ 

ʬʘʢʪʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʠ ʚʦʦʙʱʝ ʪʝʭʥʦʣʦʛʠʷʤ 

ʂʇ) ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʩʪʠ, ʢʦʥʝʯʥʦ ʞʝ, 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ, ʠʟʤʝʨʷʝʤʳʭ ʚ ʢʙʠʪ/c ʢ ʩʢʦ-

ʨʦʩʪʷʤ, ʠʟʤʝʨʷʝʤʳʤ ʚ ʄʙʠʪ/c, ɻʙʠʪ/c ʠ ʊʙʠʪ/c. ʊʦ, ʯʪʦ ʚ ʪʝʭʥʦʣʦʛʠʠ 

ɸʊʄ (ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʘ) ʜʦʩʪʠʛʘʣʦʩʴ ʧʫʪʝʤ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʘ ʧʘʢʝʪʘ (ʢʦʨʦʪʢʠʝ ʷʯʝʡ-

ʢʠ), ʩʝʛʦʜʥʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʝʟʢʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘ-

ʯʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʠʩʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤʳ ʧʨʠʦʨʠʪʝʟʘʮʠʠ, ʦʙʝʩʧʝʯʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʈɺ) ʩʨʝʜʩʪʚʘʤʠ 

ʂʇ, ʩ ʧʨʠʝʤʣʝʤʳʤʠ ʟʘʜʝʨʞʢʦʡ ʠ ʝʸ ʚʘʨʠʘʮʠʝʡ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʝʪʠ ʩ ʂʇ ʭʦʨʦʰʦ ʧʝʨʝʜʘʶʪ ʪʨʘʬʠʢ ʈɺ ʪʦʣʴʢʦ ʪʦ-

ʛʜʘ, ʢʦʛʜʘ ʝʛʦ ʜʦʣʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʪʨʘʬʠʢʘ ʥʝʚʝʣʠʢʘ. ɺ ʩʘʤʦʤ ʜʝʣʝ, 

ʝʩʣʠ ʟʘʛʨʫʟʢʘ ʩʝʪʠ ʙʣʠʟʢʘ ʢ 0, ʪʦ ʟʘʜʝʨʞʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʝʨʝʜʘʯʝʡ ʯʝ-

ʨʝʟ ʩʝʪʴ, ʤʠʥʠʤʘʣʴʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ ʥʝʢʦʪʦʨʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʝ-

ʣʠʯʠʥʝ, ʢʦʪʦʨʘʷ, ʚ ʦʩʥʦʚʥʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ ʟʘʜʝʨʞʝʢ ʧʝʨʝʜʘ-

ʯʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʢʦʤʤʫʪʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪ-

ʩʫʪʩʪʚʠʷ ʚ ʩʝʪʠ ʧʨʠʦʨʠʪʝʟʘʮʠʠ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʟʘʛʨʫʟʢʠ ʟʘʜʝʨʞʢʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ (ʦʯʝʨʝʜʠ). ʀʟʤʝʥʝʥʠʝ 

ʟʘʛʨʫʟʢʠ ʩʝʪʠ ʚ ʪʝʯʝʥʠʝ ʩʝʘʥʩʘ ʩʚʷʟʠ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʚʘʨʠʘʮʠʠ ʟʘʜʝʨʞʢʠ. ɺʚʝʜʝʥʠʝ ʧʨʠʦʨʠʪʝʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʪʨʘʬʠʢʘ ʈɺ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʘʜʝʨʞʝʢ ʤʝʞʜʫ ʜʚʫ-

ʤʷ (ʠʣʠ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ) ʚʠʜʘʤʠ ʪʨʘʬʠʢʘ, ʥʦ ʥʝ ʫʩʪʨʘʥʷʝʪ ʧʨʠʯʠʥ 

ʚʘʨʠʘʮʠʠ ʟʘʜʝʨʞʢʠ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʜʦʣʷ ʪʨʘʬʠʢʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ, ʚ 

ʢʦʥʮʝ ʢʦʥʮʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʩʠʪʫʘʮʠʠ ʥʘʣʠʯʠʷ ʚ ʩʝʪʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʚʠ-

ʜʘ ʪʨʘʬʠʢʘ, ʪʦʣʴʢʦ ʪʝʧʝʨʴ ʵʪʦ ʪʨʘʬʠʢ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʳʜʝʣʝʥʠʝ 

ʢʘʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʪʨʘʬʠʢʘ ʈɺ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʵʪʦʪ ʪʨʘʬʠʢ ʧʝʨʝʜʘʝʪʩʷ ʪʝʤʠ ʞʝ ʩʨʝʜʩʪʚʘʤʠ ʂʇ ʚ ʚʳʜʝʣʝʥʥʦʡ ʜʣʷ 

ʥʝʛʦ ʜʦʣʝ ʢʘʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ ʫʞʝ ʩʢʘʟʘʥʦ, 

ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʧʝʨʝʜʘʚʘʪʴʩʷ ʪʦʣʴʢʦ, ʝʩʣʠ ʝʛʦ ʜʦʣʷ, ʪʝʧʝʨʴ 

ʫʞʝ ʚ ʚʳʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʢʘʥʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʥʝ ʚʝʣʠʢʘ.  



 

163 

ʉʢʘʟʘʥʥʦʝ ʚʳʰʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘ-

ʮʠʷʤʠ. ʊʘʢ, ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢʦʤʧʘʥʠʠ Cisco ʜʦʣʷ ʪʨʘʬʠʢʘ ʈɺ ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 33% ʦʪ ʜʦʩʪʫʧʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʪʠ ʩ ʂʇ ʥʝ ʠʥʚʘʨʠʘʥʪʥʳ ʢ ʩʪʨʫʢʪʫʨʝ ʪʨʘʬʠʢʘ (ʦʛʨʘʥʠ-

ʯʝʥʠʝ ʥʘ ʜʦʣʶ ʪʨʘʬʠʢʘ ʈɺ), ʯʪʦ, ʦʯʝʚʠʜʥʦ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ. 

ʆʪʤʝʯʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʦʪʩʫʪʩʪʚʠʷ ʚ ʩʝʪʷʭ ʩ 

ʂʇ ʫʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʨʝʤʝʥʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʘʩʠʥʭʨʦʥʥʦʩʪʴ, ʭʘ-

ʨʘʢʪʝʨʥʘʷ ʜʣʷ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʪʘʢʠʭ ʩʝʪʷʭ ʢʘʞʜʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʜʝʡʩʪʚʫʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʨʫʛʠʭ. ʇʦ-

ʩʪʫʧʠʚʰʠʝ ʚ ʩʝʪʝʚʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʘʢʝʪʳ ʥʘʜʦ ʢʘʢ ʤʦʞʥʦ ʩʢʦʨʝʝ ʦʪ-

ʧʨʘʚʠʪʴ ʜʘʣʴʰʝ. ʊʘʢʦʝ ʧʨʘʚʠʣʦ, ʭʦʨʦʰʦ ʨʘʙʦʪʘʶʱʝʝ ʚ ʜʚʫʭʪʦʯʝʯʥʦʡ 

ʩʝʪʠ, ʚ ʩʝʪʠ ʩʦ ʩʣʦʞʥʦʡ ʪʦʧʦʣʦʛʠʝʡ, ʩʦʜʝʨʞʘʱʝʡ ʤʥʦʛʦ ʫʟʣʦʚ, ʧʦʩʪʦ-

ʷʥʥʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʧʝʨʝʛʨʫʟʦʢ, ʢʦ-

ʪʦʨʳʝ ʟʘʪʝʤ ʧʳʪʘʶʪʩʷ ʨʘʟʨʝʰʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʩʣʦʞʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʬʠʢʦʤ. ɼʘʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʧʨʠʩʫʱʘʷ ʩʝʪʷʤ ʩ ʂʇ ʠ 

ʧʨʠʚʦʜʷʱʘʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʦʯʝʨʝʜʝʡ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ, ʜʦʧʫʩʪʠʤʘ 

ʧʨʠ ʧʝʨʝʜʘʯʝ ʪʨʘʬʠʢʘ ʜʘʥʥʳʭ, ʥʦ ʦʢʘʟʳʚʘʝʪ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟ-

ʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʝʜʘʯʫ ʪʨʘʬʠʢʘ ʈɺ.  

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʚ ʨʘʤʢʘʭ ʪʝʭʥʦʣʦʛʠʡ ʂʇ ʦʪʩʫʪ-

ʩʪʚʫʶʪ ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ QoS, ʩʨʘʚʥʠʤʳʝ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ 

ʤʝʭʘʥʠʟʤʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʂʂ, ʪʘʢ ʯʪʦ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

QoS ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚʦʟʣʘʛʘʶʪʩʷ ʥʘ ʦʢʦʥʝʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ.  

ʂʘʞʜʳʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʤʤʫʪʘʮʠʠ ʭʦʨʦʰʦ ʧʦʜʭʦ-

ʜʠʪ ʜʣʷ ʪʨʘʬʠʢʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʩ ʥʠʟʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʧʫʣʴʩʘʮʠʡ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʂʂ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʩ ʚʳ-

ʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʫʣʴʩʘʮʠʡ ï ʂʇ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʪʝʚʳʭ ʪʝʭ-

ʥʦʣʦʛʠʷʭ, ʙʘʟʠʨʫʶʱʠʭʩʷ ʥʘ ʦʜʥʦʤ ʤʝʪʦʜʝ ʢʦʤʤʫʪʘʮʠʠ, ʚ ʧʦʣʥʦʡ ʤʝ-

ʨʝ ʫʯʝʩʪʴ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ.  

ɽʩʣʠ ʙʳ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦʤʠʥʠʨʦʚʘʣ ʪʨʘʬʠʢ ʦʜʥʦʛʦ ʪʠʧʘ, 

ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʩʪʨʦʠʪʴ ʤʫʣʴʪʠʩʝʨʚʠʩʥʫʶ ʩʝʪʴ, ʦʧʪʠʤʠʟʠʨʫʷ ʝʸ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʪʨʘʬʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ. ʆʜʥʘʢʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʦʙʲʝʤʦʚ ʪʨʘʬʠʢʘ ʨʘʟʥʦʛʦ ʪʠʧʘ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ 
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ʠ ʪʦʛʜʘ, ʦʧʪʠʤʘʣʴʥʫʶ ʩʝʛʦʜʥʷ ʩʝʪʴ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʢʦʨʝʥʥʳʤ ʦʙ-

ʨʘʟʦʤ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ. ʈʝʰʘʷ ʟʘʜʘʯʫ ʧʦʩʪʨʦʝʥʠʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ 

ʩʝʪʠ ʥʘ ʙʘʟʝ ʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʳ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʦʟʜʘʝʤ ʤʦʥʦʩʝʨ-

ʚʠʩʥʫʶ ʩʝʪʴ ʩ ʵʤʫʣʷʮʠʝʡ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʩʪʠ. ɺ ʪʘʢʦʡ ʩʝʪʠ ʠʤʝʝʪʩʷ 

ʦʜʠʥ ʙʘʟʦʚʳʡ ʩʝʨʚʠʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʪʘʢ ʯʪʦ ʪʨʘʬʠʢ ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʡ ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʩʪʝʢ ʧʨʦʪʦʢʦʣʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ ʧʦʜʭʦʜʠʪ ʵʪʦʪ ʩʪʝʢ ʜʣʷ ʢʦʥʢʨʝʪ-

ʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʥʝʪ. ʆʪʩʶʜʘ ʠ ʧʨʦʠʩʭʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʟ-

ʜʝʨʞʢʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʨʝʤʣʝʥʠʝʤ ʦʙʝʩʧʝʯʠʪʴ ʪʨʝʙʫʝʤʳʡ ʩʝʨʚʠʩ 

ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʷ ñʥʝʛʦʜʥʳʝò ʩʨʝʜʩʪʚʘ. ɺ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ ʟʘʜʘʯʘ 

ʵʤʫʣʷʮʠʠ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʩʪʠ, ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞʜʘʝʤʘʷ ʟʥʘʯʠʪʝʣʴ-

ʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ.  

ɺ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʤʳʩʣʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʘʣʠʟʫʝʪʩʷ ʦʯʝʨʝʜʥʦʡ ʵʪʘʧ ʧʦʩʪʨʦʝʥʠʷ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ (ʝʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ISDN ʠ B-ISDN ʥʘ ʦʩʥʦʚʝ ɸʊʄ, ʢʘʢ ʧʨʝʜʰʝʩʪʚʫʶ-

ʱʠʝ), ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʠʤʝʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ. ɺ ʙʫʜʫʱʝʤ ʥʘʜʦ ʩʪʨʝ-

ʤʠʪʴʩʷ ʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʙʝʩʧʝ-

ʯʠʚʘʪʴ ʧʨʦʟʨʘʯʥʫʶ ʧʝʨʝʜʘʯʫ ʨʘʟʥʦʨʦʜʥʦʛʦ ʪʨʘʬʠʢʘ ʧʨʠ ʵʬʬʝʢʪʠʚʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ  
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ɻʣʘʚʘ 3. ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʈɽʉʋʈʉʓ  

ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

3.1. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʀʉ), ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʀʉ 

(ɸʀʉ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʫʶ ʩʠʩʪʝʤʫ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʫʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦ-

ʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʟʘʣʦʞʝʥ-

ʥʦʡ ʚ ʥʝʝ ʣʦʛʠʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ, ʤʦʜʠʬʠʢʘʮʠʠ 

ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

 

ʆʙʱʠʝ ʧʦʥʷʪʠʷ ɹɼ 

 

ʉʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʦʥʮʝʧʮʠʠ ʙʘʟ ʜʘʥʥʳʭ, ʚ ʥʘʠʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʕʪʘ ʢʦʥʮʝʧʮʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʢʦʣʣʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ. ʅʘʟʚʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ 

ʫʥʠʚʝʨʩʘʣʠʟʤʦʤ ʠ ʧʨʠʛʦʜʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ - 

ʦʪ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʦ ʛʣʦʙʘʣʴʥʳʭ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʫʶ, ʩʪʨʫʢ-

ʪʫʨʠʨʦʚʘʥʥʫʶ, ʢʦʣʣʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ, 

ʩʚʷʟʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠ ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ: 

¶ çʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʘʷè ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʳ ɹɼ 

ʠʤʝʶʪ ʩʚʦʠ ʠʤʝʥʘ ʠ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ ʦʬʦʨʤʣʷʶʪʩʷ ʧʫʪʝʤ ʫʢʘʟʘʥʠʷ 

ʠʭ ʠʤʝʥ, ʘ ʥʝ ʘʜʨʝʩʦʚ; 

¶ çʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷè ï ʜʘʥʥʳʝ ʠʤʝʶʪ ʯʝʪʢʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʪ.ʝ. ʠʥʬʦʨʤʘʮʠʷ ʭʨʘʥʠʪʩʷ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ ʚ ʟʘʨʘʥʝʝ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʭ ʬʦʨʤʘʪʘʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʠʜ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʯʠʩʣʦ-

ʚʳʝ, ʪʝʢʩʪʦʚʳʝ), ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʦʩʪʘʚ ʠ ʩʚʷ-

ʟʠ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʥʥʳʭ ʦʪʨʘʞʘʶʪ ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʠ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʚ ʚʠʜʝ ʦʙʳʯʥʦʛʦ ʪʝʢʩʪʘ, ʠʟʦʙʨʘʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʬʦʪʦ-

ʛʨʘʬʠʡ ʩʦʪʨʫʜʥʠʢʦʚ); 

¶ çʂʦʣʣʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝè ʧʨʝʜʧʦʣʘʛʘʝʪ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʠ ʤʥʦʛʦʘʩʧʝʢʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ (ʧʨʠ ʵʪʦʤ 

ʜʘʥʥʳʝ ʚʚʦʜʷʪʩʷ ʦʜʥʦʢʨʘʪʥʦ, ʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʜʘʯ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ). ʇʦʥʷʪʥʦ, ʯʪʦ ʜʣʷ ʧʝʨ-

ʩʦʥʘʣʴʥʳʭ ʀʉ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳ-

ʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ɺ ʙʘʟʝ ʜʘʥʥʳʭ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʜʘʥʥʳʭ: ʧʨʦ-

ʙʣʝʤʥʳʝ (ʧʝʨʚʠʯʥʳʝ) ï ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʠ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ ʨʝʰʝʥʠʷ ʠʭ ʟʘʜʘʯ, ʠ ʚʪʦʨʠʯʥʳʝ ï ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʝ ʭʨʘʥʝʥʠʝ ʠ ʜʦʩʪʫʧ ʢ ʧʝʨʚʠʯʥʳʤ ʜʘʥʥʳʤ. 

ɺ ʩʦʩʪʘʚ ɹɼ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ: 

1)  ʦʩʥʦʚʥʳʝ ï ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʧʦʧʦʣʥʝʥʠʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʝ, 

ʧʦʠʩʢʝ, ʠ ʢʦʥʪʨʦʣʝ ʜʘʥʥʳʭ; 

2)  ʤʘʩʩʠʚʳ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʘʟʳ ï ʩʪʨʘʭʦʚʳʝ ʢʦʧʠʠ; 

3)  ʤʘʩʩʠʚʳ ʩʣʦʚʘʨʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʢʦʥʪʨʦʣʝ ʚʚʦʜʠʤʳʭ 

ʜʘʥʥʳʭ, ʠʭ ʢʦʜʠʨʦʚʘʥʠʠ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʠ; 

4)  ʤʘʩʩʠʚʳ ʜʣʷ ʫʯʝʪʘ ʠ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ï ʪʘʙʣʠʮʳ ʧʘʨʦ-

ʣʝʡ, ʫʯʝʪʥʳʝ ʞʫʨʥʘʣʳ; 

5) ʤʘʩʩʠʚʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʙʘʟʳ ʠ ʜʨ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʣʦʢʘʣʴʥʦʡ (ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ) ʠʣʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ. 

ɼʦʩʪʦʠʥʩʪʚʘʤʠ ʙʘʟ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ: 

¶ ʭʦʨʦʰʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʧʦʜʜʝʨʞʘʥʠʝ ʝʝ ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ (ʮʝ-

ʣʦʩʪʥʦʩʪʴ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ ɹɼ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʩʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʧʨʘ-

ʚʠʣʴʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʧʦʜ-

ʯʠʥʷʶʪʩʷ ʧʨʘʚʠʣʘʤ ʚʟʘʠʤʥʦʡ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ); 

¶ ʥʝʙʦʣʴʰʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶ-

ʪʝʨʘ; 

¶ ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʝʤʢʦʩʪʠ ʩʙʦʨʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʦʜ-

ʥʦʢʨʘʪʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʳʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ). 
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ɺ ʠʜʝʘʣʝ ʣʶʙʘʷ ʝʜʠʥʠʮʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʚ ʝʜʠʥʩʪʚʝʥ-

ʥʦʤ ʵʢʟʝʤʧʣʷʨʝ, ʘ ʥʝʢʦʪʦʨʘʷ ʨʘʟʫʤʥʘʷ ʠʟʙʳʪʦʯʥʦʩʪʴ ʚʚʦʜʠʪʩʷ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʘʟ ʜʘʥʥʳʭ, 

ʦʪʣʠʯʘʶʪʩʷ ʛʠʙʢʦʩʪʴʶ, ʭʦʨʦʰʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴʶ ʢ ʥʘʨʘʱʠʚʘ-

ʥʠʶ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ, ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʠʨʦʚʘʪʴ ʨʘʟʥʦʨʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʥʝ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʉʦʩʪʘʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ɺ ʩʦʩʪʘʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ɸʀʉ) 

ʚʭʦʜʷʪ: 

¶ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ; 

¶ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ (ʀɹ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʜʦʢʫʤʝʥʪʦʚ, ʩʣʦʚʘʨʝʡ, ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʚ 

ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʟʣʠʯʘʶʪ ʚʥʝʤʘʰʠʥʥʫʶ ʀɹ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʜʦʢʫʤʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʦʙʱʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʠʩʪʝʤʝ, ʠ ʚʥʫʪʨʠʤʘ-

ʰʠʥʥʫʶ ʀɹ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʜʘʥʥʳʭ ʥʘ ʤʘʰʠʥʥʳʭ ʥʦʩʠʪʝʣʷʭ, 

ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʠʟʥʘʢʫ. 

ɸʀʉ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʚʥʫʪʨʠʤʘʰʠʥʥʳʝ ʀɹ, ʧʦʩʪʨʦʝʥ-

ʥʳʝ ʥʘ ʢʦʥʮʝʧʮʠʠ ʙʘʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʠʣʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʙʘʥʢʘ ʜʘʥʥʳʭ. 

ɺ ʩʦʩʪʘʚʝ ʪʘʢʠʭ ɸʀʉ ʚʳʜʝʣʷʶʪ ʜʚʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ: 

¶ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ) ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ; 

¶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ (ʉʋɹɼ) ʢʘʢ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʶʱʝʡ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʨʝʘʣʠʟʘ-

ʮʠʠ ʪʠʧʦʚʳʭ ʧʨʦʮʝʜʫʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ ʩʦʟʜʘ-

ʥʠʠ ɸʀʉ ʠ ʚʭʦʜʝ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʋɹɼ ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝ 
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ʆʉ ʕɺʄ ʠ ʨʘʩʰʠʨʷʝʪ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʳʤʠ (ʧʦ-

ʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʉʋɹɼ ʧʨʠʚʝʜʝʥʘ ʚ ʨʘʟʜʝʣʝ ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ). 

ʏʘʩʪʦ ɸʀʉ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ɹɼ 

ʠ ʉʋɹɼ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʦʥʮʝʧʮʠʠ. ɽʝ ʩʫʱʥʦʩʪʴ ʩʦʩʪʦʠʪ 

ʚ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʤʥʦʛʦʘʩʧʝʢʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʳʡ ʫʨʦʚʝʥʴ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʪʝʭʥʠʯʝʩʢʠʤʠ, ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʩʠʩʪʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ 

ʧʦʩʣʝʜʥʠʝ ʢ ʪʝʢʫʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ɸʀʉ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʥʝʩʢʦʣʴʢʦ ɹɼ ʠ ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʉʋɹɼ. 

ʕʢʩʧʣʫʘʪʘʮʠʶ ʫʯʨʝʞʜʝʥʯʝʩʢʦʡ ʠʣʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ɸʀʉ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʚʳʩʪʫʧʘʝʪ ʜʦʣʞʥʦʩʪ-

ʥʦʝ ʣʠʮʦ ʠʣʠ ʛʨʫʧʧʘ ʣʠʮ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. ʅʘ ʘʜʤʠʥʠ-

ʩʪʨʘʪʦʨʘ ʚʦʟʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʨʘʟʨʘʙʦʪʢʘ ʦʧʠʩʘʥʠʷ ɹɼ; 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʥʘʩʪʨʦʡʢʝ ʩʨʝʜʩʪʚ ʉʋɹɼ; 

¶ ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ɹɼ; 

¶ ʚʳʙʦʨ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʱʝʥʠʷ ʢ ʜʘʥʥʳʤ; 

¶ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ɸʀʉ; 

¶ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ɹɼ ʠ ʉʋɼɹ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ ʠʣʠ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʟʘʱʠʪʝ ʜʘʥʥʳʭ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦ-

ʛʦ ʜʦʩʪʫʧʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ɸʀʉ ʷʚʣʷʶʪʩʷ ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ ʦʨʛʘʥʦʚ 

ʫʧʨʘʚʣʝʥʠʷ. ʆʥʠ ʦʙʨʘʱʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʧʨʦʩʦʚ ʥʘ ʧʦʠʩʢ ʜʘʥʥʳʭ 

ʠʣʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʫ. ʆʙʳʯʥʦ ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʥʘʙʦʨʘ ʜʝʡʩʪʚʠʡ. ʂ ɸʀʉ ʦʙʨʘʱʘʶʪʩʷ ʪʘʢʞʝ ʠ ʧʨʦʛʨʘʤʤʳ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʟʘʜʘʯ. 
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ʋʨʦʚʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʘʥʥʳʭ ʦʪ ʠʭ ʦʧʠʩʘʥʠʷ ʠ ʦʪ ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʠʭ ʧʨʦʛʨʘʤʤ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʳʭ. ʄʥʦʛʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʦ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʦʡ ʚ ʦʙʣʘʩʪʠ ʙʘʟ ʜʘʥʥʳʭ ANSI/SPARC (American 

National Standards Institute / System Planning and Requirements 

Committee ï ʂʦʤʠʪʝʪ ʧʦ ʩʠʩʪʝʤʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʚʳʨʘʙʦʪʢʝ ʪʨʝ-

ʙʦʚʘʥʠʡ ɸʤʝʨʠʢʘʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩʪʘʥʜʘʨʪʦʚ). 

ʉʪʨʫʢʪʫʨʥʘʷ ʦʩʥʦʚʘ ʵʪʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʫʨʦʚʥʷ (ʩʤ. 

ʨʠʩ. 3.1), ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʴ ʜʘʥ-

ʥʳʭ. ʆʧʠʩʘʥʠʷ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʉʋɹɼ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ 

ʩʭʝʤ. ɺ ʯʠʩʣʦ ʫʨʦʚʥʝʡ ʚʭʦʜʷʪ: 

ɺʥʝʰʥʠʡ ï ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦ-

ʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʤʳʩʣʦʚʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʩʧʦʩʦʙʘ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʧʘʤʷʪʠ ʕɺʄ. ʅʘ ʵʪʦʤ ʫʨʦʚʥʝ ʚʳʜʝʣʷ-

ʶʪ:  

¶ ʦʙʲʝʢʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʪʦʨʳʭ ʥʘʢʘʧ-

ʣʠʚʘʶʪʩʷ ʚ ɸʀʉ; 

¶ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʦʚ; 

¶ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʆʧʠʩʘʥʠʝ ʜʘʥʥʳʭ ʥʘ ʚʥʝʰʥʝʤ ʫʨʦʚʥʝ ʥʘʟʳʚʘʝʪʩʷ ʠʥʬʦʣʦʛʠʯʝ-

ʩʢʦʡ ʤʦʜʝʣʴʶ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʡ ï ʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʯʘʩʪʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʕʪʦ ʦʩʥʦʚʘ ʧʦʩʪʨʦʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʠ 

ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝʤ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʩʨʝʜʩʪʚʘ ʨʝʘʣʠʟʘ-

ʮʠʠ ʙʘʟʳ ʩ ʧʦʤʦʱʴʶ ʉʋɹɼ; 

ɺʥʫʪʨʝʥʥʠʡ ï ʩʣʫʞʠʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʥʘ ʤʘʰʠʥʥʳʭ ʥʦʩʠʪʝʣʷʭ. 
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ʈʠʩ. 3.1 ʋʨʦʚʥʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ ʦʪ ʭʨʘʥʠ-

ʤʦʡ ʚ ʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦʣʴʟʦʚʘ-

ʪʝʣʴʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʚʠʜʝ ʥʝʦʜʥʦʨʦʜʥʳʭ ʤʦʜʝʣʝʡ ʦʧʠʩʳʚʘʶʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʚʥʝʰʥʠʭ ʩʭʝʤ. ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʝʪ ʦʙʦʙʱʝʥʥʦʝ 

ʦʧʠʩʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʥʮʠʧʦʚ 

ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ 

ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʭʝʤʦʡ. 

ɺʚʝʜʝʥʠʝ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʨʝʭ ʫʨʦʚʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʪʨʠ ʫʨʦʚʥʷ ʦʪʦʙʨʘʞʝʥʠʷ: 

1) ʚʥʝʰʥʷʷ ʤʦʜʝʣʴ ï ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ; 

2) ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ï ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ; 

3) ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ ï ʬʠʟʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ. 

ʇʝʨʚʳʝ ʜʚʘ ʪʠʧʘ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʉʋɹɼ, ʧʦʩʣʝʜʥʠʡ ï ʩʨʝʜʩʪʚʘ-

ʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʘ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʚʥʝʰʥʷʷ ʤʦʜʝʣʴ ï ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʦʪ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʳ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʴʶ. ʀʟʤʝʥʝʥʠʝ ʵʪʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʥʝ ʪʨʝʙʫʝʪ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ, ʤʝʥʷʝʪʩʷ ʣʠʰʴ 

ʦʪʦʙʨʘʞʝʥʠʝ ʚʥʝʰʥʷʷ ʤʦʜʝʣʴ ï ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ. 
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ʆʪʦʙʨʘʞʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ï ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ ʦʙʝʩ-

ʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʣʦʛʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨ ʙʘʟʳ ʜʘʥ-

ʥʳʭ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʴ ï ʬʠʟʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʧʝʨʘʮʠʡ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

  

ʄʦʜʝʣʠ ʜʘʥʥʳʭ. ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

 

ʄʦʜʝʣʠ ʜʘʥʥʳʭ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 

¶ ʩʝʪʝʚʳʝ; 

¶ ʠʝʨʘʨʭʠʯʝʩʢʠʝ; 

¶ ʨʝʣʷʮʠʦʥʥʳʝ; 

¶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ; 

¶ ʧʦʩʪʨʝʣʷʮʠʦʥʥʳʝ; 

¶ ʤʥʦʛʦʤʝʨʥʳʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʨʝ-

ʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʈʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ï ʙʘʟʳ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʉʣʦʚʦ çʨʝʣʷʮʠʦʥʥʳʡè ʧʨʦʠʩʭʦ-

ʜʠʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çrelationè (ʦʪʥʦʰʝʥʠʝ). ɼʣʷ ʨʘʙʦʪʳ ʩ ʨʝʣʷʮʠʦʥ-

ʥʳʤʠ ɹɼ ʧʨʠʤʝʥʷʶʪ ʨʝʣʷʮʠʦʥʥʳʝ ʉʋɹɼ. ʊʝʦʨʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʦʢʪʦʨʦʤ ʂʦʜʜʦʤ ʠʟ ʢʦʤʧʘʥʠʠ IBM ʚ 1970 

ʛʦʜʫ. ɺ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʚʩʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʧʨʦʩʪʳʭ ʪʘʙʣʠʮ, ʨʘʟʙʠʪʳʭ ʥʘ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ, ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʢʦʪʦ-

ʨʳʭ ʨʘʩʧʦʣʦʞʝʥʳ ʜʘʥʥʳʝ. ɿʘʧʨʦʩʳ ʢ ʪʘʢʠʤ ʪʘʙʣʠʮʘʤ ʚʦʟʚʨʘʱʘʶʪ 

ʪʘʙʣʠʮʳ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʜʘʣʴʥʝʡʰʠʭ ʟʘ-

ʧʨʦʩʦʚ. ʂʘʞʜʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʥʝʩʢʦʣʴʢʦ ʪʘʙʣʠʮ, ʢʦʪʦ-

ʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʦʪʢʫʜʘ ʠ ʧʨʦʠʟʦʰʣʦ ʥʘʟʚʘ-

ʥʠʝ ʨʝʣʷʮʠʦʥʥʳʝ. 

ʈʝʣʷʮʠʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷ-

ʤʠ: 

¶ ʚ ʦʜʥʦʡ ʪʘʙʣʠʮʝ ʭʨʘʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢ-

ʪʘʭ, ʪ.ʝ. ʦʙʲʝʢʪʘʭ ʦʙʣʘʜʘʶʱʠʭ ʦʜʠʥʘʢʦʚʳʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ. ʆʙʲʝʢʪ 
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ï ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʪʦʨʦʤ ʩʣʝʜʫʝʪ 

ʭʨʘʥʠʪʴ. ʆʙʲʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʴʥʳʤ ʠʣʠ ʘʙʩʪʨʘʢʪʥʳʤ; 

¶ ʢʘʞʜʳʡ ʩʪʦʣʙʝʮ ʪʘʙʣʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʤʫ ʧʨʦʩʪʦʤʫ 

ʩʚʦʡʩʪʚʫ ʦʙʲʝʢʪʘ. ʅʘʙʦʨ ʟʥʘʯʝʥʠʡ ʦʜʥʦʛʦ ʩʪʦʣʙʮʘ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʧʨʘʚʠʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʦʧʫʩʪʠʤʦʩʪʴ ʟʥʘʯʝʥʠʡ ʵʪʦʛʦ ʩʪʦʣʙʮʘ, ʥʘʟʳ-

ʚʘʝʪʩʷ ʜʦʤʝʥʦʤ; 

¶ ʢʘʞʜʘʷ ʩʪʨʦʢʘ (ʢʦʨʪʝʞ) ʩʦʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʢʨʝʪʥʦʤ 

ʦʙʲʝʢʪʝ (ʵʢʟʝʤʧʣʷʨʝ ʦʙʲʝʢʪʘ); 

¶ ʚ ʟʘʧʦʣʥʝʥʥʦʡ ʪʘʙʣʠʮʝ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʦʜʠʥʘʢʦ-

ʚʳʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʪʨʦʢ; 

¶ ʪʘʙʣʠʮʳ ʠ ʠʤʝʥʘ ʩʪʦʣʙʮʦʚ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʪʘʙʣʠʮʳ 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤʠ; 

¶ ʚ ʢʘʞʜʦʡ ʪʘʙʣʠʮʝ ʩʣʝʜʫʝʪ ʥʘʟʥʘʯʠʪʴ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʣʶʯ. 

ʂʣʶʯ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʦʣʙʮʦʚ. ʂʣʶʯ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʟʥʘʯʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʚ ʪʘʙʣʠ-

ʮʝ (ʟʥʘʯʝʥʠʝ ʢʣʶʯʘ ʥʝ ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʪʘʙʣʠʮʝ); 

¶ ʚ ʪʘʙʣʠʮʘʭ ʤʦʛʫʪ ʥʘʟʥʘʯʘʪʴʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʠʥʜʝʢʩʳ. 

ʀʥʜʝʢʩʳ ʩʣʫʞʘʪ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʦʠʩʢʘ ʥʫʞʥʳʭ ʩʚʝʜʝʥʠʡ ʠ ʜʣʷ ʩʚʷʟʳ-

ʚʘʥʠʷ ʪʘʙʣʠʮ. ʀʥʜʝʢʩʳ ʧʦʟʚʦʣʷʶʪ ʉʋɹɼ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ɹɼ ʢʘʢ ʙʳ 

ʫʧʦʨʷʜʦʯʝʥʥʫʶ ʧʦ ʝʛʦ ʟʥʘʯʝʥʠʶ. ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ ʠʤʝʝʪʩʷ ɹɼ ʘʙʦ-

ʥʝʥʪʦʚ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ, ʠ ʠʥʬʦʨʤʘʮʠʷ ʚ ʥʝʡ ʫʧʦʨʷʜʦʯʝʥʘ ʧʦ ʢʣʶʯʫ - 

ʥʦʤʝʨʫ ʪʝʣʝʬʦʥʘ. ʇʦʠʩʢ ʧʦ ʬʘʤʠʣʠʠ ʪʨʝʙʫʝʪ ʧʦʣʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʪʘ-

ʢʦʡ ʙʘʟʳ; ʥʦ ʝʩʣʠ ʩʦʟʜʘʪʴ ʠʥʜʝʢʩ ʧʦ ʩʪʦʣʙʮʘʤ "ʌʘʤʠʣʠʷ", "ʀʤʷ", 

"ʆʪʯʝʩʪʚʦ", ʪʦ ʪʘʢʦʡ ʠʥʜʝʢʩ ʫʩʢʦʨʠʪ ʧʦʠʩʢ ʩʚʝʜʝʥʠʡ ʦʙ ʘʙʦʥʝʥʪʝ ʧʦ 

ʝʛʦ ʬʘʤʠʣʠʠ, ʠʤʝʥʠ ʠ ʦʪʯʝʩʪʚʫ. ʀʥʜʝʢʩʳ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʦ ʣʶʙʦʤʫ 

ʩʪʦʣʙʮʫ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʪʦʣʙʮʦʚ. ʊʘʙʣʠʮʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʠʥʜʝʢʩʦʚ. ɿʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ ʤʦʛʫʪ ʧʦʚʪʦʨʷʪʴʩʷ; 

¶ ʟʘʧʨʦʩʳ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʚʦʟʚʨʘʱʘʶʪ ʨʝʟʫʣʴʪʘʪ (ʚʳʙʦʨʢʫ 

ʜʘʥʥʳʭ) ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʢʦʪʦʨʳʝ ʪʦʞʝ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʦʙʲʝʢʪ ʟʘ-

ʧʨʦʩʦʚ. 

ʇʨʠʚʝʜʝʤ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ. 

ɺ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʜʚʫʤʝʨʥʳʭ ʪʘʙʣʠʮ, ʥʘʟʳʚʘʝʤʳʭ ʦʪʥʦʰʝʥʠʷʤʠ. ʄʦʜʝʣʴ ʧʦʣʫʯʠ-

ʣʘ ʥʘʟʚʘʥʠʝ ʦʪ ʘʥʛʣ. relation ï ʦʪʥʦʰʝʥʠʝ. 
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ɼʣʷ ʦʧʠʩʘʥʠʷ ʨʝʣʷʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʧʦʥʷʪʠʷ. 

ɸʪʨʠʙʫʪ ï ʵʣʝʤʝʥʪʘʨʥʘʷ ʝʜʠʥʠʮʘ ʜʘʥʥʳʭ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘ-

ʥʦʩʷʪʩʷ ʚ ʦʜʥʫ ʠʟ ʛʨʘʬ ʪʘʙʣʠʮʳ. ɸʪʨʠʙʫʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʜʥʦʟʥʘʯʥʦ 

ʚʳʙʠʨʘʪʴ ʦʪʜʝʣʴʥʳʝ ʢʦʨʪʝʞʠ, ʥʘʟʳʚʘʶʪʩʷ ʢʣʶʯʘʤʠ ʦʪʥʦʰʝʥʠʷ. ʆʥʠ 

ʩʦʜʝʨʞʘʪ ʫʥʠʢʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. 

ɼʦʤʝʥ ï ʤʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʘʪʨʠ-

ʙʫʪ. 

ʂʦʨʪʝʞ ï ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ, ʯʠʩʣʦ ʢʦ-

ʪʦʨʳʭ ʨʘʚʥʦ ʯʠʩʣʫ ʛʨʘʬ ʪʘʙʣʠʮʳ (ʧʦ ʩʫʪʠ, ʵʪʦ ʩʪʨʦʢʘ ʪʘʙʣʠʮʳ). ʂʦʨ-

ʪʝʞ ʩʦʜʝʨʞʠʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʘʪʨʠʙʫʪʦʚ ʦʪʥʦʰʝʥʠʷ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʫʶ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʪʥʦʰʝʥʠʝ ï ʜʚʫʤʝʨʥʘʷ ʪʘʙʣʠʮʘ (ʨʠʩ. 3.2), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʥʘʙʦʨ ʦʜʥʦʪʠʧʥʳʭ ʢʦʨʪʝʞʝʡ ʠ ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ: 

¶ ʘʪʨʠʙʫʪʘʤʠ ʦʪʥʦʰʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʘʨʥʳʝ 

ʜʘʥʥʳʝ, ʚʟʷʪʳʝ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʜʦʤʝʥʘ; 

¶ ʚ ʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʩʝ ʢʦʨʪʝʞʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ  

ʩʪʨʫʢʪʫʨʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟ-

ʥʳʝ ʢʦʨʪʝʞʠ; 

¶ ʚ ʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʢʦʨ-

ʪʝʞʝʡ; 
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ʈʠʩ. 3.2. ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ 

  

ʋʧʦʨʷʜʦʯʝʥʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʤʝʥ ʘʪʨʠʙʫʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʦʪ-

ʥʦʰʝʥʠʝ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʩʨʝʜʠ ʥʠʭ ʢʣʶʯʝʡ ʥʘʟʳʚʘʝʪʩʷ ʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʠʣʠ ʩʭʝʤʦʡ ʦʪʥʦʰʝʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʩʭʝʤ ʦʪʥʦʰʝ-

ʥʠʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘʟʳʚʘʝʪʩʷ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʠʣʠ ʩʭʝʤʦʡ ɹɼ. 

ɺ ʧʘʤʷʪʠ ʕɺʄ ʢʘʞʜʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʬʘʡʣʘ. 

ʊʘʢʦʡ ʬʘʡʣ ʩʦʩʪʦʠʪ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʟʘʧʠʩʝʡ, ʧʦ ʦʜʥʦʡ ʥʘ ʢʘʞ-

ʜʳʡ ʢʦʨʪʝʞ ʦʪʥʦʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʜʠʥʘʢʦʚʳʝ ʟʘʧʠʩʠ ʠʩʢʣʶʯʘʶʪʩʷ. 

ʕʪʦ ʩʣʝʜʫʝʪ ʠʟ ʪʨʝʙʦʚʘʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʩʫʪʩʪʚʠʷ ʚ ʦʜʥʦʤ ʦʪ-

ʥʦʰʝʥʠʠ ʜʚʫʭ ʦʜʠʥʘʢʦʚʳʭ ʢʦʨʪʝʞʝʡ. ɺʩʝ ʟʘʧʠʩʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦ-

ʪʠʧʥʳ, ʪ.ʝ. ʫ ʥʠʭ ʜʦʣʞʥʦ ʙʳʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʝʡ, ʧʦʣʷ 

ʨʘʟʥʳʭ ʟʘʧʠʩʝʡ ʜʦʣʞʥʳ ʩʣʝʜʦʚʘʪʴ ʚ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʜʦʣʞʥʘ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ 

ʞʝ ʪʠʧʘ.  ʅʝʪʨʫʜʥʦ ʧʨʦʚʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠ-

ʷʤʠ (ʪʘʙʣ. 12): 
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ʊʘʙʣʠʮʘ 12. ʉʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʪʝʦʨʠʠ  

ʙʘʟ ʜʘʥʥʳʭ 

 

ʆʙʲʝʢʪ ʊʘʙʣʠʮʘ ʆʪʥʦʰʝʥʠʝ ʌʘʡʣ 

ʕʢʟʝʤʧʣʷʨ ʩʪʨʦʢʘ ʢʦʨʪʝʞ ʟʘʧʠʩʴ 

ɸʪʨʠʙʫʪ ʩʪʦʣʙʝʮ ʘʪʨʠʙʫʪ ʧʦʣʝ 

  

ʆʙʲʝʢʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ 

ʜʨʫʛʫ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ, ʧʦʜʯʠʥʝʥʥʦ-

ʩʪʠ, ʚʠʜʦʚʳʭ ʠ ʪ.ʜ.). ʉʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʦʣʞʥʳ ʥʘʡʪʠ ʦʪʨʘ-

ʞʝʥʠʝ ʚ ɹɼ. ɺ ɹɼ ʥʝ ʫʢʘʟʳʚʘʶʪʩʷ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʵʪʠʭ ʦʪ-

ʥʦʰʝʥʠʡ, ʘ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʠ ʬʦʨʤʘʣʴʥʳʡ ʚʠʜ 

ʵʪʠʭ ʦʪʥʦʰʝʥʠʡ: 

¶ ʦʜʠʥ ʢ ʦʜʥʦʤʫ (1:1). ʆʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʦʙʲʝʢʪʘ ɸ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʦʙʲʝʢʪʘ ɹ ʠʣʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠ ʦʜʠʥ ʵʢ-

ʟʝʤʧʣʷʨ ʦʙʲʝʢʪʘ ɹ. ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʩʠʤʤʝʪʨʠʯʥʦ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʩʚʷʟʴ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ ʢʘʢ çʤʫʞè ʠ çʞʝʥʘè; 

¶ ʦʜʠʥ ʢʦ ʤʥʦʛʠʤ (1:ʄ ʠʣʠ 1: Ô). ʆʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʆʙʲʝʢ-

ʪʘ ɸ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ (0, 1, 2, é) ʵʢʟʝʤʧʣʷʨʦʚ ʦʙʲʝʢ-

ʪʘ ɹ, ʘ ʣʶʙʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʦʙʲʝʢʪʘ ɹ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ 

ʦʙʲʝʢʪʘ ɸ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʢʪʦʚ çʫʯʝʙʥʘʷ 

ʛʨʫʧʧʘè ʠ çʩʪʫʜʝʥʪè; 

¶ ʤʥʦʛʠʝ ʢ ʦʜʥʦʤʫ. ʇʦ ʩʫʪʠ, ʵʪʦʪ ʪʠʧ ʩʚʷʟʠ ʵʢʚʠʚʘʣʝʥʪʝʥ 

ʧʨʝʜʳʜʫʱʝʤʫ. 

ʌʦʨʤʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʪ ʩʚʷʟʠ ʪʠʧʘ ʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤ, ʥʘʧʨʠʤʝʨ 

ʤʝʞʜʫ ʪʘʢʠʤʠ ʦʙʲʝʢʪʘʤʠ çʫʯʝʙʥʳʝ ʛʨʫʧʧʳè ʠ çʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠ-

ʥʳè. ɺ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ ʵʪʦʪ ʚʠʜ ʩʚʷʟʠ ʦʙʳʯʥʦ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ɽʩʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʦʙʨʘʟʠʪʴ ʪʘʢʦʝ ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʪʦ ʩʣʝʜʫʝʪ ʝʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʷʟʝʡ ʪʠʧʘ ʦʜʠʥ ʢʦ ʤʥʦʛʠʤ. ɼʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʪʨʠ ʪʘʙʣʠʮʳ: ʧʦ ʦʜʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʠ ʪʨʝʪʴʷ - ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ (ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʪʘʙʣʠʮʘ). ɺ ʵʪʦʡ ʪʨʝʪʴ-

ʝʡ ʪʘʙʣʠʮʝ ʜʣʷ ʢʣʶʯʘ ʧʝʨʚʦʡ ʪʘʙʣʠʮʳ ʫʢʘʟʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʢʣʶʯʘ 

ʚʪʦʨʦʡ ʪʘʙʣʠʮʳ. 
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ʉʚʷʟʳʚʘʥʠʝ ʪʘʙʣʠʮ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʣʶʯʝʡ ʠ ʠʥʜʝʢ-

ʩʦʚ: 

¶ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʢʣʶʯ; 

¶ ʚ ʧʦʜʯʠʥʝʥʥʫʶ ʪʘʙʣʠʮʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʷʟʠ ʚʢʣʶʯʘʶʪ 

ʪʝ ʞʝ ʧʦʣʷ, ʯʪʦ ʠ ʢʣʶʯʠ ʚ ʠʩʭʦʜʥʦʡ ʪʘʙʣʠʮʝ, ʥʦ ʪʦʣʴʢʦ ʦʙʲʷʚʣʷʶʪ ʠʭ 

ʢʘʢ ʠʥʜʝʢʩʳ (ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʣʝʡ ʚ ʧʦʜʯʠʥʝʥʥʦʡ ʪʘʙʣʠʮʝ ʤʦʛʫʪ ʧʦ-

ʚʪʦʨʷʪʴʩʷ). 

ɻʣʘʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʨʝʣʷʮʠʦʥʥʳʭ ɹɼ ʷʚʣʷʶʪʩʷ: 

¶ ʧʨʦʩʪʦʪʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (ʪʘʙʣʠʯʥʘʷ ʬʦʨʤʘ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ); 

¶ ʧʨʦʩʪʦʪʘ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʙʘʟʫ ʜʘʥʥʳʭ; 

¶ ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʜʫʨ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʚ 

ʨʘʟʥʳʭ ʪʘʙʣʠʮʘʭ; 

¶ ʧʨʦʩʪʦʪʘ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʚʫʤʝʨʥʳʭ ʪʘʙʣʠʮ ʜʨ. 

 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋɹɼ) ï ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ (ʯʘʱʝ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʉʋɹɼ ʥʝʦʙʭʦʜʠʤʘ ʚ ʪʦʡ ʞʝ ʩʪʝʧʝʥʠ, ʢʘʢ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʥʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʷʟʳʢʝ ʥʝʦʙʭʦʜʠʤ ʪʨʘʥʩ-

ʣʷʪʦʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʋɹɼ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ: 

¶ ʥʘ ʩʪʘʜʠʠ ʩʦʟʜʘʥʠʷ ɸʀʉ ï ʬʦʨʤʠʨʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ɹɼ, 

ʥʘʩʪʨʘʠʚʘʪʴ ʪʠʧʦʚʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ; 

¶ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ 

ʜʘʥʥʳʭ ʦʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ/ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʙʘʟʳ (ʮʝʣʦʩʪʥʦʩʪʴ ï ʪɻʦ ʩʦʩʪʦʷʥʠʝ ɹɼ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʩʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʧʨʘʚʠʣʴʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷ-

ʥʠʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʠ ʧʦʜʯʠʥʷʶʪʩʷ ʧʨʘʚʠʣʘʤ ʚʟʘʠʤʥʦʡ ʥʝʧʨʦʪʠʚʦʨʝ-

ʯʠʚʦʩʪʠ). ʉʋɹɼ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘ-
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ʤʠ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʠ ʙʘʟʦʡ ʜʘʥʥʳʭ. ʃʶʙʦʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʉʋɹɼ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʉʋɹɼ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

¶ ʤʠʥʠʤʠʟʘʮʠʶ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ ï ʚ ʧʨʝʜʝʣʴʥʦʤ ʩʣʫ-

ʯʘʝ ʣʶʙʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʚ ʦʜʥʦʤ ʵʢʟʝʤʧʣʷʨʝ; 

¶ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʤʥʦʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ-

ʤʠ; 

¶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʜʘʥʥʳʭ ʦʪ ʧʨʦʛʨʘʤʤ; 

¶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ, ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʜʨ.; 

¶ ʧʨʦʩʪʦʪʫ ʨʘʙʦʪʳ ʩ ʙʘʟʦʡ ʠ ʪ.ʜ. 

ʆʙʳʯʥʦ ʥʘ ʉʋɹɼ ʚʦʟʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʬʫʥʢʮʠʡ: 

¶ ʦʧʠʩʘʥʠʝ ʜʘʥʥʳʭ; 

¶ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʤʠ; 

¶ ʟʘʚʝʜʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ; 

¶ ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʦʚ; 

¶ ʚʳʜʘʯʘ ʦʪʯʝʪʦʚ; 

¶ ʩʝʨʚʠʩ (ʧʦʜʜʝʨʞʘʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ, ʩʧʨʘʚʦʯʥʳʝ ʬʫʥʢʮʠʠ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʘʟʳ). 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʉʋɹɼ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶ-

ʪʝʨʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʣʷʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʜʘʥʥʳʭ. ʅʘʙʦʨ ʩʠʩʪʝʤ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʠʝʨʘʨʭʠʯʝʩʢʫʶ, ʩʝʪʝʚʫʶ ʠ ʜʨʫʛʠʝ ʤʦʜʝʣʠ, ʜʦʚʦʣʴ-

ʥʦ ʦʛʨʘʥʠʯʝʥ. 

ʂ ʩʨʝʜʩʪʚʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʝʜʝʥʠʷ ʙʘʟ 

ʜʘʥʥʳʭ, ʦʪʥʦʩʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʉʋɹɼ, ʥʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʨʝʜʩʪʚʘ ʠʭ 

ʦʢʨʫʞʝʥʠʷ: 

¶ ʢʦʤʧʠʣʷʪʦʨʳ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉʋɹɼ; 

¶ ʦʪʣʘʜʯʠʢʠ; 

¶ ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʥʶ ʠ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʚʚʦʜʘ-ʚʳʚʦʜʘ 

ʜʘʥʥʳʭ; 

¶ ʩʨʝʜʩʪʚʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ; 

¶ ʠʥʪʝʨʬʝʡʩʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠ-

ʮʠʦʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʪ.ʜ. 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʉʋɹɼ: 

ʇʦ ʪʠʧʫ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ: ʉʋɹɼ, ʧʦʜʜʝʨʞʠ-

ʚʘʶʱʠʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ, ʩʝʪʝʚʳʝ, ʨʝʣʷʮʠʦʥʥʳʝ ʠ ʜʨʫʛʠʝ ʤʦʜʝʣʠ. 

ʇʦ ʢʣʘʩʩʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤ: ʉʋɹɼ, ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʘʙʦʪʫ ʚ ʩʨʝʜʝ ʙʦʣʴʰʠʭ ʤʘʰʠʥ (mainframe) ʠ ʉʋɹɼ ʠ 

ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʨʘʟʣʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (IBM PC, Apple 

Macintosh, Sun ʠ ʪ.ʜ.). 

ʇʦ ʪʠʧʫ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ: ʉʋɹɼ ʜʣʷ ʘʚʪʦʥʦʤʥʦ ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʦʚ (DBase, FoxBase, ʈʝʙʫʩ), ʘ ʪʘʢʞʝ ʉʋɹɼ ʜʣʷ ʨʘ-

ʙʦʪʳ ʚ ʛʣʦʙʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (ʉʋʈɹɼ) (MSt Access, 

Paradox, MSt SQL Server, Oracle, Informix). 

ʇʦ ʩʪʝʧʝʥʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ: ʩʪʘʥʜʘʨʪʥʳʝ, ʧʨʦʤʳʰ-

ʣʝʥʥʦ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʪʠʧʦʚʳʝ ʉʋɹɼ, ʠ ʩʠʩʪʝʤʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʣʝʞʘʪ ʫʥʠʢʘʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ. 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʩʦʟʜʘʚʘʝʤʳʭ ʧʨʠʣʦʞʝʥʠʡ: ʉʋɹɼ, ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʙʘʟ ʜʘʥʥʳʭ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʠ ʦʙʲʝʤʘ ʜʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ (MSt Access) ʠ ʉʋɹɼ, ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʚʳ-

ʩʦʢʦʡ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ (MS SQL Server, ʢʦʪʦʨʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʙʘʟ ʜʘʥʥʳʭ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦ-

ʨʳʭ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʩʷʪʢʦʚ ʠ 

ʩʦʪʝʥ ʧʦʣʴʟʦʚʘʪʝʣʝʡ). 

ɺ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʘʟ ʜʘʥʥʳʭ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

¶ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ; 

¶ ʠʥʬʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; 

¶ ʣʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ; 

¶ ʬʠʟʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ. 

ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʨʘ-

ʙʦʪʯʠʢ ʙʘʟʳ ʜʘʥʥʳʭ ʘʥʘʣʠʟʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʟʘʜʘʯʠ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʦʩʥʦʚʥʳ-

ʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ï ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ï ʩ ʧʦʤʦʱʴʶ ʙʘʟʳ ʜʘʥ-

ʥʳʭ. ɺ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʩ ʢʘʢʠʤʠ 

ʟʘʧʨʦʩʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʫʜʫʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʙʘʟʝ ʠ ʢʘʢʠʝ ʚʳʭʦʜʥʳʝ 
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ʜʦʢʫʤʝʥʪʳ (ʦʪʯʝʪʳ) ʦʥʠ ʙʫʜʫʪ ʧʦʣʫʯʘʪʴ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʟʘʧʨʦʩʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʝʨʝʯʝʥʴ ʚʳʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʣʦʚʠʷ ʧʦʠʩʢʘ, ʯʘ-

ʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ, ʢʪʦ ʠʟ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʝʛʦ ʙʫʜʝʪ ʚʳʧʦʣ-

ʥʷʪʴ. ɼʣʷ ʦʪʯʝʪʦʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʘ ʜʦʢʫʤʝʥʪʘ, ʚʳ-

ʚʦʜʠʤʦʛʦ ʥʘ ʧʝʯʘʪʴ. ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʝʰʝʥʠʷ ʦʬʦʨʤʣʷʶʪ-

ʩʷ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʚʠʜʝ (ʦʙʳʯʥʦ ʪʘʙʣʠʯʥʦʤ). 

ʀʥʬʦʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʵʪʦʛʦ ʵʪʘʧʘ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ, ʘ ʪʘʢʞʝ ʟʥʘʥʠʷ ʦ ʩʧʝʮʠʬʠʢʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʀʥʬʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʦʪʦʙʨʘʞʘʪʴ ʦʙʲʝʢʪʳ (ʩʫʱʥʦʩʪʠ) 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʭ ʫʯʠʪʳʚʘʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʘʪʨʠʙʫʪʳ, ʘ 

ʪʘʢʞʝ ʚʟʘʠʤʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠ ʘʪʨʠʙʫʪʘʤʠ. ʀʥʬʦʣʦʛʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤ-

ʤr . 

ʂʨʦʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʩʝʭ ʘʪʨʠʙʫʪʦʚ, ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ. 

ʆʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʢʘʟʘʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʘʪʨʠʙʫʪʘ (ʢ ʦʙʲʝʢʪʫ ʠʣʠ 

ʢ ʩʚʷʟʠ), ʪʠʧʘ ʜʘʥʥʳʭ, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʷʪʩʷ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ, ʠʭ 

ʜʣʠʥʳ, ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʦʛʨʘʥʠʯʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ, ʚʳ-

ʚʦʜʠʤʦʩʪʠ ʠʟ ʟʥʘʯʝʥʠʡ ʜʨʫʛʠʭ ʘʪʨʠʙʫʪʦʚ ʠ ʨʷʜ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʬʦʨʤʣʷʶʪʩʷ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. 

ʃʦʛʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʨʝ-

ʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʵʪʘʧʝ ʠʥʬʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʩ-

ʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ, 

ʥʘʟʳʚʘʝʤʘʷ ʨʝʣʷʮʠʦʥʥʦʡ ʩʭʝʤʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʝʣʷʮʠʦʥʥʳʭ ʩʭʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʩʣʦʞʥʳʭ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʵʪʘʧʦʚ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʦʪʥʦʰʝʥʠʡ, 

ʪ.ʝ. ʧʨʠʚʝʜʝʥʠʝ ʩʭʝʤ ʦʪʥʦʰʝʥʠʡ ʢ ʪʨʝʙʫʝʤʦʡ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ. ɼʣʷ 

ʥʦʨʤʘʣʠʟʘʮʠʠ ʙʘʟ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ. 

ʂʨʦʤʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʣʷʮʠʦʥʥʦʡ ʩʭʝʤʳ, ʥʘ ʵʪʘʧʝ ʣʦʛʠʯʝʩʢʦ-

ʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʙʫʜʫʱʝʡ ʙʘʟʳ 
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ʜʘʥʥʳʭ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʘʢ ʝʝ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʙʲʝʤ ʠ ʦʧʝʨʘ-

ʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ. 

ʌʠʟʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚ ʩʨʝʜʝ ʚʳʙʨʘʥʥʦʡ ʉʋɹɼ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʬʘʡʣʦʚ-ʪʘʙʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦʝ ʟʘʚʝʜʝʥʠʝ, ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʬʘʡʣʳ-ʟʘʧʨʦʩʳ ʠ ʬʘʡʣʳ-ʦʪʯʝʪʳ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʰʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʵʪʦʤ ʵʪʘʧʝ, 

ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʧʨʦʪʦʪʠʧ (ʤʘʢʝʪ) ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʢʘʟʳ-

ʚʘʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʴ (ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ) ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʭ ʧʨʝʜʲʷʚ-

ʣʷʝʤʳʭ ʢ ʥʝʡ ʪʨʝʙʦʚʘʥʠʡ. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʤʘʢʝʪ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠ-

ʷʤ, ʙʘʟʘ ʜʘʥʥʳʭ ʟʘʧʦʣʥʷʝʪʩʷ ʜʦ ʧʦʣʥʦʛʦ ʦʙʲʝʤʘ ʠ ʧʝʨʝʜʘʝʪʩʷ ʚ ʦʧʳʪ-

ʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦʟʚʨʘʪ ʥʘ 

ʦʜʠʥ ʠʟ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʦʚ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʥʝʤ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

  

3.2. ʉʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

 

ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʷʚʣʷʣʠʩʴ: 

¶ ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʦʱʥʦʩʪʷʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ; 

¶ ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʤʦʱʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ; 

¶ ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ. 

ʈʝʰʝʥʠʝʤ ʚʳʰʝʦʧʠʩʘʥʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠ-

ʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥ ʧʨʠʥ-

ʮʠʧ ʨʘʟʙʠʝʥʠʷ ʦʜʥʦʡ ʟʘʜʘʯʠ ʥʘ ʤʥʦʞʝʩʪʚʦ ʧʦʜʟʘʜʘʯ, ʩ ʨʝʰʝʥʠʝʤ ʢʦ-

ʪʦʨʳʭ ʣʝʛʢʦ ʩʧʨʘʚʠʪʩʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. ɼʘʥʥʳʝ, ʧʦʜ-

ʣʝʞʘʱʠʝ ʦʙʨʘʙʦʪʢʝ, ʨʘʩʩʳʣʘʶʪʩʷ ʧʦ ʩʝʪʠ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʟʘʪʝʤ 

ʦʪʩʳʣʘʶʪʩʷ ʥʘ ʛʣʘʚʥʳʡ ʩʝʨʚʝʨ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ñʩʙʦʨʢʘò ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʨʘʙʦʪʢʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ: 
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¶ ʣʝʛʢʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʩʝʪʠ; 

¶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʩʦʠʟʤʝʨʠʤʘʷ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ; 

¶ ʥʝʙʦʣʴʰʘʷ ʩʫʤʤʘ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

ʉʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʨʠʤʝʥʷʶʪʩʷ: 

¶ ʚ ʠʥʪʝʨʥʝʪ-ʧʨʦʝʢʪʘʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʱʥʦʩʪʝʡ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʩʘʤʳʭ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ; 

¶ ʥʘ ʫʨʦʚʥʝ ʣʦʢʘʣʴʥʳʭ ʩʝʪʝʡ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʩʝʪʝʚʦʤ ʨʝʥʜʝ-

ʨʠʥʛʝ. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʦʪʨʝʥʜʝʨʠʪʴ ʤʥʦʛʦ ʙʦʣʴʰʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦ 

ʜʘʥʥʳʝ ʨʘʩʩʳʣʘʶʪʩʷ ʧʦ ʩʝʪʠ ʠ ʨʝʥʜʝʨʠʥʛʦʤ ʟʘʥʠʤʘʶʪʩʷ ʩʝʪʝʚʳʝ 

ʢʦʤʧʴʶʪʝʨʳ, ʘ ʬʠʥʘʣʴʥʘʷ ʢʘʨʪʠʥʢʘ ʩʦʙʠʨʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ. 

 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

 

ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʨʦʜʠʣʘʩʴ ʚ 

1970 ʛʦʜʫ. ʇʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʩʝʪʝʚʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʚʳʣʠʣʠʩʴ 

ʚ ʩʦʟʜʘʥʠʝ ʧʝʨʚʦʛʦ ʚʠʨʫʩʘ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦʩʷ ʧʦ ʩʝʪʠ ʧʦʜ ʠʤʝʥʝʤ 

Creeper (ñɺʴʶʥʦʢò), ʠ ʧʦʩʣʝʜʦʚʘʚʰʠʤ ʟʘ ʥʠʤ ʝʛʦ ʫʙʠʡʮʳ Reaper 

(ñɾʥʝʮò ʠʣʠ ñʇʦʪʨʦʰʠʪʝʣʴò). ʈʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʧʦ ʧʨʘʨʦʜʠʪʝʣʶ ʩʦ-

ʚʨʝʤʝʥʥʦʛʦ ʀʥʪʝʨʥʝʪʘ ï ʩʝʪʠ ARPAnet, ʦʙʝ ʧʨʦʛʨʘʤʤʢʠ ʵʬʬʝʢʪʠʚʥʦ 

ʟʘʛʨʫʞʘʣʠ ʧʘʤʷʪʴ ʩʝʪʝʚʳʭ ʤʘʰʠʥ ʠ ʦʪʥʠʤʘʣʠ ʜʨʘʛʦʮʝʥʥʦʝ ʧʨʦʮʝʩ-

ʩʦʨʥʦʝ ʚʨʝʤʷ. 

ɺ 1973 ʛʦʜʫ ʜʝʪʠʱʝ ʢʦʤʧʘʥʠʠ PARC (Xerox Palo Alto Research 

Center), ʷʚʣʷʚʰʝʝʩʷ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʧʝʨʚʳʤ ñʯʝʨʚʝʤò, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠ ʦʙʩʪʦʷʪʝʣʴʥʦ ʟʘʛʨʫʟʠʣʦ 100 ʢʦʤʧʴʶʪʝʨʦʚ ʚ Ethernet-ʩʝʪʠ ʢʦʤʧʘʥʠʠ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʩʝ ʩʚʦʙʦʜʥʦʝ (!) ʧʨʦʮʝʩʩʦʨʥʦʝ ʚʨʝʤʷ ʙʳʣʦ ʦʪʜʘ-

ʥʦ ʧʦʜ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʨʚʷ: ʩʦʟʜʘʥʠʝ ʠ ʨʘʩʩʳʣʢʫ ʩʝʙʝ ʧʦʜʦʙʥʳʭ. ʊʘ-

ʢʘʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʥʝʧʦʣʝʟʥʘʷ ʚʝʱʴ, ʢʘʢ ʚʠʨʫʩ, ʜʘʣʘ ʠʜʝʶ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʩʠʩʪʝʤ ʩʝʪʝʚʦʛʦ ʨʝʥʜʝʨʠʥʛʘ ʥʘ ʙʘʟʝ ʢʦʤʧʴʶʪʝʨʦʚ Apple. 

ʅʦʚʳʡ ʧʨʦʨʳʚ ʚ ʦʙʣʘʩʪʠ ʩʠʩʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ 

ʧʨʠʰʝʣʩʷ ʥʘ ʧʝʨʠʦʜ ʵʢʩʧʘʥʩʠʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʥʘʯʘʣʝ 90-ʭ. ɺ ʧʝʨʚʦʤ 

ʧʨʦʝʢʪʝ, ʧʦʣʫʯʠʚʰʝʤ ʰʠʨʦʢʫʶ ʦʛʣʘʩʢʫ, ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʥʝ-

ʩʢʦʣʴʢʦ ʪʳʩʷʯ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦ ʚʩʝʡ ʛʣʦʙʘʣʴʥʦʡ ʉʝʪʠ. ʎʝʣʴʶ ʧʨʦʝʢʪʘ 



 

182 

ʙʳʣ ʚʟʣʦʤ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʧʝʨʝʙʦʨʘ. ʅʦ 

ʚʪʦʨʳʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʧʨʦʝʢʪʦʤ ʩʪʘʣ SETI@home. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʤʝʪʘ-ʢʦʤʧʴʶʪʠʥʛʘ. ʊʝʨʤʠʥ ʚʦʟʥʠʢ 

ʚʤʝʩʪʝ ʩ ʨʘʟʚʠʪʠʝʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ ʠ ʦʪʥʦʩʠʣʩʷ ʢ ʦʙʲʝʜʠʥʝʥʠʶ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʥʦʨʦʜ-

ʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʦʜʥʦʡ ʟʘʜʘʯʠ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʤʝʪʘ-ʢʦʤʧʴʶʪʝʨʘ ʚ 

ʪʦ ʚʨʝʤʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʯʘʩʪʝʡ ʨʘʙʦʪʳ 

ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ ʨʘʟʣʠʯʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʨʘʟʣʠʯʥʦʡ 

ʤʦʱʥʦʩʪʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʡ ʤʝʪʘ-

ʢʦʤʧʴʶʪʠʥʛʘ ʙʳʣʠ ʨʘʟʚʠʪʳ ʚ ʩʪʦʨʦʥʫ ʦʜʥʦʨʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʚʳʯʠʩ-

ʣʠʪʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ (ʚʧʣʦʪʴ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ) 

ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʣʦʢʘʣʴʥʦʡ ʠʣʠ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ʂʦʤʧʦʥʝʥʪʘʤʠ ʤʝʪʘ-

ʢʦʤʧʴʶʪʝʨʘ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʧʨʦʩʪʝʡʰʠʝ ʇʂ, ʪʘʢ ʠ ʤʦʱʥʳʝ ʤʘʩʩʠʚʥʦ-

ʧʘʨʘʣʣʝʣʴʥʳʝ ʩʠʩʪʝʤʳ. ʏʪʦ ʚʘʞʥʦ, ʤʝʪʘ-ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ 

ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ - ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ-

ʩʷ ʚ ʝʛʦ ʢʦʥʬʠʛʫʨʘʮʠʶ ʠʣʠ ʦʪʢʣʶʯʘʪʴʩʷ ʦʪ ʥʝʝ; ʧʨʠ ʵʪʦʤ ʪʝʭʥʦʣʦʛʠʠ 

ʤʝʪʘ-ʢʦʤʧʴʶʪʠʥʛʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʧʨʝʨʳʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʥʘ ʤʝʪʘ-ʢʦʤʧʴʶʪʝʨʘʭ ʧʦʜʭʦ-

ʜʷʪ ʟʘʜʘʯʠ ʧʝʨʝʙʦʨʥʦʛʦ ʠ ʧʦʠʩʢʦʚʦʛʦ ʪʠʧʘ, ʛʜʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʟʣʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʨʘ-

ʙʦʪʳ ʧʨʦʠʟʚʦʜʷʪ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ. ʆʩʥʦʚʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ: ʩʧʝʮʠʘʣʴʥʳʡ ʘʛʝʥʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʫʟʣʝ (ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦʚʘʪʝʣʷ), ʦʧʨʝʜʝʣʷʝʪ ʬʘʢʪ 

ʧʨʦʩʪʦʷ ʵʪʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʫʧʨʘʚʣʷʶʱʠʤ ʫʟʣʦʤ ʤʝʪʘ-

ʢʦʤʧʴʶʪʝʨʘ ʠ ʧʦʣʫʯʘʝʪ ʦʪ ʥʝʛʦ ʦʯʝʨʝʜʥʫʶ ʧʦʨʮʠʶ ʨʘʙʦʪʳ (ʦʙʣʘʩʪʴ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʝʨʝʙʦʨʘ). ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʯʝʪʘ ʧʦ ʜʘʥʥʦʡ ʧʦʨʮʠʠ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʡ ʫʟʝʣ ʧʝʨʝʜʘʝʪ ʦʙʨʘʪʥʦ ʦʪʯʝʪ ʦ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʜʝʣʘʥ-

ʥʦʤ ʧʝʨʝʙʦʨʝ ʠʣʠ ʩʠʛʥʘʣ ʦ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʠ ʧʦʠʩʢʘ. 

ʆʩʥʦʚʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘ-

ʢʦʤʧʴʶʪʠʥʛʘ: 

1) "Distributed.net". http://www.distributed.net/. 

http://www.distributed.net/
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ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʩʚʦʠ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʨʝʰʝʥʠʷ ʢʨʫʧʥʳʭ ʧʝʨʝʙʦʨ-

ʥʳʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʳʝ ʧʨʦʝʢʪʳ ʩʚʷʟʘʥʳ ʩ ʟʘʜʘʯʘʤʠ ʚʟʣʦʤʘ ʰʠʬʨʦʚ 

(RSA Challenges). ɺ ʯʘʩʪʥʦʩʪʠ, 19 ʷʥʚʘʨʷ 1999 ʛʦʜʘ ʙʳʣʘ ʨʝʰʝʥʘ 

ʧʨʝʜʣʦʞʝʥʥʘʷ RSA Data Security ʟʘʜʘʯʘ ʨʘʩʰʠʬʨʦʚʢʠ ʬʨʘʟʳ, ʟʘʢʦʜʠ-

ʨʦʚʘʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʰʠʬʨʘ DES-III. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

distributed.net ʠʜʝʪ ʨʘʙʦʪʘ ʧʦ ʨʘʩʰʠʬʨʦʚʢʝ ʬʨʘʟʳ, ʟʘʢʦʜʠʨʦʚʘʥʥʦʡ ʩ 

64-ʙʠʪʥʳʤ ʢʣʶʯʦʤ (RC5-64). ʉ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʧʨʦʝʢʪʘ ʚ ʥʝʤ ʟʘʨʝʛʠ-

ʩʪʨʠʨʦʚʘʣʠʩʴ 191 ʪʳʩ. ʯʝʣʦʚʝʢ. ɼʦʩʪʠʛʥʫʪʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʙʦʨʘ, ʨʘʚʥʘʷ 

75 ʤʣʨʜ. ʢʣʶʯʝʡ ʚ ʩʝʢʫʥʜʫ (ʚʩʝʛʦ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʠʪʴ 264 ʢʣʶʯʝʡ). 

ɿʘ ʨʝʰʝʥʠʝ ʵʪʦʡ ʟʘʜʘʯʠ RSA ʧʨʝʜʣʘʛʘʝʪ ʧʨʠʟ ʚ $10 ʪʳʩ. 

2) GIMPS ï Great Internet Mersenne Prime Search.           

http://www.mersenne.org/ . 

ʇʦʠʩʢ ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʄʝʨʩʝʥʥʘ (ʪ.ʝ. ʧʨʦʩʪʳʭ ʯʠʩʝʣ ʚʠʜʘ 2P-1). 

ʉ ʥʘʯʘʣʘ ʧʨʦʝʢʪʘ ʙʳʣʦ ʥʘʡʜʝʥʦ 4 ʪʘʢʠʭ ʧʨʦʩʪʳʭ ʯʠʩʣʘ. ʆʨʛʘʥʠʟʘʮʠʷ 

Electronic Frontier Foundation ʧʨʝʜʣʘʛʘʝʪ ʧʨʠʟ ʚ $100 ʪʳʩ. ʟʘ ʥʘʭʦʞʜʝ-

ʥʠʝ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ ʄʝʨʩʝʥʥʘ ʩ ʯʠʩʣʦʤ ʮʠʬʨ 10 ʤʠʣʣʠʦʥʦʚ. 

3) ʇʨʦʝʢʪ SETI@home (Search for Extraterrestrial Intelligence) ï 

ʧʦʠʩʢ ʚʥʝʟʝʤʥʳʭ ʮʠʚʠʣʠʟʘʮʠʡ ʩ ʧʦʤʦʱʴʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʨʘʜʠʦʪʝʣʝʩʢʦʧʘ. ʇʨʠʩʦʝʜʠʥʠʪʴʩʷ ʤʦʞʝʪ ʣʶ-

ʙʦʡ ʞʝʣʘʶʱʠʡ. ɼʦʩʪʫʧʥʳ ʢʣʠʝʥʪʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ Windows, Mac, 

UNIX, OS/2 (ʢʣʠʝʥʪ Windows ʩʨʘʙʘʪʳʚʘʝʪ ʚ ʢʘʯʝʩʪʚʝ screen-saver'ʘ). 

ɼʣʷ ʫʯʘʩʪʠʷ ʚ ʧʨʦʝʢʪʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʦʢʦʣʦ 920 ʪʳʩ. ʯʝʣʦʚʝʢ. 

4) Globus. http://www.globus.org. 

ʈʘʟʨʘʙʦʪʢʘ ʇʆ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʚ 

ʀʥʪʝʨʥʝʪ. ʇʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʚ Argonne National Lab. ʎʝʣʴ The 

Globus Project ï ʧʦʩʪʨʦʝʥʠʝ ʪ.ʥ. "computational grids", ʚʢʣʶʯʘʶʱʠʭ ʚ 

ʩʝʙʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ. ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦ 

ʧʦʩʪʨʦʝʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʤʝʪʘ-ʢʦʤʧʴʶʪʝʨʦʚ. 

5) Condor. http://www.cs.wisc.edu/condor/ . 

ʉʠʩʪʝʤʘ Condor ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʰʪ. ɺʠʩʢʦʥʩʠʥ 

(Madison). Condor ʨʘʩʧʨʝʜʝʣʷʝʪ ʥʝʟʘʚʠʩʠʤʳʝ ʧʦʜʟʘʜʘʯʠ ʧʦ ʩʫʱʝ-

http://www.rsa.com/
http://www.mersenne.org/
http://www.eff.org/
http://www.globus.org/
http://www.cs.wisc.edu/condor/
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ʩʪʚʫʶʱʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, ʟʘʩʪʘʚʣʷʷ ʢʦʤʧʴʶʪʝ-

ʨʳ ʨʘʙʦʪʘʪʴ ʚ ʩʚʦʙʦʜʥʦʝ ʚʨʝʤʷ (ʪʦ ʝʩʪʴ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʦʥʠ ʧʨʦʩʪʘ-

ʠʚʘʣʠ ʙʳ ʙʝʟ ʩʚʦʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ). ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝ-

ʤʳ Condor ʜʦʩʪʫʧʥʦ ʙʝʩʧʣʘʪʥʦ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ 

ʧʣʘʪʬʦʨʤʳ SGI, Solaris, Linux, HP-UX, ʠ Digital Unix, ʦʜʥʘʢʦ ʧʣʘʥʠ-

ʨʫʝʪʩʷ ʪʘʢʞʝ ʧʦʜʜʝʨʞʢʘ Windows NT. 

 

3.3. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʉʋɹɼ 

 

ʇʦʜ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ(ʈɹɼ) ʦʙʳʯʥʦ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʙʘʟʫ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʫʶ ʬʨʘʛʤʝʥʪʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟ ʜʘʥʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʟʣʘʭ ʩʝʪʠ ʢʦʤʧʴʶʪʝʨʦʚ, ʠ, ʚʦʟ-

ʤʦʞʥʦ ʫʧʨʘʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʉʋɹɼ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʚʳʛʣʷʜʠʪ ʢʘʢ ʦʙʳʯʥʘʷ ʣʦʢʘʣʴʥʘʷ ɹɼ, ʝʝ çʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʩʪʴè ʥʝ ʟʘʤʝʪʥʘ ʠʟʚʥʝ, ʦʥʘ ʦʪʨʘʞʘʝʪ ʣʠʰʴ ʩʧʦʩʦʙ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ɹɼ.  

ʂʨʠʩʪʦʬʝʨ ɼʝʡʪ, ʩʧʝʮʠʘʣʠʩʪ ʚ ʦʙʣʘʩʪʠ ʨʝʣʷʮʠʦʥʥʳʭ ʙʘʟ ʜʘʥ-

ʥʳʭ, ʚʳʷʚʠʣ ʜʚʝʥʘʜʮʘʪʴ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ɹɼ:  

Å ʃʦʢʘʣʴʥʘʷ ʘʚʪʦʥʦʤʠʷ (local autonomy);  

Å ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʫʟʣʦʚ (no reliance on central site);  

Å ʅʝʧʨʝʨʳʚʥʳʝ ʦʧʝʨʘʮʠʠ (continuous operation);  

Å ʇʨʦʟʨʘʯʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ (location independence);  

Å ʇʨʦʟʨʘʯʥʘʷ ʬʨʘʛʤʝʥʪʘʮʠʷ (fragmentation independence);  

Å ʇʨʦʟʨʘʯʥʦʝ ʪʠʨʘʞʠʨʦʚʘʥʠʝ (replication independence);  

Å ʆʙʨʘʙʦʪʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʟʘʧʨʦʩʦʚ (distributed query  

processing);  

Å ʆʙʨʘʙʦʪʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ (distributed transaction  

processing);  

Å ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ (hardware independence);  

Å ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (operationg system  

independence);  

Å ʇʨʦʟʨʘʯʥʦʩʪʴ ʩʝʪʠ (network independence);  

Å ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʘʟ ʜʘʥʥʳʭ (database independence).  
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ʃʦʢʘʣʴʥʘʷ ʘʚʪʦʥʦʤʠʷ. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ɼʝʡʪʘ, ʵʪʦ ʩʚʦʡ-

ʩʪʚʦ ʈɹɼ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʫʶ ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴ ɹɼ, 

ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʥʘ ʢʘʞʜʦʤ ʠʟ ʫʟʣʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʣʦʢʘʣʴʥʦ. ɹɼ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʦʜʥʦʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ(ʫʟʣʝ), ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʦʩʪʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ 

(ʈʉ). ʆʜʥʘʢʦ ʣʦʢʘʣʴʥʘʷ ɹɼ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʪʴ ʠ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʚʥʫʪʨʠ ʣʦʢʘʣʴʥʦʛʦ ʫʟʣʘ ʩʠʩʪʝʤʳ.  

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʜʝ-

ʘʣʴʥʫʶ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ɹɼ, ʪʦ ʚʩʝ ʫʟʣʳ ʚ ʪʘʢʦʡ ʩʠʩʪʝʤʝ ʜʦʣʞʥʳ ʷʚ-

ʣʷʪʴʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ, ʘ ʢʘʞʜʘʷ ʣʦʢʘʣʴʥʘʷ ɹɼ 

ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʧʨʘʚʥʳʤ ʧʦʩʪʘʚʱʠʢʦʤ ʜʘʥʥʳʭ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ. ʇʨʠ 

ʵʪʦʤ ʚʩʝ ɹɼ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʷʚʣʷʶʪʩʷ çʩʘʤʦʜʦʩʪʘʪʦʯʥʳʤʠè.  

ʅʝʧʨʝʨʳʚʥʳʝ ʦʧʝʨʘʮʠʠ.  ʕʪʦ ʩʚʦʡʩʪʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥ-

ʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʩʠʩʪʝʤʳ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ (24 ʯʘʩʘ ʚ ʩʫʪʢʠ ʚ ʣʶʙʦʡ ʜʝʥʴ ʚ ʛʦʜʫ). ɺ ʠʜʝʘʣʝ ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦ, ʘ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʝʧʨʝʨʳʚʥʦ.  

ʇʨʦʟʨʘʯʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʟʚʘʥʠʝ (ʧʨʦʟʨʘʯ-

ʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ) ʵʪʦ ʩʚʦʡʩʪʚʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ɹɼ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʜʦʣʞʝʥ ʥʠʯʝʛʦ ʟʥʘʪʴ ʦ ʬʠʟʠʯʝʩʢʦʤ ʤʝʩʪʝ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʠ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʫʟʣʘʭ ʩʠʩʪʝʤʳ. ɺʩʝ ʟʘʧʨʦʩʳ ʢ ʜʘʥʥʳʤ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʯʝʨʝʟ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʢʘʥʘ-

ʣʘʤ ʩʚʷʟʠ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʇʨʦʟʨʘʯʥʘʷ ʬʨʘʛʤʝʥʪʘʮʠʷ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʚʦʡʩʪʚʫ, ʚ ʩʠʩʪʝʤʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʜʘʥʥʳʭ ʥʘ 

ʨʘʟʥʳʭ ʫʟʣʘʭ.  ɺʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʬʨʘʛʤʝʥʪʘʮʠʠ: ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ. ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʠ ʩʪʨʦʢʠ 

ʦʜʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʚ ʠʜʝʥʪʠʯʥʳʭ ʪʘʙʣʠʮʘʭ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʟʣʘʭ ʈɹɼ. ʇʨʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʠ ʧʦ ʫʟʣʘʤ 

ʩʠʩʪʝʤʳ ʚʝʜʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʣʙʮʦʚ ʦʜʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ.  

ʇʨʦʟʨʘʯʥʦʩʪʴ ʪʠʨʘʞʠʨʦʚʘʥʠʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʪʠʨʘʞʠʨʦʚʘʥʠʝ 

ï ʵʪʦ ʘʩʠʥʭʨʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʥʦʩʘ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙʲʝʢʪʘʭ ʠʩʭʦʜʥʦʡ 

ɹɼ ʚ ʙʘʟʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʜʨʫʛʠʭ ʫʟʣʘʭ ʈɹɼ. ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʜʘʥʥʳʡ ʘʩʧʝʢʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚ 
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ʩʪʨʫʢʪʫʨʝ ʠ ʩʦʜʝʨʞʘʥʠʠ ɹɼ ʧʝʨʝʥʦʩʷʪʩʷ ʚ ʣʦʢʘʣʴʥʳʝ ɹɼ ʥʝʚʠʜʠʤʦ 

ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʆʙʨʘʙʦʪʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʟʘʧʨʦʩʦʚ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʈɹɼ ʪʨʘʢʪʫ-

ʝʪʩʷ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ ʚʳʙʦʨʢʠ ʥʘʜ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʚ ʨʘʤʢʘʭ ʦʙʳʯʥʦʛʦ ʟʘʧʨʦʩʘ 

ʥʘ ʷʟʳʢʝ SQL. ʊʦ ʝʩʪʴ ʦʧʝʨʘʮʠʶ ʚʳʙʦʨʢʠ ʠʟ ʈɹɼ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠ-

ʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʪʝʭ ʞʝ ʷʟʳʢʦʚʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʠ ʦʧʝʨʘʮʠʶ ʥʘʜ ʣʦ-

ʢʘʣʴʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ.  

ʆʙʨʘʙʦʪʢʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʡ ʦʙʥʦʚʣʝʥʠʷ ʚʩʪʘʚʢʠ ʠ ʫʜʘʣʝʥʠʷ, ʥʝ ʨʘʟ-

ʨʫʰʘʷ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʈɹɼ.  ʏʘʱʝ ʚʩʝʛʦ ʵʪʘ 

ʮʝʣʴ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭʬʘʟʦʚʦʛʦ ʠʣʠ ʜʚʫʭʬʘʟʥʦʛʦ ʧʨʦʪʦ-

ʢʦʣʘ ʬʠʢʩʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ. ʆʥ ʩʪʘʣ ʬʘʢʪʠʯʝʩʢʠʤ ʩʪʘʥʜʘʨʪʦʤ ʦʙʨʘ-

ʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ 

ʩʠʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ (ʝʝ ʪʘʢ ʞʝ ʠʥʦʛʜʘ 

ʥʘʟʳʚʘʶʪ ʛʣʦʙʘʣʴʥʦʡ ʪʨʘʥʟʘʢʮʠʝʡ).  

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ.  ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʚʦʡʩʪʚʫ, ʚ 

ʢʘʯʝʩʪʚʝ ʫʟʣʦʚ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʤʧʴʶʪʝʨʳ ʣʶʙʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʢʘʢ çʤʝʡʥʬʨʝʡʤʳè, ʪʘʢ ʠ ʦʙʳʯʥʳʝ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤ-

ʧʴʶʪʝʨʳ.  

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʕʪʦ ʩʚʦʡʩʪʚʦ, ʦʟʥʘʯʘʝʪ 

ʯʪʦ ʫʟʣʳ, ʚʭʦʜʷʱʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ, ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  

ʇʨʦʟʨʘʯʥʦʩʪʴ ʩʝʪʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʩʚʦʡʩʪʚʫ, ʜʦʩʪʫʧ ʢ ʣʶʙʳʤ 

ɹɼ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ.  ʇʨʠ ʵʪʦʤ ʧʝʨʝʯʝʥʴ ʩʝʪʝʚʳʭ 

ʧʨʦʪʦʢʦʣʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʢʦʥʢʨʝʪʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘ-

ʤʠ ʜʘʥʥʳʭ, ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʠʝʤ ʜʣʷ ʩʠʩʪʝʤ ʩ ʈɹɼ. ʕʪʦ 

ʩʚʦʡʩʪʚʦ ʤʦʞʥʦ ʧʝʨʝʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʚʦʟʤʦʞʥʳ ʣʶʙʳʝ ʩʝʪʝʚʳʝ ʧʨʦʪʦʢʦʣʳ.  

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʘʟ ʜʘʥʥʳʭ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʈʉ 

ʤʦʛʫʪ ʤʠʨʥʦ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʉʋɹɼ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʠ 

ʚʦʟʤʦʞʥʳ ʦʧʝʨʘʮʠʠ ʧʦʠʩʢʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʝʣʝʡ ʠ ʬʦʨʤʘʪʦʚ.  
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ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ ɼʵʡʪʘ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʘʙʦʩʚʷʟʘʥʥʫʶ ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʫʟʣʳ 

ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʦʢʘʣʴʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʃʦʢʘʣʴʥʳʝ ʙʘ-

ʟʳ ʜʘʥʥʳʭ ʘʚʪʦʥʦʤʥʳ, ʥʝʟʘʚʠʩʠʤʳ ʠ ʩʘʤʦʦʧʨʝʜʝʣʝʥʳ; ʜʦʩʪʫʧ ʢ ʥʠʤ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʉʋɹɼ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

 

ʊʝʭʥʦʣʦʛʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ 

 

ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʉʋɹɼ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʪʫ ʞʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʯʪʦ ʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʝ ʉʋɹɼ, ʝʩʣʠ ʥʝ ʩʯʠʪʘʪʴ 

ʪʦʛʦ, ʯʪʦ ʦʥʠ ʨʘʙʦʪʘʶʪ ʚ ʩʨʝʜʝ, ʛʜʝ ʜʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʫʟʣʘʤ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ ʠʣʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ. ʂʘʢ ʫʞʝ ʫʧʦ-

ʤʠʥʘʣʦʩʴ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʦʦʙʱʝ ʥʠʯʝʛʦ ʥʝ ʟʥʘʪʴ ʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʠ ʜʘʥʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤ ʣʦʛʠʯʝʩʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʦʜʜʝʨʞʢʘ ʧʦʜʦʙʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï ʠʩʪʦʯ-

ʥʠʢ ʨʷʜʘ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʨʝʰʘʪʴʩʷ ʩʠʩʪʝʤʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ. ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʦʙʩʫʞʜʝʥʠʶ ʵʪʠʭ ʧʨʦʙʣʝʤ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʯʠʪʘʪʝʣʴ ʟʥʘʢʦʤ ʩ ʦʩʥʦʚʥʳʤʠ ʧʦʥʷʪʠʷʤʠ ʙʘʟ 

ʜʘʥʥʳʭ. 

 

ɸʨʭʠʪʝʢʪʫʨʥʳʝ ʧʨʦʙʣʝʤʳ 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʨʭʠʪʝʢʪʫʨʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ, 

ʢʦʛʜʘ ʤʥʦʞʝʩʪʚʦ ʤʘʰʠʥ-ʢʣʠʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʶʪ ʜʦʩʪʫʧ ʢ ʦʜʥʦʤʫ 

ʩʝʨʚʝʨʫ ʙʘʟ ʜʘʥʥʳʭ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, 

ʢʘʢ ʩʠʩʪʝʤʳ ʪʠʧʘ ʤʥʦʛʦ-ʢʣʠʝʥʪʦʚ/ʦʜʠʥ-ʩʝʨʚʝʨ, ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʝʰʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦ, ʧʦʩʢʦʣʴʢʫ ʚʩʷ ʦʥʘ ʭʨʘ-

ʥʠʪʩʷ ʥʘ ʦʜʥʦʤ ʩʝʨʚʝʨʝ. ɿʘʜʘʯʠ, ʩ ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʪʩʷ ʟʜʝʩʴ ʩʪʘʣ-

ʢʠʚʘʪʴʩʷ, ï ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ ʙʫʬʝʨʘʤʠ ʢʣʠʝʥʪʦʚ, ʢʵʰʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʠ, ʚʦʟʤʦʞʥʦ, ʙʣʦʢʠʨʦʚʢʠ. ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʨʝʘʣʠʟʫʝʪʩʷ ʮʝʥʪʨʘ-

ʣʠʟʦʚʘʥʥʦ ʥʘ ʦʜʥʦʤ ʩʝʨʚʝʨʝ. 
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ɹʦʣʝʝ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠ ʙʦʣʝʝ ʛʠʙʢʦʡ ʷʚʣʷʝʪʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʪʠ-

ʧʘ ʤʥʦʛʦ-ʢʣʠʝʥʪʦʚ/ʤʥʦʛʦ-ʩʝʨʚʝʨʦʚ, ʢʦʛʜʘ ʙʘʟʘ ʜʘʥʥʳʭ ʨʘʟʤʝʱʝʥʘ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʩʝʨʚʝʨʘʭ, ʢʦʪʦʨʳʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʯʠʩʣʠʪʴ ʨʝʟʫʣʴʪʘʪ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʟʘʧʨʦʩʘ ʠʣʠ ʚʳʧʦʣʥʠʪʴ ʪʨʘʥʟʘʢʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʂʘʞʜʘʷ ʢʣʠʝʥʪʩʢʘʷ ʤʘʰʠʥʘ ʠʤʝʝʪ 

ʩʚʦʡ "ʜʦʤʘʰʥʠʡ" ʩʝʨʚʝʨ; ʝʤʫ ʦʥʘ ʥʘʧʨʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʟʘ-

ʧʨʦʩʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʝʨʚʝʨʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʨʦʟʨʘʯʥʦ ʜʣʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʉʋɹɼ ʨʝʘʣʠʟʦʚʘʥ ʦʜʠʥ ʠʟ 

ʵʪʠʭ ʜʚʫʭ ʪʠʧʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ. 

ɺ ʠʩʪʠʥʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉʋɹɼ ʢʣʠʝʥʪʩʢʠʝ ʠ ʩʝʨʚʝʨʥʳʝ ʤʘ-

ʰʠʥʳ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ. ɺ ʠʜʝʘʣʝ ʢʘʞʜʳʡ ʫʟʝʣ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʠ ʢʘʢ 

ʢʣʠʝʥʪ, ʠ ʢʘʢ ʩʝʨʚʝʨ. ʊʘʢʠʝ ʘʨʭʠʪʝʢʪʫʨʳ, ʪʠʧ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ, 

ʢʘʢ ʨʘʚʥʳʡ-ʢ-ʨʘʚʥʦʤʫ (peer-to-peer), ʪʨʝʙʫʶʪ ʩʣʦʞʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʫʟʣʘʤ. ʇʨʝʜ-

ʣʦʞʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʪʘʢʦʛʦ ʚʠʜʘ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʜʣʷ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɸʨʭʠʪʝʢʪʫʨʳ ʧʘʨʘʣʣʝʣʴʥʳʭ ʩʠʩʪʝʤ ʚʘʨʴʠʨʫʶʪʩʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʢʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ, ʥʘʟʳʚʘʝʤʳʤʠ ʘʨʭʠʪʝʢʪʫʨʘ ʙʝʟ ʨʘʟʜʝʣʷʝʤʳʭ ʨʝ-

ʩʫʨʩʦʚ (shared-nothing) ʠ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʨʘʟʜʝʣʷʝʤʦʡ ʧʘʤʷʪʴʶ (shared-

memory). ʇʨʦʤʝʞʫʪʦʯʥʫʶ ʧʦʟʠʮʠʶ ʟʘʥʠʤʘʝʪ ʘʨʭʠʪʝʢʪʫʨʘ ʩ ʨʘʟʜʝʣʷʝ-

ʤʳʤʠ ʜʠʩʢʘʤʠ (shared-disk). 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʜʭʦʜʘ ʙʝʟ ʨʘʟʜʝʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʢʘʞʜʳʡ 

ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ ʤʥʦʧʦʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʩʦʙʩʪʚʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘ-

ʤʷʪʠ ʠ ʢ ʥʘʙʦʨʫ ʜʠʩʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʫʟʝʣ ʤʦʞʥʦ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʢʘʢ ʣʦʢʘʣʴʥʫʶ ʤʘʰʠʥʫ (ʩʦ ʩʚʦʝʡ ʙʘʟʦʡ ʜʘʥʥʦʡ ʠ ʩʚʦʠʤ ʧʨʦ-

ʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ) ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʙʘʟ ʜʘʥʥʳʭ. ʈʘʟ-

ʥʠʮʘ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʉʋɹɼ ʙʝʟ ʨʘʟʜʝʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʤʠ ʉʋɹɼ, ʧʦ ʩʫʱʝʩʪʚʫ, ʩʚʦʜʠʪʩʷ ʢ ʨʘʟʣʠʯʠʶ ʧʣʘʪʬʦʨʤ 

ʨʝʘʣʠʟʘʮʠʠ; ʧʦʵʪʦʤʫ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʪʴ ʠ ʜʣʷ ʧʘʨʘʣ-

ʣʝʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʵʪʦʛʦ ʪʠʧʘ. ɸʨʭʠʪʝʢʪʫʨʳ ʙʝʟ ʨʘʟʜʝʣʷʝʤʳʭ ʨʝʩʫʨ-

ʩʦʚ ʦʙʣʘʜʘʶʪ ʪʨʝʤʷ ʚʘʞʥʝʡʰʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ, 

ʨʘʩʰʠʨʷʝʤʦʩʪʴ, ʚʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢ-
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ʪʝʨʥʳʝ ʜʣʷ ʥʠʭ ʧʨʦʙʣʝʤʳ ï ʩʣʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠ (ʧʦʪʝʥʮʠʘʣʴʥʳʝ) 

ʪʨʫʜʥʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʙʘʣʘʥʩʠʨʦʚʢʠ ʥʘʛʨʫʟʢʠ. 

ʇʦʜʭʦʜ c ʨʘʟʜʝʣʷʝʤʦʡ ʧʘʤʷʪʴʶ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ 

ʧʨʦʮʝʩʩʦʨ ʧʦʩʨʝʜʩʪʚʦʤ ʙʳʩʪʨʳʭ ʣʠʥʠʡ ʩʚʷʟʠ (ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ 

ʰʠʥ ʠʣʠ ʢʦʦʨʜʠʥʘʪʥʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ) ʩʦʝʜʠʥʝʥ ʩʦ ʚʩʝʤʠ ʤʦʜʫʣʷʤʠ 

ʧʘʤʷʪʠ ʠ ʜʠʩʢʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ.  ɼʚʝ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʩʠʩʪʝʤ ʩ 

ʨʘʟʜʝʣʷʝʤʦʡ ʧʘʤʷʪʴʶ ï ʧʨʦʩʪʦʪʘ ʠ ʭʦʨʦʰʘʷ ʙʘʣʘʥʩʠʨʦʚʢʘ ʥʘʛʨʫʟʢʠ. 

ʊʨʠ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʦʜʭʦʜʦʤ, ï 

ʩʪʦʠʤʦʩʪʴ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʥʝʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ. 

ɺ ʩʠʩʪʝʤʘʭ ʩ ʨʘʟʜʝʣʷʝʤʳʤʠ ʜʠʩʢʘʤʠ ʢʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ ʠʤʝʝʪ 

ʜʦʩʪʫʧ ʢ ʣʶʙʦʤʫ ʜʠʩʢʦʚʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʤʦʥʦʧʦʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʩʚʦʝʡ ʩʦʙʩʪʚʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ 

ʧʘʤʷʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʞʜʳʡ ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʧʨʦʯʠʪʘʪʴ ʣʶʙʳʝ 

ʩʪʨʘʥʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʟʘʧʦʤʥʠʪʴ ʠʭ ʚ ʩʚʦʝʤ ʢʵʰʝ. ɺʦ ʠʟʙʝʞʘʥʠʝ 

ʢʦʥʬʣʠʢʪʦʚ ʧʨʠ ʜʦʩʪʫʧʝ ʢ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʩʪʨʘʥʠʮʘʤ ʥʝʦʙʭʦʜʠʤʳ 

ʤʝʭʘʥʠʟʤʳ ʛʣʦʙʘʣʴʥʦʛʦ ʙʣʦʢʠʨʦʚʘʥʠʷ ʠ ʧʨʦʪʦʢʦʣʳ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʢʵʰʝʡ. ʇʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʜʝʣʝʥʠʠ ʜʠʩʢʦʚ, ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ: ʥʠʟʢʠʝ ʟʘʪʨʘʪʳ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʭʦʨʦʰʘʷ ʙʘʣʘʥʩʠ-

ʨʦʚʢʘ ʥʘʛʨʫʟʢʠ, ʚʳʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʤʠʛʨʘʮʠʠ ʩ ʦʜʥʦʧʨʦ-

ʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʥʠʤʠ ʩʚʷʟʘʥʳ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʫʜʥʦʩʪʠ: ʩʣʦʞʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ. 

 

ʆʙʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʦʚ 

 

ʆʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʘ (query processing) ï ʵʪʦ ʧʨʦʮʝʩʩ ʪʨʘʥʩʣʷʮʠʠ 

ʜʝʢʣʘʨʘʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʧʨʦʩʘ ʚ ʦʧʝʨʘʮʠʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʤʠ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. ʉʪʘʥʜʘʨʪʥʳʤ ʷʟʳʢʦʤ ʟʘʧʨʦʩʦʚ, ʧʦʜʜʝʨʞʠ-

ʚʘʝʤʳʤ ʩʦʚʨʝʤʝʥʥʳʤʠ ʉʋɹɼ, ʷʚʣʷʝʪʩʷ SQL. ʆʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʘ 

(query optimization) ï ʵʪʦ ʧʨʦʮʝʜʫʨʘ ʚʳʙʦʨʘ "ʥʘʠʣʫʯʰʝʡ" ʩʪʨʘʪʝʛʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ ʠʟ ʤʥʦʞʝʩʪʚʘ ʘʣʴʪʝʨʥʘʪʠʚ. 

ɼʣʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʉʋɹɼ ʚʝʩʴ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʦʙʳʯʥʦ ʠʟ 

ʜʚʫʭ ʰʘʛʦʚ: ʜʝʢʦʤʧʦʟʠʮʠʠ ʟʘʧʨʦʩʘ (query decomposition) ʠ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʟʘʧʨʦʩʘ. ɼʝʢʦʤʧʦʟʠʮʠʷ ʟʘʧʨʦʩʘ ï ʵʪʦ ʪʨʘʥʩʣʷʮʠʷ ʝʛʦ ʩ ʷʟʳʢʘ SQL 
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ʚ ʚrʨʘʞʝʥʠʝ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ. ɺ ʭʦʜʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʟʘʧʨʦʩ ʧʦʜ-

ʚʝʨʛʘʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ; ʧʨʠ ʵʪʦʤ ʥʝʢʦʨʨʝʢʪʥʳʝ ʟʘʧʨʦʩʳ 

ʦʪʚʝʨʛʘʶʪʩʷ, ʘ ʢʦʨʨʝʢʪʥʳʝ ʫʧʨʦʱʘʶʪʩʷ. ʋʧʨʦʱʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʠʩʢʣʶʯʝʥʠʠ ʠʟʙʳʪʦʯʥʳʭ ʧʨʝʜʠʢʘʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ 

ʙʳʪʴ ʧʨʠʚʥʝʩʝʥʳ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʩʭʦ-

ʜʷ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ. 

ʋʧʨʦʱʝʥʥʳʡ ʟʘʧʨʦʩ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʫʶ ʬʦʨʤʫ. 

ɼʣʷ ʟʘʜʘʥʥʦʛʦ SQL-ʟʘʧʨʦʩʘ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʝʝ ʯʝʤ ʦʜʥʦ ʘʣʛʝʙ-

ʨʘʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ "ʣʫʯ-

ʰʝ" ʜʨʫʛʠʭ. "ʂʘʯʝʩʪʚʦ" ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩ-

ʭʦʜʷ ʠʟ ʦʙʲʝʤʘ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʛʦ ʚʳʯʠʩʣʝʥʠʷ. ʊʨʘʜʠʮʠʦʥ-

ʥʘʷ ʧʨʦʮʝʜʫʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʥʘʯʘʣʘ ʦʪʪʨʘʥʩʣʠʨʦʚʘʪʴ SQL-

ʟʘʧʨʦʩ ʚ ʢʘʢʦʝ-ʥʠʙʫʜʴ ʚʳʨʘʞʝʥʠʝ, ʘ ʟʘʪʝʤ, ʧʨʠʤʝʥʷʷ ʧʨʘʚʠʣʘ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʣʫʯʘʪʴ ʠʟ ʥʝʛʦ ʜʨʫʛʠʝ ʘʣ-

ʛʝʙʨʘʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥʦ "ʥʘʠʣʫʯʰʝʝ". 

ʇʨʠ ʧʦʠʩʢʝ "ʥʘʠʣʫʯʰʝʛʦ" ʚʳʨʘʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʫʥʢʮʠʷ ʩʪʦʠʤʦ-

ʩʪʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʝʪʩʷ ʩʫʤʤʘ ʟʘʪʨʘʪ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʠ ʥʘʟʳʚʘʝʪʩʷ ʦʧʪʠʤʠʟʘ-

ʮʠʝʡ ʟʘʧʨʦʩʦʚ. 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉʋɹɼ ʤʝʞʜʫ ʰʘʛʘʤʠ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʟʘʧʨʦʩʘ ʚʢʣʶʯʘʶʪʩʷ ʝʱʝ ʜʚʘ ʜʝʡʩʪʚʠʷ: ʣʦʢʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ 

(data localization) ʠ ʛʣʦʙʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʧʨʦʩʘ (global query 

optimization). 

ʀʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʩʣʫʞʠʪ ʠʩʭʦʜ-

ʥʦʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʰʘʛʝ ʜʝʢʦʤʧʦʟʠʮʠʠ 

ʟʘʧʨʦʩʘ. ɺ ʠʩʭʦʜʥʦʤ ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ ʬʠʛʫʨʠʨʫʶʪ ʛʣʦ-

ʙʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʙʝʟ ʫʯʝʪʘ ʠʭ ʬʨʘʛʤʝʥʪʘʮʠʠ ʠʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʨʦʣʴ ʣʦʢʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʣʦʢʘ-

ʣʠʟʦʚʘʪʴ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʟʘʧʨʦʩʝ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʷ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. ʅʘ ʵʪʦʤ ʰʘʛʝ ʚʳʷʚʣʷʶʪʩʷ ʬʨʘʛʤʝʥʪʳ, ʨʝʘʣʴʥʦ 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʟʘʧʨʦʩʝ, ʠ ʟʘʧʨʦʩ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʬʦʨʤʝ, ʛʜʝ ʦʧʝʨʘ-

ʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʫʞʝ ʥʝ ʢ ʛʣʦʙʘʣʴʥʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʘ ʢ ʬʨʘʛʤʝʥʪʘʤ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʨʘʚʠʣʘ ʬʨʘʛʤʝʥʪʘʮʠʠ ʚʳʨʘʞʘʶʪʩʷ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʨʝʣʷʮʠʦʥʥʳʭ ʦʧʝʨʘʮʠʡ (ʩʝʣʝʢʮʠʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʬʨʘʛ-
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ʤʝʥʪʘʮʠʠ ʠ ʧʨʦʝʢʮʠʠ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ). ʈʘʩʧʨʝʜʝʣʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ 

ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʠʥʚʝʨʩʠʠ ʧʨʘʚʠʣ ʬʨʘʛʤʝʥʪʘ-

ʮʠʠ. ʕʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʣʦʢʘʣʠʟʘʮʠʠ. ʇʨʦʛʨʘʤʤʘ ʣʦʢʘʣʠʟʘ-

ʮʠʠ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ (ʚʝʨʪʠʢʘʣʴʥʦ) ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʪʥʦʰʝ-

ʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʜʠʥʝʥʠʝ (union) (ʩʦʝʜʠʥʝʥʠʝ (join)) ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʬʨʘʛʤʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʰʘʛʝ ʣʦʢʘʣʠʟʘʮʠʠ ʜʘʥ-

ʥʳʭ ʢʘʞʜʦʝ ʛʣʦʙʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʟʘʧʨʦʩ ʟʘʤʝʥʷʝʪʩʷ ʝʛʦ ʧʨʦʛʨʘʤʤʦʡ 

ʣʦʢʘʣʠʟʘʮʠʠ, ʘ ʟʘʪʝʤ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʬʨʘʛʤʝʥʪʥʳʡ ʟʘʧʨʦʩ ʫʧʨʦʱʘ-

ʝʪʩʷ ʠ ʨʝʩʪʨʫʢʪʫʨʠʨʫʝʪʩʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʜʨʫʛʦʛʦ "ʭʦʨʦʰʝʛʦ" ʟʘ-

ʧʨʦʩʘ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʠ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʝ 

ʞʝ ʧʨʘʚʠʣʘ, ʯʪʦ ʠ ʥʘ ʰʘʛʝ ʜʝʢʦʤʧʦʟʠʮʠʠ. ʂʘʢ ʠ ʥʘ ʰʘʛʝ ʜʝʢʦʤʧʦʟʠ-

ʮʠʠ, ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʟʘʧʨʦʩ ʥʘʜ ʬʨʘʛʤʝʥʪʘʤʠ ʤʦʞʝʪ ʙʳʪʴ ʝʱʝ ʜʘʣʝʢ 

ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ; ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʣʠʰʴ ʠʩʢʣʶʯʘʝʪ "ʧʣʦʭʠʝ" ʘʣʛʝʙʨʘ-

ʠʯʝʩʢʠʝ ʟʘʧʨʦʩʳ. 

ʀʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʪʨʝʪʴʝʛʦ ʰʘʛʘ ʷʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪ-

ʥʳʡ ʟʘʧʨʦʩ, ʪ. ʝ. ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʥʘʜ ʬʨʘʛʤʝʥʪʘʤʠ. ʎʝʣʴ 

ʛʣʦʙʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ï ʥʘʡʪʠ ʩʪʨʘʪʝʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ, 

ʙʣʠʟʢʫʶ ʢ ʦʧʪʠʤʘʣʴʥʦʡ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ï ʚʳʯʠʩʣʠʪʝʣʴʥʦ ʪʨʫʜʥʦʨʘʟʨʝʰʠʤʘʷ ʟʘʜʘʯʘ. ʉʪʨʘʪʝʛʠʶ ʚʳ-

ʧʦʣʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʧʨʦʩʘ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʚ ʪʝʨʤʠʥʘʭ ʦʧʝ-

ʨʘʮʠʡ ʨʝʣʷʮʠʦʥʥʦʡ ʘʣʛʝʙʨʳ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʨʠʤʠʪʠʚʦʚ (ʦʧʝ-

ʨʘʮʠʡ send/receive), ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʫʟ-

ʣʘʤʠ. ʅʘ ʧʨʝʜʳʜʫʱʠʭ ʰʘʛʘʭ ʟʘʧʨʦʩ ʫʞʝ ʙʳʣ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʤʝʨʝ ʦʧ-

ʪʠʤʠʟʠʨʦʚʘʥ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘ ʩʯʝʪ ʫʜʘʣʝʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʚʳʨʘʞʝʥʠʡ. 

ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʥʝ ʟʘʚʠʩʝʣʘ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʬʨʘʛʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ ʠʭ ʤʦʱʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʰʘ-

ʛʘʭ ʝʱʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʦʧʝʨʘʮʠʠ. ʇʫʪʝʤ ʠʟʤʝ-

ʥʝʥʠʷ ʧʦʨʷʜʢʘ ʦʧʝʨʘʮʠʡ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʬʨʘʛʤʝʥʪʥʦʛʦ ʟʘʧʨʦʩʘ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʤʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʣʘʥʦʚ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʆʧʪʠʤʠʟʘʮʠʷ 

ʟʘʧʨʦʩʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ "ʥʘʠʣʫʯʰʝʛʦ" ʧʣʘʥʘ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʚʦʟʤʦʞʥʳʭ ʧʣʘʥʦʚ, ʠʩʩʣʝʜʫʝʤʳʭ ʦʧʪʠʤʠʟʘʪʦʨʦʤ. 

ʆʧʪʠʤʠʟʘʪʦʨ ʟʘʧʨʦʩʦʚ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʪʨʝʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ: ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʠʩʢʘ, ʤʦʜʝʣʴ ʩʪʦʠʤʦʩʪʠ ʠ ʩʪʨʘʪʝʛʠʷ ʧʦʠʩ-

ʢʘ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʧʦʠʩʢʘ ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʣʘʥʦʚ ʚʳ-
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ʧʦʣʥʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʟʘʧʨʦʩʘ. ʕʪʠ ʧʣʘʥʳ ʵʢʚʠʚʘʣʝʥʪʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, 

ʯʪʦ ʦʥʠ ʜʘʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦʨʷʜʢʦʤ ʠ 

ʩʧʦʩʦʙʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʄʦʜʝʣʴ ʩʪʦʠʤʦʩʪʠ ï ʵʪʦ 

ʩʧʦʩʦʙ ʦʮʝʥʠʪʴ ʩʪʦʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʧʣʘʥʘ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʪʦʯʥʦʩʪʠ ʤʦʜʝʣʴ ʩʪʦʠʤʦʩʪʠ ʜʦʣʞʥʘ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ 

ʪʦʯʥʳʭ ʟʥʘʥʠʷʭ ʦ ʩʨʝʜʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ. ʉʪʨʘʪʝʛʠʷ ʧʦʠʩʢʘ 

ï ʵʪʦ ʩʧʦʩʦʙ ʦʙʭʦʜʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʠʩʢʘ ʠ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ ʧʣʘʥʘ. 

ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʠʝ ʧʣʘʥʳ ʠ ʚ ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʠ 

ʦʮʝʥʠʚʘʪʴ. 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʝ ʬʫʥʢʮʠʷ ʩʪʦʠʤʦʩʪʠ, ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʝ-

ʤʘʷ ʚ ʝʜʠʥʠʮʘʭ ʚʨʝʤʝʥʠ, ʦʮʝʥʠʚʘʝʪ ʟʘʪʨʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨ-

ʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʠʩʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʯʠʩʣʦ ʦʙʤʝʥʦʚ ʩ ʜʠʩʢʘʤʠ, ʚʨʝ-

ʤʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʪ.ʜ. ʆʙʳʯʥʦ ʵʪʦ ʥʝʢʦ-

ʪʦʨʘʷ ʚʟʚʝʰʝʥʥʘʷ ʩʫʤʤʘ ʟʘʪʨʘʪ ʚʚʦʜʘ-ʚʳʚʦʜʘ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩ-

ʩʦʨʘ ʠ ʢʦʤʤʫʥʠʢʘʮʠʡ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʋɹɼ ʧʨʠʤʝʥʷʝʪʩʷ ʫʧʨʦ-

ʱʝʥʥʳʡ ʧʦʜʭʦʜ, ʢʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ-

ʩʷ ʣʠʰʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʛʣʦʙʘʣʴ-

ʥʳʭ ʩʝʪʝʡ, ʛʜʝ ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʣʠʥʠʡ 

ʩʚʷʟʠ ʧʝʨʝʩʳʣʢʠ ʜʘʥʥʳʭ ʦʙʭʦʜʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ, ʯʝʤ ʧʨʠ ʣʦ-

ʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʦʚ ʩ ʜʨʫʛʠʤ ʧʦʨʷʜ-

ʢʦʤ ʦʧʝʨʘʮʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʜʦ ʨʝʘʣʴʥʦʛʦ ʚʳ-

ʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ (ʩʪʘʪʠʯʝʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ) ʦʩʥʦʚʘʥʦ ʥʘ ʩʪʘʪʠʩʪʠʢʝ 

ʬʨʘʛʤʝʥʪʦʚ ʠ ʬʦʨʤʫʣʘʭ ʜʣʷ ʦʮʝʥʢʠ ʤʦʱʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʣʷʮʠʦʥ-

ʥʳʭ ʦʧʝʨʘʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʭʦʜʝ ʦʧʪʠ-

ʤʠʟʘʮʠʠ, ʟʘʚʠʩʷʪ ʦʪ ʠʤʝʶʱʝʡʩʷ ʩʪʘʪʠʩʪʠʢʠ ʬʨʘʛʤʝʥʪʦʚ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʟʘʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʧʦʨʷʜʦʢ ʚʳ-

ʧʦʣʥʝʥʠʷ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʩʢʦʨʝʥʠʶ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʧʦʨʷʜʢʦʚ. ɹʘʟʦʚʳʡ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʩʦʝʜʠʥʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʧʨʠʤʝʥʝʥʠʠ ʦʧʝʨʘʮʠʠ ʧʦʣʫʩʦʝʜʠʥʝʥʠʷ (semijoin). ʆʩʥʦʚʥʦʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʧʦʣʫʩʦʝʜʠʥʝʥʠʡ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ï ʵʪʦ ʩʦʢʨʘ-

ʱʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʧʝʨʘʥʜʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʦʝʜʠʥʝʥʠʷʭ, ʠ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. ʆʜʥʘʢʦ ʚ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝ-
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ʪʦʜʘʭ, ʫʯʠʪʳʚʘʶʱʠʭ, ʥʘʨʷʜʫ ʩ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʨʘʩʭʦʜʘʤʠ, ʪʘʢʞʝ 

ʠ ʟʘʪʨʘʪʳ ʥʘ ʣʦʢʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʧʦʣʫʩʦʝʜʠʥʝʥʠʷ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʣʦʢʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʪʠʤʠʟʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦ-

ʚʘʥʥʦʝ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʬʨʘʛʤʝʥʪʘʤʠ. 

ʇʘʨʘʣʣʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʧʨʦʩʦʚ ʚ ʮʝʣʦʤ ʧʦʜʦʙʥʘ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʟʘʧʨʦʩʦʚ. ʆʥʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʫʪʨʠ-

ʟʘʧʨʦʩʥʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ, ʢʦʪʦʨʳʡ ʦʙʩʫʞʜʘʣʩʷ ʚʳʰʝ, ʘ ʪʘʢʞʝ ʤʝʞʦ-

ʧʝʨʘʮʠʦʥʥʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ. 

ɺʥʫʪʨʠʦʧʝʨʘʮʠʦʥʥʳʡ (intra-operation) ʧʘʨʘʣʣʝʣʠʟʤ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʩʨʘʟʫ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ ʤʥʦʛʦʧʨʦ-

ʮʝʩʩʦʨʥʦʡ ʤʘʰʠʥʳ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʙʠʝ-

ʥʠʝ ʦʧʝʨʘʥʜʦʚ, ʪ.ʝ. ʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʬʨʘʛʤʝʥʪʘʮʠʷ ʧʦ ʫʟʣʘʤ. ʉʧʦ-

ʩʦʙ ʨʘʟʜʝʣʝʥʠʷ ʙʘʟʦʚʦʛʦ ʦʪʥʦʰʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʙʳʯʥʦ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫ-

ʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʭʵʰ-ʬʫʥʢʮʠʠ ʢ ʪʦʤʫ ʘʪʨʠʙʫʪʫ ʦʪʥʦʰʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʯʘʩʪʦ ʷʚʣʷʪʴʩʷ ʘʪʨʠʙʫʪʦʤ ʩʦʝʜʠʥʝʥʠʷ. ʅʘʙʦʨ ʫʟʣʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʦʪʥʦʰʝʥʠʝ, ʥʘʟʳʚʘʝʪʩʷ ʜʦʤʘʰʥʠʤ ʥʘʙʦʨʦʤ (home). 

ɼʦʤʘʰʥʠʤ ʥʘʙʦʨʦʤ ʫʟʣʦʚ ʦʧʝʨʘʮʠʠ (home of an operation) ʥʘʟʳʚʘʝʪʩʷ 

ʥʘʙʦʨ ʫʟʣʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ; ʦʥʦ ʜʦʣʞʥʦ ʩʦʚʧʘʜʘʪʴ ʩ ʜʦ-

ʤʘʰʥʠʤ ʥʘʙʦʨʦʤ ʫʟʣʦʚ ʝʝ ʦʧʝʨʘʥʜʦʚ, ʯʪʦʙʳ ʦʧʝʨʘʮʠʷ ʠʤʝʣʘ ʜʦʩʪʫʧ ʢ 

ʩʚʦʠʤ ʦʧʝʨʘʥʜʘʤ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʣʷ ʙʠʥʘʨʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʘʢʠʭ ʢʘʢ 

ʩʦʝʜʠʥʝʥʠʷ, ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʧʝʨʝʨʘʟʜʝʣʝʥʠʝ (repartitioning) ʦʜ-

ʥʦʛʦ ʠʟ ʦʧʝʨʘʥʜʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʧʪʠʤʠʟʘʪʦʨ, ʚʦʟʤʦʞʥʦ, ʩʦ-

ʯʪʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʚʝʩʪʠ ʧʝʨʝʨʘʟʜʝʣʝʥʠʝ ʦʙʦʠʭ ʦʧʝʨʘʥʜʦʚ. ɼʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʚʥʫʪʨʠʦʧʝʨʘʮʠʦʥʥʦʛʦ ʧʘʨʘʣʣʝʣʠʟʤʘ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʉʋɹɼ ʧʨʠʤʝʥʠʤʳ ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ. 

ʄʝʞʦʧʝʨʘʮʠʦʥʥʳʡ (inter-operation) ʧʘʨʘʣʣʝʣʠʟʤ ʠʤʝʝʪ ʤʝʩʪʦ, 

ʢʦʛʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʶʪʩʷ ʜʚʝ ʠʣʠ ʙʦʣʝʝ ʦʧʝʨʘʮʠʠ, ʥʝʟʘʚʠʩʠ-

ʤʳʝ ʠʣʠ ʩʚʷʟʘʥʥʳʝ ʦʙʱʠʤ ʧʦʪʦʢʦʤ ʜʘʥʥʳʭ. ʊʝʨʤʠʥʦʤ ʧʦʪʦʢ ʜʘʥʥʳʭ 

(dataflow) ʤʳ ʦʙʦʟʥʘʯʘʝʤ ʬʦʨʤʫ ʧʘʨʘʣʣʝʣʠʟʤʘ, ʨʝʘʣʠʟʫʝʤʫʶ ʤʝʪʦʜʘ-

ʤʠ ʢʦʥʚʝʡʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ (pipelining). ʇʨʠ ʥʝʟʘʚʠʩʠʤʦʤ ʧʘʨʘʣʣʝ-
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ʣʠʟʤʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦ-

ʨʷʜʢʝ. ʅʝʟʘʚʠʩʠʤʳʡ ʧʘʨʘʣʣʝʣʠʟʤ ʚʦʟʤʦʞʝʥ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʧʝʨʘʮʠʠ ʥʝ 

ʩʦʜʝʨʞʘʪ ʚ ʢʘʯʝʩʪʚʝ ʦʧʝʨʘʥʜʦʚ ʦʙʱʠʭ ʜʘʥʥʳʭ. 

 

ʋʧʨʘʚʣʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ 

 

ɽʩʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ (concurrently) 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʩʪʫʧ (ʥʘ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ) ʢ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʙʘʟʝ ʜʘʥʥʳʭ, ʪʦ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʘʥʥʳʭ 

ʪʨʝʙʫʝʪʩʷ ʩʠʥʭʨʦʥʠʟʦʚʘʪʴ ʜʦʩʪʫʧ. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ 

(concurrency control algorithm), ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʩʣʝʜʦʚʘʥʠʝ ʢʨʠʪʝʨʠ-

ʷʤ ʢʦʨʨʝʢʪʥʦʩʪʠ, ʪʘʢʠʤ ʢʘʢ ʩʝʨʠʘʣʠʟʫʝʤʦʩʪʴ (serializability). ɼʦʩʪʫʧ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʜʘʥʥʳʤ ʠʥʢʘʧʩʫʣʠʨʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʪʨʘʥʟʘʢʮʠʡ, ʢʦ-

ʪʦʨʳʝ ʥʘ ʥʠʞʥʝʤ ʫʨʦʚʥʝ ʚʳʛʣʷʜʷʪ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ 

ʯʪʝʥʠʷ ʠ ʟʘʧʠʩʠ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦ-

ʩʪʫʧʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʦʙʣʶʜʝʥʠʝ ʩʚʦʡʩʪʚʘ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʪʦʨʦʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʜʥʦʡ 

ʪʨʘʥʟʘʢʮʠʠ ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ ʥʝ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ (ʪ.ʝ. ʙʫʜʫʪ ʠʟʦʣʠʨʦʚʘ-

ʥʳ) ʦʪ ʜʨʫʛʠʭ ʪʨʘʥʟʘʢʮʠʡ, ʧʦʢʘ ʵʪʘ ʧʝʨʚʘʷ ʪʨʘʥʟʘʢʮʠʷ ʥʝ ʟʘʚʝʨʰʠʪ 

ʩʚʦʝ ʚʳʧʦʣʥʝʥʠʝ. 

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʝ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʜʦʩʪʫʧʦʤ ʦʩʥʦʚʘʥʳ ʥʘ ʤʝʭʘʥʠʟʤʝ ʙʣʦʢʠʨʦʚʦʢ. ɺ ʪʘʢʠʭ ʩʭʝʤʘʭ ʚʩʷʢʠʡ 

ʨʘʟ, ʢʦʛʜʘ ʪʨʘʥʟʘʢʮʠʷ ʧʳʪʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʝʜʠʥʠ-

ʮʝ ʧʘʤʷʪʠ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʘʥʠʮʝ), ʥʘ ʵʪʫ ʝʜʠʥʠʮʫ ʥʘʢʣʘʜʳʚʘʝʪʩʷ 

ʙʣʦʢʠʨʦʚʢʘ ʚ ʦʜʥʦʤ ʠʟ ʨʝʞʠʤʦʚ ï ʩʦʚʤʝʩʪʥʦʤ (shared) ʠʣʠ ʤʦʥʦ-

ʧʦʣʴʥʦʤ (exclusive). ɹʣʦʢʠʨʦʚʢʠ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘ-

ʚʠʣʘʤʠ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʙʣʦʢʠʨʦʚʦʢ, ʠʩʢʣʶʯʘʶʱʠʤʠ ʢʦʥʬʣʠʢʪʳ ʯʪʝ-

ʥʠʝ-ʟʘʧʠʩʴ, ʟʘʧʠʩʴ-ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ-ʟʘʧʠʩʴ. ʉʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʦʡ ʪʝʦ-

ʨʝʤʝ, ʩʝʨʠʘʣʠʟʫʝʤʦʩʪʴ ʪʨʘʥʟʘʢʮʠʡ ʟʘʚʝʜʦʤʦ ʛʘʨʘʥʪʠʨʫʝʪʩʷ, ʝʩʣʠ ʙʣʦ-

ʢʠʨʦʚʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʧʦʣʥʷʝʤʳʤ ʪʨʘʥʟʘʢʮʠʷʤ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʦʩʪʦʤʫ ʧʨʘʚʠʣʫ: "ʅʠ ʦʜʥʘ ʙʣʦʢʠʨʦʚʢʘ ʦʪ ʠʤʝʥʠ ʢʘ-

ʢʦʡ-ʣʠʙʦ ʪʨʘʥʟʘʢʮʠʠ ʥʝ ʜʦʣʞʥʘ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ ʩʥʷʪʠʷ ʭʦʪʷ 

ʙʳ ʦʜʥʦʡ ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʙʣʦʢʠʨʦʚʢʠ". ʕʪʦ ʧʨʘʚʠʣʦ ʠʟʚʝʩʪʥʦ 
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ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʜʚʫʭʬʘʟʥʦʡ ʙʣʦʢʠʨʦʚʢʠ [Gray, 1979], ʧʦʩʢʦʣʴʢʫ ʪʨʘʥ-

ʟʘʢʮʠʷ ʧʨʦʭʦʜʠʪ ʧʨʠ ʵʪʦʤ ʩʥʘʯʘʣʘ ʬʘʟʫ "ʨʦʩʪʘ", ʢʦʛʜʘ ʦʥʘ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪ ʙʣʦʢʠʨʦʚʢʠ, ʘ ʟʘʪʝʤ ʬʘʟʫ "ʩʞʘʪʠʷ", ʢʦʛʜʘ ʙʣʦʢʠʨʦʚʢʠ ʩʥʠʤʘʶʪ-

ʩʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʥʷʪʠʝ ʙʣʦʢʠʨʦʚʦʢ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʪʨʘʥʟʘʢʮʠʠ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ʇʦʵʪʦʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʜ-

ʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʝʝ ʞʝʩʪʢʠʡ ʧʦʜʭʦʜ, ʢʦʛʜʘ 

ʙʣʦʢʠʨʦʚʢʠ ʥʝ ʩʥʠʤʘʶʪʩʷ ʜʦ ʢʦʥʮʘ ʪʨʘʥʟʘʢʮʠʠ. 

ɼʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʋɹɼ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʩʚʦʡʩʪʚʘ ʩʝʨʠʘʣʠʟʫʝʤʦʩʪʠ ʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥ-

ʥʳʤ ʜʦʩʪʫʧʦʤ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʩʨʝʜʫ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʦʧʝʨʘʮʠʠ, 

ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʜʥʦʡ ʪʨʘʥʟʘʢʮʠʠ, ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ 

ʫʟʣʘʭ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʘʠʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʝʩʧʝʯʝʥʠʝ ʩʝʨʠʘʣʠʟʫʝʤʦʩʪʠ. 

ʕʪʘ ʩʣʦʞʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʨʘʟʥʳʭ ʫʟʣʘʭ ʧʦʨʷʜʦʢ ʩʝʨʠʘʣʠʟʘ-

ʮʠʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʤʥʦʞʝʩʪʚʘ ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʨʘʟʣʠʯ-

ʥʳʤ. ʇʦʵʪʦʤʫ ʚʳʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ 

ʷʚʣʷʝʪʩʷ ʩʝʨʠʘʣʠʟʫʝʤʳʤ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ: 

1. ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʨʘʥʟʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʩʝʨʠʘ-

ʣʠʟʫʝʤʳʤ ʚ ʢʘʞʜʦʤ ʫʟʣʝ; 

2. ʇʦʨʷʜʦʢ ʩʝʨʠʘʣʠʟʘʮʠʠ ʵʪʠʭ ʪʨʘʥʟʘʢʮʠʡ ʚʦ ʚʩʝʭ ʫʟʣʘʭ ʦʜʠʥ 

ʠ ʪʦʪ ʞʝ. 

ɸʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦ-

ʩʪʫʧʦʤ ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʦ ʩʚʦʡʩʪʚʦ, ʥʘʟʳʚʘʝʤʦʝ ʛʣʦʙʘʣʴʥʦʡ ʩʝʨʠʘʣʠ-

ʟʫʝʤʦʩʪʴʶ (global serializability). ɺ ʘʣʛʦʨʠʪʤʘʭ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʙʣʦ-

ʢʠʨʦʚʢʘʭ, ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʠʥ ʠʟ ʪʨʝʭ ʤʝʪʦʜʦʚ: ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʝ ʙʣʦʢʠʨʦʚʘʥʠʝ, ʙʣʦʢʠʨʦʚʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʢʦʧʠʡ ʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʝ ʙʣʦʢʠʨʦʚʘʥʠʝ. 

ʇʨʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʙʣʦʢʠʨʦʚʘʥʠʠ (centralized locking) ʜʣʷ 

ʚʩʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʝʜʠʥʘʷ ʪʘʙʣʠʮʘ 

ʙʣʦʢʠʨʦʚʦʢ. ʕʪʘ ʪʘʙʣʠʮʘ, ʨʘʩʧʦʣʘʛʘʝʤʘʷ ʚ ʦʜʥʦʤ ʠʟ ʫʟʣʦʚ, ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʝʜʠʥʦʛʦ ʤʝʥʝʜʞʝʨʘ ʙʣʦʢʠʨʦʚʦʢ. ʄʝʥʝʜʞʝʨ ʙʣʦʢʠ-

ʨʦʚʦʢ ʦʪʚʝʯʘʝʪ ʟʘ ʫʩʪʘʥʦʚʢʫ ʠ ʩʥʷʪʠʝ ʙʣʦʢʠʨʦʚʦʢ ʦʪ ʠʤʝʥʠ ʪʨʘʥʟʘʢ-

ʮʠʡ. ʇʦʩʢʦʣʴʢʫ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʙʣʦʢʠʨʦʚʢʘʤʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ 

ʦʜʥʦʤ ʫʟʣʝ, ʪʦ ʦʥʦ ʘʥʘʣʦʛʠʯʥʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʦʜʥʦ-
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ʚʨʝʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ, ʠ ʛʣʦʙʘʣʴʥʘʷ ʩʝʨʠʘʣʠʟʫʝʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ ʧʨʦʩʪʳ ʚ ʨʝʘʣʠʟʘʮʠʠ, 

ʥʦ ʩ ʥʠʤʠ ʩʚʷʟʘʥʳ ʜʚʝ ʧʨʦʙʣʝʤʳ. ɺʦ-ʧʝʨʚʳʭ, ʮʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʫʟʢʠʤ ʤʝʩʪʦʤ ʢʘʢ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥ-

ʥʳʭ, ʪʘʢ ʠ ʠʟ-ʟʘ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʚʦʢʨʫʛ ʥʝʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʪʝʚʦʛʦ 

ʪʨʘʬʠʢʘ. ɺʦ-ʚʪʦʨʳʭ, ʥʘʜʝʞʥʦʩʪʴ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʦʛʨʘʥʠʯʝʥʘ, ʧʦʩʢʦʣʴ-

ʢʫ ʦʪʢʘʟ ʠʣʠ ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ ʧʨʠʚʦʜʠʪ ʢ ʚʳʭʦʜʫ ʠʟ 

ʩʪʨʦʷ ʚʩʝʡ ʩʠʩʪʝʤʳ. 

ɹʣʦʢʠʨʦʚʘʥʠʝ ʧʝʨʚʠʯʥʳʭ ʢʦʧʠʡ (primary copy locking) ï ʵʪʦ ʘʣ-

ʛʦʨʠʪʤ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʙʘʟ 

ʜʘʥʥʳʭ ʩ ʨʝʧʣʠʢʘʮʠʷʤʠ, ʛʜʝ ʢʦʧʠʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʜʘʥʥʳʭ ʤʦʛʫʪ ʭʨʘ-

ʥʠʪʴʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʢʦʧʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʧʝʨʚʠʯʥʘʷ ʢʦʧʠʷ, ʠ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʣʶʙʦʤʫ ʵʣʝʤʝʥʪʫ ʜʘʥʥʳʭ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʙʣʦʢʠʨʦʚʢʫ ʥʘ ʝʛʦ ʧʝʨʚʠʯʥʫʶ ʢʦʧʠʶ. ʄʥʦʞʝʩʪʚʦ 

ʧʝʨʚʠʯʥʳʭ ʢʦʧʠʡ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʠʟʚʝʩʪʥʦ ʚʩʝʤ ʫʟʣʘʤ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʠ ʟʘʧʨʦʩʳ ʪʨʘʥʟʘʢʮʠʡ ʥʘ ʙʣʦʢʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʷʶʪ-

ʩʷ ʚ ʫʟʣʳ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʧʝʨʚʠʯʥʳʝ ʢʦʧʠʠ. ɽʩʣʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʝ 

ʜʘʥʥʳʭ ʨʝʧʣʠʢʘʮʠʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʪʦ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʩʚʦʜʠʪʩʷ ʢ 

ʘʣʛʦʨʠʪʤʫ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʙʣʦʢʠʨʦʚʘʥʠʷ. ɸʣʛʦʨʠʪʤ ʙʣʦʢʠʨʦʚʘʥʠʷ 

ʧʝʨʚʠʯʥʳʭ ʢʦʧʠʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʧʨʦʪʦʪʠʧʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨ-

ʩʠʠ Ingres. 

ɸʣʛʦʨʠʪʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ (ʠʣʠ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ) ʙʣʦʢʠ-

ʨʦʚʘʥʠʷ (distributed (decentralized) locking), ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʙʣʦʢʠʨʦʚʢʘʤʠ ʤʝʞʜʫ ʚʩʝʤʠ ʫʟʣʘʤʠ 

ʩʠʩʪʝʤʳ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʘʥʟʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʘʩʪʠʝ ʠ ʚʟʘʠʤ-

ʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʤʝʥʝʜʞʝʨʦʚ ʙʣʦʢʠʨʦʚʦʢ ʚ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʘʭ. ɹʣʦʢʠ-

ʨʦʚʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʦ ʚʩʝʭ ʫʟʣʘʭ, ʜʘʥʥʳʝ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʚ 

ʪʨʘʥʟʘʢʮʠʠ. ɸʣʛʦʨʠʪʤʘʤ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʙʣʦʢʠʨʦʚʘʥʠʷ ʥʝ ʩʚʦʡ-

ʩʪʚʝʥʥʳ ʠʟʜʝʨʞʢʠ ʤʝʭʘʥʠʟʤʘ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʙʣʦʢʠʨʦʚʘʥʠʷ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴʶ ʮʝʥʪʨʘʣʴʥʦʛʦ ʫʟʣʘ. ʆʜʥʘʢʦ ʘʣʛʦʨʠʪʤʳ 

ʵʪʦʛʦ ʪʠʧʘ ʩʣʦʞʥʝʝ, ʘ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʚʩʝʭ ʪʨʝʙʫʝʤʳʭ ʙʣʦʢʠʨʦʚʦʢ, ʚʳʰʝ. ɸʣʛʦʨʠʪʤʳ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʙʣʦʢʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʠʩʪʝʤʘʭ System R* ʠ NonStop 

SQL. 
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ʆʙʱʠʡ ʧʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʚʩʝʭ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝ-

ʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʙʣʦʢʠʨʦʚʘʥʠʷ ï ʚʦʟʤʦʞʥʦʩʪʴ ʪʫʧʠʢʦ-

ʚʳʭ ʩʠʪʫʘʮʠʡ (deadlock). ɿʘʜʘʯʘ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʪʫʧʠʢʦʚ 

ʦʩʦʙʝʥʥʦ ʩʣʦʞʥʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʣʘʛʦʜʘ-

ʨʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʝ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʙʣʦʢʠʨʦʚʘ-

ʥʠʷ, ʦʥʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ, ʯʝʤ ʘʣʴʪʝʨʥʘ-

ʪʠʚʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʨʝʤʝʥʥʳʭ ʤʝʪʢʘʭ (timestamp-

based algorithms), ʘ ʪʘʢʞʝ ʘʣʛʦʨʠʪʤʳ ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ (optimistic concurrency control). ɸʣʛʦʨʠʪʤʳ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʚʨʝʤʝʥʥʭr ʤʝʪʢʘʭ, ʚʳʧʦʣʥʷʶʪ ʢʦʥʬʣʠʢʪʫʶʱʠʝ ʦʧʝ-

ʨʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʨʝʤʝʥʥʳʤʠ ʤʝʪʢʘʤʠ, ʥʘʟʥʘʯʘʝ-

ʤʳʤʠ ʪʨʘʥʟʘʢʮʠʷʤ ʧʨʠ ʠʭ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʠʩʪʝʤʫ. ɸʣʛʦʨʠʪʤʳ ʦʧʪʠ-

ʤʠʩʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʫʧʦʤ ʠʩʭʦʜʷʪ ʠʟ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʪʨʘʥʟʘʢʮʠʷʤʠ ʨʝʜʢʠ, ʠ ʜʦʚʦ-

ʜʷʪ ʪʨʘʥʟʘʢʮʠʶ ʜʦ ʢʦʥʮʘ, ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʷʪ ʧʨʦʚʝʨʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ. 

ɽʩʣʠ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʬʠʢʩʘʮʠʷ ʜʘʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʧʦʚʣʝʯʝʪ ʥʘʨʫʰʝ-

ʥʠʝ ʩʝʨʠʘʣʠʟʫʝʤʦʩʪʠ, ʪʦ ʪʨʘʥʟʘʢʮʠʷ ʦʪʢʘʪʳʚʘʝʪʩʷ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʩʥʦ-

ʚʘ. 

 

ʇʨʦʪʦʢʦʣʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʉʋɹɼ ʧʦʪʝʥʮʠʘʣʴʥʦ ʙʦ-

ʣʝʝ ʥʘʜʝʞʥʳ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʥʠʭ ʜʫʙʣʠʨʫ-

ʶʪʩʷ, ʠ ʪʝʤ ʩʘʤʳʤ ʠʩʢʣʶʯʘʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʪʦʯʢʠ ʦʪʢʘʟʘ. ɼʣʷ ʨʝʘʣʠ-

ʟʘʮʠʠ ʵʪʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʙʭʦʜʠʤʘ ʪʱʘʪʝʣʴʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫ-

ʨʳ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʪʦʢʦʣʳ ʦʙʨʘʙʦʪʢʠ ʩʠʩʪʝʤ-

ʥʳʭ ʩʙʦʝʚ. 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʉʋɹɼ ʨʘʟʣʠʯʘʶʪʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʩʙʦʝʚ: ʩʙʦʡ 

ʪʨʘʥʟʘʢʮʠʠ (transaction failure), ʩʙʦʡ ʫʟʣʘ (ʩʠʩʪʝʤʳ) (site (system) 

failure), ʩʙʦʡ ʥʦʩʠʪʝʣʷ (ʜʠʩʢʘ) (media (disk) failure) ʠ ʩʙʦʡ ʢʦʤʤʫʥʠ-

ʢʘʮʠʦʥʥʦʡ ʣʠʥʠʠ (communication line failure). 

ʇʨʠʯʠʥ ʩʙʦʝʚ ʪʨʘʥʟʘʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ: ʦʰʠʙʢʠ, ʚʳ-

ʟʚʘʥʥʳʝ ʥʝʚʝʨʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ, ʦʙʥʘʨʫʞʝʥʠʝ ʚʦʟʥʠʢʰʝʛʦ 

ʠʣʠ ʚʦʟʤʦʞʥʦʛʦ ʪʫʧʠʢʘ. ʆʙʳʯʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʪʘʢʠʭ ʩʙʦʝʚ ʟʘ-
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ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʨʚʘʪʴ ʪʨʘʥʟʘʢʮʠʶ ʠ ʦʪʢʘʪʠʪʴ ʙʘʟʫ ʜʘʥʥʳʭ 

ʢ ʩʦʩʪʦʷʥʠʶ, ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʝʤʫ ʥʘʯʘʣʫ ʪʨʘʥʟʘʢʮʠʠ. 

ʉʙʦʠ ʫʟʣʦʚ (ʩʠʩʪʝʤ) ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ ʘʧʧʘʨʘʪʥʳʤʠ ʦʪʢʘʟʘʤʠ 

(ʧʨʦʮʝʩʩʦʨʘ, ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, ʧʠʪʘʥʠʷ) ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʦʰʠʙʢʘʤʠ (ʚ ʩʠʩʪʝʤʥʦʤ ʠʣʠ ʧʨʠʢʣʘʜʥʦʤ ʢʦʜʝ). ʉʠʩʪʝʤʥʳʝ ʩʙʦʠ ʧʨʠ-

ʚʦʜʷʪ ʢ ʧʦʪʝʨʝ ʩʦʜʝʨʞʠʤʦʛʦ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʇʦʵʪʦʤʫ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʦʧʘʜʫʪ ʚʩʝ ʵʣʝʤʝʥʪʳ ʙʘʟʳ ʜʘʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʙʫʬʝʨʘʭ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ (ʠ ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʥʝʫʩʪʦʡʯʠʚʦʡ ʙʘ-

ʟʦʡ ʜʘʥʥʳʭ (volatile database)). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʘʥʥʳʝ, ʥʘʭʦʜʷʱʠʝʩʷ ʚʦ 

ʚʪʦʨʠʯʥʦʡ ʧʘʤʷʪʠ (ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʩʪʘʙʠʣʴʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ 

(stable database)), ʦʩʪʘʶʪʩʷ ʚ ʩʦʭʨʘʥʥʦʩʪʠ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʩʦʭʨʘʥ-

ʥʦʩʪʠ ʜʘʥʥʳʭ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʧʨʦʪʦʢʦʣʳ ʞʫʨʥʘʣʠʟʘʮʠʠ (logging 

protocol), ʥʘʧʨʠʤʝʨ, ʞʫʨʥʘʣʠʟʘʮʠʷ ʩ ʫʧʨʝʞʜʘʶʱʝʡ ʟʘʧʠʩʴʶ (Write-

Ahead Logging), ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʚ ʩʠʩʪʝʤʥʳʭ ʞʫʨʥʘʣʘʭ ʟʘʧʠʩʠ ʦʙʦ 

ʚʩʝʭ ʠʟʤʝʥʝʥʠʷʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʚ ʧʦʜʭʦʜʷʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʧʝ-

ʨʝʤʝʱʘʶʪ ʞʫʨʥʘʣʴʥʳʝ ʟʘʧʠʩʠ, ʘ ʪʘʢʞʝ ʩʪʨʘʥʠʮʳ ʥʝʫʩʪʦʡʯʠʚʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ ʚ ʩʪʘʙʠʣʴʥʫʶ ʧʘʤʷʪʴ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʧʨʦʙʣʝ-

ʤʘ ʩʠʩʪʝʤʥʳʭ ʩʙʦʝʚ ʚʳʨʘʞʘʝʪʩʷ ʝʱʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʦʪʢʘʟʘʚʰʠʡ ʫʟʝʣ ʥʝ 

ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʚʳʧʦʣʥʝʥʠʠ ʢʘʢʦʡ-ʣʠʙʦ ʪʨʘʥʟʘʢʮʠʠ. 

ʉʙʦʠ ʥʦʩʠʪʝʣʝʡ ï ʵʪʦ ʩʙʦʠ ʫʩʪʨʦʡʩʪʚ ʚʪʦʨʠʯʥʦʡ ʧʘʤʷʪʠ, ʥʘ ʢʦ-

ʪʦʨʳʭ ʭʨʘʥʠʪʩʷ ʩʪʘʙʠʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ. ʆʙʳʯʥʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʨʝʰʘ-

ʝʪʩʷ ʧʫʪʝʤ ʜʫʙʣʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʚʪʦʨʠʯʥʦʡ ʧʘʤʷʪʠ ʠ ʧʦʜʜʝʨʞʢʠ 

ʘʨʭʠʚʥʳʭ ʢʦʧʠʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʉʙʦʠ ʥʦʩʠʪʝʣʝʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʙʳʯʥʦ ʢʘʢ ʣʦʢʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ ʫʟʣʘ, ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ 

ʠʭ ʦʙʨʘʙʦʪʢʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʋɹɼ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʪʨʠ ʪʠʧʘ ʩʙʦʝʚ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʮʝʥʪʨʘ-

ʣʠʟʦʚʘʥʥʳʭ, ʠ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʋɹɼ. ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʙʦʠ, 

ʥʘʧʨʦʪʠʚ, ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟ 

ʜʘʥʥʳʭ. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ, ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ ʚ ʩʦʦʙʱʝʥʠʷʭ, 

ʥʘʨʫʰʝʥʠʝ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ, ʧʦʪʝʨʷʥʥʳʝ (ʥʝʜʦʩʪʘʚʣʝʥ-

ʥʳʝ) ʩʦʦʙʱʝʥʠʷ, ʧʦʚʨʝʞʜʝʥʠʷ ʣʠʥʠʡ ʩʚʷʟʠ. ʇʝʨʚʳʝ ʜʚʝ ʠʟ ʥʠʭ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʚ ʨʝʘʣʠ-

ʟʘʮʠʷʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʋɹɼ. ʇʦʩʣʝʜʥʠʝ ʞʝ ʜʚʝ ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʜʝʥʠʠ 
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ʉʋɹɼ ʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʧʨʦʪʦʢʦʣʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ. 

ɽʩʣʠ ʦʜʠʥ ʫʟʝʣ ʦʞʠʜʘʝʪ ʩʦʦʙʱʝʥʠʷ ʦʪ ʜʨʫʛʦʛʦ, ʘ ʦʥʦ ʥʝ ʧʦʩʪʫʧʘʝʪ, ʪʦ 

ʧʨʠʯʠʥ ʪʦʤʫ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ: (ʘ) ʩʦʦʙʱʝʥʠʝ ʫʪʨʘʯʝʥʦ; (b) ʚʦʟ-

ʥʠʢʣʦ ʧʦʚʨʝʞʜʝʥʠʝ ʥʘ ʣʠʥʠʠ ʩʚʷʟʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʜʚʘ ʵʪʠ ʫʟʣʘ; (c) 

ʫʟʝʣ, ʦʪ ʢʦʪʦʨʦʛʦ ʦʞʠʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ, ʦʪʢʘʟʘʣ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ 

ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʦʪʣʠʯʠʪʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʩʙʦʡ ʦʪ ʩʠʩʪʝʤʥʦʛʦ. 

ʆʞʠʜʘʶʱʠʡ ʫʟʝʣ ʧʦ ʠʩʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ 

ʧʨʦʩʪʦ ʨʝʰʘʝʪ, ʯʪʦ ʫʟʝʣ-ʧʘʨʪʥʝʨ ʩʪʘʣ ʥʝʜʦʩʪʫʧʝʥ. ʇʨʦʪʦʢʦʣʳ ʨʘʩʧʨʝ-

ʜʝʣʝʥʥʳʭ ʉʋɹɼ ʜʦʣʞʥʳ ʫʤʝʪʴ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʦʜʦʙʥʳʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʩʠʪʫʘʮʠʠ. ʉʝʨʴʝʟʥʳʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ 

ʣʠʥʠʷʭ ʩʚʷʟʠ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʜʝʣʝʥʠʝ ʩʝʪʠ (network partitioning), ʢʦʛʜʘ 

ʤʥʦʞʝʩʪʚʦ ʫʟʣʦʚ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʛʨʫʧʧʳ, ʚʥʫʪʨʠ ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ 

ʩʚʷʟʴ, ʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝʚʦʟʤʦʞʥʳ. ɺ ʪʘʢʦʡ ʩʠʪʫʘ-

ʮʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩʣʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʢ ʩʠ-

ʩʪʝʤʝ, ʛʘʨʘʥʪʠʨʫʷ ʧʨʠ ʵʪʦʤ ʝʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ. 

ʇʨʦʪʦʢʦʣʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʚʘ ʩʚʦʡ-

ʩʪʚʘ ʪʨʘʥʟʘʢʮʠʡ: ʘʪʦʤʘʨʥʦʩʪʴ (atomicity) ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ (durability). 

ɸʪʦʤʘʨʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʣʠʙʦ ʚʩʝ ʜʝʡʩʪʚʠʷ ʪʨʘʥʟʘʢ-

ʮʠʠ, ʣʠʙʦ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ ʥʠ ʦʜʥʦ ʠʟ ʥʠʭ (ʧʨʠʥʮʠʧ "ʚʩʝ ʠʣʠ ʥʠʯʝʛʦ"). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʨʘʥʟʘʢʮʠʶ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʥʝʜʝʣʠʤʘʷ ʝʜʠʥʠʮʘ. ɸʪʦʤʘʨʥʦʩʪʴ ʛʘʨʘʥʪʠʨʫʝʪʩʷ 

ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʳʭ ʦʪʢʘʟʦʚ. ɼʦʣʛʦʚʝʯʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝ-

ʟʫʣʴʪʘʪ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʝʥʥʦʡ (ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ) ʪʨʘʥʟʘʢʮʠʠ ʩʦʭʨʘ-

ʥʷʝʪʩʷ ʜʘʞʝ ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʩʙʦʷʭ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʘʪʦʤʘʨʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʳ 

ʘʪʦʤʘʨʥʳʝ ʧʨʦʪʦʢʦʣʳ ʬʠʢʩʘʮʠʠ (atomic commitment protocol) ʠ ʧʨʦ-

ʪʦʢʦʣʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (distributed recovery 

protocol). ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʘʪʦʤʘʨʥʦʡ ʬʠʢʩʘʮʠʠ ʷʚ-

ʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ ʜʚʫʭʬʘʟʥʦʡ ʬʠʢʩʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ (two-phase 

commit). ʇʨʦʪʦʢʦʣʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʜʩʪʨʘʠʚʘʶʪʩʷ ʥʘʜ ʧʨʦʪʦʢʦʣʘ-

ʤʠ ʣʦʢʘʣʴʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʘ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʉʋɹɼ ʩ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʇʨʦʪʦʢʦʣ ʜʚʫʭʬʘʟʥʦʡ ʬʠʢʩʘʮʠʠ (2PC) ï ʵʪʦ ʧʨʦʩʪʦʡ ʠ ʵʣʝʛʘʥʪ-

ʥʳʡ ʧʨʦʪʦʢʦʣ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʘʪʦʤʘʨʥʫʶ ʬʠʢʩʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥ-
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ʥʦʡ ʪʨʘʥʟʘʢʮʠʠ. ʆʥ ʨʘʩʰʠʨʷʝʪ ʨʝʘʣʠʟʘʮʠʶ ʣʦʢʘʣʴʥʦʡ ʘʪʦʤʘʨʥʦʡ 

ʬʠʢʩʘʮʠʠ ʥʘ ʩʣʫʯʘʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ 

ʢʘʞʜʳʡ ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʥʝʡ ʫʟʝʣ, ʧʨʝʞʜʝ ʯʝʤ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʪʨʘʥʟʘʢ-

ʮʠʶ, ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʥ ʛʦʪʦʚ ʩʜʝʣʘʪʴ ʵʪʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʩʝʭ ʫʟ-

ʣʘʭ ʪʨʘʥʟʘʢʮʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦ (ʣʠʙʦ ʬʠʢʩʠʨʫʝʪʩʷ, ʣʠʙʦ ʟʘ-

ʚʝʨʰʘʝʪʩʷ ʘʚʘʨʠʡʥʳʤ ʦʙʨʘʟʦʤ). ɽʩʣʠ ʚʩʝ ʫʟʣʳ ʩʦʛʣʘʰʘʶʪʩʷ ʟʘʬʠʢʩʠ-

ʨʦʚʘʪʴ ʪʨʘʥʟʘʢʮʠʶ, ʪʦ ʚʩʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʡ ʜʝʡʩʪʚʠʷ ʨʝʘʣʴʥʦ ʦʢʘ-

ʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʙʘʟʫ ʜʘʥʥʳʭ; ʝʩʣʠ ʦʜʠʥ ʠʟ ʫʟʣʦʚ ʦʪʢʘʟʳʚʘʝʪʩʷ ʟʘ-

ʬʠʢʩʠʨʦʚʘʪʴ ʩʚʦʶ ʯʘʩʪʴ ʪʨʘʥʟʘʢʮʠʠ, ʪʦ ʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʫʟʣʳ ʚʳʥʫʞ-

ʜʘʶʪʩʷ ʟʘʚʝʨʰʠʪʴ ʜʘʥʥʫʶ ʪʨʘʥʟʘʢʮʠʶ ʘʚʘʨʠʡʥʳʤ ʦʙʨʘʟʦʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʦʪʦʢʦʣ 2PC ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʧʨʘʚʠʣʘ. 

1. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʠʥ ʫʟʝʣ ʦʪʢʘʟʳʚʘʝʪʩʷ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʪʨʘʥ-

ʟʘʢʮʠʶ (ʛʦʣʦʩʫʝʪ ʟʘ ʝʝ ʘʚʘʨʠʡʥʦʝ ʟʘʚʝʨʰʝʥʠʝ), ʪʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʪʨʘʥʟʘʢʮʠʷ ʘʚʘʨʠʡʥʦ ʟʘʚʝʨʰʘʝʪʩʷ ʚʦ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʫʟʣʘʭ. 

2. ɽʩʣʠ ʚʩʝ ʫʟʣʳ ʛʦʣʦʩʫʶʪ ʟʘ ʬʠʢʩʘʮʠʶ ʪʨʘʥʟʘʢʮʠʠ, ʪʦ ʦʥʘ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚʦ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʥʝʡ ʫʟʣʘʭ. 

ɺ ʧʨʦʩʪʝʡʰʝʤ ʚʘʨʠʘʥʪʝ ʨʘʙʦʪʘ 2PC ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘ-

ʟʦʤ. ɺ ʫʟʣʝ, ʛʜʝ ʠʥʠʮʠʠʨʫʝʪʩʷ ʪʨʘʥʟʘʢʮʠʷ, ʩʦʟʜʘʝʪʩʷ ʧʨʦʮʝʩʩ-

ʢʦʦʨʜʠʥʘʪʦʨ (coordinator); ʚʦ ʚʩʝʭ ʧʨʦʯʠʭ ʟʘʪʨʘʛʠʚʘʝʤʳʭ ʝʶ ʫʟʣʘʭ 

ʩʦʟʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ-ʫʯʘʩʪʥʠʢʠ (participant). ɺʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪʦʨ 

ʨʘʩʩʳʣʘʝʪ ʫʯʘʩʪʥʠʢʘʤ ʩʦʦʙʱʝʥʠʝ "ʧʨʠʛʦʪʦʚʠʪʴʩʷ", ʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ 

ʥʝʟʘʚʠʩʠʤʦ ʨʝʰʘʝʪ, ʤʦʞʝʪ ʣʠ ʪʨʘʥʟʘʢʮʠʷ ʟʘʚʝʨʰʠʪʴʩʷ ʥʘ ʜʘʥʥʦʤ ʫʟ-

ʣʝ. ʋʯʘʩʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʛʦʪʦʚʳ ʟʘʚʝʨʰʠʪʴ ʪʨʘʥʟʘʢʮʠʶ, ʧʦʩʳʣʘʶʪ ʢʦ-

ʦʨʜʠʥʘʪʦʨʫ ʩʦʦʙʱʝʥʠʝ "ʛʦʣʦʩʫʶ ʟʘ ʬʠʢʩʘʮʠʶ". ʋʯʘʩʪʥʠʢʠ, ʥʝ ʠʤʝ-

ʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʚʦʶ ʯʘʩʪʴ ʪʨʘʥʟʘʢʮʠʠ, ʚʦʟʚʨʘ-

ʱʘʶʪ ʩʦʦʙʱʝʥʠʝ "ʛʦʣʦʩʫʶ ʟʘ ʘʚʘʨʠʡʥʦʝ ʟʘʚʝʨʰʝʥʠʝ". ʇʨʦʛʦʣʦʩʦ-

ʚʘʚʰʠʡ ʫʯʘʩʪʥʠʢ ʥʝ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʨʝʰʝʥʠʝ. ʂʦʦʨʜʠʥʘʪʦʨ, ʩʦ-

ʙʨʘʚ ʛʦʣʦʩʘ ʫʯʘʩʪʥʠʢʦʚ, ʨʝʰʘʝʪ ʩʫʜʴʙʫ ʪʨʘʥʟʘʢʮʠʠ ʩʦʛʣʘʩʥʦ ʧʨʘʚʠ-

ʣʘʤ 2PC. ɽʩʣʠ ʦʥ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʪʨʘʥʟʘʢʮʠʶ, ʪʦ 

ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʨʘʩʩʳʣʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ "ʛʣʦʙʘʣʴʥʘʷ ʬʠʢʩʘʮʠʷ". ɽʩ-

ʣʠ ʨʝʰʝʥʦ ʟʘʚʝʨʰʠʪʴ ʪʨʘʥʟʘʢʮʠʶ ʘʚʘʨʠʡʥʳʤ ʦʙʨʘʟʦʤ, ʪʦ ʫʯʘʩʪʥʠʢʘʤ, 

ʧʨʦʛʦʣʦʩʦʚʘʚʰʠʤ ʟʘ ʝʝ ʬʠʢʩʘʮʠʶ, ʧʦʩʳʣʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ "ʛʣʦʙʘʣʴ-

ʥʦʝ ʘʚʘʨʠʡʥʦʝ ʟʘʚʝʨʰʝʥʠʝ". ʋʯʘʩʪʥʠʢʘʤ, ʧʨʦʛʦʣʦʩʦʚʘʚʰʠʤ ʟʘ ʧʨʝʨʳ-
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ʚʘʥʠʝ, ʩʦʦʙʱʝʥʠʝ ʧʦʩʳʣʘʪʴ ʥʝ ʥʫʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʘʤʠ ʩʧʦʩʦʙʥʳ 

ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ, ʠʩʭʦʜʷ ʠʟ ʧʨʘʚʠʣ 2PC. ʕʪʦ ʥʘʟʳʚʘʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥ-

ʥʠʤ ʚʳʙʦʨʦʤ ʫʯʘʩʪʥʠʢʦʤ ʘʚʘʨʠʡʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ (unilateral abort 

option). 

ʇʨʦʪʦʢʦʣ ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʚʘ "ʨʘʫʥʜʘ" ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞ-

ʜʫ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʠ ʫʯʘʩʪʥʠʢʘʤʠ, ʦʪʩʶʜʘ ʥʘʟʚʘʥʠʝ 2PC. ʀʤʝʝʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʚʘʨʠʘʮʠʡ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 2PC, ʪʘʢʠʭ ʢʘʢ ʣʠʥʝʡʥʳʡ 2PC ʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʡ 2PC, ʥʝ ʧʦʣʫʯʠʚʰʠʭ ʰʠʨʦʢʦʛʦ ʧʨʠʟʥʘʥʠʷ ʩʨʝʜʠ ʧʦ-

ʩʪʘʚʱʠʢʦʚ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʋɹɼ. ɼʚʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʨʘʟʥʦʚʠʜʥʦ-

ʩʪʠ ʧʨʦʪʦʢʦʣʘ ï 2PC ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʬʠʢʩʘʮʠʝʡ (presumed commit 

2PC) ʠ 2PC ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʘʚʘʨʠʡʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ (presumed 

abort 2PC) [Mohan and Lindsay, 1983]. ʀʭ ʚʘʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʩʦʢʨʘʪʠʪʴ ʯʠʩʣʦ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʳ 

ʦʙʤʝʥʷʪʴʩʷ ʫʟʣʳ, ʠ ʯʠʩʣʦ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ-ʚʳʚʦʜʘ. ʇʨʦʪʦʢʦʣ ʩ ʧʨʝʜ-

ʧʦʣʘʛʘʝʤʳʤ ʧʨʝʨʳʚʘʥʠʝʤ ʚʦʰʝʣ ʚ ʩʪʘʥʜʘʨʪ X/Open XA ʠ ʧʨʠʥʷʪ ʢʘʢ 

ʯʘʩʪʴ ʩʪʘʥʜʘʨʪʘ ISO ʜʣʷ ʦʪʢʨʳʪʦʡ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ (Open 

Distributed Processing). 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʦʪʦʢʦʣʘ 2PC ʷʚʣʷʝʪʩʷ ʝʛʦ ʙʣʦʢʠʨʫ-

ʶʱʠʡ ʭʘʨʘʢʪʝʨ. ʆʪʢʘʟʳ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʩʪʘʜʠʠ 

ʬʠʢʩʘʮʠʠ ʪʨʘʥʟʘʢʮʠʠ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙʦʤ 

ʚʳʷʚʣʝʥʠʷ ʩʙʦʝʚ ʩʣʫʞʠʪ ʫʩʪʘʥʦʚʢʘ ʪʘʡʤʘʫʪʦʚ ʧʨʠ ʦʞʠʜʘʥʠʝ ʩʦʦʙʱʝ-

ʥʠʷ. ɽʩʣʠ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʠʩʯʝʨʧʳʚʘʝʪʩʷ, ʪʦ ʦʞʠʜʘʚʰʠʡ ʩʦʦʙʱʝʥʠʷ 

ʧʨʦʮʝʩʩ (ʢʦʦʨʜʠʥʘʪʦʨ ʠʣʠ ʫʯʘʩʪʥʠʢ) ʩʣʝʜʫʝʪ ʧʨʦʪʦʢʦʣʫ ʪʝʨʤʠʥʠʨʦ-

ʚʘʥʠʷ (termination protocol), ʢʦʪʦʨʳʡ ʧʨʝʜʧʠʩʳʚʘʝʪ, ʯʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ 

ʩ ʪʨʘʥʟʘʢʮʠʝʡ, ʥʘʭʦʜʷʱʝʡʩʷ ʩʝʨʝʜʠʥʝ ʧʨʦʮʝʩʩʘ ʬʠʢʩʘʮʠʠ. ʅʝʙʣʦʢʠ-

ʨʫʶʱʠʡ ʧʨʦʪʦʢʦʣ ʬʠʢʩʘʮʠʠ ï ʵʪʦ ʪʘʢʦʡ ʧʨʦʪʦʢʦʣ, ʪʝʨʤʠʥʠʨʫʶʱʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʧʨʠ ʣʶʙʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʩʧʦʩʦʙʥʘ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ 

ʜʝʣʘʪʴ ʩ ʪʨʘʥʟʘʢʮʠʝʡ ʚ ʩʣʫʯʘʝ ʩʙʦʷ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 2PC, ʝʩʣʠ ʚ 

ʧʝʨʠʦʜ ʩʙʦʨʘ ʛʦʣʦʩʦʚ ʩʙʦʡ ʧʨʦʠʩʭʦʜʠʪ ʠ ʥʘ ʢʦʦʨʜʠʥʠʨʫʶʱʝʤ ʫʟʣʝ, ʠ 

ʥʘ ʦʜʥʦʤ ʠʟ ʫʯʘʩʪʥʠʢʦʚ, ʦʩʪʘʚʰʠʝʩʷ ʫʟʣʳ ʥʝ ʩʧʦʩʦʙʥʳ ʨʝʰʠʪʴ ʤʝʞʜʫ 

ʩʦʙʦʡ ʩʫʜʴʙʫ ʪʨʘʥʟʘʢʮʠʠ ʠ ʚʳʥʫʞʜʝʥʳ ʦʩʪʘʚʘʪʴʩʷ ʚ ʟʘʙʣʦʢʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʧʦʢʘ ʥʝ ʚʦʩʩʪʘʥʦʚʠʪʩʷ ʣʠʙʦ ʢʦʦʨʜʠʥʘʪʦʨ, ʣʠʙʦ ʦʪʢʘʟʘʚ-

ʰʠʡ ʫʯʘʩʪʥʠʢ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝʚʦʟʤʦʞʥʦ ʩʥʷʪʴ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʪʨʘʥ-

ʟʘʢʮʠʝʡ ʙʣʦʢʠʨʦʚʢʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ. 
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ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʫʯʘʩʪʥʠʢ, ʫʞʝ ʦʪʦʩʣʘʚʰʠʡ ʩʚʦʡ ʛʦʣʦʩ ʟʘ 

ʬʠʢʩʘʮʠʶ ʪʨʘʥʟʘʢʮʠʠ, ʥʝ ʜʦʞʜʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦ-

ʦʙʱʝʥʠʷ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ ʦʙ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʨʝʰʝʥʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʫʯʘʩʪʥʠʢ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʦʪʦʚʥʦʩʪʠ. ɺʦʪ ʢʘʢ ʚʳʛʣʷʜʠʪ ʝʛʦ 

ʪʝʨʤʠʥʠʨʫʶʱʠʡ ʧʨʦʪʦʢʦʣ. ɺʦ-ʧʝʨʚʳʭ, ʦʪʤʝʪʠʤ, ʯʪʦ ʫʯʘʩʪʥʠʢ ʥʝ ʤʦ-

ʞʝʪ ʚ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʪʝʨʤʠʥʘʮʠʠ. ʈʘʟ ʦʥ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʦʪʦʚʥʦʩʪʠ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʘʥʝʝ ʦʥ ʧʨʦ-

ʛʦʣʦʩʦʚʘʣ ʟʘ ʬʠʢʩʘʮʠʶ ʠ ʪʝʧʝʨʴ ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ ʠʟʤʝʥʠʪʴ ʩʚʦʝ ʨʝʰʝ-

ʥʠʝ ʠ ʟʘʚʝʨʰʠʪʴ ʪʨʘʥʟʘʢʮʠʶ ʘʚʘʨʠʡʥʳʤ ʦʙʨʘʟʦʤ. ʇʨʠʥʷʪʴ ʦʜʥʦʩʪʦ-

ʨʦʥʥʝʝ ʨʝʰʝʥʠʝ ʦ ʬʠʢʩʘʮʠʠ ʪʨʘʥʟʘʢʮʠʠ ʦʥ ʪʘʢʞʝ ʥʝ ʤʦʞʝʪ, ʧʦʩʢʦʣʴ-

ʢʫ ʢʪʦ-ʪʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ, ʚʦʟʤʦʞʥʦ, ʧʨʦʛʦʣʦʩʦʚʘʣ ʧʨʦʪʠʚ. ɺ ʪʘʢʦʡ ʩʠ-

ʪʫʘʮʠʠ ʫʯʘʩʪʥʠʢ ʚʳʥʫʞʜʝʥ ʦʩʪʘʚʘʪʴʩʷ ʚ ʟʘʙʣʦʢʠʨʦʚʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʧʦʢʘ ʥʝ ʫʟʥʘʝʪ ʦʪ ʢʦʛʦ-ʥʠʙʫʜʴ ʝʱʝ (ʢʦʦʨʜʠʥʘʪʦʨʘ ʠʣʠ ʜʨʫʛʠʭ ʫʯʘʩʪ-

ʥʠʢʦʚ) ʦ ʩʫʜʴʙʝ ʜʘʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ 

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʫʯʘʩʪʥʠʢʠ ʥʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʫʟʝʣ ʜʦʣʞʝʥ ʞʜʘʪʴ ʩʦʦʙʱʝʥʠʷ ʦʪ ʢʦʦʨʜʠʥʘ-

ʪʦʨʘ. ʇʦʩʢʦʣʴʢʫ ʢʦʦʨʜʠʥʘʪʦʨ ʦʪʢʘʟʘʣ, ʫʯʘʩʪʥʠʢ ʦʩʪʘʝʪʩʷ ʟʘʙʣʦʢʠʨʦ-

ʚʘʥʥʳʤ. ʈʘʟʫʤʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʪʝʨʤʠʥʠʨʦʚʘʥʠʷ ʚ ʪʘʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜ-

ʣʦʞʠʪʴ ʥʝʣʴʟʷ. 

ɽʩʣʠ ʫʯʘʩʪʥʠʢʠ ʩʧʦʩʦʙʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʪʦ 

ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʪʦʢʦʣ ʪʝʨʤʠʥʠʨʦʚʘʥʠʷ. 

ʋʯʘʩʪʥʠʢ, ʢʦʪʦʨʳʡ ʥʝ ʜʦʞʜʘʣʩʷ ʩʦʦʙʱʝʥʠʷ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ, ʤʦʞʝʪ 

ʧʨʦʩʪʦ ʦʙʨʘʪʠʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʢ ʜʨʫʛʠʤ ʫʯʘʩʪ-

ʥʠʢʘʤ. ɽʩʣʠ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʨʤʠʥʠʨʫʶʱʝʛʦ ʧʨʦʪʦʢʦʣʘ ʚʩʝ 

ʫʯʘʩʪʥʠʢʠ ʧʨʠʜʫʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʪʢʘʟʘʣ ʪʦʣʴʢʦ ʢʦʦʨʜʠʥʘʪʦʨ, ʪʦ ʦʥʠ 

ʤʦʛʫʪ ʠʟʙʨʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪʦʨʘ ʜʨʫʛʦʡ ʫʟʝʣ, ʛʜʝ ʙʫʜʝʪ ʧʝʨʝʟʘ-

ʧʫʱʝʥ ʧʨʦʮʝʩʩ ʬʠʢʩʘʮʠʠ. ʆʜʥʘʢʦ ʝʩʣʠ ʦʪʢʘʟ ʧʨʦʠʟʦʰʝʣ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʢʦʦʨʜʠʥʘʪʦʨʝ, ʥʦ ʠ ʥʘ ʫʯʘʩʪʥʠʢʝ, ʪʦ ʚʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʫʯʘʩʪ-

ʥʠʢ ʫʞʝ ʫʩʧʝʣ ʧʦʣʫʯʠʪʴ ʦʪ ʢʦʦʨʜʠʥʘʪʦʨʘ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʠ 

ʟʘʚʝʨʰʠʣ ʪʨʘʥʟʘʢʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʕʪʦ ʨʝʰʝʥʠʝ ʝʱʝ 

ʥʝ ʠʟʚʝʩʪʥʦ ʜʨʫʛʠʤ ʫʯʘʩʪʥʠʢʘʤ, ʠ, ʝʩʣʠ ʦʥʠ ʠʟʙʝʨʫʪ ʜʨʫʛʦʛʦ ʢʦʦʨʜʠ-

ʥʘʪʦʨʘ, ʪʦ ʝʩʪʴ ʦʧʘʩʥʦʩʪʴ, ʯʪʦ ʦʥʠ ʟʘʚʝʨʰʘʪ ʪʨʘʥʟʘʢʮʠʶ ʥʝ ʪʘʢ, ʢʘʢ 

ʵʪʦ ʩʜʝʣʘʣ ʦʪʢʘʟʘʚʰʠʡ ʫʯʘʩʪʥʠʢ. ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʣʣʶʩʪʨʠ-

ʨʫʶʪ ʙʣʦʢʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ 2PC. ʇʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʧʦʧʳʪʢʠ ʩʦʟʜʘ-
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ʥʠʷ ʥʝʙʣʦʢʠʨʫʶʱʠʭ ʧʨʦʪʦʢʦʣʦʚ ʬʠʢʩʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʧʨʦʪʦʢʦʣ 

ʪʨʝʭʬʘʟʥʦʡ ʬʠʢʩʘʮʠʠ), ʥʦ ʚʳʩʦʢʠʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʭ ʚʳʧʦʣʥʝʥʠʝʤ, ʧʨʝʧʷʪʩʪʚʫʶʪ ʠʭ ʧʨʠʥʷʪʠʶ. 

ʆʙʨʘʪʥʦʡ ʩʪʦʨʦʥʦʡ ʪʝʨʤʠʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. 

ʂʘʢʠʝ ʜʝʡʩʪʚʠʷ ʜʦʣʞʝʥ ʧʨʝʜʧʨʠʥʷʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʧʦʩʣʝ 

ʩʙʦʷ ʫʟʝʣ, ʯʪʦʙʳ ʧʨʠʚʝʩʪʠ ʙʘʟʫ ʜʘʥʥʳʭ ʚ ʩʦʛʣʘʩʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ? 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ʧʨʦʪʦʢʦʣʦʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʜʣʷ ʧʨʠʚʝʜʝʥʥʦʛʦ 

ʚʳʰʝ ʧʨʠʤʝʨʘ, ʢʦʛʜʘ ʢʦʦʨʜʠʥʠʨʫʶʱʠʡ ʫʟʝʣ ʚʦʟʦʙʥʦʚʣʷʝʪ ʨʘʙʦʪʫ ʧʦ-

ʩʣʝ ʩʙʦʷ, ʠ ʧʨʦʪʦʢʦʣ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʦʣʞʝʥ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, 

ʢʘʢ ʩʣʝʜʫʝʪ ʧʦʩʪʫʧʠʪʴ ʩ ʪʨʘʥʟʘʢʮʠʝʡ, ʢʦʪʦʨʫʶ ʢʦʦʨʜʠʥʠʨʦʚʘʣ ʫʟʝʣ. 

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ. 

1. ʉʙʦʡ ʢʦʦʨʜʠʥʘʪʦʨʘ ʧʨʦʠʟʦʰʝʣ ʜʦ ʥʘʯʘʣʘ ʧʨʦʮʝʜʫʨʳ ʬʠʢ-

ʩʘʮʠʠ. ʊʦʛʜʘ ʦʥ ʤʦʞʝʪ ʥʘʯʘʪʴ ʧʨʦʮʝʩʩ ʬʠʢʩʘʮʠʠ ʧʦʩʣʝ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ. 

2. ʂʦʦʨʜʠʥʘʪʦʨ ʦʪʢʘʟʘʣ, ʥʘʭʦʜʷʩʴ ʚ ʩʦʩʪʦʷʥʠʠ ʛʦʪʦʚʥʦʩʪʠ. 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʥ ʫʞʝ ʨʘʟʦʩʣʘʣ ʢʦʤʘʥʜʫ "ʧʨʠʛʦʪʦʚʠʪʴʩʷ". ʇʦʩʣʝ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪʦʨ ʤʦʞʝʪ ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʬʠʢʩʘʮʠʠ 

ʠ ʩʥʦʚʘ ʨʘʟʦʩʣʘʪʴ ʫʯʘʩʪʥʠʢʘʤ ʢʦʤʘʥʜʫ "ʧʨʠʛʦʪʦʚʠʪʴʩʷ". ɽʩʣʠ ʫʯʘʩʪ-

ʥʠʢʠ ʫʞʝ ʟʘʚʝʨʰʠʣʠ ʪʨʘʥʟʘʢʮʠʶ, ʪʦ ʦʥʠ ʩʦʦʙʱʘʶʪ ʦʙ ʵʪʦʤ ʢʦʦʨʜʠ-

ʥʘʪʦʨʫ. ɽʩʣʠ ʦʥʠ ʙʳʣʠ ʟʘʙʣʦʢʠʨʦʚʘʥʳ, ʪʦ ʤʦʛʫʪ ʚʥʦʚʴ ʦʪʦʩʣʘʪʴ ʢʦʦʨ-

ʜʠʥʘʪʦʨʫ ʩʚʦʠ ʛʦʣʦʩʘ ʠ ʚʦʟʦʙʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʬʠʢʩʘʮʠʠ. 

3. ʉʙʦʡ ʧʨʦʠʟʦʰʝʣ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʦʦʨʜʠʥʘʪʦʨ ʩʦʦʙʱʠʣ 

ʫʯʘʩʪʥʠʢʘʤ ʦ ʛʣʦʙʘʣʴʥʦʤ ʨʝʰʝʥʠʠ ʠ ʟʘʚʝʨʰʠʣ ʪʨʘʥʟʘʢʮʠʶ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʠʯʝʛʦ ʜʝʣʘʪʴ ʥʝ ʥʫʞʥʦ. 

 

ʇʨʦʪʦʢʦʣʳ ʨʝʧʣʠʢʘʮʠʠ 

 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ ʩ ʧʦʜʜʝʨʞʢʦʡ ʨʝʧʣʠʢʘʮʠʠ2 

ʢʘʞʜʦʤʫ ʣʦʛʠʯʝʩʢʦʤʫ ʵʣʝʤʝʥʪʫ ʜʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʬʠ-

ʟʠʯʝʩʢʠʭ ʢʦʧʠʡ. ʊʘʢ, ʨʘʟʤʝʨ ʟʘʨʧʣʘʪʳ ʥʝʢʦʪʦʨʦʛʦ ʩʣʫʞʘʱʝʛʦ (ʣʦʛʠ-

ʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ) ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʥʘ ʪʨʝʭ ʫʟʣʘʭ (ʬʠʟʠʯʝʩʢʠʝ 

ʢʦʧʠʠ). ɺ ʪʘʢʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤʘʭ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʜʜʝʨʞʢʦʡ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʩʪʠ ʢʦʧʠʡ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʢʨʠʪʝʨʠʝʤ ʩʦʛʣʘʩʦʚʘʥʥʦ-
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ʩʪʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʝʨʠʡ ʧʦʣʥʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʢʦʧʠʡ (one copy 

equivalence), ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʪʨʘʥʟʘʢʮʠʠ ʚʩʝ 

ʢʦʧʠʠ ʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʙʳʣʠ ʠʜʝʥʪʠʯʥʳ. 

ɽʩʣʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʝʧʣʠʮʠʨʦʚʘʥʠʷ, ʪʦ ʪʨʘʥ-

ʟʘʢʮʠʷ ʙʫʜʝʪ ʚʳʜʘʚʘʪʴ ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ-ʟʘʧʠʩʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʣʦʛʠ-

ʯʝʩʢʦʤʫ ʵʣʝʤʝʥʪʫ ʜʘʥʥʳʭ x. ʇʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʨʝʧʣʠʢʘʤʠ ʦʪʚʝʯʘ-

ʝʪ ʟʘ ʦʪʦʙʨʘʞʝʥʠʝ ʦʧʝʨʘʮʠʡ ʥʘʜ x ʚ ʦʧʝʨʘʮʠʠ ʥʘʜ ʬʠʟʠʯʝʩʢʠʤʠ ʢʦʧʠ-

ʷʤʠ x (x1, x2 ,..., xn). ʊʠʧʠʯʥʳʡ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʝʥʠʷ ʨʝʧʣʠʢʘʤʠ, ʩʣʝ-

ʜʫʶʱʠʡ ʢʨʠʪʝʨʠʶ ʧʦʣʥʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʢʦʧʠʡ, ʠʟʚʝʩʪʝʥ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ ROWA (Read-Once/Write-All ï ʯʪʝʥʠʝ ʠʟ ʦʜʥʦʡ ʢʦʧʠʠ, ʟʘ-

ʧʠʩʴ ʚʦ ʚʩʝ ʢʦʧʠʠ). ʇʨʦʪʦʢʦʣ ROWA ʦʪʦʙʨʘʞʘʝʪ ʯʪʝʥʠʝ x [Read(x)] ʚ 

ʦʧʝʨʘʮʠʶ ʯʪʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʢʦʧʠʡ xi [Read(xi). ʀʟ ʢʘ-

ʢʦʡ ʠʤʝʥʥʦ ʢʦʧʠʠ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʯʪʝʥʠʝ, ʥʝʚʘʞʥʦ ï ʵʪʦʪ ʚʦ-

ʧʨʦʩ ʤʦʞʝʪ ʨʝʰʘʪʴʩʷ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʂʘʞʜʘʷ ʦʧʝʨʘ-

ʮʠʷ ʟʘʧʠʩʠ ʚ ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ x ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʤʥʦʞʝ-

ʩʪʚʦ ʦʧʝʨʘʮʠʡ ʟʘʧʠʩʠ ʚʦ ʚʩʝ ʬʠʟʠʯʝʩʢʠʝ ʢʦʧʠʠ x. 

ʇʨʦʪʦʢʦʣ ROWA ʧʨʦʩʪ ʠ ʧʨʷʤʦʣʠʥʝʝʥ, ʥʦ ʦʥ ʪʨʝʙʫʝʪ ʜʦʩʪʫʧʥʦ-

ʩʪʠ ʚʩʝʭ ʢʦʧʠʡ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʪʨʘʥʟʘʢʮʠʶ ʤʦʞʥʦ ʙʳʣʦ ʪʝʨ-

ʤʠʥʠʨʦʚʘʪʴ. ʉʙʦʡ ʥʘ ʦʜʥʦʤ ʠʟ ʫʟʣʦʚ ʧʨʠʚʝʜʝʪ ʢ ʙʣʦʢʠʨʦʚʘʥʠʶ ʪʨʘʥ-

ʟʘʢʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʙʘʟʳ ʜʘʥʥʳʭ. 

ɹʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʤʷʛʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ 

ʪʨʘʥʟʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʢʘʞʜʫʶ ʢʦʧʠʶ ʵʣʝʤʝʥʪʘ 

ʜʘʥʥʳʭ. ɺʩʝ ʦʥʠ ʦʩʣʘʙʣʷʶʪ ROWA, ʩʦʧʦʩʪʘʚʣʷʷ ʦʧʝʨʘʮʠʶ ʟʘʧʠʩʠ ʩ 

ʥʝʢʦʪʦʨʳʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʬʠʟʠʯʝʩʢʠʭ ʢʦʧʠʡ. 

ʀʜʝʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʪʨʘʥʟʘʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʦʧʠʡ, ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʤʝ-

ʭʘʥʠʟʤʘ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʚʦʨʫʤʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʪʦʢʦʣʘʭ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʧʣʠʢʘʤʠ. ɸʣʛʦʨʠʪʤ ʢʦʥʩʝʥʩʫʩʘ ʙʦʣʴʰʠʥʩʪʚʘ ʤʦʞʥʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʝʤʥʦʛʦ ʩ ʜʨʫʛʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ: ʢʘʞʜʦʡ ʢʦʧʠʠ ʜʘʥ-

ʥʳʭ ʧʨʠʧʠʩʳʚʘʝʪʩʷ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ ʛʦʣʦʩʦʚ, ʠ ʪʨʘʥʟʘʢʮʠʷ, ʠʟʤʝ-

ʥʷʶʱʘʷ ʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ, ʤʦʞʝʪ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʪʴʩʷ, 

ʝʩʣʠ ʦʥʘ ʥʘʙʝʨʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʣʦʩʦʚ. ʅʘ ʪʦʡ ʞʝ ʠʜʝʝ ʦʩʥʦʚʘʥ ʨʘʥ-

ʥʠʡ ʘʣʛʦʨʠʪʤ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʚʦʨʫʤʘ (quorum-based voting 
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algorithm) [Gifford, 1979], ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʧʨʠʩʚʘʠʚʘʝʪ ʢʦʧʠʷʤ ʜʘʥʥʳʭ 

(ʚʦʟʤʦʞʥʦ, ʥʝ ʦʜʥʦ ʠ ʪʦ ʞʝ) ʯʠʩʣʦ ʛʦʣʦʩʦʚ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʶʙʦʡ 

ʦʧʝʨʘʮʠʠ ʯʪʝʥʠʷ ʠʣʠ ʟʘʧʠʩʠ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʠʪʴ 

ʢʚʦʨʫʤ ʯʪʝʥʠʷ (read quorum) (Vr) ʠʣʠ ʢʚʦʨʫʤ ʟʘʧʠʩʠ (write quorum) 

(Vw). ɽʩʣʠ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʠʤʝʝʪ ʚ ʩʫʤʤʝ V ʛʦʣʦʩʦʚ, ʪʦ ʧʨʠ ʦʧʨʝʜʝ-

ʣʝʥʠʠ ʢʚʦʨʫʤʦʚ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ. 

1. Vr + Vw > V (ʜʚʝ ʪʨʘʥʟʘʢʮʠʠ ʥʝ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʯʠʪʘʪʴ ʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʣʝʤʝʥʪ ʜʘʥʥʳʭ ʚʦ ʠʟʙʝʞʘʥʠʝ ʢʦʥ-

ʬʣʠʢʪʘ ʯʪʝʥʠʝ-ʟʘʧʠʩʴ); 

2. Vw > V/2 (ʜʚʝ ʪʨʘʥʟʘʢʮʠʠ ʥʝ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʟʘʧʠʩʴ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʵʣʝʤʝʥʪʘ ʜʘʥʥʳʭ ʚʦ ʠʟʙʝʞʘʥʠʝ ʢʦʥʬʣʠʢʪʘ 

ʟʘʧʠʩʴ-ʟʘʧʠʩʴ). 

ʇʨʦʙʣʝʤʘ, ʧʨʠʩʫʱʘʷ ʵʪʦʤʫ ʧʦʜʭʦʜʫ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʪʨʘʥʟʘʢ-

ʮʠʷ ʜʦʣʞʥʘ ʥʘʙʨʘʪʴ ʢʚʦʨʫʤ ʜʘʞʝ ʜʣʷ ʯʪʝʥʠʷ. ʀʟ-ʟʘ ʵʪʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʠ ʥʝʦʧʨʘʚʜʘʥʥʦ ʟʘʤʝʜʣʷʝʪʩʷ ʜʦʩʪʫʧ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ ʯʪʝʥʠʝ. ɹʳʣ 

ʧʨʝʜʣʦʞʝʥ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʨʦʪʦʢʦʣ ʛʦʣʦʩʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʢʚʦʨʫʤʘ, 

ʛʜʝ ʵʪʦʪ ʩʝʨʴʝʟʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ [Abbadi et al., 1985]. 

ʆʜʥʘʢʦ ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʠʩʭʦʜʠʪ ʠʟ ʩʦʚʝʨʰʝʥʥʦ ʥʝʨʝʘʣʠʩʪʠʯʥʳʭ ʧʨʝʜ-

ʧʦʣʦʞʝʥʠʡ ʦ ʩʚʦʡʩʪʚʘʭ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɹʘʟʦʚʳʝ ʪʨʝʙʦ-

ʚʘʥʠʷ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʚʩʝʤ ʫʟʣʘʤ ʥʝʤʝʜʣʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʠʟʚʝʩʪʥʦ 

ʦʙ ʦʪʢʘʟʘʭ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚ ʪʦʧʦʣʦʛʠʠ ʩʝʪʠ, ʠ ʢʘʞʜʳʡ 

ʫʟʝʣ ʨʘʩʧʦʣʘʛʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʪʦʡ ʯʘʩʪʠ ʩʝʪʠ, ʛʜʝ ʩʦʜʝʨʞʘʪʩʷ ʫʟ-

ʣʳ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦ ʛʘ-

ʨʘʥʪʠʨʦʚʘʪʴ ʚʳʧʦʣʥʠʤʦʩʪʴ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʪʦ-

ʢʦʣ ʧʦʣʥʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʢʦʧʠʡ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʤ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʘ ʧʨʦʪʦʢʦʣʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʦʣʦʩʦ-

ʚʘʥʠʠ, ʩʣʠʰʢʦʤ ʩʣʦʞʥʳ, ʠ ʩ ʥʠʤʠ ʩʚʷʟʘʥʳ ʚʳʩʦʢʠʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦ-

ʜʳ. ʇʦʵʪʦʤʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʉʋɹɼ 

ʥʠ ʦʜʠʥ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝ-

ʥʝʥʠʷ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʙʦʣʝʝ ʛʠʙʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʨʝʧʣʠ-

ʢʘʮʠʡ, ʛʜʝ ʪʠʧ ʩʦʛʣʘʩʦʚʘʥʠʷ ʢʦʧʠʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʫʞʝ ʩʦʟʜʘʥʦ ʠʣʠ ʩʦʟʜʘʝʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʩʝʨʚʝʨʦʚ ʨʝʧʣʠʢʘʮʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʩʪʨʦʡʥʦʡ ʪʝʦʨʠʠ, ʢʦʪʦʨʘʷ ʙʳ ʧʦʟʚʦʣʷʣʘ 
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ʩʫʜʠʪʴ ʦ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʝʧʣʠʮʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʩʪʨʦʛʠʝ ʧʦʣʠʪʠʢʠ ʨʝʧʣʠʢʘʮʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʣʠʰʴ ʚ ʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. 

 

ʊʝʦʨʝʤʘ ʉɸʈ 

 

ʊʝʦʨʝʤʘ CAP (ʠʟʚʝʩʪʥʘʷ ʪʘʢʞʝ ʢʘʢ ʪʝʦʨʝʤʘ ɹʨʶʝʨʘ) ð ʵʚʨʠʩʪʠ-

ʯʝʩʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʣʶʙʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʚʦʟʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʥʝ ʙʦʣʝʝ ʜʚʫʭ ʠʟ ʪʨʸʭ ʩʣʝʜʫʶʱʠʭ 

ʩʚʦʡʩʪʚ: 

¶ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ (ʘʥʛʣ. consistency) ð ʚʦ ʚʩʝʭ ʚʳ-

ʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʘʭ ʚ ʦʜʠʥ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʜʘʥʥʳʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʪ 

ʜʨʫʛ ʜʨʫʛʫ; 

¶ ʜʦʩʪʫʧʥʦʩʪʴ (ʘʥʛʣ. availability) ð ʣʶʙʦʡ ʟʘʧʨʦʩ ʢ ʨʘʩʧʨʝ-

ʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʝ ʟʘʚʝʨʰʘʝʪʩʷ ʢʦʨʨʝʢʪʥʳʤ ʦʪʢʣʠʢʦʤ, ʦʜʥʘʢʦ ʙʝʟ ʛʘ-

ʨʘʥʪʠʠ, ʯʪʦ ʦʪʚʝʪʳ ʚʩʝʭ ʫʟʣʦʚ ʩʠʩʪʝʤʳ ʩʦʚʧʘʜʘʶʪ; 

¶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʜʝʣʝʥʠʶ (ʘʥʛʣ. partition tolerance) ð 

ʨʘʩʱʝʧʣʝʥʠʝ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʠʟʦʣʠʨʦʚʘʥʥʳʭ 

ʩʝʢʮʠʡ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ ʦʪʢʣʠʢʘ ʦʪ ʢʘʞʜʦʡ ʠʟ ʩʝʢʮʠʡ. 

ɸʢʨʦʥʠʤ CAP ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʪʝʦʨʝʤʳ ʩʬʦʨʤʠʨʦʚʘʥ ʠʟ ʧʝʨʚʳʭ 

ʙʫʢʚ ʘʥʛʣʠʡʩʢʠʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʵʪʠʭ ʪʨʸʭ ʩʚʦʡʩʪʚ. 

ʇʨʠʥʮʠʧ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʧʨʦʬʝʩʩʦʨʦʤ ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʚ ɹʝʨʢʣʠ ʕʨʠʢʦʤ ɹʨʶʝʨʦʤ ʚ ʠʶʣʝ 2000 ʛʦʜʘ ʠ ʚʧʦʩʣʝʜ-

ʩʪʚʠʠ ʧʦʣʫʯʠʣ ʰʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʧʨʠʟʥʘʥʠʝ ʚ ʩʨʝʜʝ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʧʦ ʨʘʩʧʨʝʜʝʣʸʥʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ. ʂʦʥʮʝʧʮʠʷ NoSQL, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʦʡ ʩʦʟʜʘʶʪʩʷ ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʥʝʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʟʘʯʘʩʪʫʶ ʠʩʧʦʣʴʟʫʝʪ ʵʪʦʪ ʧʨʠʥʮʠʧ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʙʦʩʥʦʚʘʥʠʷ ʥʝʠʟʙʝʞʥʦʩʪʠ ʦʪʢʘʟʘ ʦʪ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʭ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʦʨʝʤʳ CAP, ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʧʘʨʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʚʦʡʩʪʚ ʠʟ ʪʨʸʭ ʚʦʟ-

ʤʦʞʥʳʭ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʪʨʠ ʢʣʘʩʩʘ ð CA, CP, AP. 

ɺ ʩʠʩʪʝʤʝ ʢʣʘʩʩʘ CA ʚʦ ʚʩʝʭ ʫʟʣʘʭ ʜʘʥʥʳʝ ʩʦʛʣʘʩʦʚʘʥʳ ʠ ʦʙʝʩ-

ʧʝʯʝʥʘ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʦʥʘ ʞʝʨʪʚʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʨʘʩʧʘʜʫ 
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ʥʘ ʩʝʢʮʠʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʳ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦ ʪʨʘʥʟʘʢʮʠʦʥʥʦʩʪʴ ʚ 

ʩʤʳʩʣʝ ACID, ʧʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦ-

ʚʝ ʢʣʘʩʪʝʨʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠʣʠ ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ 

ʩʣʫʞʙʘ ʢʘʪʘʣʦʛʦʚ LDAP. 

ʉʠʩʪʝʤʘ ʢʣʘʩʩʘ CP ʚ ʢʘʞʜʳʡ ʤʦʤʝʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʳʡ 

ʨʝʟʫʣʴʪʘʪ ʠ ʩʧʦʩʦʙʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʧʘʜʘ, ʥʦ ʜʦʩʪʠ-

ʛʘʝʪ ʵʪʦʛʦ ʚ ʫʱʝʨʙ ʜʦʩʪʫʧʥʦʩʪʠ: ʤʦʞʝʪ ʥʝ ʚʳʜʘʚʘʪʴ ʦʪʢʣʠʢ ʥʘ ʟʘʧʨʦʩ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʩʧʘʜʫ ʥʘ ʩʝʢʮʠʠ ʪʨʝʙʫʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʜʫʙʣʠʨʦʚʘʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʩʝʭ ʫʟʣʘʭ ʩʠʩʪʝʤʳ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪʤʝʯʘʝʪʩʷ ʧʨʘʢʪʠ-

ʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʨʘʩʧʨʝʜʝ-

ʣʸʥʥʳʭ ʧʝʩʩʠʤʠʩʪʠʯʝʩʢʠʭ ʙʣʦʢʠʨʦʚʦʢ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ. 

ɺ ʩʠʩʪʝʤʝ ʢʣʘʩʩʘ AP ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʮʝʣʦʩʪʥʦʩʪʴ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʚʳʧʦʣʥʝʥʳ ʫʩʣʦʚʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʩʧʘʜʫ ʥʘ ʩʝʢʮʠʠ. 

ʍʦʪʷ ʩʠʩʪʝʤʳ ʪʘʢʦʛʦ ʨʦʜʘ ʠʟʚʝʩʪʥʳ ʟʘʜʦʣʛʦ ʜʦ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʠʥ-

ʮʠʧʘ CAP (ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʝ ʚʝʙ-ʢʵʰʠ ʠʣʠ DNS), ʨʦʩʪ ʧʦ-

ʧʫʣʷʨʥʦʩʪʠ ʨʝʰʝʥʠʡ ʩ ʵʪʠʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ ʩʚʷʟʳʚʘʝʪʩʷ ʠʤʝʥʥʦ ʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʪʝʦʨʝʤʳ CAP. ʊʘʢ, ʙʦʣʴʰʠʥʩʪʚʦ NoSQL-ʩʠʩʪʝʤ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʠ ʩʩʳʣʘʶʪʩʷ ʥʘ 

ʪʝʦʨʝʤʫ CAP ʢʘʢ ʥʘ ʤʦʪʠʚ ʪʘʢʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ. ɿʘʜʘʯʝʡ ʧʨʠ ʧʦʩʪʨʦʝ-

ʥʠʠ AP-ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʮʝ-

ʣʝʩʦʦʙʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʚ ʵʪʦʤ ʩʤʳʩʣʝ ʧʨʦ AP-

ʩʠʩʪʝʤʳ ʛʦʚʦʨʷʪ, ʢʘʢ ʦ çʮʝʣʦʩʪʥʳʭ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝè (ʘʥʛʣ. 

eventually consistent) ʠʣʠ ʢʘʢ ʦ çʩʣʘʙʦ ʮʝʣʦʩʪʥʳʭè (ʘʥʛʣ. weak 

consistent). 

ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2000-ʭ ʛʦʜʦʚ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʧʦʜʭʦʜ ʢ ʧʦ-

ʩʪʨʦʝʥʠʶ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʪʨʝʙʦʚʘʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ 

ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚʳʧʦʣʥʝʥʳ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʥʘʟʚʘʥʳʡ ʘʢʨʦʥʠʤʦʤ 

BASE (ʦʪ ʘʥʛʣ. Basically Available, Soft-state, Eventually consistent ð 

ʙʘʟʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ, ʥʝʫʩʪʦʡʯʠʚʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʚ ʢʦ-

ʥʝʯʥʦʤ ʩʯʸʪʝ), ʧʨʠ ʵʪʦʤ ʪʘʢʦʡ ʧʦʜʭʦʜ ʥʘʧʨʷʤʫʶ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ 

ACID. ʇʦʜ ʙʘʟʦʚʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʠʣʦʞʝʥʠʷ, ʯʪʦʙʳ ʩʙʦʡ ʚ ʥʝʢʦʪʦʨʳʭ ʫʟʣʘʭ ʧʨʠʚʦ-

ʜʠʣ ʢ ʦʪʢʘʟʫ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʪʦʣʴʢʦ ʜʣʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʩʝʩʩʠʡ 
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ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ. ʅʝʫʩʪʦʡʯʠʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʞʝʨʪʚʦʚʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʤ 

ʭʨʘʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʩʝʩʩʠʡ (ʪʘʢʠʭ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʚʳʙʦʨʦʢ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʚʠʛʘʮʠʠ, ʢʦʥʪʝʢʩʪʝ), ʧʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʠ-

ʨʫʷʩʴ ʥʘ ʬʠʢʩʘʮʠʠ ʦʙʥʦʚʣʝʥʠʡ ʪʦʣʴʢʦ ʢʨʠʪʠʯʥʳʭ ʦʧʝʨʘʮʠʡ. ʉʦʛʣʘʩʦ-

ʚʘʥʥʦʩʪʠ ʚ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʪʨʘʢʪʫʶʱʝʡʩʷ ʢʘʢ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʠʚʦ-

ʨʝʯʠʚʦʩʪʠ ʜʘʥʥʳʭ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʥʦ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ ʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʦʟʨʠʤʦʝ ʚʨʝʤʷ, ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

3.4. ɸʨʭʠʪʝʢʪʫʨʘ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

 

ʂʦʥʢʨʝʪʥʳʡ ʚʘʨʠʘʥʪ ʧʦʩʪʨʦʝʥʠʷ ɸʀʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʸ ʘʨʭʠʪʝʢ-

ʪʫʨʦʡ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ɸʀʉ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʦʙʨʘʟʦ-

ʚʘʥʠʝʤ, ʧʨʠ ʦʧʠʩʘʥʠʠ ʝʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʣʴʟʫʶʪʩʷ ʨʷʜʦʤ ʩʪʨʫʢʪʫʨ, ʦʪ-

ʣʠʯʘʶʱʠʭʩʷ ʪʠʧʘʤʠ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ (ʩʤ. ʪʘʙʣ.13). 

 

ʊʘʙʣʠʮʘ 13. ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʧʠʩʘʥʠʠ ɸʀʉ ʚʠʜʳ ʩʪʨʫʢʪʫʨ 

 

ɺʠʜ ʩʪʨʫʢʪʫʨʳ 

 

ʊʠʧ ʵʣʝʤʝʥʪʦʚ 

 

ʊʠʧ ʩʚʷʟʝʡ 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʌʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʊʝʭʥʠʯʝʩʢʘʷ ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʟʣʳ 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ɽʜʠʥʠʮʳ ʠʥʬʦʨʤʘʮʠʠ ʇʨʦʮʝʜʫʨʳ ʠ ʦʧʝʨʘʮʠʠ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

  

ʇʨʦʛʨʘʤʤʥʘʷ 

ʇʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʠ ʧʨʦʛʨʘʤʤʳ 

  

ʋʧʨʘʚʣʷʶʱʠʝ ʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʰʪʘʪʥʳʝ 

ʝʜʠʥʠʮʳ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ 

ʆʪʥʦʰʝʥʠʷ ʧʦʜʯʠʥʝʥʠʷ ʠ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ 

 

ʊʝʭʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ɸʀʉ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʴ-

ʥʦʡ ʧʨʠ ʝʝ ʘʥʘʣʠʟʝ ʠ ʩʠʥʪʝʟʝ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʦʩʥʦʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ɸʀʉ ʷʚʣʷʶʪʩʷ: 
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ʎʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ (ʎʆɼ) - ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ, ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦ-ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʦʜʥʦʤʫ 

ʦʙʲʝʢʪʫ ɸʀʉ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʧʦʣʥʝ-

ʥʠʷ ʟʘʜʘʥʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʙʲʝʢʪʝ. ɺ ʩʠʩʪʝʤʘʭ ʩ ʠʝʨʘʨʭʠ-

ʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʘʶʪ ʎʆɼ ʛʦʣʦʚʥʳʭ, ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʠ 

ʥʠʟʦʚʳʭ ʦʙʲʝʢʪʦʚ (ʨʠʩ. 3.3). 

 
ʈʠʩ. 3.3. ʊʝʭʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʎʆɼ ʩʦʩʪʦʠʪ ʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʚ 

ʩʝʙʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʨʠʩ. 3.4). ʅʠʞʝ ʧʨʠʚʝʜʝʥ 

ʩʧʠʩʦʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ: 

¶ ʕʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ (ʩʝʨʚʝʨʳ, ʤʘʰʠ-

ʥʳ) (ɺʂ, ʕɺʄ) ï ʩʦʟʜʘʥʠʝ ʠ ʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ, ʨʝʰʝʥʠʝ 

ʨʘʩʯʝʪʥʳʭ ʟʘʜʘʯ, ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ; 

¶ ʂʦʤʧʣʝʢʩʳ ʩʨʝʜʩʪʚ ʦʙʱʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ɺʂ (ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ï ɸʈʄ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʙʘʟʝ ʧʝʨʩʦ-

ʥʘʣʴʥʳʭ ʕɺʄ ʠʣʠ ʪʝʨʤʠʥʘʣʦʚ) ï ʚʚʦʜ, ʧʨʠʝʤ ʜʘʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴ-
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ʥʳʭ ʢʦʤʧʣʝʢʪʦʚ, ʭʨʘʥʝʥʠʝ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʨʝʰʝʥʠʝ ʥʝ-

ʩʣʦʞʥʳʭ ʟʘʜʘʯ; 

¶ ʂʦʤʧʣʝʢʩʳ ʩʨʝʜʩʪʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ (ʂʉʇɼ) - ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʦʪ ʠʩʪʦʯʥʠʢʘ (ʦʪʧʨʘʚʠʪʝʣʷ) ʢ ʧʦʪʨʝʙʠʪʝʣʶ 

(ʧʦʣʫʯʘʪʝʣʶ); 

¶ ʂʦʤʧʣʝʢʩʳ ʩʨʝʜʩʪʚ ʬʠʢʩʘʮʠʠ ʠ ʩʙʦʨʘ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ (ɸɼʀ) - ʬʠʢʩʠʨʫʶʪ ʠ ʩʦʙʠʨʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʤʝʩʪʘʭ ʝʝ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʝ ʚ ʚʠʜʝ, ʜʦʧʫʩʢʘʶʱʝʤ ʧʝʨʝʜʘʯʫ; 

¶ ʂʦʤʧʣʝʢʩʳ ʩʨʝʜʩʪʚ ʚʝʜʝʥʠʷ ʝʜʠʥʦʛʦ ʚʨʝʤʝʥʠ (ʂʉɺɽɺ) - 

ʠʥʜʠʢʘʮʠʶ ʪʝʢʫʱʝʛʦ ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ, ʦʪʩʯʝʪ ʘʙʩʦʣʶʪʥʦʛʦ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ; 

¶ ʂʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ 

(ʂʉʊʆʈ) ï ʧʦʜʜʝʨʞʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʩʪʘʣʴʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ; 

¶ ʂʦʤʧʣʝʢʩ ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ ʠ ʪʨʝʥʘʞʘ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ   

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʦʩʪʘʚʘ (ʂʉʆʊ); 

¶ ʢʦʤʧʣʝʢʩʳ ʩʨʝʜʩʪʚ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ (ʂʉɾʆ) - ʩʦʟʜʘʥʠʝ 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʝʨʩʦʥʘʣʘ ʫʩʣʦʚʠʷ. 

 

 
ʈʠʩ. 3.4. ʆʙʦʙʱʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
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3.5. ʈʝʧʣʠʢʘʮʠʷ ʙʘʟ ʜʘʥʥʳʭ 

 

ʉʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʙʘʟʘ ʜʘʥ-

ʥʳʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʢʪʫʘʣʴʥʫʶ ʚʝʨʩʠʶ ʠʟʤʝʥʷʝʤʳʭ 

ʬʘʡʣʦʚ, ʩʦʜʝʨʞʘʱʫʶ ʚ ʩʝʙʝ ʚʩʝ ʧʦʩʣʝʜʥʠʝ ʠʩʧʨʘʚʣʝʥʠʷ, ʩʜʝʣʘʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʨʘʟʣʠʯʥʳʭ ʫʟʣʦʚ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

ɺʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʝʜʠʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʥʠʢʘʶʪ ʚ ʨʘʟʥʳʭ ʩʣʫʯʘʷʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʢʦʤʧʘʥʠʠ, ʢʦʛʜʘ ʩʦʟʜʘʶʪʩʷ ʫʜʘʣʝʥʥʳʝ ʬʠʣʠʘʣʳ, ʤʘʛʘʟʠʥʳ ʠ 

ʩʢʣʘʜʳ. ʂʘʞʜʘʷ ʫʜʘʣʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʮʝʣʴʶ ʧʦʚʳ-

ʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʦʣʞʥʘ ʨʘʙʦʪʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʦʪʧʨʘʚʣʷʷ ʚ ʎʝʥʪʨʘʣʴʥʳʡ ʦʬʠʩ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʩʪʦʨʦʥʝ ʨʘʟʣʠʯ-

ʥʳʭ ʢʣʠʝʥʪʦʚ ʩʠʩʪʝʤʳ (ʫʟʣʦʚ ʩʝʪʠ) ʚʳʧʦʣʥʷʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʤʝʭʘ-

ʥʠʟʤʘ ʨʝʧʣʠʢʘʮʠʡ (ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʚʦʧʨʦʩʝ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʙʘʟʳ). 

ʈʝʧʣʠʢʘʮʠʷ ð ʧʨʦʮʝʩʩ ʧʨʠʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ 

ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ɹɼ ʚ ʠʜʝʥʪʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʈʝʧʣʠʢʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʤʝʪʘʬʦʨʫ ʠʟʜʘʪʝʣʴʩʢʦʛʦ ʜʝʣʘ, ʚ ʦʩʥʦʚʝ 

ʪʦʧʦʣʦʛʠʠ ʨʝʧʣʠʢʘʮʠʠ ʣʝʞʘʪ ʪʘʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʢʘʢ ʠʟʜʘʪʝʣʴ, ʨʘʩʧʨʦ-

ʩʪʨʘʥʠʪʝʣʴ, ʧʦʜʧʠʩʯʠʢʠ, ʧʫʙʣʠʢʘʮʠʠ, ʩʪʘʪʴʠ ʠ ʧʦʜʧʠʩʢʠ. 

ʈʝʧʣʠʢʘʮʠʶ Microsoft SQL Server ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʪʝʨʤʠ-

ʥʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʧʫʩʢʦʤ ʞʫʨʥʘʣʘ. 

ʀʟʜʘʪʝʣʴ ʞʫʨʥʘʣʘ ʚʳʧʫʩʢʘʝʪ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʫʙʣʠʢʘʮʠʡ. 

ʇʫʙʣʠʢʘʮʠʷ ʩʦʜʝʨʞʠʪ ʩʪʘʪʴʠ. 

ʀʟʜʘʪʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʞʫʨʥʘʣ ʥʘʧʨʷʤʫʶ ʠʣʠ ʯʝʨʝʟ ʨʘʩʧʨʦ-

ʩʪʨʘʥʠʪʝʣʷ. 

ʇʦʜʧʠʩʯʠʢʠ ʧʦʣʫʯʘʶʪ ʧʫʙʣʠʢʘʮʠʠ, ʥʘ ʢʦʪʦʨʳʝ ʦʥʠ ʧʦʜʧʠʩʘ-

ʣʠʩʴ. 

ʍʦʪʷ ʤʝʪʘʬʦʨʘ ʞʫʨʥʘʣʘ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʩʫʪʴ ʨʝʧʣʠʢʘʮʠʠ, ʦʥʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʚʩʝ ʬʫʥʢʮʠʠ ʨʝʧʣʠʢʘʮʠʠ SQL Server. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʦʥʘ ʥʝ ʩʦʜʝʨʞʠʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʧʠʩʯʠʢʘ ʜʝʣʘʪʴ ʦʙʥʦʚʣʝʥʠʷ, ʘ ʠʟʜʘ-

ʪʝʣʷ ð ʚʥʦʩʠʪʴ ʥʘʢʦʧʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʩʪʘʪʴʠ. 
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ʀʟʜʘʪʝʣʴ ð ʵʪʦ ʵʢʟʝʤʧʣʷʨ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪ ʜʦ-

ʩʪʫʧ ʢ ʜʘʥʥʳʤ ʠʟ ʜʨʫʛʠʭ ʤʝʩʪ ʟʘ ʩʯʝʪ ʨʝʧʣʠʢʘʮʠʠ. ʀʟʜʘʪʝʣʴ ʤʦʞʝʪ 

ʠʟʜʘʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʫʙʣʠʢʘʮʠʡ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʣʦʛʠʯʝʩʢʠ 

ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʨʝʧʣʠʮʠʨʫʝʤʳʤʠ ʜʘʥʥʳʤʠ ʦʙʲʝʢʪʦʚ. 

ʈʘʩʧʨʦʩʪʨʘʥʠʪʝʣʴ ð ʵʪʦ ʵʢʟʝʤʧʣʷʨ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʳʩʪʫʧʘʶʱʠʡ 

ʚ ʢʘʯʝʩʪʚʝ ʭʨʘʥʠʣʠʱʘ ʜʣʷ ʜʘʥʥʳʭ ʨʝʧʣʠʢʘʮʠʠ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʜʥʠʤ 

ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʠʟʜʘʪʝʣʷʤʠ. ʂʘʞʜʳʡ ʠʟʜʘʪʝʣʴ ʩʚʷʟʘʥ ʩ ʦʜʥʦʡ ʙʘʟʦʡ 

ʜʘʥʥʳʭ, ʥʘʟʳʚʘʝʤʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ ʠ ʨʘʩʧʦʣʦʞʝʥ-

ʥʦʡ ʫ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ. ɹʘʟʘ ʜʘʥʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ ʭʨʘʥʠʪ ʜʘʥ-

ʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʨʝʧʣʠʢʘʮʠʠ, ʤʝʪʘʜʘʥʥʳʝ ʦ ʧʫʙʣʠʢʘʮʠʠ ʠ ʠʥʦʛʜʘ ʚʳ-

ʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʦʯʝʨʝʜʠ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʜʘʥʥʳʭ ʦʪ ʠʟʜʘʪʝʣʷ 

ʧʦʜʧʠʩʯʠʢʘʤ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ 

ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʠʟʜʘʪʝʣʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɽʛʦ 

ʥʘʟʳʚʘʶʪ ʣʦʢʘʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤ. ʂʦʛʜʘ ʠʟʜʘʪʝʣʴ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʠʪʝʣʴ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ ʩʝʨʚʝʨʘ ʙʘʟ ʜʘʥʥʳʭ, 

ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʴ ʥʘʟʳʚʘʶʪ ʫʜʘʣʝʥʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤ. 

ʇʦʜʧʠʩʯʠʢ ð ʵʪʦ ʵʢʟʝʤʧʣʷʨ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪ 

ʨʝʧʣʠʮʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. ʇʦʜʧʠʩʯʠʢ ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦʪ ʥʝ-

ʩʢʦʣʴʢʠʭ ʠʟʜʘʪʝʣʝʡ ʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʫʙʣʠʢʘʮʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʠʧʘ ʚʳʙʨʘʥʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʧʦʜʧʠʩʯʠʢ ʤʦʞʝʪ ʪʘʢʞʝ ʚʦʟʚʨʘʱʘʪʴ ʠʟ-

ʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟʜʘʪʝʣʶ ʠʣʠ ʧʦʚʪʦʨʥʦ ʧʫʙʣʠʢʦʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ 

ʜʨʫʛʠʭ. 

ʉʪʘʪʴʷ ð ʵʪʦ ʦʙʲʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʝʥ ʚ ʧʦʜʧʠʩ-

ʢʫ. ʇʫʙʣʠʢʘʮʠʷ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʪʘʪʝʡ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʪʘʙʣʠʮ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʭʨʘʥʠʤʳʭ ʧʨʦʮʝʜʫʨ ʠ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. 

ɽʩʣʠ ʩʪʘʪʴʠ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʯʠʩʣʘ ʢʦ-

ʣʦʥʦʢ ʠ ʩʪʨʦʢ ʜʘʥʥʳʭ, ʦʪʧʨʘʚʣʷʝʤʳʭ ʧʦʜʧʠʩʯʠʢʫ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʬʠʣʴʪʨʳ. 

ʇʫʙʣʠʢʘʮʠʷ ð ʵʪʦ ʢʦʣʣʝʢʮʠʷ ʠʟ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʪʝʡ 

ʠʟ ʦʜʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ɻʨʫʧʧʠʨʦʚʢʘ ʥʝʩʢʦʣʴʢʠʭ ʩʪʘʪʝʡ ʧʦ ʧʫʙʣʠʢʘ-

ʮʠʷʤ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʫʢʘʟʳʚʘʪʴ ʣʦʛʠʯʝʩʢʠʡ ʩʚʷʟʘʥʥʳʡ ʥʘʙʦʨ ʦʙʲʝʢ-

ʪʦʚ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʨʝʧʣʠʮʠʨʦʚʘʥʳ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʇʦʜʧʠʩʢʘ ð ʵʪʦ ʟʘʧʨʦʩ ʢʦʧʠʠ ʧʫʙʣʠʢʘʮʠʠ ʜʣʷ ʦʪʧʨʘʚʢʠ ʧʦʜ-

ʧʠʩʯʠʢʫ. ʇʦʜʧʠʩʢʘ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʘʷ ʧʫʙʣʠʢʘʮʠʷ ʙʫʜʝʪ ʦʪʧʨʘʚʣʝʥʘ, 
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ʢʫʜʘ ʠ ʢʦʛʜʘ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʧʦʜʧʠʩʢʠ: ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʠ ʧʦ 

ʟʘʧʨʦʩʫ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʨʝʧʣʠʢʘʮʠʠ: 

¶ ʈʝʧʣʠʢʘʮʠʷ ʤʦʤʝʥʪʘʣʴʥʳʭ ʩʥʠʤʢʦʚ; 

¶ ʈʝʧʣʠʢʘʮʠʷ ʥʘ ʫʨʦʚʥʝ ʪʨʘʥʟʘʢʮʠʡ; 

¶ ʈʝʧʣʠʢʘʮʠʷ ʜʘʥʥʳʭ ʤʝʪʦʜʦʤ ʩʣʠʷʥʠʷ. 

ɺʳʙʦʨ ʪʠʧʘ ʨʝʧʣʠʢʘʮʠʠ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦ-

ʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʠʟʠʯʝʩʢʦʡ ʩʨʝʜʳ ʨʝʧʣʠʢʘʮʠʠ, ʪʠʧʘ ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʨʝʧʣʠʮʠʨʫʝʤʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʫ ʧʦʜʧʠʩʯʠʢʘ. 

ʌʠʟʠʯʝʩʢʘʷ ʩʨʝʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʠʩʣʦʤ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʤ ʢʦʤʧʴʶ-

ʪʝʨʦʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʨʝʧʣʠʢʘʮʠʶ, ʘ ʪʘʢʞʝ ʪʝʤ, ʷʚʣʷʶʪʩʷ ʣʠ ʦʥʠ ʢʣʠ-

ʝʥʪʘʤʠ ʠʣʠ ʩʝʨʚʝʨʘʤʠ. 

ʆʙʳʯʥʘʷ ʨʝʧʣʠʢʘʮʠʷ ʣʶʙʦʛʦ ʪʠʧʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʩʭʦʜʥʦʡ ʩʠʥ-

ʭʨʦʥʠʟʘʮʠʠ ʧʫʙʣʠʢʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʫ ʠʟʜʘʪʝʣʷ ʠ ʧʦʜʧʠʩʯʠʢʦʚ. 

 

ʈʝʧʣʠʢʘʮʠʷ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ 

 

ʀʩʭʦʜʥʫʶ ʨʝʧʣʠʢʘʮʠʶ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʝʧʣʠʢʘ-

ʮʠʠ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʦʧʠʝʡ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʠ 

ʜʘʥʥʳʭ, ʫʢʘʟʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʝʡ. ʉʦʟʜʘʥʥʳʡ ʤʦʤʝʥʪʘʣʴʥʳʡ ʩʥʠʤʦʢ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʦʜʧʠʩʯʠʢʘʤ. ɺ ʩʣʫʯʘʝ ʨʝʧʣʠʢʘʮʠʠ ʤʦʤʝʥʪʘʣʴʥʦʛʦ 

ʩʥʠʤʢʘ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʥʝ ʦʪʩʣʝʞʠʚʘʶʪʩʷ. ʇʨʠ ʢʘʞʜʦʤ ʧʨʠʤʝʥʝ-

ʥʠʠ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝ-

ʟʘʧʠʩʳʚʘʶʪʩʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʧʣʠʢʘʮʠʠ ʤʦʤʝʥʪʘʣʴʥʳʭ ʩʥʠʤʢʦʚ 

ʫʤʝʩʪʥʦ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

¶ ɼʘʥʥʳʝ ʠʟʤʝʥʷʶʪʩʷ ʨʝʜʢʦ. 

¶ ɼʦʧʫʩʢʘʝʪʩʷ ʭʨʘʥʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʢʦ-

ʧʠʡ ʜʘʥʥʳʭ, ʫʩʪʘʨʝʚʰʠʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʘʥʥʳʤʠ ʠʟʜʘʪʝʣʷ. 

¶ ʈʝʧʣʠʮʠʨʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ. 

ɿʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʤʥʦʛʦ ʠʟʤʝʥʝʥʠʡ. 

ʈʝʧʣʠʢʘʮʠʷ ʤʦʤʝʥʪʘʣʴʥʳʭ ʩʥʠʤʢʦʚ ʩʦʟʜʘʝʪ ʤʝʥʴʰʫʶ ʥʝʧʨʝ-

ʨʳʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʠʟʜʘʪʝʣʷ, ʯʝʤ ʨʝʧʣʠʢʘʮʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʪʘʢ ʢʘʢ 

ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʦʪʩʣʝʞʠʚʘʶʪʩʷ. ʆʜʥʘʢʦ ʝʩʣʠ ʨʝʧʣʠʮʠʨʫ-
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ʝʪʩʷ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʧʦʪʨʝʙʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʩʫʨ-

ʩʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʠ ʧʝʨʝʜʘʪʴ ʩʥʠʤʦʢ. 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʨʝʧʣʠʢʘʮʠʠ ʤʦʤʝʥʪʘʣʴ-

ʥʦʛʦ ʩʥʠʤʢʘ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝ-

ʥʝʥʠʷ ʜʘʥʥʳʭ ʧʦʩʪʫʧʘʣʠ ʧʦʜʧʠʩʯʠʢʫ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʠʟʤʝʥʝʥʠʷ ʜʦʣʞʥʳ ʧʝʨʝʜʘʚʘʪʴʩʷ ʦʪ 

ʧʦʜʧʠʩʯʠʢʘ ʦʙʨʘʪʥʦ ʢ ʠʟʜʘʪʝʣʶ. ɼʣʷ ʪʘʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʨʝʧʣʠʢʘʮʠʶ ʪʨʘʥʟʘʢʮʠʡ ʠʣʠ ʨʝʧʣʠʢʘʮʠʶ ʩʣʠʷʥʠʝʤ. 

 

ʈʝʧʣʠʢʘʮʠʷ ʪʨʘʥʟʘʢʮʠʡ 

 

ʈʝʧʣʠʢʘʮʠʷ ʪʨʘʥʟʘʢʮʠʡ ʦʙʳʯʥʦ ʥʘʯʠʥʘʝʪʩʷ ʤʦʤʝʥʪʘʣʴʥʳʤ 

ʩʥʠʤʢʦʤ ʦʙʲʝʢʪʦʚ ʠ ʜʘʥʥʳʭ ʙʘʟʳ ʜʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʠ. ʇʦʩʣʝ ʩʥʷʪʠʷ 

ʠʩʭʦʜʥʦʛʦ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʠ 

ʩʭʝʤ, ʩʜʝʣʘʥʥʳʝ ʚ ʠʟʜʘʪʝʣʝ, ʦʙʳʯʥʦ ʜʦʩʪʘʚʣʷʶʪʩʷ ʧʦʜʧʠʩʯʠʢʫ ʧʦ ʤʝ-

ʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ. ʀʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʢ ʧʦʜʧʠʩʯʠʢʫ ʚ ʪʦʤ 

ʞʝ ʧʦʨʷʜʢʝ ʠ ʚ ʪʝʭ ʞʝ ʨʘʤʢʘʭ ʪʨʘʥʟʘʢʮʠʠ, ʯʪʦ ʠ ʫ ʠʟʜʘʪʝʣʷ. 

ʈʝʧʣʠʢʘʮʠʷ ʪʨʘʥʟʘʢʮʠʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʨʝʜʘʭ çʩʝʨʚʝʨ-

ʩʝʨʚʝʨè ʠ ʧʦʜʦʡʜʝʪ ʚ ʣʶʙʦʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʝʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ ʧʦʜʧʠʩʯʠʢʘʤ ʜʦʙʘʚʦʯʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ ʧʦ ʤʝʨʝ ʠʭ ʧʦʷʚʣʝʥʠʷ. 

ʆʪ ʧʨʠʣʦʞʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʤʘʣʘʷ ʟʘʜʝʨʞʢʘ ʤʝʞʜʫ ʚʥʝʩʝʥʠʷʤʠ 

ʠʟʤʝʥʝʥʠʡ ʥʘ ʠʟʜʘʪʝʣʝ ʠ ʜʦʩʪʘʚʢʦʡ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʜʧʠʩʯʠʢʫ. 

ʇʨʠʣʦʞʝʥʠʶ ʪʨʝʙʫʝʪʩʷ ʜʦʩʪʫʧ ʢ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʩʦʩʪʦʷʥʠʷʤ 

ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʩʪʨʦʢʘ ʤʝʥʷʝʪʩʷ ʧʷʪʴ ʨʘʟ, ʨʝʧʣʠʢʘʮʠʷ ʪʨʘʥ-

ʟʘʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʠʣʦʞʝʥʠʶ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʢʘʞʜʦʝ ʠʟʤʝʥʝʥʠʝ 

ʩʪʨʦʢʠ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʦʥʝʯʥʦʝ. 

ʀʟʜʘʪʝʣʴ ʚʳʧʦʣʥʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʚʩʪʘʚʢʠ, ʦʙ-

ʥʦʚʣʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ. 

ʀʟʜʘʪʝʣʴ ʠʣʠ ʧʦʜʧʠʩʯʠʢ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʘʥʥʳʭ, ʦʪʣʠʯʥʦʡ ʦʪ 

SQL Server, ʥʘʧʨʠʤʝʨ Oracle. 

ʇʨʠ ʨʝʧʣʠʢʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ ʠʟʤʝʥʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʞʫʨʥʘʣ 

ʪʨʘʥʟʘʢʮʠʡ SQL Server. 
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ʈʝʧʣʠʢʘʮʠʷ ʩʣʠʷʥʠʝʤ 

ʈʝʧʣʠʢʘʮʠʷ ʩʣʠʷʥʠʝʤ, ʢʘʢ ʠ ʨʝʧʣʠʢʘʮʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʦʙʳʯʥʦ 

ʥʘʯʠʥʘʝʪʩʷ ʦʪʯʝʪʥʳʤ ʤʦʤʝʥʪʘʣʴʥʳʤ ʩʥʠʤʢʦʤ ʦʙʲʝʢʪʦʚ ʠ ʜʘʥʥʳʭ ʙʘ-

ʟʳ ʜʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʠ. ʇʦʩʣʝʜʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʠ ʩʭʝʤ, ʩʜʝ-

ʣʘʥʥʳʝ ʚ ʠʟʜʘʪʝʣʝ ʠ ʧʦʜʧʠʩʯʠʢʝ, ʦʪʩʣʝʞʠʚʘʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʠʛʛʝ-

ʨʦʚ ʠ ʪʘʙʣʠʮ ʤʝʪʘʜʘʥʥʳʭ. ʇʦʜʧʠʩʯʠʢ ʩʠʥʭʨʦʥʠʟʠʨʫʝʪʩʷ ʩ ʠʟʜʘʪʝʣʝʤ 

ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʝʪʠ ʠ ʠʟʤʝʥʷʝʪ ʚʩʝ ʩʪʨʦʢʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʠʟʤʝ-

ʥʝʥʳ ʚ ʠʟʜʘʪʝʣʝ ʠ ʧʦʜʧʠʩʯʠʢʝ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ʈʝʧʣʠʢʘʮʠʷ ʩʣʠʷʥʠʝʤ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʨʝʜʝ çʩʝʨʚʝʨ-

ʢʣʠʝʥʪè. ʈʝʧʣʠʢʘʮʠʷ ʩʣʠʷʥʠʝʤ ʧʦʜʦʡʜʝʪ ʚ ʣʶʙʦʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʠ-

ʪʫʘʮʠʡ. 

ʅʝʩʢʦʣʴʢʦ ʧʦʜʧʠʩʯʠʢʦʚ ʤʦʛʫʪ ʦʙʥʦʚʠʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʘʥʥʳʝ ʚ 

ʨʘʟʥʦʝ ʚʨʝʤʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʜʣʷ ʠʟʜʘʪʝʣʷ ʠ ʧʦʜʧʠʩ-

ʯʠʢʦʚ. 

ʇʦʜʧʠʩʯʠʢʘʤ ʥʫʞʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ, ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʘʚ-

ʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʠ ʧʦʟʜʥʝʝ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʠʭ ʩ ʠʟʜʘʪʝʣʝʤ ʠ ʧʦʜ-

ʧʠʩʯʠʢʘʤʠ. 

ʂʘʞʜʦʤʫ ʧʦʜʧʠʩʯʠʢʫ ʪʨʝʙʫʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ ʜʘʥʥʳʭ. 

ɺʦʟʤʦʞʥʳ ʢʦʥʬʣʠʢʪʳ. ɽʩʣʠ ʦʥʠ ʚʦʟʥʠʢʥʫʪ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʦʙ-

ʥʘʨʫʞʠʪʴ ʠ ʨʘʟʨʝʰʠʪʴ. 

ɺʤʝʩʪʦ ʜʦʩʪʫʧʘ ʢ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʩʦʩʪʦʷʥʠʷʤ ʜʘʥʥʳʭ ʧʨʠʣʦ-

ʞʝʥʠʶ ʪʨʝʙʫʶʪʩʷ ʠʭ ʢʦʥʝʯʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʫ ʧʦʜʧʠʩ-

ʯʠʢʘ ʩʪʨʦʢʘ ʠʟʤʝʥʠʪʩʷ ʧʷʪʴ ʨʘʟ ʜʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʩ ʠʟʜʘʪʝʣʝʤ, ʫ ʠʟ-

ʜʘʪʝʣʷ ʦʥʘ ʠʟʤʝʥʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ, ʥʘ ʧʷʪʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʦ ʢʦʥʝʯʥʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ. 

ʈʝʧʣʠʢʘʮʠʷ ʩʣʠʷʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʥʳʤ ʚʝʙ-ʫʟʣʘʤ ʨʘʙʦʪʘʪʴ 

ʘʚʪʦʥʦʤʥʦ ʠ ʧʦʟʜʥʝʝ ʦʙʲʝʜʠʥʷʪʴ ʦʙʥʦʚʣʝʥʠʷ ʩʣʠʷʥʠʝʤ ʚ ʝʜʠʥʳʡ ʨʝ-

ʟʫʣʴʪʘʪ.  

 Active Directory ï ʵʪʦ ʩʣʫʞʙʘ ʢʘʪʘʣʦʛʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʢʘʪʘʣʦʛʘ ʠ ʜʦʩʪʫʧʘ ʢ ʵʪʠʤ ʜʘʥʥʳʤ ʩʝ-

ʪʝʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʚ Active 

Directory ʭʨʘʥʷʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʫʯʝʪʥʳʭ ʟʘʧʠʩʷʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢʠʝ 

ʢʘʢ ʠʤʝʥʘ, ʧʘʨʦʣʠ, ʥʦʤʝʨʘ ʪʝʣʝʬʦʥʦʚ ʠ ʪ. ʧ., ʢ ʢʦʪʦʨʳʤ ʤʦʛʫʪ ʧʦʣʫ-

ʯʘʪʴ ʜʦʩʪʫʧ ʜʨʫʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʪʦʡ ʞʝ ʩʝʪʠ, ʧʨʦʰʝʜʰʠʝ ʧʨʦʚʝʨʢʫ. 
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ɽʩʣʠ ʥʝ ʩʯʠʪʘʪʴ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʭ ʩʝʪʝʡ, ʜʘʥʥʳʝ ʢʘʪʘʣʦʛʘ ʜʦʣʞ-

ʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʙʦʣʝʝ ʯʝʤ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʩʝʪʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʥʠʤʠ. ʏʝ-

ʨʝʟ ʨʝʧʣʠʢʘʮʠʶ ʩʣʫʞʙʘ ʢʘʪʘʣʦʛʦʚ Active DirectoryÈ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʨʝʧʣʠʢʠ ʜʘʥʥʳʭ ʢʘʪʘʣʦʛʘ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʪʨʦʣʣʝʨʘʭ ʜʦʤʝʥʘ, ʦʙʝʩ-

ʧʝʯʠʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʘʪʘʣʦʛʘ ʜʣʷ ʚʩʝʭ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ. Active Directory ʠʩʧʦʣʴʟʫʝʪ ʤʦʜʝʣʴ ʨʝʧʣʠʢʘʮʠʠ ʩ ʥʝʩʢʦʣʴʢʠ-

ʤʠ ʭʦʟʷʝʚʘʤʠ, ʧʦʟʚʦʣʷʷ ʚʳʧʦʣʥʷʪʴ ʠʟʤʝʥʝʥʠʷ ʢʘʪʘʣʦʛʘ ʥʘ ʣʶʙʦʤ 

ʢʦʥʪʨʦʣʣʝʨʝ ʜʦʤʝʥʘ, ʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʜʝʣʝʥʥʦʤ ʦʩʥʦʚʥʦʤ ʢʦʥʪʨʦʣ-

ʣʝʨʝ ʜʦʤʝʥʘ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʝʧʣʠʢʘʮʠʠ Active Directory ʦʩʥʦʚʳ-

ʚʘʝʪʩʷ ʥʘ ʧʦʥʷʪʠʠ ʩʘʡʪʦʚ ʠ ʥʘ ʧʨʦʚʝʨʢʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʟʥʘʥʠʡ 

(KCC) ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʣʫʯʰʝʡ ʪʦʧʦʣʦʛʠʠ ʨʝʧʣʠʢʘ-

ʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʡ ʩʝʪʠ. 

Active Directory ʦʙʨʘʙʘʪʳʚʘʝʪ ʨʝʧʣʠʢʘʮʠʶ ʚʥʫʪʨʠ ʩʘʡʪʘ, ʠʣʠ 

ʚʥʫʪʨʠʩʘʡʪʦʚʫʶ ʨʝʧʣʠʢʘʮʠʶ, ʦʪʣʠʯʥʦ ʦʪ ʨʝʧʣʠʢʘʮʠʠ ʤʝʞʜʫ ʩʘʡʪʘʤʠ, 

ʪʘʢ ʢʘʢ ʚʥʫʪʨʠ ʩʘʡʪʘ ʚʳʰʝ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ. ɺ ʭʦʜʝ ʧʨʦ-

ʚʝʨʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʟʥʘʥʠʡ Active Directory ʩʪʨʦʠʪʩʷ ʪʦʧʦʣʦʛʠʷ 

ʨʝʧʣʠʢʘʮʠʠ ʚʥʫʪʨʠ ʩʘʡʪʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʩʭʝʤʫ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʢʦʣʴʮʘ. ɺʥʫʪʨʠʩʘʡʪʦʚʘʷ ʨʝʧʣʠʢʘʮʠʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʧʦ ʩʢʦʨʦʩʪʠ, ʧʦ-

ʵʪʦʤʫ ʦʙʥʦʚʣʝʥʠʝ ʢʘʪʘʣʦʛʘ ʚ ʧʨʝʜʝʣʘʭ ʩʘʡʪʘ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʠ ʥʘ ʦʩʥʦʚʝ ʫʚʝʜʦʤʣʝʥʠʡ ʦʙ ʠʟʤʝʥʝʥʠʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʘʥʥʳʭ ʨʝ-

ʧʣʠʢʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʝʞʜʫ ʩʘʡʪʘʤʠ, ʦʙʥʦʚʣʝʥʠʷ ʢʘʪʘʣʦʛʘ, ʨʝʧ-

ʣʠʮʠʨʫʝʤʳʝ ʚʥʫʪʨʠ ʩʘʡʪʘ, ʥʝ ʩʞʠʤʘʶʪʩʷ. 

Active Directory ʚʳʧʦʣʥʷʝʪ ʨʝʧʣʠʢʘʮʠʶ ʤʝʞʜʫ ʩʘʡʪʘʤʠ, ʠʣʠ 

ʤʝʞʩʘʡʪʦʚʫʶ ʨʝʧʣʠʢʘʮʠʶ ʥʝ ʪʘʢ, ʢʘʢ ʨʝʧʣʠʢʘʮʠʶ ʚ ʧʨʝʜʝʣʘʭ ʩʘʡʪʘ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʝʞʜʫ ʩʘʡʪʘʤʠ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʝ-

ʥʘ. ʉʨʝʜʩʪʚʦ ʧʨʦʚʝʨʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʟʥʘʥʠʡ Active Directory ʩʪʨʦ-

ʠʪ ʤʝʞʩʘʡʪʦʚʫʶ ʪʦʧʦʣʦʛʠʶ ʨʝʧʣʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʩʪʨʫʢʪʫʨʫ ʩʚʷʟʫ-

ʶʱʝʛʦ ʜʝʨʝʚʘ ʩ ʥʘʠʤʝʥʴʰʝʡ ʮʝʥʦʡ. ʄʝʞʩʘʡʪʦʚʘʷ ʨʝʧʣʠʢʘʮʠʷ ʦʧʪʠ-

ʤʠʟʠʨʦʚʘʥʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦ-

ʩʪʠ, ʘ ʦʙʥʦʚʣʝʥʠʝ ʢʘʪʘʣʦʛʘ ʤʝʞʜʫ ʩʘʡʪʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʥʘʩʪʨʘʠʚʘ-

ʝʤʦʤʫ ʨʘʩʧʠʩʘʥʠʶ. ɼʣʷ ʵʢʦʥʦʤʠʠ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʥʦʚʣʝ-

ʥʠʷ ʢʘʪʘʣʦʛʘ, ʨʝʧʣʠʮʠʨʫʝʤʳʝ ʤʝʞʜʫ ʩʘʡʪʘʤʠ, ʩʞʠʤʘʶʪʩʷ. 
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Active Directory ʠʩʧʦʣʴʟʫʝʪ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʘʡʪʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʨʝʧʣʠʢʘʮʠʠ ʠ ʝʛʦ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ Active Directory ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʥʬʠʛʫʨʠʨʫʝʪ ʵʪʠ ʧʘʨʘʤʝʪ-

ʨʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʘʡʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ 

ʦʩʥʘʩʪʢʝ çActive Directory ï ʩʘʡʪʳ ʠ ʩʣʫʞʙʳè. ʅʘʩʪʨʘʠʚʘʝʤʳʝ ʧʘʨʘ-

ʤʝʪʨʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʢʣʶʯʘʶʪ ʩʚʷʟʠ ʩʘʡʪʦʚ, ʤʦʩʪʳ ʩʚʷʟʝʡ ʩʘʡʪʦʚ ʠ 

ʩʝʨʚʝʨʳ-ʧʣʘʮʜʘʨʤʳ.   
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ɻʣʘʚʘ 4. ʉɽʈɺɽʈʅʆɽ ʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ 

 

4.1. ʆʙʱʠʝ ʧʦʥʷʪʠʷ ʠ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʝʨʚʝʨʥʦʛʦ  

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

 

ʇʦʥʷʪʠʝ ʩʝʨʚʝʨʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

 

ʉʝʨʚʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ð ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʦ-

ʥʝʥʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʠʡ ʩʝʨʚʠʩʥʳʝ (ʦʙʩʣʫʞʠ-

ʚʘʶʱʠʝ) ʬʫʥʢʮʠʠ ʧʦ ʟʘʧʨʦʩʫ ʢʣʠʝʥʪʘ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʝʤʫ ʜʦʩʪʫʧ ʢ 

ʦʧʨʝʜʝʣʸʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠʣʠ ʫʩʣʫʛʘʤ.  

ʉʝʨʚʝʨʥʦʝ ʇʆ ʧʨʠʟʚʘʥʦ ʨʝʰʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʦʚʘʪʴ ʩ ʢʦʥʪʨʦʣʝʨʦʤ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʩ ʢʣʠʝʥʪʩʢʠʤ ʇʆ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʙʘ-

ʟʦʡ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ.  

ʂʦʤʧʴʶʪʝʨ-ʩʝʨʚʝʨ ʩʦʝʜʠʥʝʥ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʠʥʪʝʨʬʝʡʩʥʳʤ ʢʘʙʝʣʝʤ. ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʫʩʪʘʥʦʚʢʠ ʢ ʨʘʙʦ-

ʪʝ ʩʝʨʚʝʨʥʦʝ ʇʆ ʬʦʨʤʠʨʫʝʪ ʢʦʤʘʥʜʫ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ. 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʛʦʪʦʚʥʦʩʪʠ ʩʝʨʚʝʨ ʩʯʠʪʘʝʪ ʫʩʪʘʥʦʚʢʫ ʨʘʙʦ-

ʪʦʩʧʦʩʦʙʥʦʡ ʚʧʣʦʪʴ ʜʦ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʘʚʘʨʠʠ ʠʣʠ ʧʝʨʝʜʘʯʠ ʢʦʥ-

ʪʨʦʣʣʝʨʫ ʢʦʤʘʥʜʳ ʦʪʢʣʶʯʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ ʩʝʨʚʝʨ ʧʝʨʝʜʘʝʪ ʢʦʥʪʨʦʣʣʝʨʫ ʢʦʤʘʥʜʫ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ 

ʫʧʨʘʚʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ʢʦʥʪʨʦʣʣʝʨ ʚʦʟʚʨʘʱʘʝʪ ʤʘʩʩʠʚ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʧʦʢʘʟʘʥʠʷ ʚʩʝʭ ʜʘʪʯʠʢʦʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʥʷʪʳʝ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʉʝʨʚʝʨ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʵʪʠ ʜʘʥʥʳʝ, ʘ ʧʝʨʝʜʘʝʪ ʠʭ ʪʦʤʫ ʢʣʠʝʥʪʫ, ʢʦ-

ʪʦʨʳʡ ʧʨʠʩʳʣʘʣ ʟʘʧʨʦʩ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʩʝʨʚʝʨ ʧʝʨʝʜʘʝʪ ʢʦʥʪʨʦʣʣʝʨʫ ʩʣʝʜʫʶʱʝʝ ʟʘʜʘʥʠʝ. ɽʩʣʠ ʞʝ ʟʘʜʘ-

ʥʠʷ ʥʝʪ, ʪʦ ʢʦʥʪʨʦʣʣʝʨ ʦʩʪʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʛʦʪʦʚʥʦʩʪʠ ʜʦ ʧʦʣʫʯʝʥʠʷ 

ʟʘʜʘʥʠʷ ʠʣʠ ʢʦʤʘʥʜʳ ʦʪʢʣʶʯʝʥʠʷ.  

ɿʘʧʫʩʢ ʩʝʨʚʝʨʥʦʛʦ ʇʆ ʥʝ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʠʥʠʮʠʘʣʠ-

ʟʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ ʠ ʚʢʣʶʯʝʥʠʶ ʫʩʪʘʥʦʚʢʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʇʆ ʚʳʧʦʣʥʷ-

ʝʪ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʝʦʙ-
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ʭʦʜʠʤʦ ʚʨʫʯʥʫʶ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ (ʚʳ-

ʙʨʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʫʥʢʪ ʫʧʨʘʚʣʷʶʱʝʛʦ ʤʝʥʶ ʩʝʨʚʝʨʥʦʛʦ ʇʆ), ʘ 

ʧʦ ʦʢʦʥʯʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʪʢʣʶʯʠʪʴ ʢʦʥʪʨʦʣʣʝʨ ʪʘʢʞʝ ʩ ʧʦʤʦ-

ʱʴʶ ʫʧʨʘʚʣʷʶʱʝʛʦ ʤʝʥʶ.  

ʇʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʩʝʨʚʝʨʫ ʢʣʠʝʥʪʩʢʠʭ ʧʨʦʛʨʘʤʤ ʩʝʨʚʝʨʥʦʝ ʇʆ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʦʚʦʜʠʪ ʨʝʛʠʩʪʨʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺʥʘʯʘʣʝ ʦʥʦ ʧʝ-

ʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʪʫʜʝʥʯʝʩʢʠʭ 

ʛʨʫʧʧʘʭ, ʘ ʧʦʩʣʝ ʚʳʙʦʨʘ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʨʫʧʧʳ ï ʩʧʠ-

ʩʦʢ ʵʪʦʡ ʛʨʫʧʧʳ ʜʣʷ ʚʳʙʦʨʘ ʢʦʥʢʨʝʪʥʦʡ ʬʘʤʠʣʠʠ. ʂʨʦʤʝ ʨʝʛʠʩʪʨʘʮʠʠ 

ʩʝʨʚʝʨʥʦʝ ʇʆ ʧʦʣʫʯʘʝʪ ʪʘʢ ʞʝ ʟʘʧʨʦʩʳ ʦʪ ʢʣʠʝʥʪʩʢʠʭ ʧʨʦʛʨʘʤʤ ʥʘ 

ʧʨʦʚʝʜʝʥʠʝ ʢʦʣʣʦʢʚʠʫʤʘ ʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ.  

ʇʦʣʫʯʠʚ ʦʪ ʢʣʠʝʥʪʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʟʘʧʨʦʩ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘ (ʟʘʧʨʦʩ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ), ʩʝʨʚʝʨ ʚʦʟʚʨʘʱʘʝʪ ʢʣʠʝʥʪʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ʢʦʤʘʥʜʫ ʦʞʠ-

ʜʘʥʠʷ, ʘ ʩʘʤ ʦʙʨʘʱʘʝʪʩʷ ʢ ʢʦʥʪʨʦʣʣʝʨʫ ʠ ʧʝʨʝʜʘʝʪ ʝʤʫ ʢʦʤʘʥʜʫ ʥʘʯʘ-

ʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʚʤʝʩʪʝ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ). ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʝʨʚʝʨ ʧʝʨʝʩʳʣʘʝʪ ʧʦʣʫʯʝʥʥʳʡ ʦʪ ʢʦʥʪʨʦʣʣʝʨʘ ʤʘʩʩʠʚ 

ʜʘʥʥʳʭ ʢʣʠʝʥʪʩʢʦʡ ʧʨʦʛʨʘʤʤʝ, ʧʦʩʳʣʘʚʰʝʡ ʟʘʧʨʦʩ ʥʘ ʧʨʦʚʝʜʝʥʠʝ 

ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɺ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʛʨʫʧʧʦʡ ʩʪʫʜʝʥʪʦʚ ʣʘ-

ʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʜʘʣʝʥʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʩʪʝʥʜʘ ʩʝʨʚʝʨʥʦʝ ʇʆ ʜʦʣʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʢʣʠʝʥʪʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʥʝ-

ʩʢʦʣʴʢʠʭ ʢʣʠʝʥʪʦʚ ʩʝʨʚʝʨ ʦʨʛʘʥʠʟʫʝʪ ʦʯʝʨʝʜʴ ʟʘʧʨʦʩʦʚ. ʅʘʯʘʚ ʦʙʨʘ-

ʙʘʪʳʚʘʪʴ ʧʝʨʚʳʡ ʧʦʩʪʫʧʠʚʰʠʡ ʟʘʧʨʦʩ (ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ, ʚʳʙʦʨʢʫ ʚʦ-

ʧʨʦʩʦʚ ʜʣʷ ʢʦʣʣʦʢʚʠʫʤʘ ʠʣʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ), ʩʝʨʚʝʨ ʩʪʘ-

ʚʠʪ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʟʘʧʨʦʩʳ ʚ ʦʯʝʨʝʜʴ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʠʭ ʚ ʧʦʨʷʜʢʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʦʯʝʨʝʜʥʦʛʦ ʟʘʧʨʦʩʘ. ʉʘʤʳʡ 

ʜʣʠʪʝʣʴʥʳʡ ʧʦ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩ ï ʟʘʧʨʦʩ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʦʩʪʘʣʴʥʳʝ ʟʘʧʨʦʩʳ ʦʪʥʠʤʘʶʪ ʜʦʣʠ ʩʝ-

ʢʫʥʜʳ). ʆʜʥʘʢʦ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʜʦʣʞʥʳ ʦʱʫʱʘʪʴ ʟʘʤʝʜʣʝʥʠʷ ʨʘʙʦ-

ʪʳ ʜʘʞʝ ʧʨʠ ʤʘʩʩʦʚʦʤ ʚʳʧʦʣʥʝʥʠʠ ʦʜʥʦʡ ʨʘʙʦʪʳ, ʪʘʢ ʢʘʢ ʚʨʝʤʷ 

ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ ʦʢʘʞʝʪʩʷ ʨʘʟʣʠʯʥʳʤ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʧʨʘʚʠʣʴʥʦ 
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ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ ʢʦʣʣʦʢʚʠʫʤʘ ʠ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ ʫ ʨʘʟʥʳʭ ʩʪʫʜʝʥʪʦʚ ʥʘ ʵʪʦ ʫʡʜʝʪ ʨʘʟʥʦʝ ʚʨʝʤʷ.  

 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ ʩʝʨʚʝʨʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʢʦʥʮʝʧʮʠʠ çʢʣʠʝʥʪ-

ʩʝʨʚʝʨè.  

ʆʜʥʘ ʠʟ ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʝʪʠ ʧʦʣʫʯʠʣʘ 

ʥʘʟʚʘʥʠʝ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè (ʈʠʩ. 4.1.). ʂʘʞʜʳʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʫ 

ʘʨʭʠʪʝʢʪʫʨʫ ʵʣʝʤʝʥʪʦʚ ʠʛʨʘʝʪ ʩʚʦʶ ʨʦʣʴ: ʩʝʨʚʝʨ ʚʣʘʜʝʝʪ ʠ ʨʘʩʧʦʨʷ-

ʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʠʩʪʝʤʳ, ʢʣʠʝʥʪ ʠʤʝʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ.  

 
ʈʠʩ. 4.1. ɸʨʭʠʪʝʢʪʫʨʘ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè 

 

ʉʝʨʚʝʨ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʫʣʴʪʠʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʫʶ ʚʝʨʩʠʶ ʉʋɹɼ, ʧʘʨʘʣʣʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʶʱʫʶ ʟʘʧʨʦʩʳ, ʧʦʩʪʫ-

ʧʠʚʰʠʝ ʩʦ ʚʩʝʭ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ. ɺ ʝʛʦ ʟʘʜʘʯʫ ʚʭʦʜʠʪ ʨʝʘʣʠʟʘʮʠʷ ʣʦ-

ʛʠʢʠ ʦʙʨʘʙʦʪʢʠ ʪʨʘʥʟʘʢʮʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʭʥʠʢʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ - ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʦʚ ʙʣʦʢʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, 

ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠ/ʠʣʠ ʫʩʪʨʘʥʝʥʠʷ ʪʫʧʠʢʦʚʳʭ ʩʠʪʫʘʮʠʡ.  

ɺ ʦʪʚʝʪ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʟʘʧʨʦʩ ʨʘʙʦʯʘʷ ʩʪʘʥʮʠʷ ʧʦʣʫʯʠʪ ʥʝ 

çʩʳʨʴʝè ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʛʦʪʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʯʝʡ ʩʪʘʥʮʠʠ ʧʨʠ ʪʘʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʠʛʨʘʝʪ 

ʨʦʣʴ ʪʦʣʴʢʦ ʚʥʝʰʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ (Front - end) ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ 

ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʦʞʠʜʘʥʠʝ ʙʣʦʢʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʜʘʥʥʳʭ ʚ ʤʫʣʴʪʠʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʨʝʞʠʤʝ, ʨʘʟʛʨʫʟʠʪʴ ʨʘʙʦʯʠʝ 

ʩʪʘʥʮʠʠ ʠ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʤʦʱʥʦʡ ʮʝʥʪʨʘʣʴʥʦʡ ʤʘʰʠʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʥʠʭ ʙʦʣʝʝ ʜʝʰʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ.  
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ʂʘʢ ʧʨʘʚʠʣʦ, ʢʣʠʝʥʪ ʠ ʩʝʨʚʝʨ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʦʪʜʝʣʝʥʳ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʠʣʠ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ.  

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʉʋɹɼ ʘʨʭʠʪʝʢʪʫʨʘ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʩʪʘʣʘ 

ʬʘʢʪʠʯʝʩʢʠ ʩʪʘʥʜʘʨʪʦʤ. ɽʩʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʠʤʝʪʴ ʘʨʭʠʪʝʢʪʫʨʫ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʚ ʝʝ ʨʘʤʢʘʭ, ʙʫʜʫʪ ʠʤʝʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪ. ʝ. ʯʘʩʪʴ ʬʫʥʢʮʠʡ ʧʨʠʣʦʞʝʥʠʡ ʙʫʜʝʪ ʨʝʘ-

ʣʠʟʦʚʘʥʘ ʚ ʧʨʦʛʨʘʤʤʝ-ʢʣʠʝʥʪʝ, ʜʨʫʛʘʷ - ʚ ʧʨʦʛʨʘʤʤʝ-ʩʝʨʚʝʨʝ. ʆʩʥʦʚ-

ʥʦʡ ʧʨʠʥʮʠʧ ʪʝʭʥʦʣʦʛʠʠ çʢʣʠʝʥʪ-ʩʝʨʚʝʨè ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ 

ʬʫʥʢʮʠʡ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧ-

ʧʳ:  

¶ ʬʫʥʢʮʠʠ ʚʚʦʜʘ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʳʭ;  

¶ ʧʨʠʢʣʘʜʥʳʝ ʬʫʥʢʮʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ;  

¶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨ-

ʩʘʤʠ (ʙʘʟʘʤʠ ʜʘʥʥʳʭ);  

¶ ʩʣʫʞʝʙʥʳʝ ʬʫʥʢʮʠʠ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʜʝʣʝʥʠʷ ʣʶʙʦʝ ʧʨʠʣʦʞʝʥʠʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ:  

¶ ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (ʬʫʥʢʮʠʠ 1-ʡ ʛʨʫʧʧʳ);  

¶ ʧʨʠʢʣʘʜʥʦʡ ʢʦʤʧʦʥʝʥʪ (ʬʫʥʢʮʠʠ 2-ʡ ʛʨʫʧʧʳ);  

¶ ʢʦʤʧʦʥʝʥʪ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ (ʬʫʥʢ-

ʮʠʠ 3-ʝʡ ʛʨʫʧʧʳ ʠ ʧʨʦʪʦʢʦʣ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ).  

ʈʘʟʣʠʯʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʝʪʳʨʴʤʷ ʬʘʢʪʦʨʘʤʠ:  

¶ ʢʘʢʠʝ ʚʠʜʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʣʦʛʠʯʝʩʢʠʭ ʢʦʤ-

ʧʦʥʝʥʪʘʭ;  

¶ ʢʘʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʪʨʝʭ ʛʨʫʧʧ;  

¶ ʢʘʢ ʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʧʴʶʪʝʨʘ-

ʤʠ ʚ ʩʝʪʠ;  

¶ ʢʘʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʚʷʟʠ ʢʦʤʧʦʥʝʥʪ ʤʝʞ-

ʜʫ ʩʦʙʦʡ.  
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʝʨʚʝʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʤʳʭ ʠʤʠ ʫʩʣʫʛ.  

 

ʉʝʨʚʝʨ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ.  

 

 ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʜʥʦʧʨʦʮʝʩʩʦʨʥʳʡ. ʅʝʙʦʣʴʰʠʝ ʢʦʤʧʘʥʠʠ ʠ ʫʜʘʣʝʥʥʳʝ ʦʬʠʩʳ ʥʝ 

ʠʤʝʶʪ ʚʳʜʝʣʝʥʥʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʤʝʱʝʥʠʷ ʠ ʨʘʩʧʦʣʘʛʘʶʪ ʩʝʨʚʝʨ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʚʦʝʤ ʦʬʠʩʝ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʢʘʢ ʤʦʞʥʦ 

ʤʝʥʴʰʝ ʧʨʠʚʥʦʩʠʪʴ ʰʫʤ ʚ ʦʬʠʩʥʦʝ ʧʦʤʝʱʝʥʠʝ. ʇʦ ʬʫʥʢʮʠʷʤ, ʪʘʢʘʷ 

ʤʘʰʠʥʘ ʩʣʫʞʠʪ ʜʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ ʩʦʪʨʫʜʥʠʢʦʚ ʢ ʬʘʡ-

ʣʦʚʳʤ ʨʝʩʫʨʩʘʤ ʣʠʙʦ ʩʣʫʞʠʪ ʢʘʢ ʝʤʢʦʩʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʦʙʱʠʭ ʜʘʥ-

ʥʳʭ.  

   

 

ʉʝʨʚʝʨ ʢʦʥʪʨʦʣʣʝʨ ʜʦʤʝʥʘ, Domain Controller server.  

  

ʅʝʦʙʭʦʜʠʤ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʙʦʣʝʝ 20 

ʨʘʙʦʯʠʭ ʤʝʩʪ, ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʫʧʨʘʚʣʷʪʴ ʩʝʪʝʚʳʤʠ ʠ ʬʘʡ-

ʣʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʢʦʤʧʘʥʠʠ, ʪʘʢʞʝ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʩʝʨʚʝʨʘ 

ʧʝʯʘʪʠ. DC server ʜʦʣʞʝʥ ʙʳʪʴ ʫʞʝ ʥʘ ʧʦʨʷʜʦʢ ʢʘʯʝʩʪʚʝʥʥʝʝ ʠ ʥʘʜʝʞ-

ʥʝʝ ʚ ʦʪʣʠʯʠʠ ʦʪ ʩʝʨʚʝʨʘ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ, ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʘʩ-

ʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʠ ʨʦʩʪʝ ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʝʛʦ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʰʪʘʙʘ ʢʦʤʧʘʥʠʠ, ʦʙʳʯʥʦ ʵʪʦ 

ʦʜʥʦ- ʜʚʫʭʧʨʦʮʝʩʩʦʨʥʳʡ ʫʟʝʣ, ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ MS Windows Server 

2003-2008 ʩ ʥʘʩʪʨʦʝʥʥʦʡ ʩʣʫʞʙʦʡ ʢʘʪʘʣʦʛʦʚ Active Directory.  

 

ʇʨʦʢʩʠ ʉʝʨʚʝʨ - ʰʣʶʟ ʚ ʀʥʪʝʨʥʝʪ.  

  

ɺ ʵʪʦʡ ʨʦʣʠ ʩʝʨʚʝʨʥʘʷ ʤʘʰʠʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʱʠʡ ʜʦʩʪʫʧ ʚ 

ʠʥʪʝʨʥʝʪ ʚʩʝʤ (ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʤ ʢʦʤʧʴʶʪʝʨʘʤ ʦʬʠʩʘ) ʙʝʟʦʧʘʩʥʫʶ 

ʨʘʙʦʪʫ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʀʥʪʝʨʥʝʪʝ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʠʟʥʝʩ ʢʦʤʧʘʥʠʠ 

ʞʝʩʪʢʦ ʩʚʷʟʘʥ ʩ ʨʘʙʦʪʦʡ ʩʦʪʨʫʜʥʠʢʦʚ ʚʦ ʚʥʝʰʥʝʡ ʩʝʪʠ, ʪʘʢʦʡ ʰʣʶʟ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʤ, ʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦ-
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ʜʠʪʝʣʴʥʳʤ: ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʘʥʪʠʚʠ-

ʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ, ʘʥʘʣʠʟ ʠ ʫʯʝʪ ʪʨʘʬʠʢʘ, ʘʥʘʣʠʟʘʪʦʨʳ ʘʪʘʢ ʠ ʪ.ʧ.) 

ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʠʩʪʝʤʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʳʩʦʢʦ-

ʩʢʦʨʦʩʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʩʚʷʟʠ.  

  

ʉʝʨʚʝʨ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ. Mail Server.  

  

ɺʳʜʝʣʝʥʥʳʡ ʫʟʝʣ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʪʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʝʪ 

ʠʤʝʪʴ ʧʦʪʨʝʙʥʦʩʪʴ ʫ ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʦʪʨʫʜʥʠʢʦʚ 30-40 

ʯʝʣʦʚʝʢ ʠ ʧʦʟʚʦʣʷʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʫʧʨʘʚʣʷʪʴ ʚʥʝʰʥʝʡ ʢʦʨʨʝʩʧʦʥ-

ʜʝʥʮʠʝʡ, ʚʥʫʪʨʝʥʥʝʡ ʧʝʨʝʧʠʩʢʦʡ ʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ. ʉʝʨʚʝʨʥʳʝ 

ʚʝʨʩʠʠ ʘʥʪʠʚʠʨʫʩʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʛʨʘʤʦʪʥʦ ʥʘʩʪʨʦʝʥʥʳʝ ʬʠʣʴʪʨʳ 

ʩʥʠʟʷʪ ʨʠʩʢ ʧʦʪʝʨʠ ʠʣʠ ʫʪʝʯʢʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʫʤʝʥʴʰʘʪ ʦʙʲʝʤʳ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʧʦʯʪʳ.  

 

ɺʝʙ ʩʝʨʚʝʨ, ʩʝʨʚʝʨ web - ʧʨʠʣʦʞʝʥʠʡ.  

  

ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʤʝʶʪ ʩʚʦʡ ʚʠʨ-

ʪʫʘʣʴʥʳʡ ʦʬʠʩ ʠʣʠ ʤʘʛʘʟʠʥ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ WEB-ʩʘʡʪ. ʉʘʡʪ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʩʪʳʤ ʠ ʩʣʫʞʠʪʴ ʣʠʰʴ ʚʠʟʠʪʥʦʡ ʢʘʨʪʦʯʢʦʡ ʢʦʤʧʘʥʠʠ, ʣʠʙʦ 

ʙʦʣʝʝ ʩʣʦʞʥʳʤ ï ʧʦʨʪʘʣʦʤ, ʦʥʣʘʡʥ ʢʘʪʘʣʦʛʦʤ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʦʚ ʦʪ ʢʣʠʝʥʪʦʚ. ɹʠʟʥʝʩ ʧʨʦʮʝʩʩ ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʠʤ ʦʪ ʨʘʙʦʪʳ WEB ʩʣʫʞʙ, ʘ ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʪ ʚʝʙ ʩʝʨʚʝʨʘ, ʝʛʦ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʚʥʝʰʥʠʤ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʘʪʘ-

ʢʘʤ ʠ ʧʦʧʳʪʢʘʤ ʚʟʣʦʤʘ, ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʩʦʪʥʠ 

ʠʣʠ ʪʳʩʷʯʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʝʤʳʭ ʟʘʧʨʦʩʦʚ ʠʟ ʩʝʪʠ.  

ɺʳʜʝʣʝʥʥʳʡ ʫʟʝʣ ʜʣʷ ʚʝʙ ʧʨʠʣʦʞʝʥʠʡ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦ-

ʩʪʫʧ ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʦʩʝʪʠʪʝʣʝʡ, ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʩʣʦʞ-

ʥʳʭ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʚʝʙ ʧʨʠʣʦʞʝʥʠʡ ʢʦʤʧʘʥʠʠ.  

  

ʊʝʨʤʠʥʘʣʴʥʳʡ ʩʝʨʚʝʨ.  
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ʈʘʙʦʪʫ ʫʜʘʣʝʥʥʳʭ ʦʬʠʩʦʚ, ʤʦʙʠʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʦʪʨʫʜ-

ʥʠʢʦʚ, ʯʘʩʪʦ ʨʘʙʦʪʘʶʱʠʭ ʠʟ ʜʦʤʘ ʠʣʠ ʚ ʢʦʤʘʥʜʠʨʦʚʢʝ, ʩ ʦʙʝʩʧʝʯʝʥʠ-

ʝʤ ʧʨʠʚʳʯʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʨʘʙʦʯʠʤ ʨʝʩʫʨʩʘʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ ʠʣʠ ʚʳʜʝʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʪʝʨʤʠʥʘʣʴ-

ʥʳʡ ʩʝʨʚʝʨ.  

ʐʠʬʨʦʚʘʥʠʝ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʪʘʢʦʛʦ ʚʠʜʘ ʩʚʷʟʠ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʦʝʜʠʥʷʝʪʩʷ ʯʝʨʝʟ ʢʘʥʘʣ ʩʚʷʟʠ ʩ ʩʝʨ-

ʚʝʨʦʤ, ʚʚʦʜʠʪ ʩʚʦʠ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʠ ʧʦʧʘʜʘʝʪ ʥʘ ʩʚʦʡ ʚʠʨʪʫʘʣʴʥʳʡ 

ʨʘʙʦʯʠʡ ʩʪʦʣ, ʠʣʠ ʜʦʢʫʤʝʥʪʘʤ. ʕʪʘ ʩʣʫʞʙʘ ʫʜʦʙʥʘ ʪʝʤ ʯʪʦ ʚʘʞʥʳʝ 

ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʨʚʝʨʝ, ʠ ʜʦʩʪʫʧ ʢ ʥʠʤ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʤʠʨʘ, ʙʳʣ ʙʳ ʪʘʤ ʣʠʰʴ ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ! 

ʊʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʛʨʘʤʤʫ 1ʉ ʫʜʘʣʝʥʥʦ ʠʟ ʣʶʙʦʡ ʪʦʯ-

ʢʠ ʧʣʘʥʝʪʳ, ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʪʝʨʥʝʪ ʢʘʥʘʣʘ.  

 

ʉʝʨʚʝʨ ʙʘʟ ʜʘʥʥʳʭ. Database server.  

  

ʉʣʝʜʫʶʱʘʷ ʨʦʣʴ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ - ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʦʨʛʘ-

ʥʠʟʦʚʘʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʘʚʠʣʘʤ 

ʠ ʭʨʘʥʠʤʳʭ ʩʦʚʤʝʩʪʥʦ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʵʪʦ MS SQL Server, Oracle, Apache, MySql. ɺ 

ʩʣʫʯʘʝ ʧʦʪʨʝʙʥʦʩʪʠ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ ʚ ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʙʨʘ-

ʙʦʪʢʝ ʜʘʥʥʳʭ ʥʝʦʙʭʦʜʠʤ ʚʳʜʝʣʝʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʧʘʨʘʤʝʪʨʳ ʪʘʢʦʛʦ ʫʟʣʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʤʘʩʰʪʘʙʘ ʙʘʟʳ 

ʜʘʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʠʥʘʤʠʢʠ ʠ ʭʘʨʘʢʪʝʨʘ ʦʙʨʘʱʝʥʠʡ 

ʢ ʜʘʥʥʳʤ. ɺʘʞʥʦʩʪʴ ʙʠʟʥʝʩ ʧʨʠʣʦʞʝʥʠʷ ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʙʨʘʙʦʪʢʦʡ 

ʜʘʥʥʳʭ ʚ ʞʠʟʥʠ ʢʦʤʧʘʥʠʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʜʦʩʪʫʧ-

ʥʦʩʪʠ ʜʘʥʥʳʭ, ʪ.ʝ. ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ.  

  

ʌʘʡʣʦʚʳʡ ʩʝʨʚʝʨ.  

  

ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʫʯʝʪʦʤ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʦʩʪʫʧʘ. ʂʦ-

ʣʠʯʝʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʙʲʝʤ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝ-

ʣʷʶʱʠʤʠ ʤʦʤʝʥʪʘʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʘʚʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ.  

http://www.compline-ufa.ru/kak-nastroit-dostup-s-1s-iz-internet
http://www.compline-ufa.ru/kak-nastroit-dostup-s-1s-iz-internet
http://www.compline-ufa.ru/kak-nastroit-dostup-s-1s-iz-internet
http://www.compline-ufa.ru/programmnoe-obespechenie/321-sql-1c
http://www.compline-ufa.ru/programmnoe-obespechenie/321-sql-1c
http://www.compline-ufa.ru/programmnoe-obespechenie/321-sql-1c
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ʉʝʨʚʝʨʳ ʧʨʠʣʦʞʝʥʠʡ.  

  

ɼʣʷ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʣʠʝʥʪʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʜʦʙʥʳʤ ʨʘʙʦʪʝ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʤʘʨʢʝʪʠʥʛʝ ʪʝʨʤʠʥʦʤ çʩʝʨʚʝʨ ʧʨʠ-

ʣʦʞʝʥʠʡè ʦʙʳʯʥʦ ʦʙʦʟʥʘʯʘʶʪ ʧʨʝʜʣʘʛʘʝʤʦʝ ʧʨʦʜʘʚʮʘʤʠ ʢʦʤʧʣʝʢʩʥʦʝ 

ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʜʝʨʞʠʪ ʚʩʝ ʪʨʝʙʫʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʝʭʥʦʣʦʛʠʡ. 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʪʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝ-

ʥʠʶ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ ʦʙʣʝʛʯʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʙʣʘʛʦʜʘʨʷ ʫʥʠʬʠʢʘ-

ʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʦʜʝʣʝʡ ʠ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʧʦʜʜʝʨʞʢʠ.  çɹʝʩ-

ʧʨʦʚʦʜʥʦʡè ʩʝʨʚʝʨ  

ɺ ʩʚʦʝʡ ʧʨʦʩʪʝʡʰʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʘʢʦʡ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ Web - ʩʝʨʚʝʨ ʠʣʠ ʩʝʨʚʝʨ ʧʨʠʣʦʞʝʥʠʡ, 

ʢʦʪʦʨʳʡ ʧʨʦʩʪʦ ʟʥʘʝʪ, ʢʘʢ ʧʝʨʝʜʘʚʘʪʴ ʜʦʢʫʤʝʥʪʳ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʟʳʢʝ. ʏʘʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʪʘ-

ʢʦʛʦ ʷʟʳʢʘ ʚʳʩʪʫʧʘʝʪ Wireless Markup Language (WML). ɸʜʘʧʪʘʮʠʷ 

Web-ʩʝʨʚʝʨʘ ʜʣʷ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʙʝʩʧʨʦʚʦʜʥʦʛʦ ʩʝʨʚʝʨʘ, ʩʧʦʩʦʙʥʦ-

ʛʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʦʢʫʤʝʥʪʳ WML-ʪʠʧʘ, ʦʙʳʯʥʦ ʩʚʦʜʠʪʩʷ ʧʨʦʩʪʦ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʦʙʫʯʠʪʴ ʩʝʨʚʝʨ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʵʪʠʭ ʜʦʢʫʤʝʥʪʦʚ. Web-

ʩʝʨʚʝʨʫ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʩʦʦʙʱʠʪʴ ʢʣʠʝʥʪʫ, ʯʪʦ ʜʦʢʫʤʝʥʪ ʩʦʩʪʘʚʣʝʥ 

ʚ ʬʦʨʤʘʪʝ ʜʣʷ ʙʝʩʧʨʦʚʦʜʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʠ ʥʘ ʵʪʦʤ ʝʛʦ ʨʘʙʦʪʘ ʟʘʢʘʥ-

ʯʠʚʘʝʪʩʷ.  

  

ɹʨʘʥʜʤʘʫʵʨʳ, ʬʘʡʨʚʦʣʣʳ.  

  

ʆʧʷʪʴ ʟʘʤʦʨʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʝʩʣʠ ʝʱʝ ʥʝ ʟʥʘʝʪʝ, ʯʪʦ ʵʪʦ ʜʘʚʘʡ-

ʪʝ ʧʦ-ʨʫʩʩʢʠ. ʕʪʦ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʦʪ ʚʨʝʜʦʥʦʩʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʟ 

ʠʥʪʝʨʥʝʪʘ, ʩʪʝʥʘ ʚ ʦʜʥʫ ʩʪʨʦʥʫ ʧʨʦʧʫʩʢʘʝʪ ʠʩʭʦʜʷʱʠʝ ʜʘʥʥʳʝ, ʘ ʚ ʦʙ-

ʨʘʪʥʫʶ (ʥʘ ʧʨʠʝʤ) ʫʞʝ ʘʥʘʣʠʟʠʨʫʝʪ ʯʪʦ ʠʤʝʥʥʦ ʧʦʩʪʫʧʘʝʪ ʚ ʩʝʪʴ, 

ʦʧʨʝʜʝʣʷʷ ʚʨʝʜʦʥʦʩʥʳʝ ʜʘʥʥʳʝ, ʦʪʩʝʠʚʘʝʪ ʠʭ ʠʟ ʦʙʱʝʛʦ ʧʦʪʦʢʘ ʚʭʦ-

ʜʷʱʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʘʢʪʫ-

ʘʣʴʥʦʡ ʟʘʱʠʪʦʡ ʦʪ ʚʠʨʫʩʦʚ ʠ ʘʪʘʢ ʠʟ ʠʥʪʝʨʥʝʪʘ.  
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ʇʨʦʢʩʠ-ʩʝʨʚʝʨʳ ʤʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʪʘʢ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ 

ʧʨʠʥʠʤʘʪʴ ʠʣʠ ʦʪʚʝʨʛʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʠʧʳ ʩʝʪʝʚʳʭ ʟʘʧʨʦʩʦʚ, ʧʦ-

ʩʪʫʧʘʶʱʠʝ ʢʘʢ ʠʟ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ, ʪʘʢ ʠ ʠʟ ʀʥʪʝʨʥʝʪʘ. ɺ ʪʘʢʦʡ ʢʦʥ-

ʬʠʛʫʨʘʮʠʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨ ʩʪʘʥʦʚʠʪʩʷ ʤʝʞʩʝʪʝʚʳʤ ʵʢʨʘʥʦʤ ð ʙʨʘʥʜ-

ʤʘʫʵʨʦʤ. ɹʨʘʥʜʤʘʫʵʨ, ʢʘʢ ʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʝʛʦ çʙʦʝʚʦʝè ʠʤʷ, ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʨʝʜʩʪʚʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʜʘʯʠ ʢʦʪʦʨʦʛʦ 

ʚʦ ʤʥʦʛʦʤ ʩʭʦʞʠ ʩ ʨʘʙʦʪʦʡ ʧʦʛʨʘʥʠʯʥʠʢʦʚ: ʦʩʤʘʪʨʠʚʘʪʴ ʢʘʞʜʳʡ 

ʬʨʘʛʤʝʥʪ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʳʪʘʝʪʩʷ ʧʝʨʝʩʝʯʴ ʛʨʘʥʠʮʫ ʩʝʪʠ.  

  

ʉʝʨʚʝʨʳ DHCP  

  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ (ʠʥʪʨʘʩʝʪʷʭ) 

ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ TCP/IP, ʥʦ ʠʥʦʛʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʦʨʠ-

ʛʠʥʘʣʴʥʳʝ ʧʨʦʪʦʢʦʣʳ ʦʙʤʝʥʘ, ʪʘʢʠʝ, ʢʘʢ NetBEUI ʠʣʠ AppleTalk. 

IPʘʜʨʝʩ ʢʦʤʧʴʶʪʝʨʘʤ ʤʦʞʥʦ ʧʨʠʩʚʘʠʚʘʪʴ ʚʨʫʯʥʫʶ, ʠʣʠ ʞʝ ʥʘ ʦʜʥʦʡ 

ʠʟ ʤʘʰʠʥ ʟʘʧʫʩʢʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʩʝʨʚʝʨ DHCP (Dynamic Host 

Configuration Protocol), ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʩʚʘʠʚʘʝʪ IP-ʘʜʨʝʩ 

ʢʘʞʜʦʡ ʣʦʢʘʣʴʥʦʡ ʤʘʰʠʥʝ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʝʨʚʝʨʘ DHCP 

ð ʩʚʦʙʦʜʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʧʨʠ ʝʝ ʨʘʩʰʠʨʝ-

ʥʠʠ, ʜʦʙʘʚʣʝʥʠʠ ʠʣʠ ʫʜʘʣʝʥʠʠ ʤʘʰʠʥ (ʥʘʧʨʠʤʝʨ, ʧʦʨʪʘʪʠʚʥʳʭ ʇʂ).  

 

ʉʝʨʚʝʨʳ FTP  

  

ʇʦʜʦʙʥʳʝ ʩʝʨʚʝʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʘ File 

Transfer Protocol, ʫʞʝ ʤʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʩʪʘʣʠ ʩʪʘʥʜʘʨʪʦʤ ʜʝ-

ʬʘʢʪʦ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʬʘʡʣʦʚ ʚ ʀʥʪʝʨʥʝʪʝ. FTP ʩʝʨʚʝʨʳ ʧʦʜʜʝʨʞʠ-

ʚʘʶʪ ʨʘʙʦʪʫ ʧʨʦʩʪʳʭ ʬʘʡʣʦʚʳʭ ʤʝʥʝʜʞʝʨʦʚ ð ʢʣʠʝʥʪʦʚ. ʉʣʦʞʥʳʝ 

FTP ʩʝʨʚʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʧʨʘʚ ʥʘ ʧʦʜʢʣʶʯʝʥʠʝ ʠ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʡʣʦʚ, ʪʠʧʦʚ ʨʘʟʜʝʣʷʝʤʳʭ ʬʘʡʣʦʚ ʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. 

ʂʦʥʬʠʛʫʨʠʨʫʝʤʳʝ ʨʝʩʫʨʩʳ, ʚʳʜʝʣʷʝʤʳʝ ʨʷʜʫ ʩʦʝʜʠʥʝʥʠʡ ʩ ʩʝʨʚʝʨʦʤ, 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʫʶ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠ ʪ.ʧ., ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ, ʧʦʤʦʛʘʶʱʠʤʠ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ FTP-ʩʝʨʚʝʨʦʚ.  
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ʇʨʠʥʪ-ʩʝʨʚʝʨʳ  

  

ʊʘʢʠʝ ʩʝʨʚʝʨʳ ʧʦʟʚʦʣʷʶʪ ʚʩʝʤ ʧʦʜʢʣʶʯʝʥʥʳʤ ʢ ʩʝʪʠ ʢʦʤʧʴʶ-

ʪʝʨʘʤ ʨʘʩʧʝʯʘʪʳʚʘʪʴ ʜʦʢʫʤʝʥʪʳ ʥʘ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʦʙʱʠʭ 

ʧʨʠʥʪʝʨʘʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʪʦʚʘʪʴ 

ʢʘʞʜʳʡ ʢʦʤʧʴʶʪʝʨ ʩʦʙʩʪʚʝʥʥʳʤ ʧʝʯʘʪʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʨʠʥʠʤʘʷ ʥʘ ʩʝʙʷ ʚʩʝ ʟʘʙʦʪʳ ʦ ʚʳʚʦʜʝ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʝʯʘʪʴ, 

ʧʨʠʥʪ-ʩʝʨʚʝʨ ʦʩʚʦʙʦʞʜʘʝʪ ʢʦʤʧʴʶʪʝʨʳ ʜʣʷ ʜʨʫʛʦʡ ʨʘʙʦʪʳ. ʅʘʧʨʠ-

ʤʝʨ, ʧʨʠʥʪ-ʩʝʨʚʝʨ ʭʨʘʥʠʪ ʧʦʩʣʘʥʥʳʝ ʥʘ ʧʝʯʘʪʴ ʜʦʢʫʤʝʥʪʳ ʥʘ ʩʚʦʝʤ 

ʞʝʩʪʢʦʤ ʜʠʩʢʝ, ʚʳʩʪʨʘʠʚʘʝʪ ʠʭ ʚ ʦʯʝʨʝʜʴ ʠ ʚʳʚʦʜʠʪ ʥʘ ʧʨʠʥʪʝʨ ʚ ʧʦ-

ʨʷʜʢʝ ʦʯʝʨʝʜʥʦʩʪʠ.   

  

ɼʦʤʘʰʥʠʡ ʩʝʨʚʝʨ  

  

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʝʭʥʠʢʘ ʠʤʝʝʪ ʦʯʝʥʴ ʜʦʩʪʫʧ-

ʥʫʶ ʮʝʥʫ, ʠ ʧʨʦʥʠʢʘʝʪ ʧʦʚʩʶʜʫ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʩʝʨʚʝʨʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʨʫʛʠʭ (ʩʦʩʝʜʥʠʭ) ʢʦʤʧʴʶʪʝʨʦʚ ʜʦʩʪʫʧ 

ʢ ʜʘʥʥʳʤ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʠʣʠ ʢ ʧʨʠʥʪʝʨʫ, ʘ ʪʘʢʞʝ çʜʝʣʠʪʴʩʷè ʢʘʥʘ-

ʣʦʤ ʠʥʪʝʨʥʝʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʤʘʰʥʠʡ ʩʝʨʚʝʨ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʨʝʟʝʨʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠʣʠ, ʩʜʝʣʘʚ ʝʛʦ ʜʦʩʪʫʧʥʳʤ ʯʝʨʝʟ 

ʀʥʪʝʨʥʝʪ, ʨʘʙʦʪʘʪʴ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ ʥʝʤ ʩ ʣʶʙʦʛʦ ʇʂ, ʧʦʜʢʣʶʯʝʥ-

ʥʦʛʦ ʢ ʛʣʦʙʘʣʴʥʦʡ ʉʝʪʠ.  

 çʇʦʜʥʷʪʴè ʜʦʤʘʰʥʠʡ ʩʝʨʚʝʨ ʜʣʷ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʠ ʨʘʟʜʝʣʝʥʠʷ 

ʜʦʩʪʫʧʘ ʢ ʀʥʪʝʨʥʝʪʫ ʥʝ ʪʘʢ ʩʣʦʞʥʦ, ʢʘʢ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʠʩʢʫ-

ʰʝʥʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʳʯʥʳʡ 

ʢʦʤʧʴʶʪʝʨ, ʜʘʞʝ ʙʝʟ ʤʦʥʠʪʦʨʘ.  

ɼʣʷ ʬʘʡʣʦʚʦʛʦ ʠʣʠ ʧʨʦʩʪʦʛʦ ʚʝʙ-ʩʝʨʚʝʨʘ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʧʴʶʪʝ-

ʨʘ ʩ ʧʨʦʮʝʩʩʦʨʦʤ ʥʝ ʩʣʘʙʝʝ Intell Pentium 4 ʠʣʠ AMD Sempron, ʦʧʝʨʘ-

ʪʠʚʥʦʡ ʧʘʤʷʪʴʶ ʦʙʲʝʤʦʤ 512 ʄʙ ʠ ʧʨʠʚʦʜʦʤ CD-ROM. ɽʩʣʠ ʞʝ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʧʫʩʢ ʠʛʨʦʚʦʛʦ ʩʝʨʚʝʨʘ (ʚʝʩʴʤʘ ʧʦʧʫʣʷʨʥʘʷ 

ʠʥʠʮʠʘʪʠʚʘ ʚ ʥʝʙʦʣʴʰʠʭ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ), ʧʦʪʨʝʙʫʝʪʩʷ ʤʘʰʠʥʘ ʧʦ-

ʤʦʱʥʝʝ.  

http://www.compline-ufa.ru/catalog/?cat=11
http://www.compline-ufa.ru/catalog/?cat=11
http://www.compline-ufa.ru/catalog/?cat=11
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ʇʦʥʷʪʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ.  

 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʱʝʥʠʷ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʄʘʨʰʨʫʪʠʟʘʪʦʨʳ ʧʝʨʝʜʘʶʪ ʜʨʫʛ 

ʜʨʫʛʫ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʝ ʩʝʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʜʢʣʶʯʝʥʳ 

ʢ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ. ʄʘʨʰʨʫʪʠʟʘʪʦʨʳ ʦʙʱʘʶʪʩʷ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʪʦʢʦʣʳ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʛʦ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʤʦʛʫʪ ʦʙʱʘʪʴʩʷ ʩ ʩʦʩʝʜʥʠʤʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, 

ʥʘʟʳʚʘʝʪʩʷ ʜʝʤʦʥʦʤ ʤʘʨʰʨʫʪʠʟʘʮʠʠ (routing daemon). ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʨʠʩʫʥʢʘ 9.1, ʜʝʤʦʥ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʦʙʥʦʚʣʷʝʪ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘ-

ʮʠʠ ʚ ʷʜʨʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʦʪʦʨʫʶ ʦʥ ʧʦʣʫʯʘʝʪ ʦʪ 

ʩʦʩʝʜʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ.  

ɼʠʥʘʤʠʯʝʩʢʘʷ ʤʘʨʰʨʫʪʠʟʘʮʠʷ ʥʝ ʤʝʥʷʝʪ ʩʧʦʩʦʙʳ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʷʜʨʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʥʘ IP ʫʨʦʚʥʝ, ʢʘʢ ʦʧʠʩʘ-

ʥʦ ʚ ʨʘʟʜʝʣʝ "ʇʨʠʥʮʠʧʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ" ʛʣʘʚʳ 9. ʄʳ ʥʘʟʚʘʣʠ ʵʪʦ 

ʤʝʭʘʥʠʟʤʦʤ ʤʘʨʰʨʫʪʠʟʘʮʠʠ (routing mechanism). ʗʜʨʦ ʪʦʯʥʦ ʪʘʢ ʞʝ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪ ʩʚʦʶ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʦʪʳʩʢʠʚʘʷ ʤʘʨʰʨʫʪʳ ʢ 

ʭʦʩʪʘʤ, ʤʘʨʰʨʫʪʳ ʢ ʩʝʪʷʤ ʠ ʤʘʨʰʨʫʪʳ ʧʦ ʫʤʦʣʯʘʥʠʶ. ʄʝʥʷʝʪʩʷ 

ʪʦʣʴʢʦ ʩʧʦʩʦʙ ʧʦʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ - 

ʚʤʝʩʪʦ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ route ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʛʨʫʟʦʯʥʳʭ ʬʘʡʣʦʚ 

ʤʘʨʰʨʫʪʳ ʜʦʙʘʚʣʷʶʪʩʷ ʠ ʫʜʘʣʷʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʜʝʤʦʥʦʤ ʤʘʨʰʨʫ-

ʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʧʦʩʪʦʷʥʥʦ.  

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ, ʜʝʤʦʥ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʦʪʚʝʯʘʝʪ ʟʘ 

ʧʦʣʠʪʠʢʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ (routing policy), ʚʳʙʠʨʘʷ, ʢʘʢʠʝ ʤʘʨʰʨʫʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ ʚ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɽʩʣʠ ʜʝʤʦʥ ʦʙʥʘ-

ʨʫʞʠʣ ʥʝʩʢʦʣʴʢʦ ʤʘʨʰʨʫʪʦʚ ʢ ʧʫʥʢʪʫ ʥʘʟʥʘʯʝʥʠʷ, ʦʥ ʚʳʙʠʨʘʝʪ (ʢʘ-

ʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ), ʢʘʢʦʡ ʤʘʨʰʨʫʪ ʣʫʯʰʝ, ʠ ʠʤʝʥʥʦ ʵʪʦʪ ʤʘʨʰʨʫʪ 

(ʝʜʠʥʩʪʚʝʥʥʳʡ) ʜʦʙʘʚʣʷʝʪ ʚ ʪʘʙʣʠʮʫ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. ɽʩʣʠ ʜʝʤʦʥ 

ʦʧʨʝʜʝʣʠʣ, ʯʪʦ ʢʘʥʘʣ ʠʩʯʝʟ (ʚʦʟʤʦʞʥʦ ʧʦ ʧʨʠʯʠʥʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʠʣʠ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ), ʦʥ ʤʦʞʝʪ ʫʜʘʣʠʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʤʘʨʰʨʫʪʳ ʠʣʠ ʜʦʙʘʚʠʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʘʨʰʨʫʪʳ, ʯʪʦʙʳ 

ʦʙʦʡʪʠ ʚʦʟʥʠʢʰʫʶ ʥʝʠʩʧʨʘʚʥʦʩʪʴ.  

http://www.soslan.ru/tcp/tcp09.html#t092000
http://www.soslan.ru/tcp/tcp09.html#t092000
http://www.soslan.ru/tcp/tcp09.html#t092000
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ɺ Internet, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʤʘʨʰʨʫʪʠʟʘʮʠʠ. Internet ʦʨʛʘʥʠʟʦʚʘʥ ʢʘʢ ʩʦʦʙʱʝ-

ʩʪʚʦ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝʤ (AS - autonomous systems), ʢʘʞʜʘʷ ʠʟ ʢʦʪʦ-

ʨʳʭ ʦʙʳʯʥʦ ʘʜʤʠʥʠʩʪʨʠʨʫʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʅʘʧʨʠʤʝʨ, 

ʩʝʪʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ ʛʦʨʦʜʢʝ, ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ ʘʚ-

ʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʦʡ. ʄʘʛʠʩʪʨʘʣʴ (backbone) NSFNET ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

Internet ʵʪʦ ʘʚʪʦʥʦʤʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʪʦʤʫ ʯʪʦ ʚʩʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʳ ʥʘ 

ʤʘʛʠʩʪʨʘʣʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʝʜʠʥʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ.  

ɼʣʷ ʢʘʞʜʦʡ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʳ ʚʳʙʠʨʘʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦ-

ʪʦʢʦʣ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʚ ʵʪʦʡ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʝ. ʊʘ-

ʢʦʡ ʧʨʦʪʦʢʦʣ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʪʦʢʦʣʦʤ ʚʥʫʪʨʝʥʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ 

(IGP - interior gateway protocol) ʠʣʠ ʧʨʦʪʦʢʦʣʦʤ ʚʥʫʪʨʠʜʦʤʝʥʥʦʡ 

ʤʘʨʰʨʫʪʠʟʘʮʠʠ (intradomain routing protocol).  

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʡ IGP - ʵʪʦ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʦ ʤʘʨʰʨʫʪʠʟʘʮʠʠ (RIP - Routing Information Protocol). ɹʦʣʝʝ ʥʦʚʳʡ 

IGP - ʵʪʦ ʧʨʦʪʦʢʦʣ Open Shortest Path First (OSPF). ʆʥ ʙʳʣ ʨʘʟʨʘʙʦ-

ʪʘʥ ʢʘʢ ʟʘʤʝʥʘ ʜʣʷ RIP. ʋʩʪʘʨʝʚʰʠʡ IGP, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ, HELLO - ʵʪʦ IGP, ʢʦʪʦʨʳʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʣʩʷ ʥʘ ʤʘʛʠʩʪʨʘʣʠ NSFNET ʚʧʣʦʪʴ ʜʦ 1986 ʛʦʜʘ.  

ʅʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤ Router Requirements RFC 

[Almquist 1993] ʦʧʨʝʜʝʣʷʶʪ, ʯʪʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ 

ʣʶʙʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠ-

ʚʘʪʴ OSPF ʠ RIP, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʨʫʛʠʝ IGP.  

ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʪʦʢʦʣʳ ʤʘʨʰʨʫʪʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ 

ʧʨʦʪʦʢʦʣʘʤʠ ʚʥʝʰʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ (EGP - exterior gateway 

protocols) ʠʣʠ ʧʨʦʪʦʢʦʣʘʤʠ ʤʝʞʜʦʤʝʥʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ 

(interdomain routing protocols). ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʱʝʥʠʷ ʤʝʞ-

ʜʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, ʥʘʭʦʜʷʱʠʭʠʤʠʩʷ ʚ ʨʘʟʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʩʠʩʪʝ-

ʤʘʭ. ʀʩʪʦʨʠʯʝʩʢʠ (ʠ ʢ ʙʦʣʴʰʦʤʫ ʩʦʞʘʣʝʥʠʶ) ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʚʩʝʭ 

EGP ʙʳʣ ʧʨʦʪʦʢʦʣ ʩ ʪʝʤ ʞʝ ʩʘʤʳʤ ʠʤʝʥʝʤ: EGP. ɹʦʣʝʝ ʥʦʚʳʡ EGP - 

ʧʨʦʪʦʢʦʣ ʧʦʛʨʘʥʠʯʥʳʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʚ (BGP - Border Gateway 

Protocol) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʞʜʫ ʤʘʛʠʩʪʨʘʣʴʶ 
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NSFNET ʠ ʥʝʢʦʪʦʨʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʝʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʢʣʶʯʝʥʳ 

ʢ ʤʘʛʠʩʪʨʘʣʠ. ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ BGP ʟʘʤʝʥʠʪ ʩʦʙʦʡ EGP.  

 

ʉʝʪʝʚʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʫʞʙʳ.  

 

ʉʝʪʝʚʳʝ ʩʣʫʞʙʳ  

 

ʉʝʪʝʚʳʝ ʩʣʫʞʙʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʝʪʠ, ʥʘʧʨʠ-

ʤʝʨ ʩʝʨʚʝʨʳ DHCP ʠ BOOTP ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʨʪʦʚʫʶ ʠʥʠʮʠʘʣʠʟʘ-

ʮʠʶ ʩʝʨʚʝʨʦʚ ʠ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ, DNS ð ʪʨʘʥʩʣʷʮʠʶ ʠʤʝʥ ʚ ʘʜʨʝʩʘ ʠ 

ʥʘʦʙʦʨʦʪ.  

ʉʝʨʚʝʨʳ ʪʫʥʥʝʣʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʝ VPN-ʩʝʨʚʝʨʳ) ʠ 

ʧʨʦʢʩʠ-ʩʝʨʚʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʩ ʩʝʪʴʶ, ʥʝʜʦʩʪʫʧʥʦʡ ʨʦʫʪʠʥʛʦʤ.  

ʉʝʨʚʝʨʳ AAA ʠ Radius ʦʙʝʩʧʝʯʠʚʘʶʪ ʚ ʩʝʪʠ ʝʜʠʥʫʶ ʘʫʪʝʥʪʠʬʠ-

ʢʘʮʠʶ, ʘʚʪʦʨʠʟʘʮʠʶ ʠ ʚʝʜʝʥʠʝ ʣʦʛʦʚ ʜʦʩʪʫʧʘ.  

 

 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʣʫʞʙʳ  

 

ʂ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʣʫʞʙʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʘʢ ʧʨʦʩʪʝʡʰʠʝ 

ʩʝʨʚʝʨʳ ʩʦʦʙʱʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʦʩʪʝ (time, daytime, motd), 

ʧʦʣʴʟʦʚʘʪʝʣʷʭ (finger,ident), ʪʘʢ ʠ ʩʝʨʚʝʨʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʥʘʧʨʠ-

ʤʝʨ SNMP. ɹʦʣʴʰʠʥʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʫʞʙ ʨʘʙʦʪʘʶʪ ʯʝʨʝʟ 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʝʨʚʝʨʳ.  

ʆʩʦʙʳʤ ʚʠʜʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʫʞʙ ʷʚʣʷʶʪʩʷ ʩʝʨʚʝʨʳ ʩʠʥ-

ʭʨʦʥʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ð NTP, ʢʨʦʤʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʠ ʢʣʠʝʥʪʘ ʦ ʪʦʯ-

ʥʦʤ ʚʨʝʤʝʥʠ NTP-ʩʝʨʚʝʨ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʧʨʘʰʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʨʫʛʠʭ 

ʩʝʨʚʝʨʦʚ ʥʘ ʧʨʝʜʤʝʪ ʢʦʨʨʝʢʮʠʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʂʨʦʤʝ ʢʦʨ-

ʨʝʢʮʠʠ ʚʨʝʤʝʥʠ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʩʢʦʨʦʩʪʴ ʭʦʜʘ ʩʠ-

ʩʪʝʤʥʳʭ ʯʘʩʦʚ. ʂʦʨʨʝʢʮʠʷ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʠʝʤ ʠʣʠ 

ʟʘʤʝʜʣʝʥʠʝʤ ʭʦʜʘ ʩʠʩʪʝʤʥʳʭ ʯʘʩʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʢʦʨʨʝʢʮʠʠ), ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʙʣʝʤ ʚʦʟʤʦʞʥʳʭ ʧʨʠ ʧʨʦʩʪʦʡ ʧʝʨʝ-

ʩʪʘʥʦʚʢʝ ʚʨʝʤʝʥʠ.  



 

231 

 

ʌʘʡʣ-ʩʝʨʚʝʨʳ.  

 

ʌʘʡʣ-ʩʝʨʚʝʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʚʝʨʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦ-

ʩʪʫʧʘ ʢ ʬʘʡʣʘʤ ʥʘ ʜʠʩʢʝ ʩʝʨʚʝʨʘ.  

ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʩʝʨʚʝʨʳ ʧʝʨʝʜʘʯʠ ʬʘʡʣʦʚ ʧʦ ʟʘʢʘʟʫ, ʧʦ ʧʨʦʪʦ-

ʢʦʣʘʤ FTP, TFTP, SFTP, HTTP. ʇʨʦʪʦʢʦʣ HTTP ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʧʝ-

ʨʝʜʘʯʫ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ, ʥʦ ʩʝʨʚʝʨʳ ʤʦʛʫʪ ʦʪʜʘʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘ-

ʧʨʦʰʝʥʥʳʭ ʬʘʡʣʦʚ ʠ ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ ʜʠʥʘʤʠʯʝʩʢʠ 

ʩʦʟʜʘʥʥʳʝ ʚʝʙʩʪʨʘʥʠʮʳ, ʢʘʨʪʠʥʢʠ, ʤʫʟʳʢʫ ʠ ʪ. ʧ.  

ɼʨʫʛʠʝ ʩʝʨʚʝʨʳ ʧʦʟʚʦʣʷʶʪ ʤʦʥʪʠʨʦʚʘʪʴ ʜʠʩʢʦʚʳʝ ʨʘʟʜʝʣʳ 

ʩʝʨʚʝʨʘ ʚ ʜʠʩʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʣʠʝʥʪʘ ʠ ʧʦʣʥʦʮʝʥʥʦ ʨʘʙʦʪʘʪʴ ʩ 

ʬʘʡʣʘʤʠ ʥʘ ʥʠʭ. ʕʪʦ ʧʦʟʚʦʣʷʶʪ ʩʝʨʚʝʨʳ ʧʨʦʪʦʢʦʣʦʚ NFS ʠ SMB. 

ʉʝʨʚʝʨʳ NFS ʠ SMB ʨʘʙʦʪʘʶʪ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ RPC.  

ʅʝʜʦʩʪʘʪʢʠ ʬʘʡʣ-ʩʝʨʚʝʨʥʦʡ ʩʠʩʪʝʤʳ:  

¶ ʆʯʝʥʴ ʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʪʴ, ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʜʝʣʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ-

ʚʦʟʤʦʞʥʦʡ ʦʜʥʦʚʨʝʤʝʥʥʫʶ ʨʘʙʦʪʫ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ 

ʙʦʣʴʰʠʤʠ ʦʙʲʝʤʘʤʠ ʜʘʥʥʳʭ.  

¶ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ. ʕʪʦ ʚʣʝʯʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʥʦʤʫ ʦʙʝʩʧʝ-

ʯʝʥʠʶ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʏʝʤ ʙʦʣʴʰʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʝʤ ʙʦʣʴʰʝ 

ʜʝʥʝʛ ʧʨʠʜʝʪʩʷ ʧʦʪʨʘʪʠʪʴ ʥʘ ʦʩʥʘʱʝʥʠʝ ʠʭ ʢʦʤʧʴʶʪʝʨʦʚ.  

¶ ɹʣʦʢʠʨʦʚʢʘ ʜʘʥʥʳʭ ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʦʜʥʠʤ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʤ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʦʡ ʨʘʙʦʪʫ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʝʡ.  

¶ ɹʝʟʦʧʘʩʥʦʩʪʴ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʪʘ-

ʢʦʡ ʩʠʩʪʝʤʦʡ ɺʘʤ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ ʜʘʪʴ ʢʘʞʜʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʦʣʥʳʡ ʜʦʩʪʫʧ ʢ ʮʝʣʦʤʫ ʬʘʡʣʫ, ʚ ʢʦʪʦʨʦʤ ʝʛʦ ʤʦʞʝʪ ʠʥʪʝʨʝʩʦʚʘʪʴ 

ʪʦʣʴʢʦ ʦʜʥʦ ʧʦʣʝ.  
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 ʉʝʨʚʝʨʳ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ.  

 

ʉʝʨʚʝʨʳ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʦʙʩʣʫʞʠʚʘʶʪ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʦʪʜʘʶʪ 

ʜʘʥʥʳʝ ʧʦ ʟʘʧʨʦʩʘʤ. ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʩʝʨʚʝʨʦʚ ʧʦʜʦʙʥʦʛʦ ʪʠ-

ʧʘ ð LDAP (ʘʥʛʣ. Lightweight Directory Access Protocol ð ʦʙʣʝʛʯʸʥ-

ʥʳʡ ʧʨʦʪʦʢʦʣ ʜʦʩʪʫʧʘ ʢ ʩʧʠʩʢʘʤ).  

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʩʝʨʚʝʨʘʤ ʙʘʟ ʜʘʥʥʳʭ ʝʜʠʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʥʝ ʩʫʱʝ-

ʩʪʚʫʝʪ, ʦʜʥʘʢʦ ʚʩʝ ʩʝʨʚʝʨʳ ʙʘʟ ʜʘʥʥʳʭ ʦʙʲʝʜʠʥʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʝʜʠʥʳʭ ʧʨʘʚʠʣ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʧʨʦʩʦʚ ð ʷʟʳʢ SQL (ʘʥʛʣ. Structured 

Query Language ð ʷʟʳʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʟʘʧʨʦʩʦʚ).  

 

ʉʝʨʚʝʨʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ.  

 

ʉʝʨʚʝʨʳ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʯʝʨʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʣʠʝʥʪ-

ʩʢʫʶ ʧʨʦʛʨʘʤʤʫ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʥʩʦʣʴʥʳʤ ʜʦʩʪʫʧʦʤ ʢ 

ʫʜʘʣʝʥʥʦʡ ʩʠʩʪʝʤʝ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʝ ʩʣʫʞʘʪ ʩʝʨʚʝʨʳ 

telnet, RSH, SSH.  

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ Unix-ʩʠʩʪʝʤ ð X Window System, 

ʠʤʝʝʪ ʚʩʪʨʦʝʥʥʳʡ ʩʝʨʚʝʨ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʪʘʢ ʢʘʢ ʩ ʪʘʢʦʡ ʚʦʟ-

ʤʦʞʥʦʩʪʴʶ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʠʟʥʘʯʘʣʴʥʦ. ʀʥʦʛʜʘ ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥ-

ʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʪʝʨʬʝʡʩʫ ʍ-Window ʥʝʧʨʘʚʠʣʴʥʦ ʥʘʟʳʚʘʶʪ çX-

Serverè (ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʚ X-Window ʥʘʟʳʚʘʝʪʩʷ ʚʠʜʝʦʜʨʘʡʚʝʨ).  

ʉʪʘʥʜʘʨʪʥʳʡ ʩʝʨʚʝʨ ʫʜʘʣʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʛʨʘʬʠʯʝʩʢʦʤʫ ʠʥ-

ʪʝʨʬʝʡʩʫ Microsoft Windows ʥʘʟʳʚʘʝʪʩʷ ʪʝʨʤʠʥʘʣʴʥʳʡ ʩʝʨʚʝʨ. ʅʝʢʦ-

ʪʦʨʫʶ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ (ʪʦʯʥʝʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʬʠʛʫʨʠ-

ʨʦʚʘʥʠʷ), ʪʘʢʞʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʨʦʪʦʢʦʣ SNMP. ʂʦʤʧʴʶʪʝʨ ʠʣʠ ʘʧ-

ʧʘʨʘʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʵʪʦʛʦ ʜʦʣʞʥʦ ʠʤʝʪʴ SNMP-ʩʝʨʚʝʨ.  

 

ʉʣʫʞʙʳ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ.  

 

ʉʣʫʞʙʳ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʝʨʝʜʘ-

ʚʘʪʴ ʠ ʧʦʣʫʯʘʪʴ ʩʦʦʙʱʝʥʠʷ (ʦʙʳʯʥʦ ð ʪʝʢʩʪʦʚʳʝ).  
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ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʝʨʚʝʨʳ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ ʨʘʙʦʪʘʶʱʠʝ 

ʧʦ ʧʨʦʪʦʢʦʣʫ SMTP. SMTP-ʩʝʨʚʝʨ ʧʨʠʥʠʤʘʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʜʦʩʪʘʚʣʷ-

ʝʪ ʝʛʦ ʚ ʣʦʢʘʣʴʥʳʡ ʧʦʯʪʦʚʳʡ ʷʱʠʢ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʥʘ ʜʨʫʛʦʡ 

SMTP-ʩʝʨʚʝʨ (ʩʝʨʚʝʨ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʡ). ʅʘ ʤʥʦʛʦ-

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʢʦʤʧʴʶʪʝʨʘʭ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʨʘʙʦʪʘʶʪ ʩ ʧʦʯʪʦʡ 

ʧʨʷʤʦ ʥʘ ʪʝʨʤʠʥʘʣʝ (ʠʣʠ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʝ). ɼʣʷ ʨʘʙʦʪʳ ʩ ʧʦʯʪʦʡ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ, ʧʦʯʪʘ ʟʘʙʠʨʘʝʪʩʷ ʠʟ ʧʦʯʪʦʚʦʛʦ ʷʱʠʢʘ ʯʝ-

ʨʝʟ ʩʝʨʚʝʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʦʪʦʢʦʣʘʤ POP3 ʠʣʠ IMAP.  

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʬʝʨʝʥʮʠʡ ʩʫʱʝʩʪʚʫʝʪ ʩʝʨʚʝʨʳ ʥʦʚʦʩʪʝʡ, 

ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʦʪʦʢʦʣʫ NNTP. ɼʣʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʚ ʨʝʘʣʴ-

ʥʦʤ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʫʶʪ ʩʝʨʚʝʨʳ ʯʘʪʦʚ, ʩʪʘʥʜʘʨʪʥʳʡ ʯʘʪ - ʩʝʨʚʝʨ 

ʨʘʙʦʪʘʝʪ ʧʦ ʧʨʦʪʦʢʦʣʫ IRC ð ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʯʘʪ ʜʣʷ ʠʥʪʝʨʥʝʪʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʯʘʪ-ʧʨʦʪʦʢʦʣʦʚ, ʥʘʧʨʠʤʝʨ 

ICQ ʠʣʠ Jabber.  

 

ʉʝʨʚʝʨʥʳʝ ʨʝʰʝʥʠʷ.  

 

ʉʝʨʚʝʨʥʳʝ ʨʝʰʝʥʠʷ ð ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ/ʠʣʠ ʧʘʢʝʪʳ 

ʧʨʦʛʨʘʤʤ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʤ ʬʫʥʢʮʠʡ 

ʩʝʨʚʝʨʘ ʠ/ʠʣʠ ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʪ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʠʧʠʯʥʦʛʦ ʥʘʙʦʨʘ ʩʝʨʚʠʩʦʚ.  

ʇʨʠʤʝʨʦʤ ʩʝʨʚʝʨʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ Unix-ʩʠʩʪʝʤʳ, 

ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ.  

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʘʢʝʪʳ ʩʝʨʚʝʨʦʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤ (ʥʘʧʨʠʤʝʨ ʢʦʤʧʣʝʢʪ ʚʝʙ-ʩʝʨʚʝʨ/PHP/MySQL ʜʣʷ ʙʳʩʪʨʦʡ 

ʨʘʟʚʝʨʪʢʠ ʭʦʩʪʠʥʛʘ) ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʦʜ Windows (ʜʣʷ Unix ʩʚʦʡʩʪʚʝʥ-

ʥʘ ʤʦʜʫʣʴʥʘʷ ʠʣʠ çʧʘʢʝʪʥʘʷè ʫʩʪʘʥʦʚʢʘ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʧʦʵʪʦ-

ʤʫ ʪʘʢʠʝ ʨʝʰʝʥʠʷ ʨʝʜʢʠ, ʥʦ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ. ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʦʝ ð 

LAMP).  

ɺ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʝʨʚʝʨʥʳʭ ʨʝʰʝʥʠʷʭ ʫʩʪʘʥʦʚʢʘ ʚʩʝʭ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʝʜʠʥʦʚʨʝʤʝʥʥʦ, ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʤʝʨʝ ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʪʨʦʝʥʳ ʜʨʫʛ ʥʘ ʜʨʫ-

ʛʘ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʟʘʤʝʥʘ ʦʜʥʦʛʦ ʠʟ ʩʝʨʚʝʨʦʚ ʠʣʠ ʚʪʦʨʠʯʥʳʭ 
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ʧʨʠʣʦʞʝʥʠʡ (ʝʩʣʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʦʪʨʝʙʥʦʩʪʷʤ) 

ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʧʨʦʙʣʝʤʫ.  

ʉʝʨʚʝʨʥʳʝ ʨʝʰʝʥʠʷ ʩʣʫʞʘʪ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟʦ-

ʚʦʡ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʤʧʘʥʠʡ, ʪʦ ʝʩʪʴ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʩʪʨʦ-

ʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʩʝʪʠ ʚ ʢʦʤʧʘʥʠʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ çʩ ʥʫʣʷè. ʂʦʤʧʦ-

ʥʦʚʢʘ ʦʪʜʝʣʴʥʳʭ ʩʝʨʚʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʨʝʰʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, 

ʯʪʦ ʨʝʰʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚʳʭ 

ʟʘʜʘʯ; ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʠ 

ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʚʣʘʜʝʥʠʷ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʪʘ-

ʢʠʭ ʨʝʰʝʥʠʷʭ.  

 

ɺʝʙ-ʩʝʨʚʝʨ.  

 

ɺʝʙ-ʩʝʨʚʝʨ ð ʵʪʦ ʩʝʨʚʝʨ, ʧʨʠʥʠʤʘʶʱʠʡ HTTP-ʟʘʧʨʦʩʳ ʦʪ ʢʣʠ-

ʝʥʪʦʚ, ʦʙʳʯʥʦ ʚʝʙ-ʙʨʘʫʟʝʨʦʚ, ʠ ʚʳʜʘʶʱʠʡ ʠʤ HTTP-ʦʪʚʝʪʳ, ʦʙʳʯʥʦ 

ʚʤʝʩʪʝ ʩ HTML-ʩʪʨʘʥʠʮʝʡ, ʠʟʦʙʨʘʞʝʥʠʝʤ, ʬʘʡʣʦʤ, ʤʝʜʠʘʧʦʪʦʢʦʤ 

ʠʣʠ ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ. ɺʝʙ-ʩʝʨʚʝʨʳ ð ʦʩʥʦʚʘ ɺʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ.  

ɺʝʙ-ʩʝʨʚʝʨʦʤ ʥʘʟʳʚʘʶʪ ʢʘʢ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʳʧʦʣ-

ʥʷʶʱʝʝ ʬʫʥʢʮʠʠ ʚʝʙ-ʩʝʨʚʝʨʘ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʤʧʴʶʪʝʨ (ʩʤ.: 

ʉʝʨʚʝʨ (ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ)), ʥʘ ʢʦʪʦʨʦʤ ʵʪʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʨʘʙʦʪʘʝʪ.  

ʂʣʠʝʥʪ, ʢʦʪʦʨʳʤ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʚʝʙ-ʙʨʘʫʟʝʨ, ʧʝʨʝʜʘʸʪ ʚʝʙ-

ʩʝʨʚʝʨʫ ʟʘʧʨʦʩʳ ʥʘ ʧʦʣʫʯʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʦʙʦʟʥʘʯʝʥʥʳʭ URL-

ʘʜʨʝʩʘʤʠ. ʈʝʩʫʨʩʳ ð ʵʪʦ HTML-ʩʪʨʘʥʠʮʳ, ʠʟʦʙʨʘʞʝʥʠʷ, ʬʘʡʣʳ, ʤʝ-

ʜʠʘ-ʧʦʪʦʢʠ ʠʣʠ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʢʣʠʝʥʪʫ. ɺ ʦʪʚʝʪ 

ʚʝʙ-ʩʝʨʚʝʨ ʧʝʨʝʜʘʸʪ ʢʣʠʝʥʪʫ ʟʘʧʨʦʰʝʥʥʳʝ ʜʘʥʥʳʝ. ʕʪʦʪ ʦʙʤʝʥ ʧʨʦ-

ʠʩʭʦʜʠʪ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP.  

   

4.2. ʉʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʝʨʚʝʨʥʦʛʦ  

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

 

ɺʠʜʳ ʩʝʨʚʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 

 

ʉʝʨʚʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʚʠʜʘ.  
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¶ ʀʩʧʦʣʥʷʝʤʳʝ ʧʨʦʛʨʘʤʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 

CGI (Common Gateway Interface ð ʦʙʱʠʡ ʠʥʪʝʨʬʝʡʩ ʦʙʤʝʥʘ), ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ CGI-npoʛʨʘʤʤʳ. ʕʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʝʨʚʝʨʥʳʭ ʧʨʦʛʨʘʤʤ 

ð ʩʘʤʘʷ ʩʪʘʨʘʷ, ʦʜʥʘʢʦ ʦʪʥʶʜʴ ʥʝ ʫʩʪʘʨʝʚʰʘʷ.  

¶ ʈʘʩʰʠʨʝʥʠʷ Web-ʩʝʨʚʝʨʘ (ʧʨʠʣʦʞʝʥʠʷ ʬʦʨʤʘʪʘ ISAPI, 

NSAPI, ʤʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ Apache ʠ ʪ. ʧ.). ʅʦʚʳʡ ʩʧʦʩʦʙ, ʧʦʟʚʦʣʷ-

ʶʱʠʡ ʚʩʪʨʘʠʚʘʪʴ ʩʝʨʚʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʚ ʩʘʤ Web-ʩʝʨʚʝʨ, ʜʝʣʘʷ ʠʭ 

ʝʛʦ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ. ɺʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥ ʬʠʨʤʦʡ Microsoft ʜʣʷ 

ʠʭ ʩʝʨʚʝʨʘ Microsoft Internet Information Server (ʠʥʪʝʨʬʝʡʩ ISAPI) ʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʧʦʧʫʣʷʨʥʦʛʦ ʙʝʩʧʣʘʪʥʦʛʦ Web-ʩʝʨʚʝʨʘ Apache.  

¶ ɸʢʪʠʚʥʳʝ ʩʝʨʚʝʨʥʳʝ ʩʪʨʘʥʠʮʳ (ASP, JSP ʠ ʜʨ.). ʌʘʢʪʠʯʝ-

ʩʢʠ ʵʪʦ ʦʙʳʯʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ Webʩʪʨʘʥʠʮʳ, ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʬʘʡʣʘʭ, 

ʂʦʪʦʨʳʝ, ʢʨʦʤʝ ʦʙʳʯʥʦʛʦ HTML-ʢʦʜʘ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʦʤʘʥʜʳ, 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʣʠʙʦ ʩʘʤʠʤ Web-ʩʝʨʚʝʨʦʤ, ʣʠʙʦ ʝʛʦ ʨʘʩʰʠʨʝʥʠʝʤ. 

ʊʘʢʞʝ ʥʦʚʳʡ ʩʧʦʩʦʙ, ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʥʳʡ Microsoft ʜʣʷ ʪʦʛʦ ʞʝ 

Internet Information Server.  

¶ ʉʝʨʚʝʨʥʳʝ ʩʮʝʥʘʨʠʠ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʤ 

ʷʟʳʢʝ (Perl, Python, VBScript, JavaScript ʠ ʜʨ.). ʆʙʳʯʥʳʝ ʩʮʝʥʘʨʠʠ, 

ʨʘʙʦʪʘʶʱʠʝ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ CGI ʠʣʠ ISAPI ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ.  

  

ʆʧʠʩʘʥʠʝ ʩʝʨʚʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʙʦʪʘʶʱʠʭ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ 

CGI.  

 

CGI-ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʳʯʥʳʝ ʠʩʧʦʣʥʷʝʤʳʝ 

ʬʘʡʣʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʪʢʦʤʧʠʣʠ-

ʨʦʚʘʥʥʳʝ ʚ ʤʘʰʠʥʥʳʡ ʢʦʜ ʧʨʦʮʝʩʩʦʨʘ. ʆʥʠ ʥʝ ʠʤʝʶʪ ʠʥʪʝʨʬʝʡʩʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷ (ʢʘʢ ʠ ʚʩʝ ʩʝʨʚʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ), ʘ ʨʘʙʦʪʘʶʪ ʩ Web-

ʩʝʨʚʝʨʦʤ, ʧʦʣʫʯʘʶʪ ʦʪ ʥʝʛʦ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʝʤʫ ʞʝ ʧʝʨʝʩʳʣʘʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʝʡ ʨʘʙʦʪʳ. ɿʘʧʫʩʢʘʶʪʩʷ ʦʥʠ ʩʘʤʠʤ Web-ʩʝʨʚʝʨʦʤ, ʢʦ-

ʛʜʘ ʚ ʥʠʭ ʚʦʟʥʠʢʘʝʪ ʥʫʞʜʘ (ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʘʥʥʳʝ), ʠ ʨʘʙʦʪʘʶʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʦʧʝʨʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩʝʨʚʝʨʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ Web-ʩʝʨʚʝʨʫ ʧʦʩʪʫ-

ʧʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʧʨʦʩʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʦʪ ʧʦʣʴ-



 

236 

ʟʦʚʘʪʝʣʝʡ, ʦʥ ʟʘʧʫʩʢʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʧʠʡ CGI-

ʧʨʦʛʨʘʤʤʳ.  

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ CGI-ʧʨʦʛʨʘʤʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʣʝʛʢʦʩʪʴ ʩʦʟʜʘ-

ʥʠʷ (ʤʥʦʛʠʝ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʦʟʜʘʥʠʝ ʪʘ-

ʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʧʫʣʷʨʥʝʡʰʠʡ Borland Delphi, ʥʘʯʠʥʘʷ 

ʩ ʚʝʨʩʠʠ 3) ʠ ʧʨʦʩʪʦʪʫ ʦʪʣʘʜʢʠ. ʊʘʢʞʝ, ʧʦʩʢʦʣʴʢʫ CGI-ʧʨʠʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʟʘʚʠʩʠʤʳʝ ʧʨʦʛʨʘʤʤʳ, ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʦʪ-

ʜʝʣʴʥʦ ʦʪ Web-ʩʝʨʚʝʨʘ (ʢʘʢ ʛʦʚʦʨʷʪ ʧʨʦʛʨʘʤʤʠʩʪʳ ʠ ʩʠʩʪʝʤʥʳʝ ʘʜ-

ʤʠʥʠʩʪʨʘʪʦʨʳ, ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʜʨʫʛʦʤ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ). ʕʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ ʧʨʠ ʩʙʦʝ ʚ CGI-ʧʨʦʛʨʘʤʤʝ ʟʘʚʝʨʰʘʝʪʩʷ ʪʦʣʴʢʦ ʦʥʘ ð ʩʘʤ 

Web-ʩʝʨʚʝʨ ʦʩʪʘʝʪʩʷ "ʥʘ ʧʣʘʚʫ". ɸ ʥʝʜʦʩʪʘʪʦʢ ʫ CGI-ʧʨʦʛʨʘʤʤ ʚʩʝʛʦ 

ʦʜʠʥ: ʙʦʣʴʰʦʡ ʨʘʩʭʦʜ ʩʠʩʪʝʤʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʟʘʧʫʩʢʘʝʪʩʷ ʦʪʜʝʣʴʥʘʷ ʢʦʧʠʷ ʩʝʨʚʝʨʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ. ʀ ʝʩʣʠ Web-ʩʝʨʚʝʨʫ ʧʦʩʪʫʧʠʪ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʟʘʧʨʦʩʦʚ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʩʝʨʚʝʨʥʳʡ ʢʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʠ ʟʘʚʠʩʥʫʪʴ.  

 

Web-ʩʝʨʚʝʨʘ.  

 

ʈʘʩʰʠʨʝʥʠʷ Web-ʩʝʨʚʝʨʘ ð ʙʦʣʝʝ ʥʦʚʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʝʨʚʝʨ-

ʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʳʯʥʳʝ ʙʠʙʣʠʦʪʝʢʠ DLL, ʚ 

ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʘ ʚʩʷ ʣʦʛʠʢʘ ʩʝʨʚʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʠʝ ʙʠʙ-

ʣʠʦʪʝʢʠ ʢʘʢ ʙʳ ʚʩʪʨʘʠʚʘʶʪʩʷ ʚ ʧʨʦʛʨʘʤʤʫ Web-ʩʝʨʚʝʨʘ ʠ ʨʘʙʦʪʘʶʪ 

ʢʘʢ ʝʝ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʙʠʙʣʠʦʪʝʢʠ DLL ʨʘʙʦʪʘʶʪ 

ʪʦʣʴʢʦ ʚ ʩʨʝʜʝ Windows, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʚʘʪʴ ʨʘʩʰʠʨʝʥʠʷ ʚ ʠʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʙʳʣʠ ʧʨʠʜʫʤʘʥʳ ʠ ʜʨʫʛʠʝ ʬʦʨʤʘʪʳ. ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʤʦʜʫʣʠ ʨʘʩʰʠʨʝʥʠʷ ʩʝʨʚʝʨʘ Apache ʥʝ ʷʚʣʷʶʪʩʷ ʙʠʙʣʠʦʪʝʢʘʤʠ 

DLL,  

ʀʤʝʥʥʦ ʚ ʚʠʜʝ ʙʠʙʣʠʦʪʝʢ DLL ʩʦʟʜʘʶʪʩʷ ʨʘʩʰʠʨʝʥʠʷ Web-

ʩʝʨʚʝʨʦʚ Internet Information Server ʬʠʨʤʳ Microsoft ʠ Netscape Web 

Server ʬʠʨʤʳ Netscape. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʘʩʰʠʨʝʥʠʷ ʠʤʝʶʪ ʬʦʨʤʘʪ 

ISAPI (Internet Server Application Programming Interface ð ʠʥʪʝʨʬʝʡʩ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨʘ), ʘ ʚʦ ʚʪʦʨʦʤ ð 

NSAPI (Netscape Server Application Programming Interface ð ʠʥʪʝʨ-
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ʬʝʡʩ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʩʝʨʚʝʨ: Netscape). ʌʦʨʤʘʪ ʤʦ-

ʜʫʣʝʡ ʨʘʩʰʠʨʝʥʠʷ Apache ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ ð ʤʦʜʫʣʠ Apache.  

ɼʦʩʪʦʠʥʩʪʚʦ ʫ ʨʘʩʰʠʨʝʥʠʡ Web-ʩʝʨʚʝʨʘ ʦʜʥʦ: ʙʝʨʝʞʥʳʡ ʨʘʩʭʦʜ 

ʩʠʩʪʝʤʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʟʘʧʫʩʢʘʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʨʘʩʰʠʨʝʥʠʷ, 

ʢʦʪʦʨʳʡ ʦʪʥʠʤʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʨʝʩʫʨʩʦʚ, ʯʝʤ ʫʡʤʘ ʟʘʧʫʱʝʥ-

ʥʳʭ CGI-ʧʨʦʛʨʘʤʤ. ʆʜʥʘʢʦ ʨʘʩʰʠʨʝʥʠʷ ʪʨʫʜʥʝʝ ʩʦʟʜʘʚʘʪʴ ʠ ʦʪʣʘʞʠ-

ʚʘʪʴ, ʢ ʪʦʤʫ ʞʝ ʦʥʠ ʥʝ ʪʘʢ ʙʝʟʦʧʘʩʥʳ. ʂʘʢ CGI-ʧʨʦʛʨʘʤʤʳ. ʇʦʩʢʦʣʴ-

ʢʫ ʦʥʠ ʨʘʙʦʪʘʶʪ ʢʘʢ ʯʘʩʪʴ Web-ʩʝʨʚʝʨʘ, ʣʶʙʘʷ ʦʰʠʙʢʘ ʚ ʨʘʩʰʠʨʝʥʠʠ 

ʧʨʠʚʝʜʝʪ ʢ ʟʘʚʠʩʘʥʠʶ ʩʝʨʚʝʨʘ.  

ʆʙʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʚʠʜʘ ʩʝʨʚʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʦʙʣʘʜʘʶʪ ʦʜ-

ʥʠʤ ʦʛʨʦʤʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ. ʇʨʝʞʜʝ ʯʝʤ ʦʥʠ ʩʤʦʛʫʪ ʨʘʙʦʪʘʪʴ, ʦʥʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʪʢʦʤʧʠʣʠʨʦ-

ʚʘʥʳ ʚ ʤʘʰʠʥʥʳʝ ʢʦʜʳ ʧʨʦʮʝʩʩʦʨʘ, ʯʪʦ ʦʪʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʪʣʘʜʢʝ. ʂʦʥʝʯʥʦ, ʦʪʢʦʤʧʠʣʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘ-

ʙʦʪʘʶʪ ʙʳʩʪʨʝʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ, ʪ. ʝ. ʪʝʭ, ʛʜʝ ʢʘʞʜʘʷ ʠʥʩʪʨʫʢʮʠʷ 

ʯʠʪʘʝʪʩʷ, ʨʘʩʰʠʬʨʦʚʳʚʘʝʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʦʡʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ. ʅʦ ʫ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʧʨʦʛʨʘʤʤ ʝʩʪʴ ʠ 

ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʦʪʘ ʠ ʙʳʩʪ-

ʨʦʪʘ ʥʘʧʠʩʘʥʠʷ. ɼʚʝ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʝʨʚʝʨʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʧʠʩʘʥʳ, ʢʘʢ ʨʘʟ ʙʫʜʫʪ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤʠ.  

 

 

ɸʢʪʠʚʥʳʝ ʩʝʨʚʝʨʥʳʝ ʩʪʨʘʥʠʮʳ (ASP, JSP).  

 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʘʢʪʠʚʥʳʝ ʩʝʨʚʝʨʥʳʝ ʩʪʨʘʥʠʮʳ ð ʵʪʦ 

ʦʙʳʯʥʳʝ Web-ʩʪʨʘʥʠʮʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʦʩʦʙʳʝ ʩʝʨʚʝʨʥʳʝ ʩʮʝ-

ʥʘʨʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩʘʤʠʤ Web-ʩʝʨʚʝʨʦʤ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʡ ʩʝʨʚʝʨ-

ʥʦʡ ʧʨʦʛʨʘʤʤʦʡ (CGI-ʧʨʠʣʦʞʝʥʠʝʤ ʠʣʠ ʨʘʩʰʠʨʝʥʠʝʤ Web-ʩʝʨʚʝʨʘ). 

ɺ ʯʘʩʪʥʦʩʪʠ, ASP (Active Server Pages ð ʘʢʪʠʚʥʳʝ ʩʝʨʚʝʨʥʳʝ ʩʪʨʘʥʠ-

ʮʳ), ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ Microsoft Internet  

Information Server, ʠ JSP (Java Server Pages ð ʩʝʨʚʝʨʥʳʝ ʩʪʨʘ-

ʥʠʮʳ, ʥʘʧʠʩʘʥʥʳʝ ʥʘ JavaScript), ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʨʷʜʦʤ ʜʨʫʛʠʭ 

Web-ʩʝʨʚʝʨʦʚ, ʨʘʙʦʪʘʶʪ ʠʤʝʥʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. ʉʝʨʚʝʨʥʳʝ ʩʪʨʘʥʠʮʳ 
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ASP ʧʠʰʫʪʩʷ ʥʘ ʷʟʳʢʘʭ JavaScript ʠ VBScript, a JSP ð ʪʦʣʴʢʦ ʥʘ 

JavaScript.  

ɼʦʩʪʦʠʥʩʪʚʘ ʘʢʪʠʚʥʳʭ ʩʝʨʚʝʨʥʳʭ ʩʪʨʘʥʠʮ ʚʳ ʫʞʝ ʟʥʘʝʪʝ: ʣʝʛ-

ʢʦʩʪʴ ʠ ʙʳʩʪʨʦʪʘ ʥʘʧʠʩʘʥʠʷ ʠ ʧʨʦʩʪʦʪʘ ʦʪʣʘʜʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ-

ʩʢʦʣʴʢʫ ʘʢʪʠʚʥʳʝ ʩʝʨʚʝʨʥʳʝ ʩʪʨʘʥʠʮʳ -- ʵʪʦ ʦʙʳʯʥʳʝ Web-ʩʪʨʘʥʠʮʳ 

ʩ "ʚʢʨʘʧʣʝʥʠʷʤʠ" ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʠʭ ʥʘʧʠʩʘʥʠʝ ʣʝʛʢʦ ʦʩʚʦʷʪ ʚʩʝ, 

ʢʪʦ ʟʥʘʢʦʤ ʩ HTML. ʅʝʜʦʩʪʘʪʦʢ: ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʤʝʜʣʠʪʝʣʴʥʦʩʪʴ ʠ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʥʳʤ ʨʝʩʫʨʩʘʤ.  

 

ʉʝʨʚʝʨʥʳʝ ʩʮʝʥʘʨʠʠ.  

 

ʉʝʨʚʝʨʥʳʝ ʩʮʝʥʘʨʠʠ ʧʦʜʦʙʥʳ ʘʢʪʠʚʥʳʤ ʩʝʨʚʝʨʥʳʤ ʩʪʨʘʥʠʮʘʤ 

ʪʝʤ, ʯʪʦ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤʠ, ʦʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

"ʯʠʩʪʳʡ" ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʙʝʟ HTML ''ʧʨʠʤʝʩʝʡ". ʀʥʪʝʨʧʨʝʪʘʪʦʨ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ CGI-ʧʨʦʛʨʘʤʤʫ, ʦʜʥʘʢʦ ʥʠʯʪʦ 

ʥʝ ʤʝʰʘʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʝʛʦ ʚ ʚʠʜʝ ʨʘʩʰʠʨʝʥʠʷ Web-ʩʝʨʚʝʨʘ. ʉʮʝʥʘʨʠʠ 

ʦʙʳʯʥʦ ʧʠʰʫʪʩʷ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Perl, ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜ-

ʥʘʟʥʘʯʝʥʥʦʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʪʝʢʩʪʘ; ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʷʟʳʢʠ Python, 

JavaScript, VBScript ʠ ʜʘʞʝ (ʢʘʢ ʛʦʚʦʨʷʪ) ʷʟʳʢ ʢʦʤʘʥʜʥʳʭ ʬʘʡʣʦʚ MS-

DOS. ʌʘʢʪʠʯʝʩʢʠ ʧʠʩʘʪʴ ʩʮʝʥʘʨʠʠ ʤʦʞʥʦ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʠʥʪʝʨʧʨʝʪʘʪʦʨ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʝʨʚʝʨʥʳʭ ʩʮʝʥʘʨʠʝʚ ʪʝ ʞʝ, ʯʪʦ ʫ ʘʢ-

ʪʠʚʥʳʭ ʩʝʨʚʝʨʥʳʭ ʩʪʨʘʥʠʮ. ʆʜʥʘʢʦ ʩʮʝʥʘʨʠʠ ʧʦʪʨʝʙʣʷʶʪ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦ ʤʥʦʛʦ ʩʠʩʪʝʤʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʘʞʝ ʙʦʣʴʰʝ, ʯʝʤ CGI-

ʧʨʠʣʦʞʝʥʠʷ. ɺʝʜʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ ʟʘʧʫʩʢʘʝʪʩʷ ʩʚʦʷ ʢʦʧʠʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ, ʘ ʠʥʪʝʨʧʨʝʪʘʪʦʨ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʨʘʩʭʦʜʫʝʪ ʤʥʦʛʦ ʨʝʩʫʨʩʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ ʩʮʝʥʘʨʠʷ. ʀ ʚʩʝ ʞʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʩʮʝʥʘʨʠʠ ð ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʩʧʦʩʦʙ ʩʦʟʜʘʥʠʷ 

ʩʝʨʚʝʨʥʳʭ ʧʨʦʛʨʘʤʤ.  

 

ʉʧʦʩʦʙʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦ ʩʝʪʠ.  

 

ʅʘ ʩʘʤʦʤ ʦʙʦʙʱʝʥʥʦʤ ʫʨʦʚʥʝ ʩʝʪʴ - ʵʪʦ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ.  
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ʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʨʷʜʫ ʧʨʠʟʥʘ-

ʢʦʚ, ʥʘʧʨʠʤʝʨ:  

I) ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ:  

ʃʦʢʘʣʴʥʳʝ (ʃɺʉ) - ʦʭʚʘʪʳʚʘʶʱʠʝ ʦʛʨʘʥʠʯʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ 

(ʦʙʳʯʥʦ ʚ ʧʨʝʜʝʣʘʭ ʫʜʘʣʝʥʥʦʩʪʠ ʩʪʘʥʮʠʡ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʠʣʠ ʩʦʪʝʥ ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ).  

ʂʦʨʧʦʨʘʪʠʚʥʳʝ (ʤʘʩʰʪʘʙʘ ʧʨʝʜʧʨʠʷʪʠʷ) - ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʷʟʘʥ-

ʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʃɺʉ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʟ-

ʤʝʱʝʥʦ ʦʜʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʠʣʠ ʫʯʨʝʞʜʝʥʠʝ ʚ ʦʜʥʦʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ 

ʙʣʠʟʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʜʘʥʠʷʭ.  

ʊʝʨʨʠʪʦʨʠʘʣʴʥʳʝ - ʦʭʚʘʪʳʚʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʛʝʦʛʨʘʬʠʯʝ-

ʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ; ʩʨʝʜʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʝ-

ʪʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ, ʠʤʝʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʝʛʠʦʥʘʣʴ-

ʥʳʝ ʠʣʠ ʛʣʦʙʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ.  

II)  ʇʦ ʪʦʧʦʣʦʛʠʠ (ʆʙʱʘʷ ʩʭʝʤʘ ʩʦʝʜʠʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʥʘʟʳʚʘʝʪʩʷ ʪʦʧʦʣʦʛʠʝʡ ʩʝʪʠ). ʊʦʧʦʣʦʛʠʠ ʩʝʪʠ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, ʩʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ ʪʨʠ ʙʘʟʦʚʳʝ:  

ʐʠʥʥʘʷ (bus) - ʚʩʝ ʩʝʪʝʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʧʦʜʢʣʶʯʘʶʪʩʷ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʢ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʣʠʥʠʠ ʠ ʜʘʥʥʳʝ, ʧʝʨʝʜʘ-

ʚʘʝʤʳʝ ʣʶʙʦʡ ʩʪʘʥʮʠʝʡ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ 

ʚʩʝʭ ʜʨʫʛʠʭ ʩʪʘʥʮʠʡ;  

ʂʦʣʴʮʝʚʘʷ (ring) - ʫʟʣʳ ʩʚʷʟʘʥʳ ʢʦʣʴʮʝʚʦʡ ʣʠʥʠʝʡ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʦʜʠʥ ʟʘ ʜʨʫʛʠʤ, ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʧʨʦʚʦʜʫ ʚ 

ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ;  

ɿʚʝʟʜʥʘʷ (star) - ʠʤʝʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ, ʦʪ ʢʦʪʦʨʦʛʦ ʨʘʩʭʦ-

ʜʷʪʩʷ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʢ ʢʘʞʜʦʤʫ ʠʟ ʦʩʪʘʣʴʥʳʭ ʫʟʣʦʚ. ʅʠʢʘ-

ʢʠʝ ʢʦʥʬʣʠʢʪʳ ʚ ʩʝʪʠ ʩ ʪʦʧʦʣʦʛʠʝʡ ʟʚʝʟʜʘ ʚ ʧʨʠʥʮʠʧʝ ʥʝ ʚʦʟʤʦʞʥʳ, 

ʧʦʪʦʤʫ ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ.  

III)  ʧʦ ʩʧʦʩʦʙʫ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʩʝʪʠ:  

"ʢʣʠʝʥʪ/ʩʝʨʚʝʨ" - ʚ ʥʠʭ ʚʳʜʝʣʷʝʪʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʫʟʣʦʚ 

(ʠʭ ʥʘʟʚʘʥʠʝ - ʩʝʨʚʝʨʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʝʨʚʝʨ-

ʥʦʡ ʆʉ), ʚʳʧʦʣʥʷʶʱʠʭ ʚ ʩʝʪʠ ʫʧʨʘʚʣʷʶʱʠʝ ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʦʙ-
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ʩʣʫʞʠʚʘʶʱʠʝ ʬʫʥʢʮʠʠ, ʘ ʦʩʪʘʣʴʥʳʝ ʫʟʣʳ (ʢʣʠʝʥʪʳ) ʷʚʣʷʶʪʩʷ ʪʝʨʤʠ-

ʥʘʣʴʥʳʤʠ, ʚ ʥʠʭ ʨʘʙʦʪʘʶʪ ʧʦʣʴʟʦʚʘʪʝʣʠ;  

ʦʜʥʦʨʘʥʛʦʚʳʝ - ʚ ʥʠʭ ʚʩʝ ʫʟʣʳ ʨʘʚʥʦʧʨʘʚʥʳ, ʪʦ ʝʩʪʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʰʘʶʪ, ʢʘʢʠʝ ʨʝʩʫʨʩʳ ʩʚʦʝʛʦ ʢʦʤʧʴʶʪʝʨʘ (ʜʠʩ-

ʢʠ, ʢʘʪʘʣʦʛʠ, ʬʘʡʣʳ) ʩʜʝʣʘʪʴ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʧʦ ʩʝʪʠ. ʆʩʥʦʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʠʭ ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʩʣʘʙʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ 

ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ;  

ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʢʘʥʘʣʘʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨ-

ʤʘʮʠʠ. ʂʦʤʧʴʶʪʝʨʳ ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʨʘʟʣʠʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ: ʢʘʙʝʣʴʥʳʭ, 

ʦʧʪʦʚʦʣʦʢʦʥʥʳʭ, ʨʘʜʠʦʢʘʥʘʣʦʚ, ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʵ/ʤ ʠʟʣʫ-

ʯʝʥʠʷ.  

ʆʙʱʘʷ ʩʭʝʤʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʪʧʨʘʚʠʪʝ-

ʣʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʣʫʯʘʪʝʣʷ ʠʥʬʦʨʤʘ-

ʮʠʠ. ɽʩʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʚʫʩʪʦʨʦʥʥʠʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʪʦ ʦʪʧʨʘ-

ʚʠʪʝʣʴ ʠ ʧʦʣʫʯʘʪʝʣʴ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʤʝʥʷʪʴʩʷ ʨʦʣʷʤʠ. ʆʩʥʦʚʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʦʧʫʩʢ-

ʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ (ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ). ʇʨʦʧʫʩʢʥʘʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʨʘʚʥʘ ʢʦʣʠʯʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʝʨʝ-

ʜʘʚʘʪʴʩʷ ʧʦ ʥʝʤʫ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ.  

  

4.3. ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʠ ʨʘʙʦʪʳ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ  

 

ʐʘʙʣʦʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ.  

 

ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʨʘʙʦʪʯʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʘʷ 

ʩʚʦʙʦʜʘ ʜʝʡʩʪʚʠʡ. ʅʝʫʜʘʯʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʩʠʩʪʝʤʳ ʠ ʠʭ ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʢʘʞʫʪʩʷ 

ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ, ʧʦʥʠʤʘʥʠʷ, ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. ʅʝʫʜʘʯʠ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ, ʝʩʣʠ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʪʴ ʧʨʠʥʮʠʧʳ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʚ 

ʰʘʙʣʦʥʘʭ GRASP ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦ-
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ʜʝʡʩʪʚʠʷ, ʪʦ ʝʩʪʴ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʢ-

ʪʘʤʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ɺ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʰʘʙʣʦʥʦʤ ʥʘʟʳ-

ʚʘʶʪ ʦʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʝʝ ʨʝ-

ʰʝʥʠʷ. ʈʝʟʫʣʴʪʘʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʵʪʦ ʦʧʝʨʘʮʠʠ ʥʘʟʥʘʯʝʥʥʳʝ ʦʙʲ-

ʝʢʪʫ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʧʝʰʥʦʛʦ (ʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʤʦʛʦ) ʩʮʝ-

ʥʘʨʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺ ʠʜʝʘʣʝ ʰʘʙʣʦʥ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʩʦʚʝʪʳ ʧʦ 

ʧʦʚʦʜʫ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʰʘʙʣʦʥʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʠ ʧʦʚʪʦʨ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʝʟʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ.  

 

ʐʘʙʣʦʥ MVC (Model-View-Controller)  

 

ʐʘʙʣʦʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ Model-View-Controller (ʜʘʣʝʝ ʧʨʦʩʪʦ 

MVC) ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʦʩʥʦʚʝ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʨʝʰʝʥʠʷ ʧʝʨʚʦʡ ʩʨʝʜʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʛʨʘʬʠʯʝʩʢʠʤ ʠʥʪʝʨʬʝʡʩʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ï 

Smalltalk-80.  ʉʦʛʣʘʩʥʦ ʰʘʙʣʦʥʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʣʝʜʫʝʪ ʨʘʟʜʝ-

ʣʷʪʴ ʜʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʠ ʫʧʨʘʚʣʷʶ-

ʱʫʶ ʣʦʛʠʢʫ ʥʘ ʪʨʠ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘ: ʤʦʜʝʣʴ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ 

ʢʦʥʪʨʦʣʣʝʨ ï ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʤʦʜʠʬʠʢʘʮʠʷ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥ-

ʪʦʚ ʦʢʘʟʳʚʘʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʩʪʘʣʴʥʳʝ. ʄʦʜʝʣʴ 

(Model) ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʘʥʥʳʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʠ 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʢʦʤʘʥʜʳ ʢʦʥʪʨʦʣʣʝʨʘ, ʠʟʤʝʥʷʷ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ.  ʇʨʝʜ-

ʩʪʘʚʣʝʥʠʝ (View) ʦʪʚʝʯʘʝʪ ʟʘ ʦʪʦʙʨʘʞʝʥʠʝ ʜʘʥʥʳʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʨʝʘʛʠʨʫʷ ʥʘ ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʠ. ʂʦʥʪʨʦʣʣʝʨ 

(Controller) ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʧʦʚʝʱʘʷ ʤʦʜʝʣʴ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʝʥʠʡ.  

 

ʐʘʙʣʦʥ Expert  

 

ʐʘʙʣʦʥ Expert, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ 

ʦʧʠʩʘʥʠʝʤ ʧʨʦʙʣʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʦʧʠʩʘʥʠʝʤ ʝʝ 

ʨʝʰʝʥʠʷ.  
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ʇʨʦʙʣʝʤʘ: ʢʘʢʦʚ ʥʘʠʙʦʣʝʝ ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪ-

ʚʝʪʩʪʚʝʥʥʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʧʨʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʠ?  

ʈʝʰʝʥʠʝ: ʥʘʟʥʘʯʠʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʵʢʩʧʝʨ-

ʪʫ ï ʢʣʘʩʩʫ, ʫ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʪʨʝʙʫʝʤʘʷ ʜʣʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  ʇʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʰʘʙʣʦʥ 

Expert ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʨʘʟʜʦ ʯʘʱʝ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʰʘʙʣʦʥʘ. ɺ ʥʝʤ 

ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʙʲ-

ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ.  ʐʘʙʣʦʥ ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʷʩ-

ʥʳʭ ʠʣʠ ʟʘʧʫʪʘʥʥʳʭ ʠʜʝʡ ʠ ʦʪʨʘʞʘʝʪ ʦʙʳʯʥʳʡ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ 

ʧʦʜʭʦʜ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʙʲʝʢʪʳ ʚʳʧʦʣʥʷʶʪ ʜʝʡʩʪʚʠʷ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʠʤʝʶʱʝʡʩʷ ʫ ʥʠʭ ʠʥʬʦʨʤʘʮʠʝʡ.  

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʣʠʝʥʪʩʢʦʛʦ ʫʨʦʚʥʷ: HTML, Java, Jscript, 

CSS.  

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, ʢʣʠʝʥʪʩʢʠʝ ʷʟʳʢʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ 

ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘ ʝʩʣʠ ʧʨʦʱʝ - ʧʨʦʛʨʘʤʤʳ ʥʘ ʢʣʠʝʥʪ-

ʩʢʦʤ ʷʟʳʢʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʙʨʘʫʟʝʨ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ ʠ ʥʝʜʦʩʪʘʪʦʢ ï ʵʪʦ 

ʪʦ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʩʢʨʠʧʪʘ ʟʘʚʠʩʠʪ ʦʪ ʙʨʘʫʟʝʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʧʦʣʥʦʤʦʯʠʷ ʥʘʩʪʨʦʠʪʴ ʩʚʦʡ ʙʨʘʫʟʝʨ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʚʦ-

ʦʙʱʝ ʠʛʥʦʨʠʨʦʚʘʣ ʥʘʧʠʩʘʥʥʳʝ ʚʘʤʠ ʩʢʨʠʧʪʳ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʙʨʘʫʟʝʨ 

ʩʪʘʨʳʡ, ʦʥ ʤʦʞʝʪ ʥʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʦʪ ʠʣʠ ʠʥʦʡ ʷʟʳʢ ʠʣʠ ʚʝʨʩʠʶ 

ʷʟʳʢʘ, ʥʘ ʢʦʪʦʨʫʶ ʚʳ ʦʧʠʨʘʝʪʝʩʴ. ʉ ʩʦʚʨʝʤʝʥʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ ʪʘʢʠʭ 

ʧʨʦʙʣʝʤ ʚʦʟʥʠʢʘʪʴ ʥʝ ʜʦʣʞʥʦ, ʢ ʪʦʤʫ ʞʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝ 

ʪʘʢ ʫʞ ʯʘʩʪʦ ʢʘʨʜʠʥʘʣʴʥʦ ʦʙʥʦʚʣʷʶʪʩʷ (ʨʘʟ ʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ) ʠ ʣʫʯ-

ʰʠʝ ʠʟ ʥʠʭ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ. ʊʘʢʞʝ ʢʦʜ ʢʣʠʝʥʪʩʢʦʛʦ ʩʢʨʠʧʪʘ ʤʦʞʝʪ 

ʧʦʩʤʦʪʨʝʪʴ ʢʘʞʜʳʡ, ʚʳʙʨʘʚ ʚ ʤʝʥʶ ñɺʠʜò ʩʚʦʝʛʦ ʙʨʘʫʟʝʨʘ ʚʢʣʘʜʢʫ 

ñʀʩʭʦʜʥʳʡ ʢʦʜò (ʠʣʠ ʯʪʦ-ʪʦ ʚ ʵʪʦʤ ʨʦʜʝ).  

ʇʨʝʠʤʫʱʝʩʪʚʦ ʞʝ ʢʣʠʝʥʪʩʢʦʛʦ ʷʟʳʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʙʨʘʙʦʪʢʘ ʩʢʨʠʧʪʦʚ ʥʘ ʪʘʢʦʤ ʷʟʳʢʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʙʝʟ ʦʪʧʨʘʚʢʠ 

ʜʦʢʫʤʝʥʪʘ ʥʘ ʩʝʨʚʝʨ. ʕʪʦ ʣʝʛʯʝ ʦʙʲʷʩʥʠʪʴ ʥʘ ʧʨʠʤʝʨʝ: ʜʦʧʫʩʪʠʤ, ʚʘʤ 

ʥʘʜʦ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦ ʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʚʝʣ e-mail (ʪ.ʝ., ʥʘʧʨʠ-

ʤʝʨ, ʧʨʦʚʝʨʠʪʴ ʚ ʥʝʤ ʥʘʣʠʯʠʝ ñ@ò); ʯʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ, 
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ʥʘʜʦ ʙʳʣʦ ʙʳ ʦʪʧʨʘʚʠʪʴ ʬʦʨʤʫ ʩ ʟʘʧʦʣʥʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʧʦʪʦʤ ʜʦ-

ʞʜʘʪʴʩʷ, ʧʦʢʘ ʦʥʘ ʦʙʨʘʙʦʪʘʝʪʩʷ, ʠ ʣʠʰʴ ʧʦʩʣʝ ʵʪʦʛʦ ʧʦʣʫʯʠʪʴ ʩʦʦʙ-

ʱʝʥʠʝ ʦʙ ʦʰʠʙʢʝ (ʝʩʣʠ ʦʥʘ, ʨʘʟʫʤʝʝʪʩʷ, ʧʨʠʩʫʪʩʪʚʫʝʪ). ʇʨʦʮʝʩʩ 

ʩʣʠʰʢʦʤ ʜʦʣʛʠʡ. ʉ ʢʣʠʝʥʪʩʢʠʤ ʞʝ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʘ ʩʨʘʟʫ ʧʨʦʚʝʨʠʪ 

ʧʨʘʚʠʣʴʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʬʦʨʤʳ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ, ʠ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, 

ʚʳʚʝʜʝʪ ʦʰʠʙʢʫ. ʆʪʩʶʜʘ ʞʝ ʚʳʪʝʢʘʝʪ ʠ ʪʦ ʦʛʨʘʥʠʯʝʥʠʝ, ʯʪʦ ʩ ʧʦʤʦ-

ʱʴʶ ʢʣʠʝʥʪʩʢʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʠʯʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘ-

ʧʠʩʘʥʦ ʥʘ ʩʝʨʚʝʨ, ʪʦ ʝʩʪʴ, ʥʘʧʨʠʤʝʨ, ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʥʝʣʴʟʷ ʩʜʝʣʘʪʴ 

ʛʦʩʪʝʚʫʶ ʢʥʠʛʫ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʛʜʘ ʥʘʜʦ ʟʘʧʠʩʳʚʘʪʴ ʩʦʦʙʱʝʥʠʷ ʚ ʢʘ-

ʢʦʡ-ʣʠʙʦ ʬʘʡʣ ʥʘ ʩʝʨʚʝʨʝ.  

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠʟ ʢʣʠʝʥʪʩʢʠʭ ʷʟʳʢʦʚ ʷʚʣʷʝʪʩʷ 

JavaScript, ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʘʥʠʷ Netscape 

(www.netscape.com) ʩʦʚʤʝʩʪʥʦ ʩ ʢʦʤʧʘʥʠʝʡ SunMicrosystems 

(www.sun.com). ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʢʣʠʝʥʪʩʢʦʛʦ ʷʟʳʢʘ ʵʪʦ, ʥʘʧʨʠʤʝʨ, 

VisualBasicScript (VBS).  

 

ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʝʨʚʝʨʥʦʛʦ ʫʨʦʚʥʷ: C++, PHP, Python, Perl, 

Ruby, JSP, ASP.Net.  

 

ʉʝʨʚʝʨʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʙʦʪʘʶʪ 

ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. ɺʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʦʥʠ ʧʦʜʜʝʨ-

ʞʠʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʝʨʚʝʨʦʤ. ʇʦʣʫʯʘʷ ʟʘʧʨʦʩ ʩ ʘʜ-

ʨʝʩʦʤ ʚʝʙ-ʜʦʢʫʤʝʥʪʘ ʦʪ ʙʨʘʫʟʝʨʘ, ʩʝʨʚʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ ʩʚʷʟʳʚʘʶʪʩʷ 

ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɹɼ ʦʪʜʘʸʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʙ-ʩʪʨʘʥʠʮʝ ʩʢʨʠʧʪʘʤ ʩʝʨ-

ʚʝʨʘ, ʠ ʪʝ ʦʙʨʘʙʦʪʘʚ ʝʸ, ʦʪʩʳʣʘʶʪ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʙʨʘʫʟʝʨʫ ʢʣʠʝʥ-

ʪʘ, ʢʦʪʦʨʳʡ ʠ ʚʳʚʦʜʠʪ ʨʝʟʫʣʴʪʘʪ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʥʘ ʤʦʥʠʪʦʨ. ɼʦ-

ʩʪʦʠʥʩʪʚʦʤ ʩʝʨʚʝʨʥʳʭ ʷʟʳʢʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʚʦʠʩʪʠʥʫ ʙʝʟʛʨʘʥʠʯʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʦ, ʯʪʦ ʠʭ ʨʘʙʦʪʘ ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʧʦʣʴʟʦ-

ʚʘʪʝʣʝʡ ʠ ʩʢʨʳʪʘ ʦʪ ʠʭ ʚʟʦʨʦʚ. ʅʝʜʦʩʪʘʪʦʢ ð ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʩʪʝʨʘ. ʊʘʢ ʞʝ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʠ ʩʣʦʞʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʥʦʚʠʯʢʘʤʠ ʩʝʨʚʝʨʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʩʝʨʚʝʨʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʷ: C++, Perl, Java, Php, Python.   
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ɻʣʘʚʘ 5. ʊɽʍʅʆʃʆɻʀʗ ʇʆʉʊʈʆɽʅʀʗ ʈɸʉʇʈɽɼɽʃɽʅʅʓʍ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

5.1. ʊʝʭʥʦʣʦʛʠʷ COM/DCOM 

 

ʊʝʭʥʦʣʦʛʠʷ COM ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʝʜʠʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. ʎʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ 

COM-ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʣʦʩʴ ʩʪʨʝʤʣʝʥʠʝ ʢ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʠʟʘʮʠʶ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦ-

ʨʘʷ ʷʚʣʷʝʪʩʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ, ʨʘʟʨʘʙʦʪʘʥʦ ʦʛʨʦʤʥʦʝ ʯʠʩʣʦ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʬʝʨʘʭ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ï ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦ ʜʦʤʘʰʥʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶ-

ʪʝʨʦʚ. ʄʘʩʩʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ COM ʦʪʯʘʩʪʠ ʩʚʷʟʘʥʦ ʩ ʤʦʱʴʶ ʝʝ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘ, ʬʠʨʤʳ Microsoft. ʉ ʵʪʠʤ ʧʨʠʭʦʜʠʪʩʷ ʩʯʠʪʘʪʴʩʷ, ʠ ʢʘʞʜʳʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʚʳʧʫʱʝʥʥʳʡ ʧʦʜ ʧʣʘʪʬʦʨʤʫ Windows, ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʩʧʝʭʘ ʦʙʷʟʘʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʥʥʦʚʘʮʠ-

ʷʤ Microsoft. 

ʊʝʭʥʦʣʦʛʠʷ COM (Component Object Technology) ï ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

Microsoft. COM ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ ʠ ʧʨʦʯʠʝ ʜʝʪʘʣʠ ʨʝʘʣʠʟʘʮʠʠ. COM ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʦʤ, ʢʦʪʦ-

ʨʳʡ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʪʨʝʙʦʚʘʥʠʷʤ COM-ʪʝʭʥʦʣʦʛʠʠ. ʇʨʦʛʨʘʤʤʥʳʡ ʦʙʲʝʢʪ, ʩʦʟʜʘʥʥʳʡ ʩʦ-

ʛʣʘʩʥʦ ʩʧʝʮʠʬʠʢʘʮʠʠ COM ʥʘʟʳʚʘʝʪʩʷ COM-ʦʙʲʝʢʪʦʤ. ɼʘʥʥʘʷ ʪʝʭ-

ʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ COM-ʦʙʲʝʢʪʦʚ ʤʝʞʜʫ 

ʩʦʙʦʡ. COM ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʜʚʦʠʯʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʪ.ʢ. 

ʧʨʠʣʘʛʘʝʪʩʷ ʢ ʦʪʪʨʘʥʩʣʠʨʦʚʘʥʥʦʤʫ ʚ ʜʚʦʠʯʥʳʡ ʢʦʜ ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʦʙʲʝʢʪʫ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ COM-ʦʙʲʝʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʥʘʙʦʨʦʤ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʜʧʨʦʛʨʘʤʤ, ʥʘʟʳʚʘʝʤʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʜʦ-
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ʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʯʝʨʝʟ ʫʥʠʢʘʣʴʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ 

ʠʥʪʝʨʬʝʡʩʦʚ GUID (Global Unique Interface Identifyer), ʫʥʠʢʘʣʴʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʛʘʨʘʥʪʠʨʫʝʪ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʩʭʦʞ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʪʝʣʝʡ ʧʨʠ ʜʦʩʪʫʧʝ ʢ ʦʙʲʝʢʪʘʤ ʚ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʟʨʘʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ, ʪ.ʢ. ʜʦʩʪʫʧ ʢ ʥʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʯʝʨʝʟ ʫʢʘʟʘʪʝʣʠ. COM-ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʰʠʨʷʝʪ ʵʪʦʪ ʤʝʭʘʥʠʟʤ, ʧʝʨʝʥʦ-

ʩʷ ʧʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʪʝʣʝʡ (ʚ ʚʠʜʝ GUID) ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ ʥʘ 

ʫʨʦʚʝʥʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, COM-ʦʙʲʝʢʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʦʟʨʘʯʥʦ ʜʨʫʛ ʜʣʷ ʜʨʫʛʘ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ, ʪ.ʢ. ʜʦʩʪʫʧ ʢ ʦʙʲ-

ʝʢʪʘʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʯʝʨʝʟ GUID. COM ʪʝʭʥʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʪʘʢʞʝ ʙʠʙʣʠʦʪʝʢʫ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʠʪʩʷ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʪʝʨ-

ʬʝʡʩʦʚ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʷʜʨʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ COM ʠ ʥʝ-

ʙʦʣʴʰʦʡ ʥʘʙʦʨ API ʬʫʥʢʮʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ COM-

ʦʙʲʝʢʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

ɸʨʭʠʪʝʢʪʫʨʘ COM ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʷʝʤʦʡ, ʠ ʥʘ ʥʝʡ ʙʘʟʠʨʫʶʪʩʷ 

ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʠ Microsoft, ʪʘʢʠʝ ʢʘʢ OLE ʠ ActiveX. ʕʪʠ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ ʨʘʩʰʠʨʝʥʠʷʤʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-

ʤʳ, ʠ ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʠ ʧʨʝʜʣʘʛʘʶʪ 

ʩʚʦʠ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ 

ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʩʧʦʣʴʟʫʷ COM ʢʘʢ ʦʩʥʦʚʫ, ʨʘʟʨʘʙʦʪ-

ʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ 

ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʲ-

ʝʢʪʳ ʩʦʟʜʘʥʥʳʝ, ʧʦ ʧʨʘʚʠʣʘʤ COM-ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩ ʜʨʫ-

ʛʠʤʠ COM-ʦʙʲʝʢʪʘʤʠ ʯʝʨʝʟ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʣʘʛʘʝʪ COM. 

COM ʠʩʧʦʣʴʟʫʝʪ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ çʢʣʘʩʩè, ʢʦʪʦʨʦʝ ʧʦ ʩʤʳʩʣʫ 

ʦʟʥʘʯʘʝʪ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʠ ʚ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʨʝʜʩʪʚʘʭ 

ʨʘʟʨʘʙʦʪʢʠ. COM-ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ COM-ʢʣʘʩʩʘ (COM 

class). COM-ʢʣʘʩʩʳ, ʜʣʷ ʨʘʟʣʠʯʠʷ ʩ ʢʣʘʩʩʘʤʠ ʚ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʘʭ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴʩʷ 

ʧʨʠʣʦʞʝʥʠʝ, ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪʩʷ ʩʦʢʣʘʩʩʘʤʠ (CoClass). 
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ʊʝʨʤʠʥʦʣʦʛʠʷ ʉʆʄ  

 

ɺʩʷʢʘʷ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʨʠʥʦʩʠʪ ʩ ʩʦʙʦʡ ʥʦʚʳʝ ʪʝʨʤʠʥʳ ʜʣʷ 

ʝʝ ʦʧʠʩʘʥʠʷ. 

ʉʆʄ-ʦʙʲʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʦʠʯʥʳʡ ʢʦʜ, ʢʦʪʦʨʳʡ ʚʳ-

ʧʦʣʥʷʝʪ ʢʘʢʫʶ-ʣʠʙʦ ʬʫʥʢʮʠʶ ʠ ʠʤʝʝʪ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʠʥʪʝʨʬʝʡʩ. 

ʉʆʄ-ʦʙʲʝʢʪ ʩʦʜʝʨʞʠʪ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʣʦʞʝʥʠʶ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʉʆʄ-ʦʙʲʝʢʪʦʤ. ʕʪʠ ʤʝʪʦʜʳ ʜʦʩʪʫʧʥʳ ʙʣʘʛʦʜʘʨʷ ʉʆʄ-

ʠʥʪʝʨʬʝʡʩʘʤ. ʂʣʠʝʥʪʫ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ ʥʝʩʢʦʣʴʢʦ ʙʘʟʦʚʳʭ ʠʥʪʝʨ-

ʬʝʡʩʦʚ ʉʆʄ-ʦʙʲʝʢʪʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʘʚʝ 

ʩʚʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʘ. ʉʆʄ-ʦʙʲʝʢʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʠʥʪʝʨʬʝʡʩʦʚ. 

ʉʆʄ-ʠʥʪʝʨʬʝʡʩ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ʤʝʪʦʜʦʚ ʉʆʄ-

ʦʙʲʝʢʪʘ. ʀʥʪʝʨʬʝʡʩ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʫ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʉʆʄ-

ʦʙʲʝʢʪʫ, ʘ ʦʙʲʝʢʪʫ - ʧʨʘʚʠʣʴʥʦ ʦʪʚʝʪʠʪʴ ʢʣʠʝʥʪʫ. ʅʘʟʚʘʥʠʷ ʉʆʄ-

ʠʥʪʝʨʬʝʡʩʦʚ ʥʘʯʠʥʘʶʪʩʷ ʩ ʙʫʢʚʳ I. ʂʣʠʝʥʪ ʤʦʞʝʪ ʥʝ ʟʥʘʪʴ, ʢʘʢʠʝ ʠʥ-

ʪʝʨʬʝʡʩʳ ʠʤʝʶʪʩʷ ʫ ʉʆʄ-ʦʙʝ̡ʢʪʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʭ ʩʧʠ-

ʩʦʢ, ʢʣʠʝʥʪ ʠʩʧʦʣʴʟʫʝʪ ʙʘʟʦʚʳʡ ʠʥʪʝʨʬʝʡʩ lunknown, ʢʦʪʦʨʳʡ ʝʩʪʴ ʫ 

ʢʘʞʜʦʛʦ ʉʆʄ-ʦʙʲʝʢʪʘ. 

ʇʦʣʴʟʦʚʘʪʝʣʝʤ ʉʆʄ-ʦʙʲʝʢʪʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʯʘʩʪʴ 

ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʉʆʄ-ʦʙʲʝʢʪ ʠ ʝʛʦ ʠʥʪʝʨʬʝʡʩʳ ʚ 

ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʷʭ. ʂʘʢ ʧʨʘʚʠʣʦ, ʉʆʄ-ʦʙʲʝʢʪ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʨʫʛʦʤ ʧʨʠʣʦʞʝʥʠʠ. 

ʉʆʄ ʩʦ-ʢʣʘʩʩʳ (coclass) - ʵʪʦ ʢʣʘʩʩʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʦʜʠʥ 

ʠʣʠ ʙʦʣʝʝ ʉʆʄ-ʠʥʪʝʨʬʝʡʩ. ɺʳ ʤʦʞʝʪʝ ʥʝ ʦʙʨʘʱʘʪʴʩʷ ʢ ʉʆʄ-

ʠʥʪʝʨʬʝʡʩʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʘ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ ʢ ʉʆʄ-ʠʥʪʝʨʬʝʡʩʫ 

ʯʝʨʝʟ ʩʦ-ʢʣʘʩʩ. ʉʦ-ʢʣʘʩʩʳ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʠʜʝʥʪʠʬʠ-

ʢʘʪʦʨʦʚ ʢʣʘʩʩʘ (CLSID). 

ʉʆʄ-ʦʙʲʝʢʪʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʙʠʙʣʠʦʪʝʢʠ ʪʠʧʦʚ. ɹʠʙʣʠʦʪʝʢʘ 

ʪʠʧʦʚ - ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʬʘʡʣ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʉʆʄ-ʦʙʲʝʢʪʝ. ɼʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʩʚʦʡʩʪʚ, ʤʝʪʦ-

ʜʦʚ, ʠʥʪʝʨʬʝʡʩʦʚ, ʩʪʨʫʢʪʫʨ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ 

ʚ ʉʆʄ-ʦʙʲʝʢʪʝ. ɹʠʙʣʠʦʪʝʢʘ ʪʠʧʦʚ ʩʦʜʝʨʞʠʪ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 
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ʪʠʧʘʭ ʜʘʥʥʳʭ ʢʘʞʜʦʛʦ ʩʚʦʡʩʪʚʘ ʠ ʊʠʧʘʭ ʜʘʥʥʳʭ, ʚʦʟʚʨʘʱʘʝʤʳʭ ʤʝ-

ʪʦʜʘʤʠ ʉʆʄ-ʦʙʲʝʢʪʘ. 

ʊʝʭʥʦʣʦʛʠʷ DCOM (Distributed COM) - ʵʪʦ ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʉʆʄ-ʪʝʭʥʦʣʦʛʠʷ. ʆʥʘ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʜʦ-

ʩʪʫʧʘ ʢ ʉʆʄ-ʦʙʲʝʢʪʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʜʨʫʛʠʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʩʝ-

ʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʝʪʠ Internet). 

ʂʘʞʜʳʡ ʉʆʄ-ʦʙʲʝʢʪ ʠʤʝʝʪ ʩʯʝʪʯʠʢ ʩʩʳʣʦʢ. ɼʘʥʥʳʡ ʩʯʝʪʯʠʢ 

ʩʦʜʝʨʞʠʪ ʯʠʩʣʦ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʩ-

ʧʦʣʴʟʫʶʪ ʉʆʄ-ʦʙʲʝʢʪ. ʇʦʜ ʧʨʦʮʝʩʩʦʤ ʟʜʝʩʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʣʶʙʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ DLL, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʉʆʄ-ʦʙʲʝʢʪ, ʪ. ʝ. ʧʦʣʴʟʦ-

ʚʘʪʝʣʠ ʉʆʄ-ʦʙʲʝʢʪʘ. ʉʯʝʪʯʠʢ ʩʩʳʣʦʢ ʥʘ ʉʆʄ-ʦʙʲʝʢʪ ʥʫʞʝʥ ʜʣʷ ʪʦ-

ʛʦ, ʯʪʦʙʳ ʚʳʩʚʦʙʦʞʜʘʪʴ ʧʨʦʮʝʩʩʦʨʥʦʝ ʚʨʝʤʷ ʠ ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, 

ʟʘʥʠʤʘʝʤʫʶ ʉʆʄ-ʦʙʲʝʢʪʦʤ, ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʥ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ. 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʠ ʦʙʨʘʱʝʥʠʷ ʢ ʉʆʄ-ʦʙʲʝʢʪʫ ʩʯʝʪʯʠʢ ʩʩʳʣʦʢ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʥʘ ʝʜʠʥʠʮʫ. ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʥʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʜʢʣʶʯʘ-

ʝʪʩʷ ʢ ʉʆʄ-ʦʙʲʝʢʪʫ - ʩʯʝʪʯʠʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʂʦʛʜʘ ʧʨʦʮʝʩʩ ʦʪʢʣʶ-

ʯʘʝʪʩʷ ʦʪ ʉʆʄ-ʦʙʲʝʢʪʘ - ʩʯʝʪʯʠʢ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʜʦʩʪʠʞʝʥʠʠ 

ʩʯʝʪʯʠʢʦʤ ʥʫʣʷ ʧʘʤʷʪʴ, ʟʘʥʠʤʘʝʤʘʷ ʉʆʄ-ʦʙʲʝʢʪʦʤ, ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʉʆʄ-ʧʨʠʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʣʝ-

ʜʫʶʱʝʝ: 

¶ ʉʆʄ-ʠʥʪʝʨʬʝʡʩ; 

¶ ʉʆʄ-ʩʝʨʚʝʨ; 

¶ ʉʆʄ-ʢʣʠʝʥʪ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʠ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʉʆʄ-ʧʨʠʣʦʞʝʥʠʷ ʙʦʣʝʝ ʧʦ-

ʜʨʦʙʥʦ. 

ʂʣʠʝʥʪʳ ʉʆʄ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʦʙʲʝʢʪʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʉʆʄ-

ʠʥʪʝʨʬʝʡʩʦʚ. ʀʥʪʝʨʬʝʡʩʳ -- ʵʪʦ ʛʨʫʧʧʳ ʣʦʛʠʯʝʩʢʠ ʠʣʠ ʩʝʤʘʥʪʠʯʝʩʢʠ 

ʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠ-

ʢʦʤ ʫʩʣʫʛʠ (ʩʝʨʚʝʨʦʤ) ʠ ʝʛʦ ʢʣʠʝʥʪʦʤ. 

ʇʦ ʧʨʘʚʠʣʘʤ ʦʙʦʟʥʘʯʝʥʠʷ ʉʆʄ-ʦʙʲʝʢʪʦʚ, ʠʥʪʝʨʬʝʡʩʳ ʉʆʄ-

ʦʙʲʝʢʪʘ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʨʫʞʢʘʤʠ ʩʧʨʘʚʘ ʠʣʠ ʩʣʝʚʘ ʦʪ ʉʆʄ-ʦʙʲʝʢʪʘ. 

ɹʘʟʦʚʳʡ ʠʥʪʝʨʬʝʡʩ lUnknown ʨʠʩʫʝʪʩʷ ʢʨʫʞʢʦʤ ʩʚʝʨʭʫ ʦʪ ʉʆʄ-

ʦʙʲʝʢʪʘ. 
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ɼʣʷ ʧʨʠʤʝʨʘ, ʢʘʞʜʳʡ ʉʆʄ-ʦʙʲʝʢʪ ʚʩʝʛʜʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʦʩʥʦʚ-

ʥʦʡ ʉʆʄ-ʠʥʪʝʨʬʝʡʩ lUnknown, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʢʣʠʝʥʪʫ ʩʚʝʜʝʥʠʡ ʦ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʠʥʪʝʨʬʝʡʩʘʭ. 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʉʆʄ-ʦʙʲʝʢʪ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ 

ʠʥʪʝʨʬʝʡʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʢʫʶ-ʣʠʙʦ ʩʚʦʶ 

ʬʫʥʢʮʠʶ. 

ʂʣʶʯʝʚʳʤʠ ʘʩʧʝʢʪʘʤʠ ʉʆʄ-ʠʥʪʝʨʬʝʡʩʦʚ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶ-

ʱʠʝ: 

¶ ʆʜʥʘʞʜʳ ʦʧʨʝʜʝʣʝʥʥʳʝ, ʠʥʪʝʨʬʝʡʩʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝ-

ʥʝʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳ ʤʦʞʝʪʝ ʚʦʟʣʦʞʠʪʴ ʥʘ ʦʜʠʥ ʠʥʪʝʨʬʝʡʩ ʦʧʨʝ-

ʜʝʣʝʥʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʦʞ-

ʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

¶ ʇʦ ʚʟʘʠʤʥʦʤʫ ʩʦʛʣʘʰʝʥʠʶ, ʚʩʝ ʠʤʝʥʘ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘʯʠ-

ʥʘʶʪʩʷ ʩ ʙʫʢʚʳ I, ʥʘʧʨʠʤʝʨ IPersist, IMalloc. 

¶ ʂʘʞʜʳʡ ʠʥʪʝʨʬʝʡʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʤʝʝʪ ʩʚʦʡ ʫʥʠʢʘʣʴ-

ʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʛʣʦʙʘʣʴʥʳʡ ʫʥʠʢʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ (Globally Unique Identifier, GUID). ʋʥʠʢʘʣʴʥʳʝ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨʳ ʠʥʪʝʨʬʝʡʩʦʚ ʥʘʟʳʚʘʶʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʠʥʪʝʨʬʝʡʩʦʚ 

(Interface Identifiers, IIDs). ɼʘʥʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʫʩʪʨʘʥʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʠʤʝʥ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʨʘʟ-

ʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

¶ ʀʥʪʝʨʬʝʡʩʳ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʳ 

ʤʦʞʝʪʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʘ-

ʣʠʟʘʮʠʠ ʉʆʄ-ʠʥʪʝʨʬʝʡʩʘ. ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʫʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʟʦʚʘ 

ʬʫʥʢʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʫʢʘʟʘʪʝʣʷ ʷʚʥʦ ʠʣʠ ʥʝʷʚʥʦ. 

¶ ʀʥʪʝʨʬʝʡʩʳ ʥʝ ʷʚʣʷʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʦʥʠ ʣʠʰʴ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʣʠʝʥʪʳ 

ʥʝ ʤʦʛʫʪ ʥʘʧʨʷʤʫʶ ʦʙʨʘʱʘʪʴʩʷ ʢ ʜʘʥʥʳʤ, ʜʦʩʪʫʧ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʫʢʘʟʘʪʝʣʝʡ ʠʥʪʝʨʬʝʡʩʦʚ. 

¶ ɺʩʝ ʠʥʪʝʨʬʝʡʩʳ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʧʦʪʦʤʢʘʤʠ ʙʘʟʦʚʦʛʦ ʠʥ-

ʪʝʨʬʝʡʩʘ Iunknown. 

ʋʢʘʟʘʪʝʣʴ ʠʥʪʝʨʬʝʡʩʘ - ʵʪʦ 32-ʙʠʪʥʳʡ ʫʢʘʟʘʪʝʣʴ ʥʘ ʵʢʟʝʤʧʣʷʨ 

ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʢʘʟʘʪʝʣʝʤ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 
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ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʠʥʪʝʨʬʝʡʩʘ. ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ ʤʘʩ-

ʩʠʚ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʵʪʠ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ vtable. ʀʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʤʘʩʩʠʚʘ vtable ʧʦʭʦʞʝ ʥʘ ʤʝʭʘʥʠʟʤ ʧʦʜʜʝʨʞʢʠ ʚʠʨʪʫʘʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʚ Object Pascal. 

ʉʆʄ-ʩʝʨʚʝʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʙʠʙʣʠʦʪʝʢʫ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʩʣʫʛʠ ʧʨʠʣʦʞʝʥʠʶ-ʢʣʠʝʥʪʫ ʠʣʠ ʙʠʙʣʠʦʪʝʢʝ. 

ʉʆʄ-ʩʝʨʚʝʨ ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʉʆʄ-ʦʙʲʝʢʪʦʚ, ʛʜʝ ʉʆʄ-

ʦʙʲʝʢʪʳ ʚʳʩʪʫʧʘʶʪ ʚ ʢʘʯʝʩʪʚʝ ʥʘʙʦʨʦʚ ʩʚʦʡʩʪʚ, ʤʝʪʦʜʦʚ ʠ ʠʥʪʝʨʬʝʡ-

ʩʦʚ. 

ʂʣʠʝʥʪʳ ʥʝ ʟʥʘʶʪ, ʢʘʢ ʉʆʄ-ʦʙʲʝʢʪ ʚʳʧʦʣʥʷʝʪ ʩʚʦʠ ʜʝʡʩʪʚʠʷ. 

ʉʆʄ-ʦʙʲʝʢʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʚʦʠ ʫʩʣʫʛʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʪʝʨʬʝʡʩʦʚ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ, ʧʨʠʣʦʞʝʥʠʶ-ʢʣʠʝʥʪʫ ʥʝ ʥʫʞʥʦ ʟʥʘʪʴ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ 

ʉʆʄ-ʦʙʲʝʢʪ. ʊʝʭʥʦʣʦʛʠʷ ʉʆʄ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʳʡ ʜʦʩʪʫʧ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʉʆʄ-ʦʙʲʝʢʪʘ. 

ʂʦʛʜʘ ʢʣʠʝʥʪ ʟʘʧʨʘʰʠʚʘʝʪ ʫʩʣʫʛʫ ʦʪ ʉʆʄ-ʦʙʲʝʢʪʘ, ʦʥ ʧʝʨʝʜʘʝʪ 

ʉʆʄ-ʦʙʲʝʢʪʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʣʘʩʩʘ (CLSID). CLSID - ʚʩʝʛʦ ʣʠʰʴ 

GUID, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʉʆʄ-ʦʙʲʝʢʪʫ. ʇʦʩʣʝ 

ʧʝʨʝʜʘʯʠ CLSID, ʉʆʄ-ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ 

ʬʘʙʨʠʢʫ ʢʣʘʩʩʘ (ʩʤ. ʩʣʝʜʫʶʱʠʡ ʨʘʟʜʝʣ), ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʵʢʟʝʤʧʣʷʨʳ 

ʉʆʄ-ʦʙʲʝʢʪʦʚ. 

ɺ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʉʆʄ-ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʝʝ: 

¶ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʚ ʩʠʩʪʝʤʥʦʤ ʨʝʝʩʪʨʝ Windows ʜʣʷ 

ʩʚʷʟʳʚʘʥʠʷ ʤʦʜʫʣʷ ʩʝʨʚʝʨʘ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʢʣʘʩʩʘ (CLSID); 

¶ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʬʘʙʨʠʢʫ ʉʆʄ-ʢʣʘʩʩʘ, ʩʦʟʜʘʶʱʫʶ ʵʢʟʝʤ-

ʧʣʷʨʳ ʉʆʄ-ʦʙʲʝʢʪʦʚ; 

¶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʚʳʛʨʫʞʘʝʪ ʠʟ ʧʘʤʷʪʠ 

ʩʝʨʚʝʨʳ ʉʆʄ, ʢʦʪʦʨʳʝ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ 

ʫʩʣʫʛ ʢʣʠʝʥʪʘʤ. 

ʉʆʄ-ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʢʟʝʤʧʣʷʨʳ coclass. ʅʘʧʦʤ-

ʥʠʤ, ʯʪʦ Coclass - ʵʪʦ ʢʣʘʩʩ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʠʥʪʝʨ-

ʬʝʡʩ. ʉʆʄ-ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ ʪʝ ʫʩʣʫʛʠ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʠʥʪʝʨʬʝʡʩʘʭ coclass. ʕʢʟʝʤʧʣʷʨʳ Coclass ʩʦʟʜʘʶʪʩʷ 

ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʪʠʧʘ ʦʙʲʝʢʪʘ, ʥʘʟʳʚʘʝʤʦʛʦ ʬʘʙʨʠʢʦʡ ʢʣʘʩ-

ʩʘ. 
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ʌʘʙʨʠʢʘ ʢʣʘʩʩʘ - ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʡ ʉʆʄ-ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʧʦʜ-

ʜʝʨʞʠʚʘʝʪ ʠʥʪʝʨʬʝʡʩ IclassFactory ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʩʦʟʜʘʥʠʝ ʵʢʟʝʤʧʣʷ-

ʨʦʚ ʪʦʛʦ ʢʣʘʩʩʘ, ʩ ʢʦʪʦʨʳʤ ʘʩʩʦʮʠʠʨʦʚʘʥʘ ʜʘʥʥʘʷ ʬʘʙʨʠʢʘ ʢʣʘʩʩʘ. 

ɺʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʫʩʣʫʛʠ ʉʆʄ-ʦʙʲʝʢʪʘ ʟʘʧʨʘʰʠʚʘʶʪʩʷ ʢʣʠʝʥ-

ʪʦʤ, ʬʘʙʨʠʢʘ ʢʣʘʩʩʘ ʩʦʟʜʘʝʪ ʠ ʨʝʛʠʩʪʨʠʨʫʝʪ ʵʢʟʝʤʧʣʷʨ ʦʙʲʝʢʪʘ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɽʩʣʠ ʫʩʣʫʛʘ ʪʦʛʦ ʞʝ ʉʆʄ-ʦʙʲʝʢʪʘ ʟʘʧʨʘ-

ʰʠʚʘʝʪ ʜʨʫʛʦʡ ʢʣʠʝʥʪ, ʬʘʙʨʠʢʘ ʢʣʘʩʩʘ ʩʦʟʜʘʝʪ ʚʪʦʨʦʡ ʵʢʟʝʤʧʣʷʨ ʦʙʲ-

ʝʢʪʘ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʪʦʨʦʛʦ ʢʣʠʝʥʪʘ. Coclass ʜʦʣʞʝʥ ʠʤʝʪʴ ʬʘʙ-

ʨʠʢʫ ʢʣʘʩʩʘ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʣʘʩʩʘ CLSID. ʀʩʧʦʣʴʟʦʚʘʥʠʝ CLSID 

ʜʣʷ cociass ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʳ 

ʚʩʷʢʠʡ ʨʘʟ, ʢʦʛʜʘ ʚ ʢʣʘʩʩ ʚʚʦʜʷʪʩʷ ʥʦʚʳʝ ʠʥʪʝʨʬʝʡʩʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚ ʦʪʣʠʯʠʝ ʦʪ DLL, ʥʦʚʳʝ ʠʥʪʝʨʬʝʡʩʳ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʠʣʠ ʜʦʙʘʚʣʷʪʴ 

ʤʝʪʦʜʳ, ʥʝ ʚʣʠʷʷ ʥʘ ʩʪʘʨʳʝ ʚʝʨʩʠʠ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʆʄ ʢʣʠʝʥʪ ʥʝ ʜʦʣʞʝʥ ʙʝʩʧʦʢʦʠʪʴʩʷ ʦ ʪʦʤ, 

ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʙʲʝʢʪ, ʦʥ ʧʨʦʩʪʦ ʜʝʣʘʝʪ ʚʳʟʦʚ ʠʥʪʝʨʬʝʡʩʘ ʜʘʥʥʦʛʦ 

ʦʙʲʝʢʪʘ. ʊʝʭʥʦʣʦʛʠʷ ʉʆʄ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʰʘʛʠ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʵʪʦʪ ʚʳʟʦʚ. ʐʘʛʠ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ, ʚ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʦʙʲʝʢʪʘ. ʆʙʲʝʢʪ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʤ ʞʝ 

ʧʨʦʮʝʩʩʝ, ʛʜʝ ʠ ʢʣʠʝʥʪ, ʚ ʜʨʫʛʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʪʦʤ ʞʝ ʢʦʤʧʴʶʪʝʨʝ, ʛʜʝ 

ʨʘʩʧʦʣʦʞʝʥ ʢʣʠʝʥʪ, ʠʣʠ ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ ʚ ʩʝʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʥʳʝ ʪʠʧʳ ʩʝʨʚʝʨʦʚ: 

¶ ʚʥʫʪʨʝʥʥʠʡ ʩʝʨʚʝʨ (In-process server); 

¶ ʣʦʢʘʣʴʥʳʡ ʩʝʨʚʝʨ ʠʣʠ ʩʝʨʚʝʨ ʚʥʝ ʧʨʦʮʝʩʩʘ (Local server, 

Out-of-process server); 

¶ ʫʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ (Remote server). 

ɺʥʫʪʨʝʥʥʠʡ ʩʝʨʚʝʨ - ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ DLL, ʢʦʪʦʨʘʷ ʟʘʧʫʱʝʥʘ ʚ 

ʦʜʥʦʤ ʧʨʦʮʝʩʩʝ ʚʤʝʩʪʝ ʩ ʢʣʠʝʥʪʦʤ. ʇʨʠʣʦʞʝʥʠʝ-ʢʣʠʝʥʪ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʩʝʨʚʝʨʦʤ ʚʥʫʪʨʠ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʦʤʦʱʠ ʧʨʷʤʳʭ ʚʳʟʦʚʦʚ ʉʆʄ-

ʠʥʪʝʨʬʝʡʩʘ. 

ʃʦʢʘʣʴʥʳʡ ʉʆʄ-ʩʝʨʚʝʨ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʩʠʩʪʝʤʥʦʤ ʨʝʝʩʪʨʝ 

Windows ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚʥʫʪʨʝʥʥʠʡ ʉʆʄ-ʩʝʨʚʝʨ. 

ʋʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ - ʵʪʦ ʙʠʙʣʠʦʪʝʢʘ DLL ʠʣʠ ʠʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, 

ʟʘʧʫʱʝʥʥʦʝ ʥʘ ʜʨʫʛʦʤ ʢʦʤʧʴʶʪʝʨʝ. ʊʦ ʝʩʪʴ ʢʣʠʝʥʪ ʠ ʩʝʨʚʝʨ ʨʘʙʦʪʘʶʪ 

ʥʘ ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʩʝʪʠ.  
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ʋʜʘʣʝʥʥʳʡ ʩʝʨʚʝʨ ʨʘʙʦʪʘʝʪ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʢʩʠ. ʈʘʟʣʠʯʠʝ 

ʚ ʨʘʙʦʪʝ ʤʝʞʜʫ ʣʦʢʘʣʴʥʳʤ ʠ ʫʜʘʣʝʥʥʳʤ ʩʝʨʚʝʨʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʠʧʝ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʞʧʨʦʮʝʩʩʥʦʡ ʩʚʷʟʠ. ɺ ʩʣʫʯʘʝ ʣʦʢʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ - 

ʵʪʦ ʉʆʄ, ʘ ʚ ʩʣʫʯʘʝ ʫʜʘʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ - DCOM. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʆʄ-ʧʨʠʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦ-

ʟʜʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʟʳʚʘʝʤʳʭ ʉʆʄ-ʢʣʠʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘ-

ʧʨʘʰʠʚʘʪʴ ʠʥʪʝʨʬʝʡʩʳ ʦʙʲʝʢʪʦʚ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʪʝ ʫʩʣʫʛʠ, ʢʦʪʦ-

ʨʳʝ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʉʆʄ-ʦʙʲʝʢʪ. 

ʊʠʧʠʯʥʳʤ ʉʆʄ-ʢʣʠʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʜʠʩʧʝʪʯʝʨ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

(Automation Controller). ɼʠʩʧʝʪʯʝʨ ʘʚʪʦʤʘʪʠʟʘʮʠʠ - ʵʪʦ ʯʘʩʪʴ ʧʨʠʣʦ-

ʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʟʥʘʝʪ ʢʘʢʦʡ ʪʠʧ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʝʤʫ ʦʪ ʨʘʟ-

ʥʳʭ ʦʙʲʝʢʪʦʚ ʩʝʨʚʝʨʘ, ʠ ʦʥʘ ʟʘʧʨʘʰʠʚʘʝʪ ʜʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ 

ʤʝʨʝ ʥʘʜʦʙʥʦʩʪʠ. 

  

5.2. ʊʝʭʥʦʣʦʛʠʷ CORBA 

  

ʊʝʭʥʦʣʦʛʠʷ CORBA, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʩ 1989 ʛʦʜʘ ʢʦʥʩʦʨʮʠʫ-

ʤʦʤ OMG (Object Management Group), ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ 

ʚʝʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʙʦʣʝʝ ʯʝʤ 800 ʢʦʤʧʘʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʏʝʪʢʠʡ ʧʨʦʮʝʩʩ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚʢʣʶʯʘʷ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʝʘʣʠʟʘʮʠʡ CORBA ʦʪ ʨʘʟʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ (ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ), 

ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʨʝʜ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʆʆʇ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʫʥʠʢʘʣʴʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʜʝʣʘʣʠ CORBA ʚʝʜʫʱʠʤ ʩʪʘʥʜʘʨʪʦʤ ʚ ʦʙʣʘʩʪʠ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ middleware. 

ʆʩʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ CORBA ʷʚʣʷʶʪʩʷ: 

Å IDL (Interface Definition Language) - ʷʟʳʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʠ-

ʩʘʪʴ ʚʩʝ ʘʩʧʝʢʪʳ ʫʜʘʣʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʩʭʝʤʳ ʦʪʦʙʨʘʞʝʥʠʷ 

IDL-ʦʙʲʷʚʣʝʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

Å ORB (Object Request Broker) - ʦʙʲʝʢʪʥʘʷ ʤʘʛʠʩʪʨʘʣʴ, ʧʦʟʚʦʣʷ-

ʶʱʘʷ ʧʝʨʝʜʘʚʘʪʴ ʟʘʧʨʦʩʳ ʦʪ ʢʣʠʝʥʪʦʚ ʢ ʩʝʨʚʝʨʘʤ ʠ ʦʙʨʘʪʥʦ; 

Å ʉʝʨʚʠʩʳ (Common Object Services) CORBA; 

ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ CORBA, ʥʝ ʦʨʠʝʥʪʠʨʦ-

ʚʘʥʘ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʜʚʦʠʯʥʳʭ 
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ʩʪʘʥʜʘʨʪʦʚ, ʩʝʪʝʚʳʭ ʧʨʦʪʦʢʦʣʦʚ ʠ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʌʘʢʪʠ-

ʯʝʩʢʠ, ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶ-

ʙʳʭ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤʘʭ 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʢʦʤʧʣʝʢʩʘ 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ CORBA ʚʩʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʝʪʠ ʧʨʠʣʦʞʝʥʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ 

ʜʨʫʛ ʜʨʫʛʫ ʢʘʢʠʝ-ʣʠʙʦ ʨʝʩʫʨʩʳ ʠʣʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʟʘʜʘʯ. ʇʨʠ ʵʪʦʤ ʦʪʜʝʣʴʥʳʤʠ ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ 

ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʢʦʤʧʦʥʝʥʪʳ ʜʦʩʪʫʧʘ ʢ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʣʫʞʝʙʥʳʝ ʩʝʨʚʠ-

ʩʳ ʩʠʩʪʝʤʳ (ʪʠʧʘ ʩʝʨʚʠʩʘ ʭʨʘʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʦʙʲʝʢʪʦʚ ʠʣʠ ʩʝʨʚʠʩʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ), ʜʨʘʡʚʝʨʳ ʨʘʙʦʪʳ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʤʦʜʫʣʠ (ʨʘʙʦʪʳ ʩ ʧʣʘʥʘʤʠ ʧʦʤʝʱʝʥʠʡ, ʛʝʥʝʨʘʮʠʠ ʦʪʯʝʪʦʚ, ʨʘʙʦʪʳ ʩ 

ɹɼ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. 

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʝʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʤʦʜʫʣʝʡ ʩʠ-

ʩʪʝʤʳ ʥʘ ʢʣʠʝʥʪʩʢʠʝ (ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʧʨʠʣʦʞʝʥʠʷ) ʠ ʩʝʨʚʝʨʥʳʝ 

(ʜʨʘʡʚʝʨʳ ʦʙʦʨʫʜʦʚʘʥʠʷ). ʊʝʭʥʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʘʣʝʥʥʫʶ ʩʪʳ-

ʢʦʚʢʫ ʤʦʜʫʣʝʡ. 

ɹʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʪʘʥʜʘʨʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʳʢʦʚʢʠ 

ʤʝʞʜʫ ʩʦʙʦʡ ʚʩʝʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ ʩʪʦʨʦʥʥʠʤ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʨʘʟʨʘʙʦʪʢʠ ʩʚʦ-

ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʤʦʜʫʣʝʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʩʠʩʪʝʤʳ ʠʣʠ ʧʦʜʜʝʨʞʢʫ ʥʦʚʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ CORBA ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 

ʣʶʙʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (C++, Java, Delphi ʠ ʜʨ.) ʠ ʧʦʜ ʣʶ-

ʙʫʶ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʫʶ ʧʣʘʪʬʦʨʤʫ (Microsoft Windows ï Intel, 

Linux, Sun Microsystems Solaris ï SPARC). ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʷʟʳ-

ʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʝ-
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ʠʤʫʱʝʩʪʚʦ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝ ʪʦʣʴʢʦ ʙʝʟ ʝʛʦ 

ʜʦʨʘʙʦʪʢʠ, ʥʦ ʜʘʞʝ ʠ ʙʝʟ ʝʛʦ ʧʝʨʝʢʦʤʧʠʣʷʮʠʠ. 

ʆʯʝʥʴ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʨʫʛʠʭ ʷʟʳʢʦʚ (ʥʘʧʨʠʤʝʨ, C++) ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ. 

ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʫʣʝʡ ʨʘʙʦʪʳ ʩ 

ʮʠʬʨʦʚʳʤ ʧʦʪʦʢʦʚʳʤ ʚʠʜʝʦ ʠʣʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʜʝʨʞʢʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ, ʜʨʘʡʚʝʨ ʢʦʪʦʨʦʛʦ ʧʦʩʪʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʚʠʜʝ COM-

ʠʥʪʝʨʬʝʡʩʘ. 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳʢʘ Java ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʇʂ ʨʘʟʨʘ-

ʙʦʪʯʠʢʫ ʜʦʩʪʫʧʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʨʘʟʣʠʯ-

ʥʳʤʠ ʩʝʨʚʝʨʘʤʠ ʙʘʟ ʜʘʥʥʳʭ JDBC (Java DataBase Connectivity). ʆʩ-

ʥʦʚʥʳʤʠ ʯʘʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʠ JDBC ʷʚʣʷʶʪʩʷ JDBC API (ʥʘʙʦʨ ʢʣʘʩ-

ʩʦʚ ʠ ʤʝʪʦʜʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʙʨʘʱʘʝʪʩʷ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʠʩʪ) ʠ 

JDBC-ʜʨʘʡʚʝʨʳ, ʢʦʪʦʨʳʝ ʪʨʘʥʩʣʠʨʫʶʪ ʵʪʠ ʚʳʟʦʚʳ ʚ ʢʦʤʘʥʜʳ API 

ʢʦʥʢʨʝʪʥʦʡ ʉʋɹɼ. ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʩʠʩʪʝʤʫ, ʥʝʟʘʚʠʩʠʤʫʶ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʝʨʚʝʨʘ ɹɼ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʩʝʨʚʝʨʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʢʘʞʜʦʛʦ 

ʟʘʢʘʟʯʠʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʦʙʲʝʢʪʦʚ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ 

ʧʨʦʯʝʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ɹɼ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʩʪʘʥʜʘʨʪʥʫʶ ʨʝʣʷʮʠʦʥ-

ʥʫʶ ʤʦʜʝʣʴ, ʧʨʠ ʢʦʪʦʨʦʡ ʜʘʥʥʳʝ ʦʙʲʝʢʪʦʚ ʢʘʞʜʦʛʦ ʪʠʧʘ ʩʦʭʨʘʥʷʶʪʩʷ 

ʚ ʦʪʜʝʣʴʥʦʡ ʪʘʙʣʠʮʝ, ʩʦʜʝʨʞʘʱʝʡ ʥʘʙʦʨ ʢʦʣʦʥʦʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʩʧʠʩʢʫ ʩʚʦʡʩʪʚ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʭʨʘʥʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʙʳʩʪʨʳʝ ʩʦʭʨʘʥʝʥʠʝ, ʧʦʠʩʢ ʠ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʠʟ ɹɼ, ʠ ʫʜʦʙʝʥ ʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

ʉʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʝ ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ. ʉ ʦʜʥʦʡ ʩʪʦ-

ʨʦʥʳ, ʟʜʝʩʴ ʥʝʪ ʦʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʙʳʩʪʨʦʤ ʧʦʠʩʢʝ ʩʨʝʜʠ ʤʠʣ-

ʣʠʦʥʦʚ ʟʘʧʠʩʝʡ (ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʘʧʧʘʨʘʪʥʳʭ ʦʙʲʝʢʪʦʚ 

ʦʙʳʯʥʦ ʚʩʝ-ʪʘʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʨʘʩ-

ʰʠʨʝʥʠʠ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʙʘʚʣʝʥʠʠ 

ʥʦʚʳʭ ʪʠʧʦʚ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʩʪʨʫʢʪʫʨʳ 

ɹɼ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʮʝʩʩ ʫʩʪʘʥʦʚʢʠ ʠ ʧʦʜʜʝʨʞʢʠ 

ʩʠʩʪʝʤʳ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʟʤʦʞʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ 
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ʭʨʘʥʝʥʠʝ ʥʘʩʪʨʦʝʢ ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ ʚ ʧʦʣʷʭ ʪʠʧʘ BLOB ʬʦʨʤʘʪʝ 

XML.  

ʀʩʧʦʣʴʟʫʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʶ CORBA ʜʣʷ 

ʨʝʰʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʩʠʩʪʝʤʥʳʭ ʟʘʜʘʯ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥ-

ʜʘʨʪʥʳʤʠ ʩʝʨʚʠʩʘʤʠ CORBA. ʉʝʨʚʠʩʳ CORBA ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʧʦʠʩ-

ʢʘ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʩʦʭʨʘʥʝʥʠʷ ʠʭ ʩʦʩʪʦ-

ʷʥʠʡ, ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʟʘʢʮʠʷʤʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʩʠʥʭʨʦʥʥʦʛʦ ʠ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʙʳʪʠʷʭ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʝʨʚʠʩʦʚ ʷʚʣʷʶʪʩʷ ʉʝʨʚʠʩ ʉʦ-

ʙʳʪʠʡ (Event Service) ʠʣʠ ʠʜʫʱʠʡ ʝʤʫ ʥʘ ʩʤʝʥʫ ʠ ʷʚʣʷʶʱʠʡʩʷ ʝʛʦ 

ʨʘʟʚʠʪʠʝʤ ʠ ʦʙʦʙʱʝʥʠʝʤ ʉʝʨʚʠʩ ʋʚʝʜʦʤʣʝʥʠʡ (Notification Service). 

ʕʪʠ ʩʝʨʚʠʩʳ ʧʦʟʚʦʣʷʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʫʚʝʜʦʤʣʷʪʴ ʦʙʲʝʢʪʳ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʩʦʙʳʪʠʷʭ. ʆʙʝʩʧʝʯʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʙʘʟʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʘʤʦ-

ʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʦʟʜʘʥ ʩʧʝʮʠʘʣʴʥʳʡ ʉʝʨʚʠʩ 

ɹʝʟʦʧʘʩʥʦʩʪʠ (Security Service). ʕʪʦ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʩʝʨʚʠʩ, ʩʧʝʮʠʬʠ-

ʢʘʮʠʷ ʝʛʦ ʩʦʩʪʦʠʪ ʧʦʯʪʠ ʠʟ 300 ʩʪʨʘʥʠʮ. ʉʘʤʦʝ ʧʦʨʘʟʠʪʝʣʴʥʦʝ, ʯʪʦ 

ʧʨʠ ʚʩʝʡ ʝʛʦ ʩʣʦʞʥʦʩʪʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʠ ʨʝʰʘʝʤʳʭ ʠʤ ʧʨʦʙʣʝʤ, 

ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ "ʚʠʜʝʥ" ʜʣʷ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʩʪʘ - ʚʩʝ ʜʝʡ-

ʩʪʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʢʦʥʪʝʢʩʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ     ʙʨʦʢʝʨʦʚ     ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ     ʋʥʠʚʝʨ-

ʩʘʣʴʥʳʤ ʄʝʞʙʨʦʢʝʨʥʳʤ ʇʨʦʪʦʢʦʣʦʤ (General Inter-ORB Protocol, 

ʩʦʢʨʘʱʝʥʥʦ GIOP).  GIOP ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʩʝʪʝʚʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʨʝʜʳ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʦʙʨʘʞʝʥ ʚ ʣʶʙʦʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʚʠʨ-

ʪʫʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʆʜʥʦ ʠʟ   ʪʘʢʠʭ   ʦʪʦʙʨʘʞʝʥʠʡ   - ʦʪʦʙʨʘʞʝʥʠʝ 

GIOP ʚ ʧʨʦʪʦʢʦʣ TCP/IP -  ʦʧʨʝʜʝʣʝʥʦ CORBA 2.0  ʚ  ʢʘʯʝʩʪʚʝ ʄʝʞ-

ʙʨʦʢʝʨʥʦʛʦ ʇʨʦʪʦʢʦʣʘ Internet (Internet  Inter-ORB  Protocol,  ʩʦʢʨʘ-

ʱʝʥʥʦ IIOP). ʅʘʟʥʘʯʝʥʠʝ ʧʨʦʪʦʢʦʣʘ GIOP/IIOP ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ,  

ʯʪʦʙʳ  ʧʦʜʜʝʨʞʘʪʴ ʩʝʪʠ ʙʨʦʢʝʨʦʚ ʚ ʨʘʤʢʘʭ Internet ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ.  
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ʉʦʛʣʘʩʥʦ GIOP, ʚʥʫʪʨʝʥʥʷʷ   ʘʨʭʠʪʝʢʪʫʨʘ   ʙʨʦʢʝʨʦʚ   ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʦʡ. ʇʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥ ʢʦʥʢʨʝʪʥʳʤ 

ʙʨʦʢʝʨʦʤ ʜʣʷ ʧʦʜʜʝʨʞʢʠ GIOP/IIOP, ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. ɺʩʝ, ʯʪʦ ʪʨʝʙʫ-

ʝʪʩʷ ʜʣʷ ʩʦʛʣʘʩʦʚʘʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʙʨʦʢʝʨʘ ʚ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʝʪʴ, - 

ʵʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʢʦʤʧʦʥʝʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʦʩʳ-

ʣʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʩʦʦʙʱʝʥʠʷ IIOP. 

ʉʧʝʮʠʬʠʢʘʮʠʷ GIOP ʚʢʣʶʯʘʝʪ: 

1)   ʦʧʨʝʜʝʣʝʥʠʝ   ʆʙʱʝʛʦ   ʧʨʝʜʩʪʘʚʣʝʥʠʷ   ʜʘʥʥʳʭ (Common    

Data           Representation - CDR), ʷʚʣʷʶʱʝʛʦʩʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʢʦʤʤʫ-

ʥʠʢʘʮʠʦʥʥʳʤ           ʩʠʥʪʘʢʩʠʩʦʤ, ʦʪʦʙʨʘʞʘʶʱʠʤ ʟʥʘʯʝʥʠʷ ʪʠʧʦʚ 

ʜʘʥʥʳʭ OMG IDL ʚ ʬʦʨʤʘʪ           ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ   ʤʝʞʜʫ   ʙʨʦʢʝ-

ʨʘʤʠ   ʠ   ʤʝʞʙʨʦʢʝʨʥʳʤʠ   ʤʦʩʪʘʤʠ (ʘʛʝʥʪʘʤʠ); 

2)  ʬʦʨʤʘʪʳ ʧʝʨʝʜʘʚʘʝʤʳʭ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʩʦʦʙʱʝʥʠʡ GIOP, 

ʢʦʪʦʨʳʝ           ʚʚʝʜʝʥʳ   ʜʣʷ    ʧʦʜʜʝʨʞʢʠ    ʦʙʲʝʢʪʥʳʭ    ʟʘʷʚʦʢ, ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ           ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʨʝʘʣʠʟʘʮʠʡ ʦʙʲʝʢʪʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ    ʩʦʝʜʠʥʝʥʠʷʤʠ; 

3) ʦʧʨʝʜʝʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʜʦʧʫʩʪʠʤʳʡ ʩʝʪʝʚʦʡ ʪʨʘʥʩʧʦʨʪ 

GIOP. 

ʇʨʦʪʦʢʦʣ IIOP, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ GIOP, 

ʦʧʨʝʜʝʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ, ʢʘʢ ʘʛʝʥʪʳ ʦʪʢʨʳʚʘʶʪ ʩʦʝʜʠʥʝʥʠʷ TCP/IP 

ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ GIOP.  GIOP ʪʨʘʢʪʫʝʪ   

ʪʨʘʥʩʧʦʨʪʥʦʝ   ʩʦʝʜʠʥʝʥʠʝ   ʢʘʢ ʘʩʠʤʤʝʪʨʠʯʥʦʝ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʜʚʝ 

ʨʘʟʣʠʯʥʳʭ ʨʦʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʝʜʠʥʝʥʠʷ: ʨʦʣʴ ʢʣʠʝʥʪʘ ʠ ʨʦʣʴ ʩʝʨ-

ʚʝʨʘ.  ʂʣʠʝʥʪ ʦʙʨʘʟʫʝʪ ʩʦʝʜʠʥʝʥʠʝ ʠ   ʧʦʩʳʣʘʝʪ ʦʙʲʝʢʪʥʳʝ ʟʘʷʚʢʠ, 

ʩʝʨʚʝʨ ʧʨʠʥʠʤʘʝʪ ʟʘʷʚʢʠ ʠ ʧʦʩʳʣʘʝʪ ʦʪʚʝʪʳ.  ʉʝʨʚʝʨ ʥʝ ʤʦʞʝʪ ʧʦʩʳ-

ʣʘʪʴ ʦʙʲʝʢʪʥʳʭ ʟʘʷʚʦʢ. ʉʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʚʤʝʩʪʥʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʣʠʝʥʪʘʤʠ ʚ ʦʜʥʦʤ ʙʨʦʢʝʨʝ ʜʣʷ ʧʦʩʳʣʢʠ ʥʝʟʘʚʠ-

ʩʠʤʳʭ ʟʘʷʚʦʢ ʨʘʟʣʠʯʥʳʤ ʦʙʲʝʢʪʘʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʙʨʦʢʝʨʝ   ʠʣʠ   

ʩʝʨʚʝʨʝ.   ɼʦʧʫʩʢʘʝʪʩʷ ʘʩʠʥʭʨʦʥʥʘʷ ʧʦʩʳʣʢʘ ʟʘʷʚʦʢ ʧʨʠ ʠʭ ʧʨʦʠʟ-

ʚʦʣʴʥʦʤ ʯʝʨʝʜʦʚʘʥʠʠ ʚ ʩʦʝʜʠʥʝʥʠʠ.  

ɺ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʷʭ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʳʡ ʧʦʨʷ-

ʜʦʢ ʙʘʡʪʦʚ (ʟʘʚʠʩʷʱʠʡ ʦʪ   ʘʨʭʠʪʝʢʪʫʨʳ   ʧʨʦʮʝʩʩʦʨʘ), ʫʩʪʘʥʘʚʣʠʚʘʝ-

ʤʳʡ   ʦʪʧʨʘʚʠʪʝʣʝʤ ʩʦʦʙʱʝʥʠʷ. ʇʦʣʫʯʘʪʝʣʴ ʩʦʦʙʱʝʥʠʷ ʜʦʣʞʝʥ ʠʟʤʝ-

ʥʠʪʴ ʵʪʦʪ ʧʦʨʷʜʦʢ ʥʫʞʥʳʤ ʜʣʷ ʩʝʙʷ ʦʙʨʘʟʦʤ. ʋʩʪʘʥʦʚʣʝʥʳ ʚʳʨʘʚʥʠ-
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ʚʘʥʠʷ ʟʥʘʯʝʥʠʡ ʙʘʟʦʚʳʭ ʪʠʧʦʚ IDL (char, octet, short, unsigned short, 

long, unsigned long, float, double, boolean, enum) ʧʦ ʛʨʘʥʠʮʝ ʝʩʪʝʩʪʚʝʥ-

ʥʳʭ ʜʣʷ ʥʠʭ ʧʦʣʝʡ.  ʋʩʪʘʥʦʚʣʝʥʦ ʢʦʜʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʪʠʧʦʚ 

IDL  (struct,  union,  array,  sequence,  string),  ʥʝʥʘʢʣʘʜʳʚʘʶʱʝʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚʳʨʘʚʥʠʚʘʥʠʷ  ʧʦ  ʦʪʥʦʰʝʥʠʶ  ʢ  ʪʝʤ, ʢʦ-

ʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʣʷ ʙʘʟʦʚʳʭ ʪʠʧʦʚ. 

 

ʆʙʟʦʨ ʘʨʭʠʪʝʢʪʫʨʳ CORBA 

  

ʆʙʦʙʱʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ɹʨʦʢʝʨʦʚ ʆʙʲʝʢʪʥʳʭ ʟʘ-

ʧʨʦʩʦʚ (Object Request Broker - ORB) ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʥ-

ʪʝʛʨʘʮʠʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʲʝʢʪʥʳʭ ʩʠʩʪʝʤ. ʉʧʝʮʠʬʠʢʘʮʠʷ 

CORBA ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʠʥʮʠʧʳ ʩʦʟʜʘʥʠʷ ɹʨʦʢʝʨʦʚ ʆʙʲʝʢʪʥʳʭ ʟʘ-

ʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʠ ʜʦʧʫʩʢʘʶʪ ʪʘʢʫʶ ʠʥʪʝʛʨʘʮʠʶ. ɿʘʧʨʦʩ ʧʦʩʳʣʘʝʪʩʷ 

ʦʪ ʢʣʠʝʥʪʘ ʢ ʩʝʨʚʝʨʫ. ʂʣʠʝʥʪ ʵʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʠʣʠ ʥʝʯʪʦ ʜʨʫʛʦʝ, ʚʳ-

ʧʦʣʥʷʶʱʝʝ ʦʧʝʨʘʮʠʶ ʥʘʜ ʦʙʲʝʢʪʦʤ, ʘ ʨʝʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʘ - ʵʪʦ ʢʦʜ ʠ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚʳʧʦʣʥʷʶʪ ʵʪʫ ʦʧʝʨʘʮʠʶ. ORB ʩʧʦ-

ʩʦʙʝʥ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʝʘʣʠ-

ʟʘʮʠʷ ʫʢʘʟʘʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʦʜʛʦʪʦʚʢʝ ʵʪʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢ ʦʙʨʘʙʦʪʢʝ 

ʟʘʧʨʦʩʘ ʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʟʘʧʨʦʩʫ. ʀʥʪʝʨʬʝʡʩ, 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ ʢʣʠʝʥʪʫ, ʘʙʩʦʣʶʪʥʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ, ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʥʘʧʠʩʘʥ 

ʠʣʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ ʘʩʧʝʢʪʦʚ, ʥʝ ʚʣʠʷʶʱʠʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥ-

ʪʝʨʬʝʡʩʘ ʜʣʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʢʨʝʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ɹʨʦʢʝʨ ʆʙʲʝʢʪʥʳʭ 

ʟʘʧʨʦʩʦʚ ʚʦʚʩʝ ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʦʜʠʥ ʢʦʤ-

ʧʦʥʝʥʪ, ʥʦ ʢʘʞʜʘʷ ʨʝʘʣʠʟʘʮʠʷ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʪʨʠ ʢʘʪʝʛʦʨʠʠ 

ʦʧʝʨʘʮʠʡ: 

¶ ʆʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ ʨʝʘʣʠʟʘʮʠʡ ORB-

ʘ. 

¶ ʆʧʝʨʘʮʠʠ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʥʦʛʦ ʪʠʧʘ. 

¶ ʆʧʝʨʘʮʠʠ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʝʘʣʠʟʘʮʠʡ 

ʦʙʲʝʢʪʦʚ. 
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 ʈʘʟʣʠʯʥʳʝ ʨʝʘʣʠʟʘʮʠʠ ORB-ʘ ʤʦʛʫʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʨʝʘʣʠʟʘʮʠʡ, ʘ ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʝʨʳ ʦʙʲʝʢʪʦʚ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʥʘʙʦʨʳ ʩʝʨʚʠʩʦʚ ʜʣʷ ʢʣʠʝʥʪʘ ʠ ʨʝʘʣʠʟʘʮʠʡ. ʗʜʨʦ ɹʨʦʢʝʨʘ 

ʆʙʲʝʢʪʥʳʭ ʟʘʧʨʦʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʩʥʦʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʤʘʥʠʧʫ-

ʣʷʮʠʡ ʦʙʲʝʢʪʘʤʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʦʚ. ʉʧʝʮʠʬʠʢʘʮʠʷ CORBA 

ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʲʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʩʪʨʫʢʪʫʨʘ ʷʜʨʘ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʟʘ-

ʜʘʝʪʩʷ ʥʘʙʦʨ ʠʥʪʝʨʬʝʡʩʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦ-

ʚʘʪʴ ʚ ʢʘʞʜʦʡ ʨʝʘʣʠʟʘʮʠʠ ORB-ʘ ʠ ʪʝʤ ʩʘʤʳʤ ʤʘʩʢʠʨʫʶʪ ʦʪʣʠʯʠʷ 

ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʝʘʣʠʟʘʮʠʷʤʠ ɹʨʦʢʝʨʦʚ ʆʙʲʝʢʪʥʳʭ ʟʘʧʨʦʩʦʚ. 

ʉʠʩʪʝʤʘ ʦʙʲʝʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʣʠʝʥʪʘ ʥʘʙʦʨʦʤ ʩʝʨʚʠʩʦʚ. 

ʂʣʠʝʥʪ ʩʧʦʩʦʙʝʥ ʟʘʧʨʦʩʠʪʴ ʥʝʢʦʪʦʨʳʡ ʩʝʨʚʠʩ. ʆʙʲʝʢʪ - ʵʪʦ ʥʝʯʪʦ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʢʣʠʝʥʪ ʤʦʞʝʪ ʟʘʧʨʦ-

ʩʠʪʴ. 

ɼʦʩʪʫʧʥʦ ʰʠʨʦʢʦʝ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ 

ORB-ʦʚ. ɼʘʣʝʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʪʘʢʠʭ ʨʝʘʣʠʟʘʮʠʡ. ʉʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚʚʠʜʫ, ʯʪʦ ʢʦʥʢʨʝʪʥʳʡ ORB ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʩʨʘʟʫ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

¶ ORB, ʚʢʣʶʯʘʝʤʳʡ ʚ ʢʣʠʝʥʪʩʢʦʝ ʠ ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ɽʩʣʠ ʠʤʝʝʪʩʷ ʧʦʜʭʦʜʷʱʠʡ ʤʝʭʘʥʠʟʤ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʪʦ ʚʦʟʤʦʞʥʘ ʨʝ-

ʘʣʠʟʘʮʠʷ ORB-ʘ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʧʦʜʧʨʦʛʨʘʤʤ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʘ, 

ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ. ɺʳʟʦʚʳ ʤʝʪʦʜʦʚ ʤʦʛʫʪ ʪʨʘʥʩ-

ʣʠʨʦʚʘʪʴʩʷ ʚ ʨʘʙʦʪʫ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ (Inter 

Process Communication - IPC). 

¶ ORB, ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʩʝʨʚʝʨʘ. ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʚʦʟʤʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, 

ORB ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ɺʟʘʠʤʦ-

ʜʝʡʩʪʚʫʶʱʠʝ ʧʨʠʣʦʞʝʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʦʥʪʘʢʪ ʩ ORB-ʦʤ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʥʦʨʤʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ IPC. 

¶ ORB ʢʘʢ ʯʘʩʪʴ ʩʠʩʪʝʤʳ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʟʘ-

ʱʠʪʳ ʜʘʥʥʳʭ ʠ ʜʦʩʪʠʞʝʥʠʷ ʣʫʯʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ORB ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʢʘʢ ʯʘʩʪʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʩʩʳʣʢʠ 

ʥʘ ʦʙʲʝʢʪ ʤʦʛʫʪ ʙʳʪʴ ʩʜʝʣʘʥʳ ʧʦʩʪʦʷʥʥʳʤʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʤʝʥʴ-

ʰʘʷ ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʦʛʦ ʟʘʧʨʦʩʘ. ʇʨʠ ʨʝʘʣʠ-



 

258 

ʟʘʮʠʠ ORB-ʘ ʢʘʢ ʯʘʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʥʳ ʚʩʝʚʦʟʤʦʞ-

ʥʳʝ ʚʠʜʳ ʦʧʪʠʤʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʟʙʝʞʘʥʠʝ ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʜʝʢʦʜʠ-

ʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʝʩʣʠ ʢʣʠʝʥʪ ʠ ʩʝʨʚʝʨ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʤʘʰʠʥʝ. 

¶ ORB, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʙʠʙʣʠʦʪʝʢʘʭ. ɽʩʣʠ ʢʦʜ ʦʙʲʝʢʪʘ ʟʘʥʠ-

ʤʘʝʪ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠ ʥʝ ʪʨʝʙʫʝʪ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʪʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʙʠʙʣʠʦʪʝʢʠ. ʇʨʠ ʵʪʦʤ ʚʩʝ 

ʟʘʛʣʫʰʢʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʥʘʩʪʦʷʱʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʤʝʷ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ ʨʝʘʣʠʟʘʮʠʠ, ʢʣʠʝʥʪ 

ʥʝ ʨʘʟʨʫʰʠʪ ʵʪʠ ʜʘʥʥʳʝ. 

ʈʝʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʘʤʦ ʧʦʥʷʪʠʝ ʦʙʲʝʢʪʘ, ʦʙʳʯʥʦ 

ʟʘʜʘʚʘʷ ʜʘʥʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʦʙʲʝʢʪʘ ʠ ʢʦʜ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʤʝʪʦʜʦʚ ʦʙʲʝʢʪʘ. ʏʘʩʪʦ ʨʝʘʣʠʟʘʮʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫ-

ʛʠʝ ʦʙʲʝʢʪʳ ʠʣʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ 

ʥʘʜ ʦʙʲʝʢʪʦʤ ʚʣʝʯʝʪ ʥʝʢʠʝ ʧʦʙʦʯʥʳʝ ʜʝʡʩʪʚʠʷ ʥʝ ʥʘʜ ʦʙʲʝʢʪʘʤʠ. 

ʂʦʥʢʨʝʪʥʳʡ ORB ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʦʙʲʝʢʪʥʳʭ ʨʝ-

ʘʣʠʟʘʮʠʡ: ʦʪʜʝʣʴʥʳʝ ʩʝʨʚʝʨʳ, ʙʠʙʣʠʦʪʝʢʠ, ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʜʨ. ʉ ʧʦʤʦ-

ʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ɸʜʘʧʪʝʨʦʚ ʦʙʲʝʢʪʦʚ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠ ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʣʶʙʫʶ ʨʝʘʣʠʟʘʮʠʶ ʦʙʲʝʢʪʘ. 

ɸʜʘʧʪʝʨ ʦʙʲʝʢʪʦʚ - ʵʪʦ ʧʝʨʚʠʯʥʳʡ ʧʫʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʨʚʠ-

ʩʘ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʦʙʲʝʢʪʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʤʝʝʪʩʷ ʥʝ-

ʩʢʦʣʴʢʦ ʘʜʘʧʪʝʨʦʚ ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ 

ʢ ʦʙʲʝʢʪʘʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʠʜʘ. ʉʝʨʚʠʩʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ORB-ʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʘʜʘʧʪʝʨʦʚ ʦʙʲʝʢʪʦʚ ʯʘʩʪʦ ʚʢʣʶʯʘʶʪ: ʛʝʥʝʨʘʮʠʶ 

ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʩʳʣʦʢ ʥʘ ʦʙʲʝʢʪʳ, ʚʳʟʦʚ ʤʝʪʦʜʦʚ, ʘʢʪʠʚʘʮʠʶ ʠ ʜʝ-

ʘʢʪʠʚʘʮʠʶ ʨʝʘʣʠʟʘʮʠʡ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʶ ʢʦʥʢʨʝʪʥʳʭ 

ʨʝʘʣʠʟʘʮʠʡ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʥʳʭ ʩʩʳʣʦʢ ʠ ʨʝʘʣʠʟʘʮʠʡ. ʀʥʬʦʨ-

ʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʢʘʞʜʦʤ ʠʟ ʭʨʘʥʠʣʠʱ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟ-

ʚʦʣʴʥʦ ʠʟʤʝʥʝʥʘ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ, ʦʙʝʩ-

ʧʝʯʠʚʘʝʤʳʭ ʨʝʘʣʠʟʘʮʠʝʡ ORB-ʘ. ʆʜʥʘʢʦ, ʥʝʦʩʪʦʨʦʞʥʦʝ ʠʟʤʝʥʝʥʠʝ, 

ʩʜʝʣʘʥʥʦʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʘʨʫʰʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ 
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ʠʥʬʦʨʤʘʮʠʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʢʘʞʜʦʤ ʠʟ ʭʨʘʥʠʣʠʱ ʠ ʩʜʝʣʘʪʴ ʥʝʚʦʟ-

ʤʦʞʥʳʤ ʜʘʣʴʥʝʡʰʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ORB-ʘ. 

ɼʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʘʜʘʧʪʝʨʘ ʦʙʲʝʢʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡ ʧʦʨʷʜʦʢ ʚʳʟʦʚʘ ʤʝʪʦʜʦʚ ʢʘʞʜʦ-

ʛʦ ʦʙʲʝʢʪʘ. ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʬʝʡʩʦʚ ʦʙ-

ʨʘʪʥʳʭ ʚʳʟʦʚʦʚ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ORB ʚʳʟʳʚʘʝʪ ʪʨʝʙʫʝʤʳʝ ʧʨʦ-

ʮʝʜʫʨʳ. 

ʊʘʢʞʝ ʜʦʩʪʫʧʝʥ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʪʫ-

ʧʘʶʱʠʭ ʟʘʧʨʦʩʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʟʘʜʘʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʳʟʦʚʦʚ. 

 ʇʦʜʧʨʦʛʨʘʤʤʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʪʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʤʦʛʫʪ ʚʳʟʳ-

ʚʘʪʴʩʷ ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, ʪʘʢ ʠ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʮʝʜʫʨ-ʟʘʛʣʫʰʝʢ, ʢʘʞʜʳʡ ʤʝʪʦʜ ʜʘʝʪ ʦʜʠʥʘʢʦʚʳʡ ʨʝʟʫʣʴ-

ʪʘʪ. 

ʂʣʠʝʥʪ ʟʘʧʨʘʰʠʚʘʝʪ ʩʝʨʚʠʩʳ ʠʥʠʮʠʠʨʦʚʘʥʠʝʤ ʟʘʧʨʦʩʦʚ. ɿʘʧʨʦʩ 

- ʵʪʦ ʩʦʙʳʪʠʝ, ʪʦ ʝʩʪʴ ʜʝʡʩʪʚʠʝ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ. 

ʉ ʟʘʧʨʦʩʦʤ ʩʚʷʟʘʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʦʧʝʨʘʮʠʠ, ʦʙʲʝʢʪʘ, ʫ 

ʢʦʪʦʨʦʛʦ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʩʝʨʚʠʩ, ʥʫʣʷ ʠʣʠ ʙʦʣʝʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʚʳʟʦʚʘ ʠ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʥʪʝʢʩʪ ʟʘʧʨʦʩʘ. ʌʦʨʤʘ ʟʘʧʨʦʩʘ - 

ʵʪʦ ʦʧʠʩʘʥʠʝ ʠʣʠ ʰʘʙʣʦʥ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʧʨʦʠʟʚʦʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. ʌʦʨʤʘ ʟʘʧʨʦʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝʤ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɸʣʴʪʝʨʥʘʪʠʚʥʦʡ ʬʦʨʤʦʡ ʟʘ-

ʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʬʝʡʩʘ ɼʠʥʘʤʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʟʘʧʨʦʩ, ʜʦʙʘʚʠʪʴ ʘʨʛʫʤʝʥʪʳ ʠ ʚʳʧʦʣʥʠʪʴ 

ʟʘʧʨʦʩ. ʇʦʜ ʟʥʘʯʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʜʦʧʫʩʪʠʤʳʡ ʧʘʨʘʤʝʪʨ ʟʘʧʨʦʩʘ. 

ɿʥʘʯʝʥʠʝ ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪ ʦʙʲʝʢʪ, ʥʘʟʳʚʘʝʪʩʷ ʩʩʳʣʢʦʡ ʥʘ ʦʙʲʝʢʪ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʢʦʥʢʨʝʪʥʳʤ ʵʢʟʝʤʧʣʷʨʦʤ ʦʙʲʝʢʪʘ. ɺʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ 

ʚʳʟʳʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʝʨʚʠʩʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʟʘʧʨʦʩʘ ʢʣʠʝʥʪʫ ʚʦʟʚʨʘʱʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩʘ (ʝʩʣʠ ʦʥ ʝʩʪʴ). ɺ 

ʩʣʫʯʘʝ ʥʝʥʦʨʤʘʣʴʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʟʘʧʨʦʩʘ ʢʣʠʝʥʪʫ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʩ-

ʢʣʶʯʝʥʠʝ. ʀʩʢʣʶʯʝʥʠʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʠʩʢʣʶʯʝʥʠʡ. 
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ʇʘʨʘʤʝʪʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʞʠʤʦʤ ʧʝʨʝʜʘʯʠ ʠ ʩʚʦʠʤ ʪʠʧʦʤ. 

ʈʝʞʠʤ ʦʧʨʝʜʝʣʷʝʪ, ʜʦʣʞʥʦ ʣʠ ʧʝʨʝʜʘʚʘʪʴʩʷ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʦʪ 

ʢʣʠʝʥʪʘ ʢ ʩʝʨʚʝʨʫ (in), ʦʪ ʩʝʨʚʝʨʘ ʢ ʢʣʠʝʥʪʫ (out) ʠʣʠ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚ-

ʣʝʥʠʷʭ (inout). 

ɽʩʣʠ ʝʩʪʴ ʚʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʦʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʧʘʨʘʤʝʪʨ ʪʠʧʘ out. 

ʀʩʢʣʶʯʝʥʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʧʝʨʘʮʠʷ ʥʝ ʙʳʣʘ 

ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʝʥʘ. ʀʩʢʣʶʯʝʥʠʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʩʧʝʮʠʬʠʯʥʫʶ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ. 

ʂʦʥʪʝʢʩʪ ʟʘʧʨʦʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʜʘʯʫ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ, ʩʧʝ-

ʮʠʬʠʯʥʦʡ ʜʣʷ ʦʧʝʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʳ-

ʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ. 

ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʧʦʟʠʮʠʝʡ. ʇʘʨʘʤʝʪʨʳ ʤʦ-

ʛʫʪ ʙʳʪʴ ʚʭʦʜʥʳʝ, ʚʳʭʦʜʥʳʝ ʠ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʂʘʢ ʨʝʟʫʣʴʪʘʪ ʟʘʧʨʦʩ ʤʦʞʝʪ ʚʦʟʚʨʘʪʠʪʴ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʢʘʢ, ʚʧʨʦʯʝʤ, 

ʠ ʣʶʙʳʝ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ. ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʩʢʣʶʯʝʥʠʷ 

ʟʥʘʯʝʥʠʝ ʚʩʝʭ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʦʧʨʝʜʝʣʝʥʦ. 

ʀʥʪʝʨʬʝʡʩ - ʵʪʦ ʦʧʠʩʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʢʦ-

ʪʦʨʳʝ ʢʣʠʝʥʪ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʥʘʜ ʦʙʲʝʢʪʦʤ. ʆʙʲʝʢʪ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʠʥʪʝʨʬʝʡʩʫ, ʝʩʣʠ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥ ʢʘʢ ʢʦʥʝʯʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʧʨʦʩʘ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʠʥʪʝʨʬʝʡʩʝ. ʊʠʧʫ ʠʥ-

ʪʝʨʬʝʡʩʘ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʦʣʴʢʦ ʦʙʲʝʢʪʥʳʝ ʪʠʧʳ. 

ʀʥʪʝʨʬʝʡʩ ORB-ʘ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷʤ, ʚʳʟʳʚʘʝʤʳʤ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦ ʫ ɹʨʦʢʝʨʘ ʆʙʲʝʢʪʥʳʭ ʟʘʧʨʦʩʦʚ ʠ ʠʜʝʥʪʠʯʥʳʤ ʜʣʷ ʚʩʝʭ ORB-

ʦʚ, ʥʝ ʟʘʚʠʩʷʱʠʤ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʣʠʙʦ ʘʜʘʧʪʝʨʘ ʦʙʲʝʢʪʦʚ. ʅʦ 

ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʥʩʪʚʦ ʜʝʡʩʪʚʠʡ ʩ ʦʙʲʝʢʪʘʤʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʜʘʧʪʝʨʦʚ ʦʙʲʝʢʪʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʦʧʝʨʘʮʠʡ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʥʘʜ ʢʘʞʜʳʤ ʦʙʲʝʢʪʦʤ. ʕʪʠ ʦʧʝʨʘʮʠʠ 

ʤʦʛʫʪ ʚʳʟʳʚʘʪʴʩʷ ʢʘʢ ʢʣʠʝʥʪʦʤ, ʪʘʢ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʦʙʲʝʢʪʘ. 

ʕʪʦʪ ʠʥʪʝʨʬʝʡʩ ʜʦʧʫʩʢʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʩʦʟʜʘʥʠʝ ʟʘʧʨʦʩʦʚ ʢ 

ʦʙʲʝʢʪʫ ʚʤʝʩʪʦ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨʳ, ʜʝʢʦʨʠʨʫʶʱʝʡ ʪʘʢʦʝ ʩʦʟʜʘʥʠʝ. 

ʇʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʩʦʟʜʘʥʠʠ ʟʘʧʨʦʩʘ ʢʣʠʝʥʪ ʜʦʣʞʝʥ ʫʢʘʟʘʪʴ ʚʩʶ ʠʥ-

ʬʦʨʤʘʮʠʶ. ʅʝʦʙʭʦʜʠʤʫʶ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʠʥʬʦʨ-
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ʤʘʮʠʷ ʦ ʪʠʧʘʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ ʧʦʤʦʱʴʶ ʭʨʘʥʠ-

ʣʠʱʘ ʦʧʠʩʘʥʠʡ ʦʙʲʝʢʪʦʚ. 

ɼʣʷ ʦʙʲʝʢʪʥʦ-ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʟʘʜʘʝʪʩʷ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʤʝʪʦʜʘʤ ʦʙʲʝʢʪʘ-

ʟʘʛʣʫʰʢʠ, ʠʤʝʶʱʝʛʦʩʷ ʫ ʢʣʠʝʥʪʘ. ʕʪʘ ʟʘʛʣʫʰʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝ-

ʜʘʯʫ ʟʘʧʨʦʩʘ ʠ ʦʙʳʯʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜ ʫʧʨʘʚʣʝ-

ʥʠʝʤ ʢʦʥʢʨʝʪʥʦʛʦ ORB-ʘ. ɽʩʣʠ ʜʦʩʪʫʧʥʦ ʙʦʣʝʝ ʦʜʥʦʛʦ ORB-ʘ, ʪʦ ʫ 

ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʝ ʚʥʫʪʨʝʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʛʣʫʰʝʢ. ʆʙʲ-

ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ C++ ʠ 

Smalltalk ʪʘʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʥʝ ʪʨʝʙʫʶʪ. 

 

ʆʙʟʦʨ ʧʨʦʪʦʢʦʣʘ GIOP 

 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʪʦʢʦʣʘ GIOP ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥ-

ʪʦʚ: 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʆʙʱʝʛʦ ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ (Common 

Data Representation - CDR ). CDR - ʵʪʦ ʩʧʦʩʦʙ ʢʦʜʠʨʦʚʘʥʠʷ ʪʠʧʦʚ 

ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ IDL ʚ ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʧʨʠ-

ʛʦʜʥʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʠʭ ʧʦ ʠʤʝʶʱʠʤʩʷ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʤʝʞʜʫ ORB-

ʘʤʠ. 

¶ ʌʦʨʤʘʪ ʩʦʦʙʱʝʥʠʷ ʧʨʦʪʦʢʦʣʘ GIOP. ʉʦʦʙʱʝʥʠʷ ʧʨʦʪʦʢʦ-

ʣʘ GIOP ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʘʭʦʞʜʝʥʠʝ ʦʙʲʝʢʪʘ, ʦʪʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʦʩʪʝʡʰʝʝ ʫʧʨʘʚʣʝʥʠʝ ʢʘʥʘʣʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

¶ ʇʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʨʘʥʩʧʦʨʪʝ. ʉʧʝʮʠʬʠʢʘʮʠʷ GIOP ʦʧʠ-

ʩʳʚʘʝʪ ʦʙʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʣʶʙʦʛʦ ʩʝʪʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥ ʜʣʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʧʨʦʪʦʢʦʣʘ GIOP. ʊʘʢʞʝ ʦʧʠʩʳʚʘʶʪʩʷ 

ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʝʤ. 

 ʉʧʝʮʠʬʠʢʘʮʠʷ IIOP ʜʦʙʘʚʣʷʝʪ ʢ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʦʪʦʢʦʣʘ GIOP 

ʩʣʝʜʫʶʱʠʡ ʧʫʥʢʪ: 

¶ ʊʨʘʥʩʧʦʨʪ ʜʣʷ ʩʦʦʙʱʝʥʠʡ ʧʨʦʪʦʢʦʣʘ IIOP. 

ʉʧʝʮʠʬʠʢʘʮʠʷ IIOP ʦʧʠʩʳʚʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʘʛʝʥʪʳ ʤʦʛʫʪ 

ʫʩʪʘʥʦʚʠʪʴ ʩʦʝʜʠʥʝʥʠʝ ʧʦ ʧʨʦʪʦʢʦʣʫ TCP/IP ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʧʨʦʪʦʢʦʣʘ GIOP. 
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ʇʨʦʪʦʢʦʣ IIOP ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ - 

ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʦʪʦʢʦʣʘ GIOP ʧʦʚʝʨʭ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʩʣʦʷ TCP/IP. ʉʧʝʮʠʬʠʢʘʮʠʷ GIOP (ʙʝʟ ʵʣʝʤʝʥʪʦʚ, ʩʧʝʮʠ-

ʬʠʯʥʳʭ ʜʣʷ IIOP) ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʜʦʢʫ-

ʤʝʥʪ, ʷʚʣʷʶʱʠʡʩʷ ʙʘʟʦʚʳʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʙʫʜʫʱʝʤ ʦʪʦʙʨʘʞʝʥʠʷ 

ʥʘ ʥʦʚʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʨʦʪʦʢʦʣʳ. 

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʝʜʢʦʛʦ ʩʣʫʯʘʷ ʧʨʷʤʳʭ ʚʳʟʦʚʦʚ ʤʝʪʦʜʦʚ ʤʝʞʜʫ 

ʢʣʘʩʩʘʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤ ʤʝ-

ʭʘʥʠʟʤ ʢʦʜʠʨʦʚʘʥʠʷ ʚʳʟʦʚʘ ʤʝʪʦʜʘ ʚ ʥʝʢʦʪʦʨʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʙʘʡʪ (byte stream) ʫ ʢʣʠʝʥʪʘ ʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʵʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ ʫ ʩʝʨʚʝʨʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʩʧʝʮʠʬʠʢʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʆʙʱʠʡ ʇʨʦ-

ʪʦʢʦʣ ʦʙʤʝʥʘ ʤʝʞʜʫ ɹʨʦʢʝʨʘʤʠ ʆʙʲʝʢʪʥʳʭ ʟʘʧʨʦʩʦʚ (General Inter-

Orb Protocol - GIOP). ʂʨʦʤʝ ʪʦʛʦ, ʦʧʨʝʜʝʣʝʥ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʩʦ-

ʦʙʱʝʥʠʡ ʧʨʦʪʦʢʦʣʘ GIOP ʧʦʚʝʨʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ TCP/IP, 

ʷʚʣʷʶʱʝʛʦʩʷ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ Internet, ʚʚʠʜʫ ʯʝʛʦ 

ʵʪʦʪ ʧʨʦʪʦʢʦʣ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ ʇʨʦʪʦʢʦʣʘ ʦʙʤʝʥʘ ʤʝʞʜʫ ɹʨʦʢʝʨʘʤʠ 

ʆʙʲʝʢʪʥʳʭ ʟʘʧʨʦʩʦʚ ʚ Internet (Internet Inter-Orb Protocol - IIOP). 

ʇʨʦʪʦʢʦʣ IIOP ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚʩʝʤʠ ɹʨʦʢʝʨʘʤʠ ʆʙʲʝʢʪʥʳʭ 

ʟʘʧʨʦʩʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʨʝʘʣʠʟʘʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʨʦʠʟ-

ʚʦʣʴʥʳʤʠ ORB-ʘʤʠ ʜʚʫʭ ʨʘʟʥʳʭ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʝʡ. 

ʇʨʦʪʦʢʦʣʳ GIOP ʠ IIOP ʜʦʧʫʩʢʘʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʥʳʤʠ ORB-ʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʣʘʪʬʦʨʤ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʚʳʧʦʣ-

ʥʷʶʪʩʷ, ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʨʦʯʠʭ ʘʧʧʘʨʘʪʥʦ- ʠ ʧʨʦʛʨʘʤʤʥʦ-ʟʘʚʠʩʠʤʳʭ ʘʩʧʝʢ-

ʪʦʚ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʵʪʠʭ ʧʨʦʪʦʢʦʣʦʚ ʧʨʝʩʣʝʜʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʮʝ-

ʣʠ: 

ʇʨʦʪʦʢʦʣʳ GIOP ʠ IIOP ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʜʦʩʪʫʧʥʦʛʦ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʠ ʛʠʙʢʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ 

(TCP/IP) ʠ ʟʘʜʘʝʪ ʤʠʥʠʤʫʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʥʝʦʙʭʦʜʠ-

ʤʳʭ ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʘʧʨʦʩʦʚ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ORB-ʘʤʠ. 
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ʇʦʤʠʤʦ ʧʨʦʯʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʪʦʢʦʣ GIOP ʩʜʝʣʘʥ ʤʘʢʩʠʤʘʣʴ-

ʥʦ ʧʨʦʩʪʳʤ. ɽʛʦ ʧʨʦʩʪʦʪʘ ʜʦʧʫʩʢʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʧʦ ʵʪʦʤʫ ʧʨʦʪʦʢʦʣʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʩʠʩʪʝʤʝ. 

ʇʨʦʪʦʢʦʣ GIOP/IIOP ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʢʘʢ ʦʪʜʝʣʴʥʳʤʠ 

ORB-ʘʤʠ, ʪʘʢ ʠ ORB-ʘʤʠ, ʦʙʲʝʜʠʥʝʥʥʳʤʠ ʚ ʩʝʪʴ ʥʘ ʫʨʦʚʥʝ Internet ʠ, 

ʚʦʟʤʦʞʥʦ, ʰʠʨʝ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦʢʦʣʦʚ GIOP/IIOP ʜʦʣʞʥʘ ʧʦʪʨʝʙʦ-

ʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪ ʢʘʢ ʚ ʧʣʘʥʝ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʪʘʢ ʚ ʧʣʘʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʪʦʚʳʭ ORB-ʦʚ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ IIOP ʠʟʥʘʯʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥ ʧʦʚʝʨʭ ʧʨʦʪʦʢʦʣʘ 

TCP/IP, ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʚ ʨʘʤʢʘʭ ʧʨʦʪʦʢʦʣʘ 

GIOP ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʚʝʨʭ ʣʶʙʦʛʦ ʧʨʦʪʦ-

ʢʦʣʘ, ʢʦʪʦʨʳʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ ʢʣʠʝʥ-

ʪʦʤ ʩʦʝʜʠʥʝʥʠʠ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ GIOP ʜʝʣʘʝʪ ʤʠʥʠʤʘʣʴʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ 

ʘʨʭʠʪʝʢʪʫʨʝ ʘʛʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʧʦ ʵʪʦ-

ʤʫ ʧʨʦʪʦʢʦʣʫ. ʉʧʝʮʠʬʠʢʘʮʠʷ GIOP ʩʯʠʪʘʝʪ ORB ʥʝʢʦʡ ʩʠʩʪʝʤʦʡ ʩ 

ʥʝʠʟʚʝʩʪʥʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. 

 ʇʦʜʭʦʜ ʢʦʥʢʨʝʪʥʦʛʦ ORB-ʘ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʜʜʝʨʞʢʠ ʧʨʦʪʦ-

ʢʦʣʘ GIOP/IIOP ʥʝ ʦʧʨʝʜʝʣʝʥ. ʅʘʧʨʠʤʝʨ, ORB ʤʦʞʝʪ ʧʨʠʥʷʪʴ IIOP ʚ 

ʢʘʯʝʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʪʦʢʦʣʘ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʪʦʣʴʢʦ ʜʣʷ ʚʥʝʰ-

ʥʝʛʦ ʦʙʤʝʥʘ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʦʙʤʝʥʘ ʚ ʨʘʤʢʘʭ ʩʘʤʦʛʦ ORB-ʘ ʢʘʢʠʝ-ʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʣʠ ʚʳʙʨʘʪʴ ʥʝʯʪʦ ʩʨʝʜʥʝʝ 

ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʢʨʘʡʥʦʩʪʷʤʠ. ɺʩʝ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʪ ORB-ʘ - ʵʪʦ 

ʯʪʦʙʳ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʝʯʪʦ ʩʧʦʩʦʙʥʦʝ ʧʨʠʥʠʤʘʪʴ ʠ ʦʪʧʨʘʚʣʷʪʴ ʩʦʦʙ-

ʱʝʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ IIOP. 

ʇʨʦʪʦʢʦʣ GIOP ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʚʝʨʭ ʙʦʣʴ-

ʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. ʇʨʠ ʵʪʦʤ ʜʝʣʘʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʦʢʦʣʘ: 

ʊʨʘʥʩʧʦʨʪ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʦʙʤʝʥʦʤ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ ʩʦʝʜʠʥʝʥʠʷ. ʉʦʝʜʠʥʝʥʠʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣ ʥʫʤʝʨʘʮʠʠ ʟʘʧʨʦʩʦʚ. 

ʊʨʘʥʩʧʦʨʪ ʧʨʦʪʦʢʦʣ ʜʦʣʞʝʥ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʧʝʨʝ-

ʜʘʥʥʳʭ ʙʘʡʪ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʙʳʣʠ ʧʦʩʣʘʥʳ. 
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ʊʨʘʥʩʧʦʨʪ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʪʦʢ ʙʘʡʪ ʙʝʟ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʨʘʟʤʝʨʳ, ʬʨʘʛʤʝʥʪʘʮʠʶ ʠʣʠ ʚʳʨʘʚʥʠʚʘʥʠʝ 

ʨʘʟʤʝʨʦʚ ʧʦʩʳʣʦʢ. 

ʊʨʘʥʩʧʦʨʪ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʠʛʥʘʣʠʟʘʮʠʶ ʦʙ ʨʘʟʨʳʚʝ ʩʦ-

ʝʜʠʥʝʥʠʷ. ɽʩʣʠ ʦʜʠʥ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʦʙʤʝʥʘ ʥʝʦʞʠʜʘʥʥʦ ʧʨʝʨʚʘʣ ʩʚʦʶ 

ʨʘʙʦʪʫ, ʧʨʦʠʟʦʰʝʣ ʩʙʦʡ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʩʝʪʠ, ʪʦ ʜʨʫʛʦʡ 

ʜʦʣʞʝʥ ʙʳʪʴ ʫʚʝʜʦʤʣʝʥ ʦʙ ʵʪʦʤ. 

ʉʝʨʚʝʨ ʥʝ ʠʥʠʮʠʠʨʫʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʦ ʦʥ ʚʳʧʦʣ-

ʥʷʝʪ ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʷ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʠʥʷʪʠʶ ʟʘʧʨʦʩʦʚ ʦʪ ʢʣʠ-

ʝʥʪʦʚ. ʂʣʠʝʥʪ ʟʥʘʝʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ (ʘʜʨʝʩ) ʩʝʨʚʝʨʘ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʦʝʜʠʥʝʥʠʝ ʧʦ ʫʢʘʟʘʥʥʦʤʫ ʘʜʨʝʩʫ. ʉʝʨʚʝʨ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʩʦʝʜʠʥʝʥʠʝ, 

ʫʥʠʢʘʣʴʥʦʝ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ (ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʠʚ ʦʞʠʜʘʥʠʝ ʥʦ-

ʚʳʭ ʟʘʧʨʦʩʦʚ), ʘ ʤʦʞʝʪ ʠ ʥʝ ʧʨʠʥʷʪʴ, ʥʘʧʨʠʤʝʨ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʢʘ 

ʨʝʩʫʨʩʦʚ. ɽʩʣʠ ʩʦʝʜʠʥʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʪʦ ʧʦ ʜʘʥʥʦʤʫ ʢʘʥʘʣʫ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʜʚʫʩʪʦʨʦʥʥʠʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʠʯʝʤ ʢʘʞʜʘʷ ʩʪʦ-

ʨʦʥʳ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʟʦʨʚʘʪʴ 

ʩʦʝʜʠʥʝʥʠʝ. 

ɺʦʚʩʝ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʢʦʥʢʨʝʪʥʳʡ ʪʨʘʥʩʧʦʨʪ ʜʦʣʞʝʥ ʧʨʷʤʦ ʨʝʘ-

ʣʠʟʦʚʳʚʘʪʴ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʦ ʜʦʣʞʥʘ ʠʤʝʪʴʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʣʷ ʵʤʫʣʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝʣʠ. 

ʉʦʝʜʠʥʝʥʠʝ ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʝ ʚ ʩʤʳʩʣʝ ʧʦʪʦʢʘ ʜʘʥʥʳʭ, ʥʦ ʦʥʦ 

ʥʝ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ ʚ ʧʣʘʥʝ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ GIOP. ʉʦ-

ʦʙʱʝʥʠʷ Request, LocateRequest ʠ CancelRequest ʤʦʛʫʪ ʧʦʩʳʣʘʪʴʩʷ 

ʪʦʣʴʢʦ ʢʣʠʝʥʪʦʤ. ʉʦʦʙʱʝʥʠʷ Reply, LocateReply ʠ CloseConnection - 

ʪʦʣʴʢʦ ʩʝʨʚʝʨʦʤ. ʉʦʦʙʱʝʥʠʝ ErrorMessage ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʣʘʥʦ ʦʙʝʠ-

ʤʠ ʩʪʦʨʦʥʘʤʠ. ʏʝʨʝʟ ʩʦʝʜʠʥʝʥʠʝ ʜʣʷ ʦʙʤʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʪʦ-

ʢʦʣʦʤ GIOP ʤʦʛʫʪ ʧʦʩʳʣʘʪʴʩʷ ʪʦʣʴʢʦ ʩʦʦʙʱʝʥʠʷ GIOP. 

ʂʘʞʜʦʝ ʩʦʦʙʱʝʥʠʝ ʪʠʧʘ Request ʜʦʣʞʥʦ ʠʤʝʪʴ ʫʥʠʢʘʣʴʥʳʡ ʥʦ-

ʤʝʨ, ʢʦʪʦʨʳʡ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪ ʟʘʧʨʦʩ ʚ ʨʘʤʢʘʭ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ. ʕʪʦʪ ʥʦʤʝʨ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ ʥʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʝʨʚʝ-

ʨʦʤ, ʥʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʢʣʠʝʥʪʫ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʟʘʧʨʦ-

ʩʦʤ ʠ ʧʨʠʰʝʜʰʠʤ ʦʪʚʝʪʥʳʤ ʩʦʦʙʱʝʥʠʝʤ ʚ ʩʣʫʯʘʝ ʠʥʠʮʠʘʮʠʠ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʠʭ ʟʘʧʨʦʩʦʚ. ɻʝʥʝʨʘʮʠʷ ʵʪʠʭ ʫʥʠʢʘʣʴʥʳʭ ʥʦʤʝʨʦʚ ʚʦʟʣʘʛʘʝʪ-

ʩʷ ʥʘ ʢʣʠʝʥʪʘ. 
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 ʉʦʝʜʠʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʣʠʙʦ ʟʘʢʨʳʪʦ ʚ ʨʘʤʢʘʭ ʧʨʦʪʦʢʦʣʘ, ʣʠ-

ʙʦ ʨʘʟʦʨʚʘʪʴʩʷ. ɿʘʢʨʳʪʠʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʞʝʪ ʠʥʠʮʠʠʨʦʚʘʪʴʩʷ ʩʦ ʩʪʦ-

ʨʦʥʳ ʩʝʨʚʝʨʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʳʣʢʠ ʩʦʦʙʱʝʥʠʷ CloseConnection ʠʣʠ 

ʢʣʠʝʥʪʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʳʯʥʦʛʦ ʟʘʢʨʳʪʠʷ ʩʦʝʜʠʥʝʥʠʷ ʚ ʧʨʦʠʟʚʦʣʴ-

ʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɽʩʣʠ ʥʘ ʤʦʤʝʥʪ ʟʘʢʨʳʪʠʷ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʶʪʩʷ 

ʥʝʦʪʨʘʙʦʪʘʥʥʳʝ ʟʘʧʨʦʩʳ, ʪʦ ʩʝʨʚʝʨ ʜʦʣʞʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢʠʝ ʟʘ-

ʧʨʦʩʳ ʢʘʢ ʦʪʤʝʥʝʥʥʳʝ. ʉʝʨʚʝʨ ʥʝ ʤʦʞʝʪ ʧʦʩʣʘʪʴ ʩʦʦʙʱʝʥʠʝ 

CloseConnection, ʝʩʣʠ ʦʥ ʥʘʯʘʣ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝ 

ʧʦʩʪʫʧʠʣʦ ʩʦʦʙʱʝʥʠʷ CancelRequest, ʠʣʠ ʦʥ (ʩʝʨʚʝʨ) ʥʝ ʧʦʩʣʘʣ ʦʪ-

ʚʝʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ. 

 ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʩʦʦʙʱʝʥʠʷ CloseConnection ʢʣʠʝʥʪ ʜʦʣʞʝʥ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʚʩʝ ʩʦʦʙʱʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʦʪʚʝʪʘ ʢʘʢ 

ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ. ʊʘʢʠʝ ʩʦʦʙʱʝʥʠʷ ʢʣʠʝʥʪ ʤʦʞʝʪ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʧʦʩʣʘʪʴ ʝʱʝ ʨʘʟ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʥʦʚʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʩʝʨʚʝʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ, ʪʦ ʢʣʠ-

ʝʥʪ ʤʦʞʝʪ ʧʦʩʳʣʘʪʴ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʟʘʧʨʦʩʳ ʢ ʨʘʟʥʳʤ 

ʦʙʲʝʢʪʘʤ, ʦʧʪʠʤʠʟʠʨʫʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʣʠʝʥʪ ʤʦʞʝʪ ʧʨʝʜʧʦʯʝʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ, ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʩʝʨʚʝʨʦʤ, ʭʦ-

ʪʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʙʝʛʘʪʴ ʪʘʢʠʭ ʩʣʫʯʘʝʚ. 

 

ʗʟʳʢ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ 

  

ʗʟʳʢ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ (IDL), ʠʩʧʦʣʴʟʫʝʤʳʡ OMG ʦʧʨʝʜʝ-

ʣʷʝʪ ʪʠʧʳ ʦʙʲʝʢʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʭ ʠʥʪʝʨʬʝʡʩʦʚ. ʀʥ-

ʪʝʨʬʝʡʩ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʠʤʝʥʦʚʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ. ʍʦʪʷ ʠ ʦʧʠʩʘʥʠʝ ʥʘ IDL ʦʙʝʩʧʝʯʠʚʘʝʪ ORB ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʠʧʝ ʦʙʲʝʢʪʘ, ʜʣʷ ʨʘʙʦʪʳ ʚʦʚʩʝ ʥʝʦʙʷʟʘʪʝʣʴʥʦ, ʯʪʦʙʳ 

ORB-ʫ ʙʳʣ ʜʦʩʪʫʧʝʥ ʠʩʭʦʜʥʳʡ ʪʝʢʩʪ ʵʪʠʭ ʦʧʠʩʘʥʠʡ. ʕʪʘ ʞʝ ʠʥʬʦʨ-

ʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʣʦʞʝʥʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʟʘʛʣʫʰʝʢ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥ-

ʪʘ ʠ ʩʢʝʣʝʪʘ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʚʝʨʘ, ʘ ʪʘʢʞʝ ʚ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʦʤ 

ʭʨʘʥʠʣʠʱʝ ʦʧʠʩʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ORB-ʫ ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʪʴ. 
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ʗʟʳʢ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʨʝʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʘ ʩʦʦʙʱʘʝʪ ʩʚʦʠʤ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʤ ʢʣʠʝʥʪʘʤ ʦ ʪʦʤ, ʢʘʢʠʝ ʦʧʝʨʘʮʠʠ ʜʦʩʪʫʧʥʳ ʠ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʠʭ 

ʩʣʝʜʫʝʪ ʚʳʟʳʚʘʪʴ. ʄʦʞʥʦ ʦʪʪʨʘʥʩʣʠʨʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ʥʘ ʷʟʳʢʝ IDL ʚ 

ʠʩʭʦʜʥʳʡ ʢʦʜ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʈʘʟʣʠʯʥʳʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠʣʠ ʦʙʲʝʢʪʥʦ-

ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʫʧ 

ʢ ʦʙʲʝʢʪʘʤ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ. ɼʣʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳ-

ʢʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʜʦʩʪʫʧʥʳʭ ORB-ʫ ʚ ʦʙʲʝʢʪʳ 

ʚ ʩʤʳʩʣʝ ʵʪʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʘʞʝ ʜʣʷ ʦʙʲʝʢʪʥʦ-

ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚ ʜʝʢʦʨʠʨʦʚʘʥʠʝ ʥʘʩʪʦʷʱʝʛʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʩʩʳʣʦʢ ʥʘ ʦʙʲʝʢʪʳ ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ. ʂʦʥʢʨʝʪʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ 

IDL ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʠʜʝʥʪʠʯʥʳʤ ʜʣʷ ʚʩʝʭ 

ʨʝʘʣʠʟʘʮʠʡ ORB-ʦʚ. ʆʪʦʙʨʘʞʝʥʠʝ ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ ʪʠʧʦʚ ʜʘʥʥʳʭ ʠ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʜʫʨ ʜʦʩʪʫʧʘ ʢ ʦʙʲʝʢʪʘʤ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ORB-ʘ. ʆʥʦ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʜʦʩʪʫʧʘ ʢʣʠ-

ʝʥʪʘ ʢ ʟʘʛʣʫʰʢʝ, ʯʪʦ ʤʦʞʝʪ ʥʝ ʪʨʝʙʦʚʘʪʴʩʷ ʜʣʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʷʟʳʢʦʚ, ʠʥʪʝʨʬʝʡʩ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ, ʩʢʝʣʝʪ 

ʨʝʘʣʠʟʘʮʠʠ, ʦʧʠʩʘʥʠʝ ʘʜʘʧʪʝʨʦʚ ʦʙʲʝʢʪʦʚ ʠ ʧʨʷʤʦʡ ʠʥʪʝʨʬʝʡʩ ʢ 

ORB-ʫ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʜʣʷ ʷʟʳʢʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʝʞʜʫ ʚʳʟʦʚʦʤ ʤʝʪʦʜʘ ʠ ʧʦʪʦʢʘʤʠ (ʪʨʝʜʘʤʠ - threads) ʢʘʢ ʩʦ 

ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʘ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʨʝʘʣʠʟʘʮʠʠ. ʆʙʳʯʥʦ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʩʠʥʭʨʦʥʥʳʡ ʚʳʟʦʚ, ʚ ʢʦʪʦʨʦʤ ʧʦʜʧʨʦʛʨʘʤʤʘ ʚʳʟʦʚʘ ʚʦʟʚʨʘʱʘʝʪ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ʟʘʚʝʨʰʝʥʠʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ɼʦʧʫʩʢʘʝʪʩʷ ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʷʜʢʘ ʧʝʨʝʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʣʠʝʥʪʩʢʦʛʦ ʢʦʜʘ ʩ ʚʳʟʦʚʦʤ ʤʝʪʦʜʘ 

ʦʙʲʝʢʪʘ. 

ʊʠʧʦʤ ʥʘʟʳʚʘʝʪʩʷ ʥʝʢʠʡ ʧʨʝʜʠʢʘʪ (ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʩ 

ʦʜʥʠʤ ʘʨʛʫʤʝʥʪʦʤ ʚʦʟʚʨʘʱʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ ʠʩʪʠ-

ʥʘ/ʣʦʞʴ), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʝʥ ʥʘ ʤʥʦʞʝʩʪʚʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɿʥʘʯʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʵʪʦʤʫ ʪʠʧʫ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʠʢʘʪʘ - ʠʩ-

ʪʠʥʘ. ʊʘʢʠʝ ʟʥʘʯʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʯʣʝʥʘʤʠ ʪʠʧʘ. 
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 ʆʙʲʝʢʪʥʳʤ ʪʠʧʦʤ ʥʘʟʳʚʘʝʪʩʷ ʪʠʧ, ʯʣʝʥʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʦʙʲʝʢʪʳ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʜʘʥʥʦʤʫ ʪʠʧʫ. 

ʆʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ (ʙʘʟʦʚʳʝ) ʪʠʧʳ ʜʘʥʥʳʭ: 

¶ 16 ʠ 32 ʨʘʟʨʷʜʥʳʝ ʟʥʘʢʦʚʳʝ ʠ ʙʝʟʟʥʘʢʦʚʳʝ ʮʝʣʳʝ ʪʠʧʳ; 

¶ 32 ʠ 64 ʨʘʟʨʷʜʥʳʝ ʪʠʧʳ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ IEEE; 

¶ ʩʠʤʚʦʣʴʥʳʡ ʪʠʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO Latin-1 (8859.1); 

¶ ʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʩ ʤʥʦʞʝʩʪʚʦʤ ʟʥʘʯʝʥʠʡ ʠʩʪʠʥʘ ʠ ʣʦʞʴ; 

¶ 8 ʨʘʟʨʷʜʥʳʡ ʪʠʧ, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʥʠʢʘʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʠ ʧʝʨʝʜʘʯʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʠʩʪʝʤʘʤʠ; 

¶ ʧʝʨʝʯʠʩʣʠʤʳʝ ʪʠʧʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ; 

¶ ʩʪʨʦʢʦʚʳʡ ʪʠʧ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʠʤʚʦ-

ʣʦʚ ʧʝʨʝʤʝʥʥʦʡ ʜʣʠʥʳ, ʜʣʠʥʘ ʩʪʨʦʢʠ ʜʦʩʪʫʧʥʘ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ; 

¶ ʪʠʧ "any", ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʙʘʟʦ-

ʚʳʭ ʠ ʩʦʩʪʘʚʥʳʭ ʪʠʧʦʚ. 

 ʊʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩʦʩʪʘʚʥʳʝ ʪʠʧʳ: 

¶ ʩʪʨʫʢʪʫʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʘʨ (ʠʤʷ, ʟʥʘʯʝ-

ʥʠʝ); 

¶ ʦʙʲʝʜʠʥʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʠ ʟʥʘʯʝʥʠʷ 

ʪʠʧʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʠʩʢʨʠʤʠʥʘʪʦʨʦʤ; 

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚʦʤ ʧʝʨʝʤʝʥ-

ʥʦʡ ʜʣʠʥʳ ʟʥʘʯʝʥʠʡ ʦʜʥʦʛʦ ʪʠʧʘ, ʜʣʠʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʩʪʫʧ-

ʥʘ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ; 

¶ ʤʘʩʩʠʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷ-

ʶʪʩʷ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʪʠʧʘ; 

¶ ʪʠʧ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, 

ʢʦʪʦʨʦʝ ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʢʟʝʤʧʣʷʨ ʵʪʦʛʦ ʪʠʧʘ. 

CDR - ʵʪʦ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʩʝʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥ-

ʥʳʭ ʚ OMG IDL ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʦʩʴʤʠʨʘʟʨʷʜʥʳʭ ʚʝʣʠ-

ʯʠʥ, ʜʘʣʝʝ ʥʘʟʳʚʘʝʤʳʭ ʙʘʡʪʘʤʠ. 

 ʇʦʪʦʢ ʙʘʡʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʥʝʢʦʪʦʨʫʶ ʘʙʩʪʨʘʢʮʠʶ ʦʙʳʯ-

ʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʙʫʬʝʨʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʤʝʞʜʫ 
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ʧʨʦʮʝʩʩʘʤʠ ʠʣʠ ʤʘʰʠʥʘʤʠ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ IPC ʠʣʠ ʩʝʪʝʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ɼʘʣʝʝ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʪʦʢ ʙʘʡʪ ʠʣʠ ʧʨʦʩʪʦ ʧʦʪʦʢ - ʵʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʤʝʥʥʦʡ (ʥʦ ʢʦʥʝʯʥʦʡ) ʜʣʠʥʳ ʚʝʣʠʯʠʥ, ʩʦ-

ʩʪʦʷʱʠʭ ʠʟ 8 ʙʠʪ (ʙʘʡʪ) ʩ ʯʝʪʢʦ ʦʧʨʝʜʝʣʝʥʥʳʤ ʟʘʛʦʣʦʚʢʦʤ. ɹʘʡʪʳ ʚ 

ʧʦʪʦʢʝ ʥʫʤʝʨʫʶʪʩʷ ʦʪ 0 ʜʦ n-1 , ʛʜʝ n - ʵʪʦ ʜʣʠʥʘ ʧʦʪʦʢʘ. ʀʥʜʝʢʩ ʢʘʞ-

ʜʦʛʦ ʙʘʡʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʛʨʘʥʠʮ ʚʳʨʘʚʥʠʚʘʥʠʷ, ʢʘʢ 

ʵʪʦ ʦʧʠʩʘʥʦ ʜʘʣʝʝ. 

ʇʨʦʪʦʢʦʣ GIOP ʦʧʨʝʜʝʣʷʝʪ ʜʚʘ ʚʠʜʘ ʧʦʪʦʢʦʚ - ʩʦʦʙʱʝʥʠʝ ʠ ʠʥ-

ʢʘʧʩʫʣʷʮʠʷ. ʉʦʦʙʱʝʥʠʝ - ʵʪʦ ʦʩʥʦʚʥʘʷ ʝʜʠʥʠʮʘ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʚ ʧʨʦʪʦʢʦʣʝ GIOP. ʀʥʢʘʧʩʫʣʷʮʠʷ - ʵʪʦ ʧʦʪʦʢ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʣʶʙʘʷ 

ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʠʤʝʶʱʘʷʩʷ ʚ OMG IDL ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʜʠʨʦʚʘʥʘ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʩʪʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʩʦʦʙʱʝʥʠʷ. ʀʥʢʘʧʩʫʣʷʮʠʷ ʧʦʟ-

ʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʪʠʧʦʚ 

ʜʘʥʥʳʭ (ʪʘʢʠʭ ʢʘʢ TypeCode) ʠʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʯʘʩʪʠ ʩʦʦʙʱʝʥʠʡ ʙʝʟ 

ʪʨʝʙʦʚʘʥʠʷ ʧʦʣʥʦʛʦ ʝʛʦ ʜʝʢʦʜʠʨʦʚʘʥʠʷ. 

ɺʩʝ ʙʘʟʦʚʳʝ ʪʠʧʳ ʤʦʛʫʪ ʙʳʪʴ ʟʘʢʦʜʠʨʦʚʘʥʳ ʢʘʢ ʥʘʙʦʨ ʙʘʡʪ. 

ʇʨʠ ʵʪʦʤ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ 

ʧʝʨʚʳʤ ʚ ʧʦʪʦʢ ʧʦʤʝʱʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʠʣʠ ʥʘʠʤʝʥʝʝ ʟʥʘʯʠ-

ʤʳʡ ʙʘʡʪ. ɿʘʛʦʣʦʚʦʢ ʩʦʦʙʱʝʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʬʣʘʛ, ʢʦʪʦʨʳʡ ʦʧʨʝ-

ʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʧʨʠ ʢʦʜʠʨʦʚʘʥʠʠ ʙʘʟʦʚʳʭ ʪʠʧʦʚ ʚ ʩʦʦʙʱʝʥʠʠ. ʇʦʨʷ-

ʜʦʢ ʙʘʡʪ ʚʥʫʪʨʠ ʣʶʙʦʡ ʠʥʢʘʧʩʫʣʷʮʠʠ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʦʨʷʜʢʘ 

ʙʘʡʪ ʚ ʩʦʦʙʱʝʥʠʠ ʠʣʠ ʜʨʫʛʦʡ ʠʥʢʘʧʩʫʣʷʮʠʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʵʪʘ ʠʥ-

ʢʘʧʩʫʣʷʮʠʷ ʥʘʭʦʜʠʪʩʷ. ʀʟʤʝʥʝʥʠʝ ʧʦʨʷʜʢʘ ʙʘʡʪ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʧʦʣʫʯʘʪʝʣʷ ʩʦʦʙʱʝʥʠʷ. 

 ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʚʦʟʤʦʞʥʳʤ ʧʦʤʝʱʝʥʠʝ ʠ ʠʟʚʣʝʯʝʥʠʝ 

ʟʥʘʯʝʥʠʡ ʙʘʟʦʚʳʭ ʪʠʧʦʚ ʚ ʧʦʪʦʢ ʠ ʠʟ ʧʦʪʦʢʘ ʩ ʧʦʤʦʱʴʶ ʧʦʜʧʨʦ-

ʛʨʘʤʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʠʤʝʥʥʦ ʩ ʵʪʠʤʠ ʪʠʧʘʤʠ ʜʘʥʥʳʭ, 

ʚʩʝ ʙʘʟʦʚʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʧʨʠ ʧʦʤʝʱʝʥʠʠ ʚ ʧʦʪʦʢ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳ-

ʨʦʚʥʝʥʳ ʥʘ ʩʚʦʶ ʝʩʪʝʩʪʚʝʥʥʫʶ ʛʨʘʥʠʮʫ, ʪʦ ʝʩʪʴ ʥʘ ʯʠʩʣʦ ʙʘʡʪ, ʢʦʪʦ-

ʨʦʝ ʥʘʮʝʣʦ ʜʝʣʠʪʩʷ ʥʘ ʯʠʩʣʦ ʙʘʡʪ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʵʪʦʛʦ ʪʠʧʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʥʘʯʝʥʠʝ, ʠʤʝʶʱʝʝ ʨʘʟʤʝʨ n ʜʦʣʞʥʦ ʢʦ-

ʜʠʨʦʚʘʪʴʩʷ ʩ ʧʦʟʠʮʠʠ m*n , ʛʜʝ m - ʵʪʦ ʮʝʣʦʝ ʯʠʩʣʦ. ɺ CDR n ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 1, 2, 4 ʠʣʠ 8. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ ʚʳʨʦʚʥʝʥʥʦʤʫ 

ʟʥʘʯʝʥʠʶ ʧʨʝʜʰʝʩʪʚʫʝʪ ʦʙʣʘʩʪʴ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʤʝʨʘ, 
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ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ. ɿʥʘʯʝʥʠʝ ʙʘʡʪʦʚ ʚʥʫʪʨʠ ʵʪʦʡ ʦʙʣʘ-

ʩʪʠ ʥʝ ʦʧʨʝʜʝʣʝʥʦ. 

ɺr ʨʘʚʥʠʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʧʦʪʦʢʘ. ʇʝʨ-

ʚʳʡ ʙʘʡʪ ʚ ʩʦʦʙʱʝʥʠʠ ʠʣʠ ʠʥʢʘʧʩʫʣʷʮʠʠ ʠʤʝʝʪ ʠʥʜʝʢʩ 0. 

ɺʳʨʘʚʥʠʚʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʪʠʧʦʚ ʥʝ ʥʘʣʘʛʘʝʪ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʨʦʤʝ ʪʝʭ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʢʦʜʠʨʦʚʘ-

ʥʠʠ ʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʕʣʝʤʝʥʪʳ ʩʪʨʫʢʪʫʨʳ ʢʦʜʠʨʫʶʪʩʷ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ 

ʦʧʨʝʜʝʣʝʥʳ ʚ ʦʧʠʩʘʥʠʠ ʥʘ IDL. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʜʠʨʫʝʪʩʷ ʦʙʨʘʟʦʤ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʝʛʦ ʪʠʧʫ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʢʦʜʠʨʫʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʜʠʩʢʨʠʤʠʥʘʪʦʨʘ ʠ ʯʣʝʥʦʤ 

ʦʙʲʝʜʠʥʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʜʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʄʘʩʩʠʚ ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. ʊʘʢ 

ʢʘʢ ʜʣʠʥʘ ʤʘʩʩʠʚʘ ʬʠʢʩʠʨʦʚʘʥʘ, ʦʥʘ ʥʝ ʢʦʜʠʨʫʝʪʩʷ. ɽʩʣʠ ʤʘʩʩʠʚ ʠʤʝ-

ʝʪ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʨʝʥʠʡ, ʪʦ ʧʝʨʚʳʡ ʠʥʜʝʢʩ ʠʟʤʝʥʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʤʝʜ-

ʣʝʥʥʦ, ʘ ʧʦʩʣʝʜʥʠʡ - ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ ʚʝʣʠʯʠʥʘ ʪʠʧʘ 

unsigned long, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʶʪ ʵʣʝʤʝʥʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʕʪʦ 

ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʜʠʨʫ-

ʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤ ʪʠʧʦʤ. 

 ʉʪʨʦʢʘ ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ ʚʝʣʠʯʠʥʘ ʪʠʧʘ unsigned long, ʩʦʜʝʨʞʘ-

ʱʝʝ ʜʣʠʥʫ ʩʪʨʦʢʠ, ʠ ʦʪʜʝʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ - ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʦʢʠ. 

ɼʣʠʥʘ ʩʪʨʦʢʠ ʠ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʩʧʠʩʢʘ ʩʠʤʚʦʣʦʚ ʚʢʣʶʯʘʶʪ 

ʟʘʚʝʨʰʘʶʱʠʡ ʥʫʣʝʚʦʡ ʩʠʤʚʦʣ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ ʙʠʙʣʠʦʪʝʢʠ ʷʟʳʢʘ C (ʥʘʧʨʠʤʝʨ, strcpy) ʜʣʷ ʜʝ-

ʢʦʜʠʨʦʚʘʥʠʷ ʩʦʦʙʱʝʥʠʷ. 

ɿʥʘʯʝʥʠʝ ʧʝʨʝʯʠʩʣʠʤʦʛʦ ʪʠʧʘ ʢʦʜʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʚʝʣʠʯʠʥʳ ʪʠʧʘ 

unsigned long, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ. ʇʝʨʚʦʤʫ ʚ ʧʦ-

ʨʷʜʢʝ ʧʝʨʝʯʠʩʣʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘ IDL ʟʥʘʯʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0, 

ʚʪʦʨʦʤʫ - 1 ʠ ʪʘʢ ʜʘʣʝʝ. 

ʇʝʨʚʳʡ ʙʘʡʪ ʠʥʢʘʧʩʫʣʷʮʠʠ ʢʦʜʠʨʫʝʪ ʧʦʨʷʜʦʢ ʙʘʡʪ ʚʥʫʪʨʠ ʥʝʝ - 

ʟʥʘʯʝʥʠʝ ʪʠʧʘ 0 ʦʟʥʘʯʘʝʪ ʢʦʜʠʨʦʚʘʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ ʧʝʨʚʳʤ - ʩʪʘʨ-

ʰʠʡ ʙʘʡʪ, 1 - ʤʣʘʜʰʠʡ. ɼʘʣʝʝ ʠʜʫʪ ʜʘʥʥʳʝ. ʌʣʘʛ ʧʦʨʷʜʢʘ ʙʘʡʪ ʥʝ 

ʚʢʣʶʯʘʝʪʩʷ ʚ ʜʘʥʥʳʝ, ʥʦ ʦʥ ʚʢʣʶʯʘʝʪʩʷ ʚ ʠʥʢʘʧʩʫʣʷʮʠʶ. ɺʩʝ ʟʥʘʯʝ-
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ʥʠʷ ʚʥʫʪʨʠ ʠʥʢʘʧʩʫʣʷʮʠʠ ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʝ ʥʘʯʘʣʘ, 

ʧʝʨʚʳʡ ʙʘʡʪ (ʩ ʠʥʜʝʢʩʦʤ 0) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʥʠʤʘʝʪ ʬʣʘʛ ʧʦʨʷʜʢʘ 

ʙʘʡʪ. ɽʩʣʠ ʠʥʢʘʧʩʫʣʷʮʠʷ ʢʦʜʠʨʫʝʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʝʣʠʯʠʥ 

ʪʠʧʘ octet (ʙʘʡʪʦʚ), ʪʦ ʝʡ ʧʨʝʜʰʝʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ ʪʠʧʘ unsigned long, 

ʩʦʜʝʨʞʘʱʝʝ ʦʙʱʠʡ ʨʘʟʤʝʨ ʠʥʢʘʧʩʫʣʷʮʠʠ. ʅʠʢʘʢʦʛʦ ʚʳʨʘʚʥʠʚʘʥʠʷ 

ʜʣʷ ʠʥʢʘʧʩʫʣʷʮʠʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʥʦ ʪʘʢʦʡ ʩʧʦʩʦʙ ʢʦʜʠʨʦʚʘʥʠʷ 

ʚʩʝʛʜʘ ʛʘʨʘʥʪʠʨʫʝʪ 4-ʙʘʡʪʥʦʝ ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʣʷ ʧʝʨʚʦʛʦ ʙʘʡʪʘ ʠʥʢʘʧ-

ʩʫʣʷʮʠʠ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ CORBA ʦʧʨʝʜʝʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʧʩʝʚʜʦʦʙʲʝʢʪʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʥʠ ʙʘʟʦʚʳʤʠ ʥʠ ʩʦʩʪʘʚʥʳʤʠ ʪʠʧʘʤʠ ʠ ʢʦʜʠʨʫ-

ʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ. ɺʚʠʜʫ ʦʩʦʙʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʦʥʦ ʟʜʝʩʴ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 

ʆʧʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʚʠʩ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ 

ʙʳʪʴ ʟʘʧʨʦʰʝʥʦ. ʆʧʝʨʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ ʦʧʝʨʘʮʠʠ. 

ʆʧʝʨʘʮʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʡ ʩʠʛʥʘʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʟʘʜʘʝʪ ʧʘʨʘ-

ʤʝʪʨʳ ʟʘʧʨʦʩʘ ʠ ʚʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʯʘʩʪʥʦʩʪʠ ʩʠʛʥʘʪʫʨʘ ʩʦ-

ʩʪʦʠʪ ʠʟ: 

¶ ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ, ʪʨʝʙʫʝʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ 

¶ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 

¶ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʩʢʣʶʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʵʪʠʤ ʠʩʢʣʶʯʝʥʠʷʤ 

¶ ʩʧʝʮʠʬʠʢʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʦʥʪʝʢʩʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ 

¶ ʠʥʜʠʢʘʮʠʠ ʩʝʤʘʥʪʠʢʠ, ʢʦʪʦʨʫʶ ʢʣʠʝʥʪ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ. 

ʍʨʘʥʠʣʠʱʝ ʦʧʠʩʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʝʨʚʠʩ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʦʙʲʝʢʪʦʤ, ʜʦʩʪʫʧʥʦʤ ʠʟ ʧʨʦʛʨʘʤʤʳ. ɺʦ 

ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʦʥ ʜʘʝʪ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʘʥʘʣʦ-

ʛʠʯʥʦʡ ʪʦʡ, ʯʪʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ IDL ʦʧʠʩʘʥʠʠ ʦʙʲʝʢʪʘ. ʕʪʘ ʠʥʬʦʨʤʘ-

ʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ - ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʨʦʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʘ 
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ʢʘʢʦʛʦ-ʣʠʙʦ ʪʠʧʘ, ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʫʧʥʳʝ ʫ ʵʪʦʛʦ ʪʠʧʘ ʤʝʪʦʜʳ, ʪʠʧʳ 

ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʟʦʚ. 

 

ʈʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ CORBA 

 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

CORBA ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ4-ʭ ʵʪʘʧʦʚ:  

1.  ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʥʘ IDL.  

2.  ʆʙʨʘʙʦʪʢʘ IDL ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʜʘ ʟʘʛʣʫʰʢʠ ʠ ʩʢʝʣʝʪʦʥʘ.  

3.  ʉʦʟʜʘʥʠʝ ʢʦʜʘ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʘ (ʩʝʨʚʝʨ).  

4.  ʉʦʟʜʘʥʠʝ ʢʦʜʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ (ʢʣʠʝʥʪ).  

ʗʟʳʢ ʦʧʨʝʜʝʣʝʥʠʷ IDL ʧʦʟʚʦʣʷʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʦʟʜʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡ-

ʩʘ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʳ.  

ʉʦʟʜʘʥʥʳʡ ʥʘ IDL ʢʦʜ ʜʦʣʞʝʥ ʩʧʝʮʠʘʣʴʥʳʤ ʢʦʤʧʠʣʷʪʦʨʦʤ ʧʨʝ-

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʢʦʜ ʠʥʪʝʨʬʝʡʩʘ ʦʙʲʝʢʪʘ ʥʘ ʪʨʝʙʫʝʤʦʤ ʷʟʳʢʝ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ.  ʇʦʩʣʝ ʯʝʛʦ, ʥʘ ʢʣʠʝʥʪʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʝʥʝʨʠʨʫʝʪʩʷ 

ʟʘʛʣʫʰʢʘ, ʧʨʝʦʙʨʘʟʫʶʱʘʷ ʚʳʟʦʚʳ ʤʝʪʦʜʳ ʜʘʥʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʚ ʦʙ-

ʨʘʱʝʥʠʷ ʢ ORB.  ʅʘ ʩʝʨʚʝʨʝ ʧʨʦʛʨʘʤʤʠʩʪ ʥʘ ʦʩʥʦʚʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦ-

ʛʦ ʠʥʪʝʨʬʝʡʩʘ ʩʦʟʜʘʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ.  

ʉʢʝʣʝʪʦʥ ʘʚʪʦʤʘʪʠʟʠʨʫʝʪ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʫ ʫʜʘʣʝʥʥʦʛʦ ʚʳʟʦʚʘ 

ʤʝʪʦʜʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʯʝʨʝʟ ORB. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʤ ʧʦʜʭʦʜʦʤ, ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ CORBA ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ IDL ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʷʟʳʢʘ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʙʘʟʦʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ;  

¶ ʇʦʜʜʝʨʞʢʘ ʙʦʛʘʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲ-

ʝʢʪʦʚ;  

¶ ʇʨʦʟʨʘʯʥʦʩʪʴ ʚʳʟʦʚʘ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʆʜʥʘʢʦ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ CORBA ʨʝʜ-

ʢʦ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  ʈʘʟʨʘʙʦʪʢʘ ʢʨʫʧʥʦ-
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ʤʘʩʰʪʘʙʥʳʭ ʤʝʞʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ 

CORBA ʩʦʧʨʷʞʝʥʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ:  

¶ ʇʣʦʭʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʪʝʭʥʦʣʦʛʠʠ 

CORBA ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ;  

¶ ʇʨʦʙʣʝʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʟʣʦʚ CORBA ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ;  

¶ ʅʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʤʥʦʛʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ 

CORBA ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʥʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʤʦʛʣʘ ʙʳ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʨʘʟʨʘʙʦʪʢʫ. 

 

5.3.ʊʝʭʥʦʣʦʛʠʷ inetd 

 

ʇʦʥʷʪʠʝ UNIX-ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ. 

  

UNIX (ʯʠʪʘʝʪʩʷ ʶӢʥʠʢʩ) ð ʩʝʤʝʡʩʪʚʦ ʧʝʨʝʥʦʩʠʤʳʭ, ʤʥʦʛʦʟʘ-

ʜʘʯʥʳʭ ʠ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

 ʇʝʨʚʘʷ ʩʠʩʪʝʤʘ UNIX ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1969 ʛʦʜʫ ʚ ʧʦʜʨʘʟ-

ʜʝʣʝʥʠʠ Bell Labs ʢʦʤʧʘʥʠʠ AT&T. ʉ ʪʝʭ ʧʦʨ ʙʳʣʦ ʩʦʟʜʘʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ UNIX-ʩʠʩʪʝʤ. ʖʨʠʜʠʯʝʩʢʠ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʠʤʝʶʪ ʧʦʣʥʦʝ ʧʨʘʚʦ ʥʘʟʳʚʘʪʴʩʷ çUNIXè; ʦʩʪʘʣʴʥʳʝ ʞʝ, ʭʦʪʷ ʠ 

ʠʩʧʦʣʴʟʫʶʪ ʩʭʦʜʥʳʝ ʢʦʥʮʝʧʮʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʦʙʲʝʜʠʥʷʶʪʩʷ ʪʝʨʤʠ-

ʥʦʤ çUNIX-ʧʦʜʦʙʥʳʝè (ʘʥʛʣ. UNIX-like). ɼʣʷ ʢʨʘʪʢʦʩʪʠ ʚ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʦʜ UNIX-ʩʠʩʪʝʤʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʢʘʢ ʠʩʪʠʥʥʳʝ UNIX, 

ʪʘʢ ʠ UNIX-ʧʦʜʦʙʥʳʝ ʆʉ. 

ʅʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ UNIX-ʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ: 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʩʪʳʭ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʦʡ; 

¶ ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʫʪʠʣʠʪ, ʟʘʧʫʩʢʘʝʤʳʭ ʚ ʢʦʤʘʥʜʥʦʡ 

ʩʪʨʦʢʝ; 

¶ ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʚʠʨʪʫʘʣʴʥʦ-

ʛʦ ʫʩʪʨʦʡʩʪʚʘ ð ʪʝʨʤʠʥʘʣʘ; 

¶ ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʚʠʨʪʫʘʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʥʝ-

ʢʦʪʦʨʳʭ ʩʨʝʜʩʪʚ ʤʝʞʧʨʦʮʝʩʩʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʢ ʬʘʡʣʦʚ; 
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¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʚʝʡʝʨʦʚ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʛʨʘʤʤ, ʢʘʞ-

ʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʦʜʥʫ ʟʘʜʘʯʫ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ UNIX-ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʩʝʨʚʝʨʘʭ, ʘ ʪʘʢʞʝ ʢʘʢ ʚʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ. ʅʘ ʨʳʥʢʝ ʆʉ ʜʣʷ ʨʘʙʦʯʠʭ ʩʪʘʥʮʠʡ ʠ ʜʦʤʘʰʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʣʠʜʝʨʦʤ ʷʚʣʷʝʪʩʷ Microsoft Windows, UNIX ʟʘʥʠʤʘʝʪ ʪʦʣʴʢʦ ʚʪʦʨʦʝ 

(Mac OS X), ʪʨʝʪʴʝ (GNU/Linux) ʠ ʤʥʦʛʠʝ ʧʦʩʣʝʜʫʶʱʠʝ ʤʝʩʪʘ. 

UNIX-ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʚʘʞʥʦʩʪʴ, ʧʦ-

ʩʢʦʣʴʢʫ ʙʣʘʛʦʜʘʨʷ ʠʤ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʥʝʢʦʪʦʨʳʝ ʧʦʧʫʣʷʨʥʳʝ ʩʝʛʦ-

ʜʥʷ ʢʦʥʮʝʧʮʠʠ ʠ ʧʦʜʭʦʜʳ ʚ ʦʙʣʘʩʪʠ ʆʉ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʊʘʢʞʝ, ʚ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʠ Unix-ʩʠʩʪʝʤ ʙʳʣ ʩʦʟʜʘʥ ʷʟʳʢ ʉʠ. 

 ʉʨʝʜʠ ʧʨʠʤʝʨʦʚ ʠʟʚʝʩʪʥʳʭ UNIX-ʧʦʜʦʙʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ: BSD, Solaris, Linux, Android, MeeGo, NeXTSTEP, Mac OS X, 

Apple iOS. 

UNIX-ʧʦʜʦʙʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʠʥʦʛʜʘ ʩʦʢʨ. *nix) ð 

ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʦʚʘʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ UNIX. ʊʝʨʤʠʥ ʚʢʣʶʯʘʝʪ 

ʩʚʦʙʦʜʥʳʝ/ʦʪʢʨʳʪʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʦʪ UNIX 

ʢʦʤʧʘʥʠʠ Bell Labs ʠʣʠ ʵʤʫʣʠʨʫʶʱʠʝ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʤʤʝʨʯʝ-

ʩʢʠʝ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʚʝʨʩʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʭʦʜʥʦʤ ʢʦʜʝ UNIX. ʅʝʪ ʩʪʘʥʜʘʨʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪʝʨʤʠʥ, ʠ ʜʦʧʫ-

ʩʪʠʤʳ ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦ ʪʦʤ, ʩʯʠʪʘʪʴ ʣʠ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʦ-

ʜʫʢʪ UNIX-ʧʦʜʦʙʥʳʤ ʠʣʠ ʥʝʪ. 

ɼʝʥʥʠʩ ʈʠʪʯʠ, ʦʜʠʥ ʠʟ ʩʦʟʜʘʪʝʣʝʡ UNIX, ʚʳʨʘʟʠʣ ʩʚʦʸ ʤʥʝʥʠʝ, 

ʯʪʦ UNIX-ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ Linux, ʷʚʣʷʶʪʩʷ ʜʝ-ʬʘʢʪʦ 

UNIX-ʩʠʩʪʝʤʘʤʠ. ʕʨʠʢ ʈʵʡʤʦʥʜ ʧʨʝʜʣʦʞʠʣ ʨʘʟʜʝʣʠʪʴ UNIX-

ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʥʘ 3 ʪʠʧʘ: 

¶ ɻʝʥʝʪʠʯʝʩʢʠʡ UNIX 

ʉʠʩʪʝʤʳ, ʠʩʪʦʨʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʜʦʚʦʡ ʙʘʟʦʡ AT&T. ɹʦʣʴ-

ʰʠʥʩʪʚʦ, ʥʦ ʥʝ ʚʩʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʜʠʩʪʨʠʙʫʪʠʚʳ UNIX-ʩʠʩʪʝʤ ʧʦʧʘ-

ʜʘʶʪ ʧʦʜ ʵʪʫ ʢʘʪʝʛʦʨʠʶ. ʊʘʢ ʞʝ, ʢʘʢ ʠ BSD-ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʷʚʣʷ-

ʶʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʫʥʠʚʝʨʩʠʪʝʪʘ ɹʝʨʢʣʠ ʚ ʧʦʟʜʥʠʭ 1970-ʭ ʠ 

ʨʘʥʥʠʭ 1980-ʭ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʜ AT&T, ʥʦ 

ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʦʪ ʨʘʟʨʘʙʦʪʢʠ AT&T. 

¶ UNIX ʧʦ ʪʦʚʘʨʥʦʤʫ ʟʥʘʢʫ, ʠʣʠ ʙʨʝʥʜʫ 
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ʕʪʠ ʩʠʩʪʝʤʳ, ʚ ʦʩʥʦʚʥʦʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʙʳʣʠ ʦʧʨʝ-

ʜʝʣʝʥʳ The Open Group ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ɽʜʠʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ 

UNIX, ʠ ʠʤ ʨʘʟʨʝʰʝʥʦ ʥʦʩʠʪʴ ʠʤʷ UNIX. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʩʠʩʪʝʤ 

ð ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʢʦʜʦʚʦʡ ʙʘʟʳ UNIX System V ʚ ʪʦʡ 

ʠʣʠ ʠʥʦʡ ʬʦʨʤʝ (ʥʘʧʨʠʤʝʨ, Amiga UNIX), ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ (ʥʘʧʨʠʤʝʨ, 

z/OS ʢʦʤʧʘʥʠʠ IBM) ʟʘʩʣʫʞʠʣʠ ʪʦʨʛʦʚʫʶ ʤʘʨʢʫ ʯʝʨʝʟ ʩʣʦʡ ʩʦʚʤʝ-

ʩʪʠʤʦʩʪʠ ʩ POSIX, ʥʝ ʷʚʣʷʷʩʴ ʧʦ ʩʫʪʠ UNIX. ʄʥʦʛʠʝ ʩʪʘʨʳʝ UNIX-

ʩʠʩʪʝʤʳ ʥʝ ʧʦʜʭʦʜʷʪ ʧʦʜ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ. 

¶ UNIX ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ 

ɺ ʮʝʣʦʤ, ʣʶʙʘʷ ʩʠʩʪʝʤʘ, ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʧʝʮʠʬʠʢʘʮʠʠ UNIX. ʂ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ Linux 

ʠ Minix, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʩʝʙʷ ʧʦʜʦʙʥʦ UNIX-ʩʠʩʪʝʤʝ, ʥʦ ʥʝ ʠʤʝʶʪ ʛʝ-

ʥʝʪʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʩ ʢʦʜʦʚʦʡ ʙʘʟʦʡ AT&T. ɹʦʣʴʰʠʥʩʪʚʦ ʩʚʦʙʦʜ-

ʥʳʭ/ʦʪʢʨʳʪʳʭ ʨʝʘʣʠʟʘʮʠʡ UNIX, ʷʚʣʷʷʩʴ ʛʝʥʝʪʠʯʝʩʢʠʤ UNIX ʠʣʠ 

ʥʝʪ, ʧʦʜʧʘʜʘʶʪ ʧʦʜ ʦʛʨʘʥʠʯʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʩʚʷʟʠ 

ʩ ʜʦʨʦʛʦʚʠʟʥʦʡ ʩʝʨʪʠʬʠʢʘʮʠʠ The Open Group, ʢʦʪʦʨʘʷ ʩʪʦʠʪ ʥʝ-

ʩʢʦʣʴʢʦ ʪʳʩʷʯ ʜʦʣʣʘʨʦʚ. 

  

ʇʦʥʷʪʠʝ ʬʦʥʦʚʦʡ ʩʣʫʞʙʳ 

 

ʌʦӢʥʦʚʘʷ ʟʘʜʘӢʯʘ (ʬʦʥʦʚʦʡ ʧʨʦʮʝʩʩ) ð ʪɻʦ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʨʘ-

ʙʦʪʘʝʪ ʚ ʬʦʥʝ, ʥʘ ʟʘʜʥʝʤ ʧʣʘʥʝ. ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ, ʯʪʦ ʦʙʦʣʦʯʢʘ ʦʧʝʨʘ-

ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʬʦʥʦʚʳʡ ʧʨʦʮʝʩʩ, ʥʝ ʞʜʸʪ ʟʘ-

ʚʝʨʰʝʥʠʷ ʠʣʠ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʙʳʯʥʳʤʠ 

ʧʨʦʛʨʘʤʤʘʤʠ. ʆʙʦʣʦʯʢʘ ʤʦʞʝʪ ʟʘʧʫʩʪʠʪʴ ʝʱʸ ʤʥʦʛʦ ʧʨʦʮʝʩʩʦʚ ʩʨʘʟʫ 

ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʦʜʥʦʛʦ ʬʦʥʦʚʦʛʦ ʪʘʢ, ʯʪʦ ʦʥʠ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʦʮʝʩʩʳ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʦʯʝʨʸʜʥʦ ʪʦ 

ʦʜʠʥ, ʪʦ ʜʨʫʛʦʡ, ʥʦ ʩʢʦʨʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʤʝʞʜʫ ʧʨʦʮʝʩʩʘʤʠ ʩʣʠʰ-

ʢʦʤ ʙʳʩʪʨʘ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʧʦʵʪʦʤʫ ʥʘʤ ʢʘʞʝʪʩʷ, ʯʪʦ 

ʦʥʠ ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʠʧʠʯʥʳʤʠ ʬʦʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʚʳʧʦʣʥʷʶʱʠʤʠʩʷ ʚ ʩʠʩʪʝʤʝ, ʷʚʣʷʶʪʩʷ ʦʙʨʘʙʦʪʯʠʢʠ ʩʦʙʳʪʠʡ ʠ ʩʠ-

ʩʪʝʤʥʳʝ ʩʣʫʞʙʳ. ɺ ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʤʦʞʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʣʶʙʦʝ ʞʝʣʘʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʩʩʦʚ. 
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ʂʘʢ ʧʨʘʚʠʣʦ (ʥʘʧʨʠʤʝʨ, ʚ UNIX), ʜʝʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʥʘ ʬʦʥʦ-

ʚʳʝ ʠ ʧʨʦʮʝʩʩʳ ʧʝʨʝʜʥʝʛʦ ʧʣʘʥʘ ʦʪʨʘʞʘʝʪ ʪʦʣʴʢʦ ʦʪʥʦʰʝʥʠʝ ʧʨʦʮʝʩ-

ʩʘ ʢ ʦʙʦʣʦʯʢʝ ʆʉ ʠ ʢ ʜʨʘʡʚʝʨʫ ʪʝʨʤʠʥʘʣʘ, ʘ ʥʝ ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʠʩ-

ʧʦʣʥʝʥʠʷ ʚʥʫʪʨʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʠ ʜʠʩʧʝʪʯʝʨʘ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʬʦʥʦʚʳʡ ʧʨʦʮʝʩʩ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʠʤʝʝʪ ʧʨʘʚʘ 

ʧʨʠʥʠʤʘʪʴ ʚʚʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʠ ʧʦʧʳʪʢʝ ʩʜʝʣʘʪʴ ʵʪʦ ʦʥ ʦʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʠ ʦʙʦʣʦʯʢʘ ʆʉ ʚʳʚʦʜʠʪ ʦʙ ʵʪʦʤ ʩʦʦʙʱʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ʆʙʦʣʦʯʢʘ ʆʉ UNIX ʧʦʜʨʘʟʜʝʣʷʝʪ ʟʘʧʫʱʝʥʥʳʝ ʝʡ ʛʨʫʧʧʳ ʧʨʦ-

ʮʝʩʩʦʚ ʥʘ çʧʝʨʝʜʥʝʛʦ ʧʣʘʥʘè, çʬʦʥʦʚʳʝè ʠ çʧʨʠʦʩʪʘʥʦʚʣʝʥʥʳʝè, ʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʝʨʝʚʦʜ ʛʨʫʧʧ ʧʨʦʮʝʩʩʦʚ ʠʟ ʦʜʥʦʛʦ ʠʟ ʚʳʰʝ ʥʘʟʚʘʥʥʳʭ 

ʢʣʘʩʩʦʚ ʚ ʜʨʫʛʦʡ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ & (ʘʤʧʝʨʩʝʥʜ) ʚ ʢʦʥʮʝ ʢʦ-

ʤʘʥʜʥʦʡ ʩʪʨʦʢʠ, ʢʣʘʚʠʘʪʫʨʥʘʷ ʢʦʤʙʠʥʘʮʠʷ Ctrl-Z (ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ 

ʪʝʢʫʱʫʶ ʛʨʫʧʧʫ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʜʥʝʛʦ ʧʣʘʥʘ), ʠ ʢʦʤʘʥʜʳ jobs, fg ʠ bg. 

ʆʪʣʠʯʠʝ ʬʦʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪ çʜʝʤʦʥʦʚè (ʩʣʫʞʙ) ʆʉ UNIX ʚ 

ʪʦʤ, ʯʪʦ çʜʝʤʦʥè ʧʦʣʥʦʩʪʴʶ ʫʪʨʘʯʠʚʘʝʪ ʘʩʩʦʮʠʘʮʠʶ ʩ ʧʦʣʴʟʦʚʘʪʝʣʴ-

ʩʢʠʤ ʪʝʨʤʠʥʘʣʦʤ ʠ ʦʙʦʣʦʯʢʦʡ ʆʉ, ʟʘʯʘʩʪʫʶ ʧʨʦʜʦʣʞʘʷ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʠ ʧʦʩʣʝ ʚʳʭʦʜʘ ʧʦʨʦʜʠʚʰʝʛʦ ʝʛʦ ʧʨʦʮʝʩʩʘ ʦʙʦʣʦʯʢʠ. ʌʦʥʦʚʳʡ ʞʝ 

ʧʨʦʮʝʩʩ ʧʦ-ʧʨʝʞʥʝʤʫ ʩʦʭʨʘʥʷʝʪ ʣʦʛʠʯʝʩʢʫʶ ʘʩʩʦʮʠʘʮʠʶ ʩ ʪʝʨʤʠʥʘ-

ʣʦʤ ʠ ʦʙʦʣʦʯʢʦʡ. 

ɼʝʤʦʥ inetd ʫʧʨʘʚʣʷʝʪ ʜʨʫʛʠʤʠ ʜʝʤʦʥʘʤʠ. ʆʥ ʟʘʧʫʩʢʘʝʪ ʜʝʤʦ-

ʥ -rʢʣʠʝʥʪʳ, ʢʦʛʜʘ ʜʣʷ ʥʠʭ ʝʩʪʴ ʨʘʙʦʪʘ, ʘ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ 

ʧʦʟʚʦʣʷʝʪ ʠʤ ʪʠʭʦ ʟʘʚʝʨʰʠʪʴʩʷ. 

ɼʝʤʦʥ inetd ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʩ ʪʝʤʠ ʜʝʤʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʳ-

ʚʘʶʪ ʫʩʣʫʛʠ ʧʦ ʩʝʪʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ, ʥʝ ʧʳʪʘʝʪʩʷ ʣʠ ʢʪʦ-

ʥʠʙʫʜʴ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʜʥʦʤʫ ʠʟ ʝʛʦ ʢʣʠʝʥʪʦʚ, ʜʝʤʦʥ inetd ʢʦʥ-

ʪʨʦʣʠʨʫʝʪ ʪʝ ʨʝʜʢʦ ʘʢʪʠʚʠʟʠʨʫʝʤʳʝ ʩʝʪʝʚʳʝ ʧʦʨʪʳ, ʢʦʪʦʨʳʝ ʦʙʩʣʫ-

ʞʠʚʘʶʪʩʷ ʦʙʳʯʥʦ ʙʝʟʜʝʣʴʥʠʯʘʶʱʠʤʠ ʜʝʤʦʥʘʤʠ. ʂʦʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘ-

ʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ, ʜʝʤʦʥ inetd ʟʘʧʫʩʢʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʜʝʤʦʥ ʠ ʩʦ-

ʝʜʠʥʷʝʪ ʢʘʥʘʣʳ ʝʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʩ ʩʝʪʝʚʳʤ ʧʦʨʪʦʤ. 

ʕʪʦ ʧʨʘʚʠʣʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʝʤʦʥʦʚ, ʩʦʚʤʝʩʪʠ-

ʤʳʭ ʩ inetd. 

ʈʘʙʦʪʘ ʥʝʢʦʪʦʨʳʭ ʜʝʤʦʥʦʚ (ʥʘʧʨʠʤʝʨ, ʪʝʭ, ʯʪʦ ʩʚʷʟʘʥʳ ʩ NIS ʠ 

NFS) ʦʩʥʦʚʘʥʘ ʥʘ ʧʨʦʪʦʢʦʣʝ RPC, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʨʝʘʣʠʟʦ-

ʚʘʥ ʢʦʤʧʘʥʠʝʡ Sun ʚ ʢʘʯʝʩʪʚʝ ʤʝʭʘʥʠʟʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʩʝʪʝʚʦʡ ʩʨʝʜʝ. ʅʘʟʥʘʯʝʥʠʷʤʠ ʧʦʨʪʦʚ 

ʜʣʷ RPC-ʜʝʤʦʥʦʚ ʫʧʨʘʚʣʷʝʪ ʜʝʤʦʥ portmap (ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʪʩʷ 

rpcbind). 

ʄʥʦʛʠʝ ʜʝʤʦʥʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʙʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦ-

ʩʦʙʦʤ (ʪ.ʝ. ʦʥʠ ʟʘʧʫʩʢʘʶʪʩʷ ʦʜʥʦʢʨʘʪʥʦ ʠ ʨʘʙʦʪʘʶʪ ʜʦ ʚʳʢʣʶʯʝʥʠʷ 

ʩʠʩʪʝʤʳ), ʣʠʙʦ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʜʝʤʦʥʘ inetd. 

 ʆʜʥʦʡ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʟʘʜʘʯ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʟʘʧʫʩʢ ʢʘʢʠʭ-ʪʦ ʟʘʜʘʯ ʚ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ ʩ ʟʘʜʘʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦ-

ʩʪʴʶ. ɺ UNIX ʵʪʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʧʣʘʥʠʨʦʚʱʠʢ ʟʘʜʘʥʠʡ cron. 

 ɿʘ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʯ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʩʣʝʜʠʪ ʜʝʤʦʥ, ʢʦʪʦʨʳʡ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʪʩʷ crond. ʉʘʤʦ ʨʘʩʧʠʩʘʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʬʘʡʣʘʭ ð ʝʩʪʴ ʨʘʩʧʠʩʘʥʠʝ ʦʙʱʝʩʠʩʪʝʤʥʳʭ 

ʟʘʜʘʯ (/etc/crontab), ʘ ʪʘʢʞʝ ʧʝʨʩʦʥʘʣʴʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʟʘʜʘʯ (ʬʘʡʣ 

crontab) ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺʩʝʤ ʣʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʦʟʚʦʣʷʝʪ-

ʩʷ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʜʘʯ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ð ʦʧʨʝʜʝʣʷʝʪ ʘʜ-

ʤʠʥʠʩʪʨʘʪʦʨ ʩʠʩʪʝʤʳ; ʟʘʯʘʩʪʫʶ ʜʣʷ ʵʪʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʢʣʶʯʘʶʪ ʚ 

ʩʧʝʮʠʘʣʴʥʫʶ ʛʨʫʧʧʫ (ʥʘʧʨʠʤʝʨ, cron). 

ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʪʦʢʠ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʚ UNIX/Linux ʥʘʨʷʜʫ ʩ 

ʬʘʡʣʘʤʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʦʮʝʩʩʦʚ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ, ʘ ʧʝʨʝʥʘʧʨʘʚʣʝ-

ʥʠʷ >, >> ʠ |, ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʘʥʜʥʦʛʦ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ. 

ʇʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʪʝʨʤʠ-

ʥʘʭ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ ʚ ʬʘʡʣ. ʊʦ ʝʩʪʴ ʚʳʚʦʜ ʥʘ ʵʢʨʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʢʘʢ ʟʘʧʠʩʴ ʚ ʬʘʡʣ, ʘ ʚʚʦʜ ð ʢʘʢ ʯʪʝʥʠʝ ʬʘʡʣʘ. ʌʘʡʣ, ʠʟ ʢʦʪʦʨʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʪʝʥʠʝ, ʥʘʟʳʚʘʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʧʦʪʦʢʦʤ ʚʚʦʜʘ, ʘ ʚ 

ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ð ʩʪʘʥʜʘʨʪʥʳʤ ʧʦʪʦʢʦʤ ʚʳʚʦʜʘ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʪʦʢʠ ð ʚʦʦʙʨʘʞʘʝʤʳʝ ʬʘʡʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʘʢ ʯʪʝʥʠʝ ʠ ʟʘʧʠʩʴ ʚ 

ʬʘʡʣ. ʂʨʦʤʝ ʧʦʪʦʢʦʚ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʠ ʩʪʘʥʜʘʨʪʥʳʡ 

ʧʦʪʦʢ ʦʰʠʙʦʢ, ʥʘ ʢʦʪʦʨʳʡ ʚʳʚʦʜʷʪʩʷ ʚʩʝ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʘʭ ʠ ʪʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʥʝ 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʚʝʜʝʥʳ ʚ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʚʳʚʦʜʘ. 
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ɺʳʚʦʜ ʜʘʥʥʳʭ ʥʘ ʵʢʨʘʥ ʠ ʯʪʝʥʠʝ ʠʭ ʩ ʢʣʘʚʠʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʪʦʤʫ, ʯʪʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʪʘʥʜʘʨʪʥʳʝ ʧʦʪʦʢʠ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʪʝʨ-

ʤʠʥʘʣʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʕʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ð ʧʦʪʦʢʠ 

ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʢ ʯʝʤʫ ʫʛʦʜʥʦ ð ʢ ʬʘʡʣʘʤ, ʧʨʦʛʨʘʤʤʘʤ ʠ ʜʘʞʝ 

ʫʩʪʨʦʡʩʪʚʘʤ. ɺ ʢʦʤʘʥʜʥʦʤ ʠʥʪʝʨʧʨʝʪʘʪʦʨʝ bash ʪʘʢʘʷ ʦʧʝʨʘʮʠʷ ʥʘʟʳ-

ʚʘʝʪʩʷ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝʤ. 

ʉʪʘʥʜʘʨʪʥʳʝ ʧʦʪʦʢʠ ʤʦʞʥʦ ʧʝʨʝʥʘʧʨʘʚʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʬʘʡʣʳ, 

ʥʦ ʠ ʥʘ ʚʭʦʜ ʜʨʫʛʠʭ ʧʨʦʛʨʘʤʤ. ɽʩʣʠ ʧʦʪʦʢ ʚʳʚʦʜʘ ʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʩʦʝʜʠʥʠʪʴ ʩ ʧʦʪʦʢʦʤ ʚʚʦʜʘ ʜʨʫʛʦʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʣʫʯʠʪʩʷ ʢʦʥʩʪʨʫʢ-

ʮʠʷ, ʥʘʟʳʚʘʝʤʘʷ ʢʘʥʘʣʦʤ, ʢʦʥʚʝʡʝʨʦʤ ʠʣʠ ʧʘʡʧʦʤ (ʦʪ ʘʥʛʣ. pipe, ʪʨʫ-

ʙʘ). 

ɺ bash ʢʘʥʘʣ ʚʳʛʣʷʜʠʪ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʢʦʤʘʥʜ, ʦʪʜʝ-

ʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʠʤʚʦʣʦʤ |: 

ʢʦʤʘʥʜʘ1 | ʢʦʤʘʥʜʘ2 | ʢʦʤʘʥʜʘ3 ... 

ʉʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʚʳʚʦʜʘ ʢʦʤʘʥʜʳ1 ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʩʪʘʥ-

ʜʘʨʪʥʦʤʫ ʧʦʪʦʢʫ ʚʚʦʜʘ ʢʦʤʘʥʜʳ2, ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʚʳʚʦʜʘ ʢʦʤʘʥ-

ʜʳ2 ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʢʣʶʯʘʝʪʩʷ ʢ ʧʦʪʦʢʫ ʚʚʦʜʘ ʢʦʤʘʥʜʳ3 ʠ ʪ.ʜ. 

ɺ UNIX/Linux ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʢʣʘʩʩ ʢʦʤʘʥʜ, ʧʨʝʜʥʘʟʥʘʯʝʥ-

ʥʳʭ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ ʚ ʢʘʥʘʣʘʭ. ʊʘʢʠʝ ʧʨʦʛʨʘʤʤʳ 

ʠʟʚʝʩʪʥʳ ʢʘʢ ʬʠʣʴʪʨʳ. ʇʨʦʛʨʘʤʤʘ-ʬʠʣʴʪʨ ʯʠʪʘʝʪ ʜʘʥʥʳʝ, ʧʦʩʪʫʧʘʶ-

ʱʠʝ ʩʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʪʦʢʘ ʚʚʦʜʘ (ʥʘ ʚʭʦʜ), ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪ ʠʭ ʪʨʝ-

ʙʫʝʤʳʤ ʦʙʨʘʟʦʤ ʠ ʚʳʚʦʜʠʪ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʚʳʚʦʜʘ (ʥʘ ʚʳʭʦʜ). 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʭ ʬʠʣʴʪʨʦʚ, ʧʨʠʟʚʘʥʥʳʭ ʨʝ-

ʰʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʠ ʷʚʣʷʶʱʠʭʩʷ ʥʝʟʘʤʝʥʠʤʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʚ ʨʫʢʘʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʆʉ.  

ʂʘʥʘʣʳ ʚ ʆʉ Linux ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷ-

ʝʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘ ʬʠʣʴʪʨʳ ð ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʦ-

ʛʨʘʤʤ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʚʩʝʜʥʝʚʥʳʭ ʟʘʜʘʯ ʚ Linux ʣʝʛʢʦ ʨʝʰʘʶʪʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ ʬʠʣʴʪʨʦʚ. 

ʇʨʦʛʨʘʤʤʳ, ʦʙʨʘʟʫʶʱʠʝ ʢʘʥʘʣ, ʚʳʧʦʣʥʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʢʘʢ 

ʥʝʟʘʚʠʩʠʤʳʝ ʧʨʦʮʝʩʩʳ. 

ɺ UNIX/Linux ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʢʣʘʩʩ ʢʦʤʘʥʜ, ʢʦʪʦʨʳʝ ʧʨʠʥʠ-

ʤʘʶʪ ʜʘʥʥʳʝ ʩʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʪʦʢʘ ʚʚʦʜʘ, ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʦʙʨʘ-
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ʙʘʪʳʚʘʶʪ ʠʭ, ʠ ʚʳʜʘʶʪ ʨʝʟʫʣʴʪʘʪ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʚʳʚʦʜʘ. ʊʘ-

ʢʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʘʤʠ-ʬʠʣʴʪʨʘʤʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʩʝ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʨʘʙʦʪʘʶʪ ʢʘʢ ʬʠʣʴʪʨʳ, ʝʩʣʠ ʫ 

ʥʠʭ ʥʝʪ ʘʨʛʫʤʝʥʪʦʚ (ʦʧʮʠʠ ʤʦʛʫʪ ʙʳʪʴ), ʥʦ ʢʘʢ ʪʦʣʴʢʦ ʠʤ ʚ ʢʘʯʝʩʪʚʝ 

ʘʨʛʫʤʝʥʪʘ ʧʝʨʝʜʘʸʪʩʷ ʬʘʡʣ, ʦʥʠ ʩʯʠʪʳʚʘʶʪ ʜʘʥʥʳʝ ʠʟ ʵʪʦʛʦ ʬʘʡʣʘ, ʘ 

ʥʝ ʩʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʦʪʦʢʘ ʚʚʦʜʘ (ʩʫʱʝʩʪʚʫʶʪ ʠ ʠʩʢʣʶʯʝʥʠʷ, ʥʘʧʨʠ-

ʤʝʨ, ʧʨʦʛʨʘʤʤʘ tr, ʢʦʪʦʨʘʷ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʱʠʝ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʡ ʧʦʪʦʢ ʚʚʦʜʘ). 

 

5.4. ʊʝʭʥʦʣʦʛʠʷ RPC 

  

ʋʜʘʣʸʥʥʳʡ ʚʳʟʦʚ ʧʨʦʮʝʜʫʨ (ʠʣʠ ɺʳʟʦʚ ʫʜʘʣʸʥʥʳʭ ʧʨʦʮʝʜʫʨ) 

(ʦʪ ʘʥʛʣ. Remote Procedure Call (RPC)) ð ʢʣʘʩʩ ʪʝʭʥʦʣʦʛʠʡ, ʧʦʟʚʦʣʷ-

ʶʱʠʭ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʠ ʠʣʠ ʧʨʦʮʝʜʫʨʳ 

ʚ ʜʨʫʛʦʤ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʫʜʘʣʸʥʥʳʭ ʢʦʤʧʴʶ-

ʪʝʨʘʭ). ʆʙʳʯʥʦ, ʨʝʘʣʠʟʘʮʠʷ RPC ʪʝʭʥʦʣʦʛʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ 

ʢʦʤʧʦʥʝʥʪʘ: ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʦʙʤʝʥʘ ʚ ʨʝʞʠʤʝ ʢʣʠʝʥʪ-ʩʝʨʚʝʨ ʠ 

ʷʟʳʢ ʩʝʨʠʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ (ʠʣʠ ʩʪʨʫʢʪʫʨ, ʜʣʷ ʥʝʦʙʲʝʢʪʥʳʭ RPC). 

ʈʘʟʣʠʯʥʳʝ ʨʝʘʣʠʟʘʮʠʠ RPC ʠʤʝʶʪ ʦʯʝʥʴ ʦʪʣʠʯʘʶʱʫʶʩʷ ʜʨʫʛ ʦʪ ʜʨʫ-

ʛʘ ʘʨʭʠʪʝʢʪʫʨʫ ʠ ʨʘʟʥʷʪʩʷ ʚ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʷʭ: ʦʜʥʠ ʨʝʘʣʠʟʫʶʪ ʘʨ-

ʭʠʪʝʢʪʫʨʫ SOA, ʜʨʫʛʠʝ CORBA ʠʣʠ DCOM. ʅʘ ʪʨʘʥʩʧʦʨʪʥʦʤ ʫʨʦʚʥʝ 

RPC ʠʩʧʦʣʴʟʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʪʦʢʦʣʳ TCP ʠ UDP, ʦʜʥʘʢʦ, ʥʝʢʦʪʦ-

ʨʳʝ ʧʦʩʪʨʦʝʥʳ ʥʘ ʦʩʥʦʚʝ HTTP (ʯʪʦ ʥʘʨʫʰʘʝʪ ʘʨʭʠʪʝʢʪʫʨʫ ISO/OSI, 

ʪʘʢ ʢʘʢ HTTP ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ). 

  

ʈʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ. ʀʜʝʷ ʚʳʟʦʚʘ ʫʜʘʣʝʥʥʳʭ ʧʨʦʮʝʜʫʨ. 

 

ʀʜʝʷ ʚʳʟʦʚʘ ʫʜʘʣʸʥʥʳʭ ʧʨʦʮʝʜʫʨ (Remote Procedure Call ð 

RPC) ʩʦʩʪʦʠʪ ʚ ʨʘʩʰʠʨʝʥʠʠ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ ʠ ʧʦʥʷʪʥʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʳ, ʚʳʧʦʣʥʷʶ-

ʱʝʡʩʷ ʥʘ ʦʜʥʦʡ ʤʘʰʠʥʝ, ʥʘ ʧʝʨʝʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʥʥʳʭ ʯʝʨʝʟ ʩʝʪʴ. 

ʉʨʝʜʩʪʚʘ ʫʜʘʣʸʥʥʦʛʦ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʩʦʟʜʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ 

ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʅʘʠʙʦʣʴʰʘʷ ʵʬʬʝʢʪʠʚ-
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ʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ RPC ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʪʝʭ ʧʨʠʣʦʞʝʥʠʷʭ, ʚ ʢʦʪʦʨʳʭ 

ʩʫʱʝʩʪʚʫʝʪ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʜʘʣʸʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩ 

ʥʝʙʦʣʴʰʠʤ ʚʨʝʤʝʥʝʤ ʦʪʚʝʪʦʚ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝ-

ʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. ʊʘʢʠʝ ʧʨʠʣʦʞʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ RPC-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ. 

 ʍʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ ʚʳʟʦʚʘ ʫʜʘʣʸʥʥʳʭ ʧʨʦʮʝʜʫʨ ʷʚʣʷʶʪʩʷ: 

¶ ɸʩʠʤʤʝʪʨʠʯʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʦʜʥʘ ʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩʪʦʨʦʥ ʷʚʣʷʝʪʩʷ ʠʥʠʮʠʘʪʦʨʦʤ; 

¶ ʉʠʥʭʨʦʥʥʦʩʪʴ, ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʝʥʠʝ ʚʳʟʳʚʘʶʱʝʡ ʧʨʦʮʝʜʫ-

ʨʳ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʚʳʜʘʯʠ ʟʘʧʨʦʩʘ ʠ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʦʟʚʨʘʪʘ ʠʟ ʚʳʟʳʚʘʝʤʦʡ ʧʨʦʮʝʜʫʨʳ. 

ʈʝʘʣʠʟʘʮʠʷ ʫʜʘʣʸʥʥʳʭ ʚʳʟʦʚʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʣʦʞʥʝʝ ʨʝʘʣʠʟʘ-

ʮʠʠ ʚʳʟʦʚʦʚ ʣʦʢʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ. ʄʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʙʣʝʤʳ ʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

RPC: 

ʊʘʢ ʢʘʢ ʚʳʟʳʚʘʶʱʘʷ ʠ ʚʳʟʳʚʘʝʤʘʷ ʧʨʦʮʝʜʫʨʳ ʚʳʧʦʣʥʷʶʪʩʷ ʥʘ 

ʨʘʟʥʳʭ ʤʘʰʠʥʘʭ, ʪʦ ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʘʜʨʝʩʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ ʵʪʦ 

ʩʦʟʜʘʝʪ ʧʨʦʙʣʝʤʳ ʧʨʠ ʧʝʨʝʜʘʯʝ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʩʦʙʝʥʥʦ 

ʝʩʣʠ ʤʘʰʠʥʳ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʠʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ (ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʧʨʷʤʦʡ ʠʣʠ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʙʘʡʪʦʚ). ʊʘʢ ʢʘʢ RPC ʥʝ ʤʦʞʝʪ ʨʘʩʩʯʠ-

ʪʳʚʘʪʴ ʥʘ ʨʘʟʜʝʣʷʝʤʫʶ ʧʘʤʷʪʴ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ RPC 

ʥʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʫʢʘʟʘʪʝʣʝʡ ʥʘ ʷʯʝʡʢʠ ʥʝʩʪʝʢʦʚʦʡ ʧʘʤʷʪʠ ʠ ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʦʣʞʥʳ ʢʦʧʠʨʦʚʘʪʴʩʷ ʩ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘ 

ʜʨʫʛʦʡ. ɼʣʷ ʢʦʧʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʜʫʨʳ ʠ ʨʝʟʫʣʴʪʘʪʘ ʚʳʧʦʣ-

ʥʝʥʠʷ ʯʝʨʝʟ ʩʝʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʠʭ ʩʝʨʠʘʣʠʟʘʮʠʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʦʢʘʣʴʥʦʛʦ ʚʳʟʦʚʘ ʫʜʘʣʸʥʥʳʡ ʚʳʟʦʚ ʧʨʦʮʝʜʫʨ 

ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʨʦʚʝʥʴ ʩʝʪʝʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

(ʥʘʧʨʠʤʝʨ TCP), ʦʜʥʘʢʦ ʵʪʦ ʦʩʪʘʝʪʩʷ ʩʢʨʳʪʳʤ ʦʪ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

ɺʳʧʦʣʥʝʥʠʝ ʚʳʟʳʚʘʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʠ ʚʳʟʳʚʘʝʤʦʡ ʣʦʢʘʣʴʥʦʡ 

ʧʨʦʮʝʜʫʨʳ ʚ ʦʜʥʦʡ ʤʘʰʠʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʦ ʚ ʨʝʘʣʠʟʘʮʠʠ RPC ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʘ ʧʨʦʮʝʩʩʘ ð ʧʦ ʦʜ-

ʥʦʤʫ ʚ ʢʘʞʜʦʡ ʤʘʰʠʥʝ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʜʠʥ ʠʟ ʥʠʭ ʘʚʘʨʠʡʥʦ ʟʘʚʝʨ-

ʰʠʪʩʷ, ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʩʣʝʜʫʶʱʠʝ ʩʠʪʫʘʮʠʠ: ʧʨʠ ʘʚʘʨʠʠ ʚʳʟʳʚʘ-
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ʶʱʝʡ ʧʨʦʮʝʜʫʨʳ ʫʜʘʣʸʥʥʦ ʚʳʟʚʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʩʪʘʥʫʪ çʦʩʠʨʦʪʝʚ-

ʰʠʤʠè, ʘ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʟʘʚʝʨʰʝʥʠʠ ʫʜʘʣʸʥʥʳʭ ʧʨʦʮʝʜʫʨ ʩʪʘʥʫʪ 

çʦʙʝʟʜʦʣʝʥʥʳʤʠ ʨʦʜʠʪʝʣʷʤʠè ʚʳʟʳʚʘʶʱʠʝ ʧʨʦʮʝʜʫʨʳ, ʢʦʪʦʨʳʝ ʙʫ-

ʜʫʪ ʙʝʟʨʝʟʫʣʴʪʘʪʥʦ ʦʞʠʜʘʪʴ ʦʪʚʝʪʘ ʦʪ ʫʜʘʣʸʥʥʳʭ ʧʨʦʮʝʜʫʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʨʝʜ: ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʩʪʨʫʢ-

ʪʫʨʳ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʦʜʥʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʪʦʯʥʦ ʪʘʢ ʞʝ ʚʦ ʚʩʝʭ ʜʨʫʛʠʭ 

ʷʟʳʢʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʤʝʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, ʜʦ ʩʠʭ ʧʦʨ 

ʥʝ ʨʝʰʸʥʥʘʷ ʥʠ ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ ʦʜʥʦʛʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʩʪʘʥʜʘʨ-

ʪʘ, ʥʠ ʩ ʧʦʤʦʱʴʶ ʨʝʘʣʠʟʘʮʠʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ 

ʥʘ ʚʩʝʭ ʘʨʭʠʪʝʢʪʫʨʘʭ ʠ ʚʦ ʚʩʝʭ ʷʟʳʢʘʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ RPC: 

¶ Sun RPC (ʙʠʥʘʨʥʳʡ ʧʨʦʪʦʢʦʣ ʥʘ ʙʘʟʝ TCP ʠ UDP ʠ XDR) 

RFC-1831 ʚʪʦʨʦʝ ʥʘʟʚʘʥʠʝ ONC RPC RFC-1833 

¶ .NET Remoting (ʙʠʥʘʨʥʳʡ ʧʨʦʪʦʢʦʣ ʥʘ ʙʘʟʝ TCP, UDP, 

HTTP) 

¶ SOAP ð Simple Object Access Protocol (ʪʝʢʩʪʦʚʳʡ ʧʨʦʪʦ-

ʢʦʣ ʥʘ ʙʘʟʝ HTTP) ʩʤ. ʩʧʝʮʠʬʠʢʘʮʠʶ: RFC-4227 

¶ XML RPC (ʪʝʢʩʪʦʚʳʡ ʧʨʦʪʦʢʦʣ ʥʘ ʙʘʟʝ HTTP) ʩʤ. ʩʧʝʮʠ-

ʬʠʢʘʮʠʶ: RFC-3529 

¶ Java RMI ð Java Remote Method Invocation ð ʩʤ. ʩʧʝʮʠ-

ʬʠʢʘʮʠʶ: http://java.sun.com/j2se/1.5.0/docs/guide/rmi/index.html 

¶ JSON-RPCð JavaScript Object Notation Remote Procedure 

Calls (ʪʝʢʩʪʦʚʳʡ ʧʨʦʪʦʢʦʣ ʥʘ ʙʘʟʝ HTTP) ʩʤ. ʩʧʝʮʠʬʠʢʘʮʠʶ: RFC-

4627 

¶ DCE/RPC ð Distributed Computing Environment / Remote 

Procedure Calls (ʙʠʥʘʨʥʳʡ ʧʨʦʪʦʢʦʣ ʥʘ ʙʘʟʝ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʪʦʢʦʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ TCP/IP ʠ Named Pipes ʠʟ ʧʨʦʪʦʢʦʣʘ 

SMB/CIFS) 

¶ DCOM ð Distributed Component Object Model ʠʟʚʝʩʪʥʳʡ 

ʢʘʢ MSRPC Microsoft Remote Procedure Call ʠʣʠ çNetwork OLEè (ʦʙʲ-

ʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ DCE RPC, ʧʦʟʚʦʣʷʶʱʝʝ ʧʝʨʝʜʘ-



 

281 

ʚʘʪʴ ʩʩʳʣʢʠ ʥʘ ʦʙʲʝʢʪʳ ʠ ʚʳʟʳʚʘʪʴ ʤʝʪʦʜʳ ʦʙʲʝʢʪʦʚ ʯʝʨʝʟ ʪʘʢʦʚʳʝ 

ʩʩʳʣʢʠ) 

¶ Routix.RPC 

¶ ZeroC ICE. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʫʜʘʣʝʥʥʦʛʦ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨʳ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʨʠʩʫʥʢʦʤ 5.1. 

 
ʈʠʩ. 5.1. ʇʦʨʷʜʦʢ ʫʜʘʣʝʥʥʦʛʦ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨʳ. 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʣʠʝʥʪʩʢʠʡ ʩʪʘʙ ʙʳʣ ʚʳʟʚʘʥ ʧʨʦʛʨʘʤʤʦʡ-

ʢʣʠʝʥʪʦʤ, ʝʛʦ ʧʝʨʚʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ ʦʪʧʨʘʚʣʷʝ-

ʤʳʤ ʩʦʦʙʱʝʥʠʝʤ.  ɺ ʥʝʢʦʪʦʨʳʭ ʩʠʩʪʝʤʘʭ ʢʣʠʝʥʪʩʢʠʡ ʩʪʘʙ ʠʤʝʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʙʫʬʝʨ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʟʘʧʦʣʥʷʝʤʳʡ ʢʘʞʜʳʡ ʨʘʟ 

ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʟʘʧʨʦʩʘ.  ɺ ʜʨʫʛʠʭ 

ʩʠʩʪʝʤʘʭ ʙʫʬʝʨ ʩʦʦʙʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʫʣ ʙʫʬʝʨʦʚ ʜʣʷ ʦʪ-

ʜʝʣʴʥʳʭ ʧʦʣʝʡ ʩʦʦʙʱʝʥʠʷ, ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʙʫʬʝʨʦʚ ʫʞʝ 

ʟʘʧʦʣʥʝʥʳ.  ʕʪʦʪ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʧʘ-

ʢʝʪ ʠʤʝʝʪ ʬʦʨʤʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʣʝʡ, ʥʦ ʟʥʘʯʝʥʠʷ 

ʤʥʦʛʠʭ ʠʟ ʵʪʠʭ ʧʦʣʝʡ ʥʝ ʤʝʥʷʶʪʩʷ ʦʪ ʚʳʟʦʚʘ ʢ ʚʳʟʦʚʫ.  

ɿʘʪʝʤ ʧʘʨʘʤʝʪʨʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʡ ʬʦʨʤʘʪ ʠ ʚʩʪʘʚʣʝʥʳ ʚ ʙʫʬʝʨ ʩʦʦʙʱʝʥʠʷ.  ʂ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʩʦ-
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ʦʙʱʝʥʠʝ ʛʦʪʦʚʦ ʢ ʧʝʨʝʜʘʯʝ, ʧʦʵʪʦʤʫ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʝʨʳʚʘʥʠʝ ʧʦ ʚʳ-

ʟʦʚʫ ʷʜʨʘ.  

ʂʦʛʜʘ ʷʜʨʦ ʧʦʣʫʯʘʝʪ ʫʧʨʘʚʣʝʥʠʝ, ʦʥʦ ʧʝʨʝʢʣʶʯʘʝʪ ʢʦʥʪʝʢʩʪʳ, 

ʩʦʭʨʘʥʷʝʪ ʨʝʛʠʩʪʨʳ ʧʨʦʮʝʩʩʦʨʘ ʠ ʢʘʨʪʫ ʧʘʤʷʪʠ (ʜʝʩʢʨʠʧʪʦʨʳ ʩʪʨʘ-

ʥʠʮ), ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʦʚʫʶ ʢʘʨʪʫ ʧʘʤʷʪʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴʩʷ ʜʣʷ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ ʷʜʨʘ.  

ʇʦʩʢʦʣʴʢʫ ʢʦʥʪʝʢʩʪʳ ʷʜʨʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʘʟʣʠʯʘʶʪʩʷ, ʷʜʨʦ 

ʜʦʣʞʥʦ ʩʢʦʧʠʨʦʚʘʪʴ ʩʦʦʙʱʝʥʠʝ ʚ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʘʜʨʝʩʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ, ʟʘʧʦʤʥʠʪʴ ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʜʘʪʴ ʝʛʦ ʩʝʪʝ-

ʚʦʤʫ ʠʥʪʝʨʬʝʡʩʫ.  ʅʘ ʵʪʦʤ ʟʘʚʝʨʰʘʝʪʩʷ ʨʘʙʦʪʘ ʥʘ ʢʣʠʝʥʪʩʢʦʡ ʩʪʦ-

ʨʦʥʝ. ɺʢʣʶʯʘʝʪʩʷ ʪʘʡʤʝʨ ʧʝʨʝʜʘʯʠ, ʠ ʷʜʨʦ ʤʦʞʝʪ ʣʠʙʦ ʚʳʧʦʣʥʷʪʴ 

ʮʠʢʣʠʯʝʩʢʠʡ ʦʧʨʦʩ ʥʘʣʠʯʠʷ ʦʪʚʝʪʘ, ʣʠʙʦ ʧʝʨʝʜʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʣʘʥʠ-

ʨʦʚʱʠʢʫ, ʢʦʪʦʨʳʡ ʚʳʙʝʨʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʧʨʦʮʝʩʩ ʥʘ ʚʳʧʦʣʥʝ-

ʥʠʝ.  ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʫʩʢʦʨʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʟʘʧʨʦʩʘ, ʥʦ ʦʪʩʫʪʩʪʚʫʝʪ 

ʤʫʣʴʪʠʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ.  

ʅʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʧʦʩʪʫʧʘʶʱʠʝ ʙʠʪʳ ʧʦʤʝʱʘʶʪʩʷ ʧʨʠʥʠʤʘ-

ʶʱʝʡ ʘʧʧʘʨʘʪʫʨʦʡ ʣʠʙʦ ʚʦ ʚʩʪʨʦʝʥʥʳʡ ʙʫʬʝʨ, ʣʠʙʦ ʚ ʦʧʝʨʘʪʠʚʥʫʶ 

ʧʘʤʷʪʴ.  ʂʦʛʜʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ, ʛʝʥʝʨʠʨʫʝʪʩʷ ʧʨʝʨʳ-

ʚʘʥʠʝ.  ʆʙʨʘʙʦʪʯʠʢ ʧʨʝʨʳʚʘʥʠʷ ʧʨʦʚʝʨʷʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʧʘ-

ʢʝʪʘ ʠ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʦʤʫ ʩ ʪʘʙʫ ʩʣʝʜʫʝʪ ʠʭ ʧʝʨʝʜʘʪʴ.  ɽʩʣʠ ʥʠ ʦʜʠʥ 

ʠʟ ʩʪʘʙʦʚ ʥʝ ʦʞʠʜʘʝʪ ʵʪʦʪ ʧʘʢʝʪ, ʦʙʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʣʠʙʦ ʧʦʤʝʩʪʠʪʴ 

ʝʛʦ ʚ ʙʫʬʝʨ, ʣʠʙʦ ʚʦʦʙʱʝ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʥʝʛʦ.  ɽʩʣʠ ʠʤʝʝʪʩʷ ʦʞʠʜʘʶ-

ʱʠʡ ʩʪʘʙ, ʪʦ ʩʦʦʙʱʝʥʠʝ ʢʦʧʠʨʫʝʪʩʷ ʝʤʫ.  ʅʘʢʦʥʝʮ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʝ-

ʨʝʢʣʶʯʝʥʠʝ ʢʦʥʪʝʢʩʪʦʚ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʝʛʠ-

ʩʪʨʳ ʠ ʢʘʨʪʘ ʧʘʤʷʪʠ, ʧʨʠʥʠʤʘʷ ʪʝ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʥʠ ʠʤʝʣʠ ʚ ʤʦ-

ʤʝʥʪ, ʢʦʛʜʘ ʩʪʘʙ ʩʜʝʣʘʣ ʚʳʟʦʚ receive.  
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ʈʠʩ. 5.2. ʕʪʘʧʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ RPC 

 

ʊʝʧʝʨʴ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʫ ʩʝʨʚʝʨʥʳʡ ʩʪʘʙ.  ʆʥ ʨʘʩʧʘʢʦʚʳʚʘʝʪ ʧʘ-

ʨʘʤʝʪʨʳ ʠ ʧʦʤʝʱʘʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʚ ʩʪʝʢ.  ʇʦ ʟʘʚʝʨ-

ʰʝʥʠʠ ʨʘʙʦʪʳ, ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʟʦʚ ʩʝʨʚʝʨʘ.  ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦ-

ʮʝʜʫʨʳ ʩʝʨʚʝʨ ʧʝʨʝʜʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʢʣʠʝʥʪʫ.  ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʶʪʩʷ 

ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʵʪʘʧʳ, ʪʦʣʴʢʦ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. 

 

ʄʘʨʰʘʣʣʠʥʛ ʥʘ ʧʨʠʤʝʨʝ COM/DCOM 

 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʩʝʨʚʝʨʘ ʧʨʦʟʨʘʯʥʦ ʜʣʷ ʢʣʠʝʥʪʘ, ʥʦ ʥʝ ʢʘʩʘ-

ʣʠʩʴ ʚʦʧʨʦʩʘ ʦ ʪʦʤ, ʢʘʢ ʵʪʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. ɺʝʜʴ, ʧʦ 

ʩʫʪʠ ʜʝʣʘ, ʢʣʠʝʥʪ ʚʳʟʳʚʘʝʪ ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ 

ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʨʫʛʦʛʦ ʧʨʦʮʝʩʩʘ ʠʣʠ ʜʘʞʝ ʥʘ ʫʜʘʣʸʥʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʤʝʪʦʜʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʳʟʳʚʘʶʪʩʷ ʚ ʘʜ-

ʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʝʨʚʝʨʘ. ʅʘ ʢʣʠʝʥʪʩʢʦʡ ʩʪʦʨʦʥʝ ʩʦʙʠʨʘʝʪʩʷ ʚʩʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʚʳʟʦʚʘ ʤʝʪʦʜʘ, ʟʘʪʝʤ ʵʪʠ ʜʘʥʥʳʝ ʧʝʨʝ-

ʜʘʶʪʩʷ ʩʝʨʚʝʨʫ, ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ, ʚʳʟʳʚʘʝʪʩʷ ʥʫʞʥʳʡ ʤʝʪʦʜ ʩ 

ʥʫʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʜʘʸʪʩʷ ʢʣʠʝʥʪʫ ʚ ʦʙʨʘʪʥʦʤ 

ʧʦʨʷʜʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʜʘʯʘ ʚʳʟʦʚʘ ʤʝʪʦʜʘ ʯʝʨʝʟ ʛʨʘʥʠʮʳ ʧʨʦʮʝʩ-

ʩʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ: 
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¶ ʉʙʦʨ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʟʦʚʘ 

ʜʘʥʥʳʭ ʠ ʩʝʨʠʘʣʠʟʘʮʠʷ ʠʭ ʚ ʝʜʠʥʳʡ ʧʦʪʦʢ. ʕʪʦʪ ʵʪʘʧ ʥʘʟʳʚʘʝʪʩʷ 

ʤʘʨʰʘʣʠʥʛʦʤ (marshaling). 

¶ ʇʝʨʝʜʘʯʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʛʨʘʥʠʮʳ ʧʨʦʮʝʩ-

ʩʘ ʠʣʠ ʧʦ ʩʝʪʠ. 

¶ ʀʟʚʣʝʯʝʥʠʝ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʜʘʥʥʳʭ ʠʟ ʧʦʪʦʢʘ ʠ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʙʫʜʫʪ ʧʝʨʝʜʘʥʳ ʤʝ-

ʪʦʜʫ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ. ʕʪʦʪ ʵʪʘʧ ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʪʥʳʤ ʤʘʨʰʘ-

ʣʠʥʛʦʤ (unmarshaling). 

 ʅʝʨʝʜʢʦ ʧʦʜ ʩʣʦʚʦʤ "ʤʘʨʰʘʣʠʥʛ" ʦʙʲʝʜʠʥʷʶʪ ʚʩʝ ʪʨʠ ʵʪʘʧʘ 

ʧʨʦʮʝʩʩʘ, ʭʦʪʷ ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʧʨʘʚʠʣʴʥʦ. 

 ɼʝʪʘʣʴʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʵʪʘʧʘʤʠ ʚʳʟʦʚʘ ʤʳ ʥʘʯʥʸʤ ʩʦ ʚʪʦʨʦʛʦ 

ʠʟ ʥʠʭ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʵʪʘʧ, ʥʘ ʢʦʪʦʨʦʤ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʧʝʮʠʬʠ-

ʢʘ ʚʳʟʳʚʘʝʤʦʛʦ ʤʝʪʦʜʘ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʩʠʩʪʝʤʳ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʚʦ-

ʜʷʪʩʷ ʢ ʨʝʰʝʥʠʶ ʧʨʦʩʪʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʟʘʜʘʯʠ: ʢʘʢ ʧʝʨʝʜʘʪʴ ʧʦʪʦʢ 

ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ ʠʟ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʢʣʠʝʥʪʘ ʚ ʘʜʨʝʩʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʩʝʨʚʝʨʘ. ʕʪʘ ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʠʩʪʝʤʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʢʘʥʘʣʘ. ʆʙʲʝʢʪ ʢʘʥʘʣʘ ʥʘ 

ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ ʧʦʣʫʯʘʝʪ ʧʦʪʦʢ ʜʘʥʥʳʭ ʠ ʧʝʨʝʜʘʸʪ ʝʛʦ ʦʙʲʝʢʪʫ ʢʘʥʘ-

ʣʘ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ. ʇʝʨʝʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʢʦ-

ʣʘ ORPC (Object Remote Procedure Call ð ʚʳʟʦʚ ʫʜʘʣʸʥʥʳʭ ʧʨʦʮʝʜʫʨ 

ʦʙʲʝʢʪʘ). 

ʈʘʟʨʘʙʦʪʯʠʢʠ COM/DCOM ʤʥʦʛʦʝ ʧʦʟʘʠʤʩʪʚʦʚʘʣʠ ʠʟ ʩʪʘʥʜʘʨʪʘ 

DCE RPC (Distributed Computing Environment Remote Procedure Call). 

ʕʪʦʪ ʩʪʘʥʜʘʨʪ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ OSF (Open Software Foundation), ʧʨʝʜ-

ʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʟʦʚʘ ʧʨʦʮʝʜʫʨ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʥʘ ʫʜʘʣʸʥʥʦʤ ʢʦʤʧʴʶ-

ʪʝʨʝ. ʅʘ ʥʸʤ ʦʩʥʦʚʘʥʘ ʪʘʢʘʷ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘʷ ʤʦʜʝʣʴ ʢʘʢ CORBA. 

ʇʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʦʚ ʫʜʘʣʸʥʥʦʛʦ ʦʙʲʝʢʪʘ ʦʙʲʝʢʪʳ ʢʘʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪ 

RPC ʚ ʯʠʩʪʦʤ ʚʠʜʝ ð ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʩʧʝʮʠʬʠʢʘ ʤʝʪʦʜʦʚ ʥʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ, ʧʦʵʪʦʤʫ RPC ʦʜʠʥʘʢʦʚʦ ʭʦʨʦʰʦ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʫʜʘʣʸʥʥʦʛʦ ʚʳʟʦʚʘ ʢʘʢ ʦʙʳʯʥʳʭ ʧʨʦʮʝʜʫʨ, ʪʘʢ ʠ ʤʝʪʦ-

ʜʦʚ COM-ʦʙʲʝʢʪʦʚ. ʇʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʦʚ ʣʦʢʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ Microsoft ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ COM/DCOM ʧʨʦʪʦ-

ʢʦʣ LRPC (Lightweight RPC ð ʦʙʣʝʛʯʸʥʥʳʡ RPC), ʢʦʪʦʨʳʡ ʙʣʠʟʦʢ ʢ 
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RPC, ʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʦʪʦʢʘ ʯʝʨʝʟ ʦʙʱʫʶ ʦʙʣʘʩʪʴ 

ʧʘʤʷʪʠ, ʘ ʥʝ ʯʝʨʝʟ ʩʝʪʴ. ʇʨʦʪʦʢʦʣʳ RPC ʠ LRPC ʚʤʝʩʪʝ ʥʘʟʳʚʘʶʪʩʷ 

ORPC. ɼʘʣʝʝ ʤʳ ʙʫʜʝʤ ʧʦʜʨʦʙʥʝʝ ʛʦʚʦʨʠʪʴ ʦ ʩʝʪʝʚʦʤ ʪʨʘʥʩʧʦʨʪʝ ʚ 

COM/DCOM, ʘ ʧʦʢʘ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ RPC ʜʣʷ ʧʝ-

ʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʪʦʢʦʣ TCP, ʭʦʪʷ ʩʠʩʪʝʤʥʳʝ ʥʘʩʪʨʦʡʢʠ 

ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʨʫʛʠʝ ʧʨʦʪʦʢʦʣʳ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʠ 

ʢʣʠʝʥʪ, ʥʠ ʩʝʨʚʝʨ ʦʙ ʵʪʦʤ ʥʝ ʟʘʙʦʪʷʪʩʷ ð ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʪʨʝʙʫ-

ʝʤʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʊʝʧʝʨʴ ʚʝʨʥʸʤʩʷ ʢ ʧʝʨʚʦʤʫ ʠ ʪʨʝʪʴʝʤʫ ʵʪʘʧʘʤ ð ʧʨʷʤʦʤʫ ʠ ʦʙ-

ʨʘʪʥʦʤʫ ʤʘʨʰʘʣʠʥʛʫ. ʕʪʠʤ ʟʘʥʠʤʘʶʪʩʷ ʜʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʲʝʢʪʘ ð 

ʟʘʤʝʩʪʠʪʝʣʴ (proxy) ʠ ʟʘʛʣʫʰʢʘ (stub). ɿʘʤʝʩʪʠʪʝʣʴ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʘʜ-

ʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʣʠʝʥʪʘ. ʋʧʨʦʱʸʥʥʦ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʩʧʝʮʠʘʣʴʥʳʡ COM-ʦʙʲʝʢʪ, ʨʝʘʣʠʟʫʶʱʠʡ ʪʝ ʞʝ ʠʥʪʝʨʬʝʡʩʳ, ʯʪʦ ʠ 

ʪʦʪ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʢʣʠʝʥʪ ʠʩʧʦʣʴʟʫʝʪ. ʌʘʢʪʠʯʝʩʢʠ, ʢʣʠʝʥʪ ʨʘʙʦʪʘʝʪ 

ʩ ʠʥʪʝʨʬʝʡʩʘʤʠ ʟʘʤʝʩʪʠʪʝʣʷ, ʘ ʥʝ ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ. ʂʦʛʜʘ ʢʣʠʝʥʪ ʜʫʤʘ-

ʝʪ, ʯʪʦ ʦʥ ʚʳʟʳʚʘʝʪ ʤʝʪʦʜ COM-ʦʙʲʝʢʪʘ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʥ ʚʳʟʳʚʘʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʪʦʜ ʟʘʤʝʩʪʠʪʝʣʷ. ɿʘʤʝʩʪʠʪʝʣʴ, ʧʦʣʫʯʠʚ ʚʳʟʦʚ, 

ʬʦʨʤʠʨʫʝʪ ʧʦʪʦʢ, ʢʦʪʦʨʳʡ ʩʣʝʜʫʝʪ ʦʪʦʩʣʘʪʴ ʩʝʨʚʝʨʫ, ʠ ʧʝʨʝʜʘʸʪ ʝʛʦ 

ʩʚʦʝʤʫ ʦʙʲʝʢʪʫ ʢʘʥʘʣʘ. ɼʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʜʥʦʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɼʘʣʝʝ ʢʣʠʝʥʪʩʢʠʡ ʦʙʲʝʢʪ ʢʘʥʘ-

ʣʘ, ʠʩʧʦʣʴʟʫʷ ORPC, ʧʝʨʝʜʘʸʪ ʧʦʪʦʢ ʩʝʨʚʝʨʥʦʤʫ ʦʙʲʝʢʪʫ, ʘ ʪʦʪ ð ʟʘ-

ʛʣʫʰʢʝ (ʠ ʩʝʨʚʝʨʥʳʡ ʦʙʲʝʢʪ, ʠ ʟʘʛʣʫʰʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʩʝʨʚʝʨʘ). ɿʘʛʣʫʰʢʘ ʠʟʚʣʝʢʘʝʪ ʜʘʥʥʳʝ ʠʟ ʧʦʪʦʢʘ, ʚʦʩʩʪʘʥʘʚ-

ʣʠʚʘʷ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʠ ʚʳʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʪʦʜ ʩʝʨʚʝʨʘ. ʇʦ-

ʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʨʘʙʦʪʳ ʧʝʨʝʜʘʶʪʩʷ ʢʣʠ-

ʝʥʪʫ ʧʦ ʵʪʦʡ ʞʝ ʮʝʧʦʯʢʝ, ʥʦ ʚ ʦʙʨʘʪʥʦʤ ʧʦʨʷʜʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʝʪʦʜʘ ʧʨʷʤʦʡ ʤʘʨʰʘʣʠʥʛ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʤʝ-

ʩʪʠʪʝʣʝʤ, ʘ ʦʙʨʘʪʥʳʡ ð ʟʘʛʣʫʰʢʦʡ, ʘ ʜʣʷ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ð 

ʥʘʦʙʦʨʦʪ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʛʣʫʰʢʠ ʠ ʟʘʤʝʩʪʠʪʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ 

ʢʣʠʝʥʪ ʚʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʤʝʪʦʜʳ ʟʘʤʝʩʪʠʪʝʣʷ ʚ ʩʚʦʸʤ ʘʜʨʝʩʥʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʘ ʩʝʨʚʝʨ ʧʦʣʫʯʘʝʪ ʚʳʟʦʚʳ ʦʪ ʟʘʛʣʫʰʢʠ ʪʘʢʞʝ ʚ ʩʚʦʸʤ ʘʜ-

ʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʦʮʝʩʩ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʟ ʦʜʥʦʛʦ ʘʜʨʝʩʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʜʨʫʛʦʝ ʥʝʚʠʜʠʤ ʥʠ ʜʣʷ ʩʝʨʚʝʨʘ, ʥʠ ʜʣʷ ʢʣʠʝʥʪʘ. 
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ʋʧʘʢʦʚʢʘ ʜʘʥʥʳʭ ʚ ʧʦʪʦʢ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʠʟʚʣʝʯʝʥʠʝ ð ʥʝ 

ʪʘʢʘʷ ʧʨʦʩʪʘʷ ʟʘʜʘʯʘ, ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ. ʆʩ-

ʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʜʘʯʝ ʧʘʨʘʤʝʪʨʦʚ. ʉ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʨʦʩʪʳʭ ʪʠʧʦʚ (Integer, Real, Boolean ʠ ʪ.ʧ.) ʚʩʸ ʧʨʦʩʪʦ ð ʦʥʠ ʚ ʥʫʞ-

ʥʦʤ ʧʦʨʷʜʢʝ ʟʘʥʦʩʷʪʩʷ ʚ ʧʦʪʦʢ ʠ ʪʘʢ ʞʝ ʠʟ ʥʝʛʦ ʠʟʚʣʝʢʘʶʪʩʷ. ɸ ʚʦʪ ʩ 

ʫʢʘʟʘʪʝʣʷʤʠ ʪʘʢ ʧʨʦʩʪʦ ʥʝ ʧʦʣʫʯʠʪʩʷ: ʙʝʩʩʤʳʩʣʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ ʚ ʧʦ-

ʪʦʢ ʩʘʤʦ ʟʥʘʯʝʥʠʝ ʫʢʘʟʘʪʝʣʷ ð ʚ ʜʨʫʛʦʤ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʥʦ 

ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ ʥʠʢʘʢʦʛʦ ʩʤʳʩʣʘ. ʅʫʞʥʦ ʚʩʪʘʚʠʪʴ ʚ ʧʦʪʦʢ ʪʫ ʦʙʣʘʩʪʴ 

ʧʘʤʷʪʠ, ʥʘ ʢʦʪʦʨʫʶ ʩʩʳʣʘʝʪʩʷ ʫʢʘʟʘʪʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ ʟʥʘʪʴ ʨʘʟʤʝʨ 

ʵʪʦʡ ʦʙʣʘʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʢʘʟʘʪʝʣʴ ʤʦʞʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʩʪʨʫʢʪʫʨʫ, 

ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʦʞʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʫʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʥʫʞʥʦ ʧʝʨʝʜʘʚʘʪʴ ʥʝ ʧʦ ʟʥʘʯʝʥʠʶ, ʘ ʢʦʧʠʨʦʚʘʪʴ ʚ ʧʦʪʦʢ ʥʫʞ-

ʥʫʶ ʦʙʣʘʩʪʴ ʧʘʤʷʪʠ. ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʪʠʧʳ (ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

BSTR) ʤʦʛʫʪ ʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʠ ʚ ʦʙʣʘʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʧʦ ʦʪʨʠʮʘ-

ʪʝʣʴʥʦʤʫ ʩʤʝʱʝʥʠʶ ʦʪ ʫʢʘʟʘʪʝʣʷ. ʏʪʦʙʳ ʢʦʨʨʝʢʪʥʦ ʫʧʘʢʦʚʘʪʴ ʚʩʝ 

ʜʘʥʥʳʝ ʚ ʧʦʪʦʢ, ʘ ʟʘʪʝʤ ʠʟʚʣʝʯʴ ʠʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʭ ʩʪʨʫʢʪʫʨʫ, ʠ ʟʘ-

ʛʣʫʰʢʘ, ʠ ʟʘʤʝʩʪʠʪʝʣʴ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠ-

ʝʡ ʦ ʚʩʝʭ ʪʠʧʘʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʨʘʤʝʪʨʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ 

ʜʦʣʞʥʳ ʟʥʘʪʴ, ʢʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʷʚʣʷʶʪʩʷ ʚʭʦʜʥʳʤʠ ʠ ʧʝʨʝʜʘʶʪʩʷ ʦʪ 

ʢʣʠʝʥʪʘ ʩʝʨʚʝʨʫ, ʘ ʢʘʢʠʝ ð ʚʭrʦʜʥʳʤʠ (ʦʪ ʩʝʨʚʝʨʘ ʢʣʠʝʥʪʫ). ʆʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʟʘʤʝʩʪʠʪʝʣʷ ʠ ʟʘʛʣʫʰʢʠ, ʚ ʨʘʚ-

ʥʦʡ ʤʝʨʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʩʝʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʥʝʚʦʟʤʦʞʥʦ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʚʠʜʘ ʤʘʨʰʘʣʠʥʛʘ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʪʝʤ, ʢʪʦ 

ʥʝʩʸʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʫʧʘʢʦʚʢʫ ʠ ʨʘʩʧʘʢʦʚʢʫ ʜʘʥʥʳʭ: 

1) ʉʪʘʥʜʘʨʪʥʳʡ ʤʘʨʰʘʣʠʥʛ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʤʝʩʪʠʪʝʣʴ ʠ ʟʘ-

ʛʣʫʰʢʘ ʩʦʟʜʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʤʧʦʥʫʝʤʦʡ ʙʠʙʣʠʦʪʝ-

ʢʦʡ, ʢʦʪʦʨʘʷ ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ ð proxy/stub dll. ʕʪʘ ʙʠʙʣʠʦʪʝʢʘ ʜʦʣʞ-

ʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʢʘʢ ʥʘ ʩʝʨʚʝʨʥʦʤ, ʪʘʢ ʠ ʥʘ 

ʢʣʠʝʥʪʩʢʦʤ ʢʦʤʧʴʶʪʝʨʝ. ɽʩʣʠ ʩʝʨʚʝʨ ʨʘʩʩʯʠʪʘʥ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʤʘʨ-

ʰʘʣʠʥʛ, ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʪʘʢʞʝ ʩʦʟʜʘʪʴ proxy/stub dll ʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʷʪʴ ʝʸ ʚʤʝʩʪʝ ʩʦ ʩʚʦʠʤ ʩʝʨʚʝʨʦʤ. ʅʝʢʦʪʦʨʳʝ ʩʨʝʜʳ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʩʪʨʦʝʥʠʝ proxy/stub dll ʥʘ ʦʩʥʦ-

ʚʝ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ. Delphi ʚ ʯʠʩʣʦ ʪʘʢʠʭ ʩʨʝʜʩʪʚ, 

ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚʭʦʜʠʪ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ Delphi ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ 
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ʩʝʨʚʝʨ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʩʪʘʥʜʘʨʪʥʳʡ ʤʘʨʰʘʣʠʥʛ, ʭʦʪʷ proxy/stub 

dll ʧʨʠʜʸʪʩʷ ʩʦʟʜʘʚʘʪʴ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʇʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʤʘʨʰʘ-

ʣʠʥʛʝ ʨʘʟʨʘʙʦʪʯʠʢ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʚʳʙʦʨ ʪʠʧʦʚ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʤʦ-

ʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʚʦʠ ʩʪʨʫʢʪʫʨʳ. 

2) ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʤʘʨʰʘʣʠʥʛ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘʤʝʩʪʠʪʝʣʴ ʠ ʟʘ-

ʛʣʫʰʢʘ ʨʝʘʣʠʟʫʶʪʩʷ ʩʪʘʥʜʘʨʪʥʦʡ ʩʠʩʪʝʤʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ oleaut32.dll. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʘ ʙʠʙʣʠʦʪʝʢʘ ʤʦʛʣʘ ʫʯʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪ-

ʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʥʘ ʢʣʠʝʥʪʩʢʦʤ ʠ ʩʝʨʚʝʨʥʦʤ ʢʦʤʧʴʶʪʝʨʘʭ ʜʦʣʞʥʘ 

ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʪ.ʥ. ʙʠʙʣʠʦʪʝʢʘ ʪʠʧʦʚ, ʢʦʪʦʨʫʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʨʘʟʨʘʙʦʪʯʠʢ ʩʝʨʚʝʨʘ. ɹʠʙʣʠʦʪʝʢʘ ʪʠʧʦʚ (type library) ʦʙʳʯʥʦ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ tlb, ʭʨʘʥʷʱʠʡ ʦʧʠʩʘʥʠʝ ʠʥʪʝʨ-

ʬʝʡʩʦʚ (ʙʠʙʣʠʦʪʝʢʝ ʪʠʧʦʚ ʙʫʜʝʪ ʧʦʩʚʷʱʸʥ ʩʣʝʜʫʶʱʠʡ ʫʨʦʢ). ɹʠʙ-

ʣʠʦʪʝʢʘ ʪʠʧʦʚ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʚʢʣʶʯʝʥʘ ʚ ʩʘʤ ʩʝʨʚʝʨ (ʢʘʢ ʚʦ ʚʥʫʪ-

ʨʝʥʥʠʡ, ʪʘʢ ʠ ʚʦ ʚʥʝʰʥʠʡ), ʠ ʪʦʛʜʘ ʩʝʨʚʝʨ ʩʪʘʥʦʚʠʪʩʷ ʩʘʤʦʜʦʩʪʘʪʦʯ-

ʥʳʤ, ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʡʣʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʘʨʰʘʣʠʥʛʘ ʨʘʟʨʝʰʸʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʪʦʣʴʢʦ VARIANT-ʩʦʚʤʝʩʪʠʤʳʝ ʪʠʧʳ. 

3) ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʤʘʨʰʘʣʠʥʛ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪ ʩʘʤ ʟʘ-

ʥʠʤʘʝʪʩʷ ʫʧʘʢʦʚʢʦʡ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʫʷ ʩʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ 

IMarshal. ʈʘʟʨʘʙʦʪʯʠʢ ʩʝʨʚʝʨʘ ʧʨʠ ʵʪʦʤ ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʨʠʛʠ-

ʥʘʣʴʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʤʝʩʪʠʪʝʣʷ ʚ ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʢʣʠʝʥʪʘ, ʠ ʵʪʦʪ ʟʘʤʝʩʪʠʪʝʣʴ ʪʘʢʞʝ ʜʦʣʞʝʥ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʠʥʪʝʨ-

ʬʝʡʩ IMarshal. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʟʨʘʙʦʪʯʠʢ ʩʝʨʚʝʨʘ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʘʤʠ ʧʨʷʤʦʛʦ ʠ ʦʙʨʘʪʥʦʛʦ ʤʘʨʰʘ-

ʣʠʥʛʘ, ʥʦ ʠ ʚʳʙʨʘʪʴ ʩʚʦʡ ʩʧʦʩʦʙ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʦʪʢʘʟʘʚʰʠʩʴ ʦʪ 

ʫʩʣʫʛ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʲʝʢʪʦʚ ʢʘʥʘʣʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʨʦʪʦʢʦʣ ʠʣʠ ʜʘʞʝ ʥʝʩʪʘʥ-

ʜʘʨʪʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʚʫʭ ʢʦʤʧʴʶʪʝ-

ʨʦʚ. ʄʳ ʥʝ ʙʫʜʝʤ ʙʦʣʴʰʝ ʟʜʝʩʴ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ 

ʤʘʨʰʘʣʠʥʛʝ, ʪʘʢ ʢʘʢ ʦʥ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʝʥ, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʝʜʢʦ. 
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5.5. ʉʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

 

ʂʦʥʮʝʧʮʠʷ ʉʆɸ 

 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ OASIS (Organization for the 

Advancement of Structured Information Standards), ʩʝʨʚʠʩ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ (Service-Oriented Architecture ï SOA) ï 

ʵʪʦ ʧʘʨʘʜʠʛʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʨʘʟʣʠʯʥʳʤ ʚʣʘʜʝʣʴʮʘʤ.  ɺ 

ʦʩʥʦʚʝ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʣʝʞʠʪ ʩʫʱʥʦʩʪʴ çʜʝʡ-

ʩʪʚʠʷè (ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʩʫʱʥʦʩʪʠ çʦʙʲʝʢʪʘè ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ).  ʊʠʧʠʯʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʩʝʨʚʠʩ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʷʚʣʷʶʪʩʷ: ʩʝʨʚʠʩʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

(ʩʝʨʚʠʩʳ); ʢʦʥʪʨʘʢʪʳ ʩʝʨʚʠʩʦʚ (ʠʥʪʝʨʬʝʡʩʳ); ʩʦʝʜʠʥʠʪʝʣʠ ʩʝʨʚʠʩʦʚ 

(ʪʨʘʥʩʧʦʨʪ) ʠ ʤʝʭʘʥʠʟʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʨʚʠʩʦʚ (ʨʝʛʠʩʪʨʳ).  

ʉʝʨʚʠʩʥʳʝ ʢʦʤʧʦʥʝʥʪʳ (ʠʣʠ ʩʝʨʚʠʩʳ) ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤ-

ʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʨʦʟʨʘʯʥʫʶ ʩʝʪʝʚʫʶ ʘʜʨʝʩʘ-

ʮʠ.ʁ  ʉʝʨʚʠʩʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʦʪʢʨʳʪʳʝ, ʩʘʤʦʦʧʨʝʜʝʣʷʶʱʠʝʩʷ ʢʦʤʧʦ-

ʥʝʥʪʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʙʳʩʪʨʦʝ ʧʦʩʪʨʦʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠ-

ʣʦʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʝʪ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢʦʡ ʦʙʲʝʤ ʫʩʣʫʛ ʜʦʣ-

ʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʦʪʜʝʣʴʥʳʡ ʩʝʨʚʠʩ.  ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʝʣʢʦʤʦ-

ʜʫʣʴʥʳʡ ʩʝʨʚʠʩ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʵʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʤ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʫʶ ʨʘʙʦʪʫ ʥʝʩʢʦʣʴʢʠʭ ʩʝʨʚʠ-

ʩʦʚ.  ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʨʫʧʥʦʤʦʜʫʣʴʥʳʭ ʩʝʨʚʠʩʦʚ 

ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʫʶ ʠʥʢʘʧʩʫʣʷʮʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ʥʦ 

ʟʘʪʨʫʜʥʷʝʪ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʩʝʨʚʠʩʦʚ, ʚ ʩʚʷʟʠ ʩ ʠʭ ʫʟ-

ʢʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ.  

ʂʦʥʪʨʘʢʪ ʩʝʨʚʠʩʘ (ʠʣʠ ʠʥʪʝʨʬʝʡʩ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʠʩʘʥʠʝ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʠ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʦʥ-

ʢʨʝʪʥʳʤ ʩʝʨʚʠʩʦʤ.  ɺ ʠʥʪʝʨʬʝʡʩʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʘʪ ʩʦʦʙʱʝʥʠʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ 
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ʧʘʨʘʤʝʪʨʳ ʤʝʪʦʜʦʚ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʩʝʨʚʠʩʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ.  ʆʪ 

ʚʳʙʦʨʘ ʷʟʳʢʘ ʠ ʩʧʦʩʦʙʘ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʟʘʚʠʩʷʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʩʝʨʚʠʩ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ.  

ʉʦʝʜʠʥʠʪʝʣʴ ʩʝʨʚʠʩʦʚ (ʠʣʠ ʪʨʘʥʩʧʦʨʪ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʤʝʥ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʩʝʨʚʠʩʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ.  ʅʘʨ̫ʜʫ ʩ 

ʦʪʢʨʳʪʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙ-

ʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʩʝʨ-

ʚʠʩʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʛʨʘʤʤʥʫʶ ʩʦʚʤʝʩʪʠ-

ʤʦʩʪʴ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ.  

ʄʝʭʘʥʠʟʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʨʚʠʩʦʚ (ʠʣʠ ʨʝʛʠʩʪʨʳ ʩʝʨʚʠʩʦʚ) ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʠʩʢʘ ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʪʨʝʙʫʝʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ.  ʉʨʝʜʠ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʨʚʠʩʦʚ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ 

ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʠ: ʩʠʩʪʝʤʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʦʙʥʘʨʫ-

ʞʝʥʠʷ.  ʉʪʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʨʚʠʩʦʚ (ʥʘʧʨʠʤʝʨ, 

UDDI) ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʨʚʠʩʘʭ ʚ ʨʝʜʢʦ 

ʠʟʤʝʥʷʶʱʠʭʩʷ ʩʠʩʪʝʤʘʭ.  ɼʠʥʘʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʨ-

ʚʠʩʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʜʦʧʫʩʪʠʤʦ ʯʘʩʪʦʝ ʧʦʷʚ-

ʣʝʥʠʝ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝ ʩʝʨʚʠʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚʝʙ-ʩʝʨʚʠʩʳ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝ-

ʯʘʶʱʝʡʩʷ ʨʝʘʣʠʟʘʮʠʷ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ.  ɺʝʙ-

ʩʝʨʚʠʩʳ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʝʞʜʫ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʦʡ ʩʝʪʫʷ ɺʝʙ-ʩʝʨʚʠʩʳ ï ʵʪʦ ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥ-

ʪ,r ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʩʝʤʘʥ-

ʪʠʯʝʩʢʠ ʠʥʢʘʧʩʫʣʠʨʫʶʪ ʦʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʨʘʟʦʤ ʜʦʩʪʫʧʥʳ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʧʨʦʪʦʢʦʣʘʤ ʀʥʪʝʨ-

ʥʝʪʘ.  ɺʝʙ-ʩʝʨʚʠʩʳï ʵʪʦ ʥʝʟʘʚʠʩʠʤʘʷ ʦʪ ʧʣʘʪʬʦʨʤʳ ʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ʩʨʝʜʘ, ʪʘʢ ʢʘʢ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʩʪʘʥʜʘʨʪʝ XML.  

ɹʦʣʴʰʠʥʩʪʚʦ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʠʩʧʦʣʴʟʫʶʪ HTTP ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʦ-

ʦʙʱʝʥʠʡ. ʕʪʦ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʤʘʩʰʪʘʙʝ ʀʥʪʝʨʥʝʪ, ʪʘʢ ʢʘʢ ʦʙʳʯʥʦ 

ʙʨʘʥʜʤʘʫʵʨʳ ʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʳ ʙʝʟ ʧʨʦʙʣʝʤ ʧʨʦʧʫʩʢʘʶʪ HTTP-
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ʪʨʘʬʠʢ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʞʠʜʘʥʥʳʭ 

ʪʨʫʜʥʦʩʪʝʡ (ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʭʥʦʣʦʛʠʠ CORBA). 

 

ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʉʆɸ 

 

ʉʆɸ ʥʝ ʧʨʝʜʧʠʩʳʚʘʝʪ ʞʝʩʪʢʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ (çʩʚʝʨʭʫ ʚʥʠʟè) 

ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʷ ʠʣʠ ʫʧʨʘʚʣʝʥʠʷ ʀʊ-

ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ.  ɺʤʝʩʪʦ ʵʪʦʛʦ, ʉʆɸ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʨʷʜʦʤ 

ʧʨʠʥʮʠʧʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ; ʧʦʵʪʦʤʫ ʝʝ 

ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʥʝ ʘʨʭʠʪʝʢʪʫʨʦʡ, ʘ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʩʪʠʣʝʤ. ʆʪʤʝʪʠʤ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ.  

¶ ʈʘʩʧʨʝʜʝʣʝʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ.  ʈʝʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʥʫʪʨʝʥʥʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠʥʠʤʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʣʁ ʜʝʡ, ʠʤʝʶʱʠʤʠ ʩʦʙʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʳʝ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʦʪʠʚʳ.  

¶ ʇʦʩʪʦʷʥʩʪʚʦ ʠʟʤʝʥʝʥʠʡ.  ʆʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʤʦʛʫʪ ʧʨʝʪʝʨʧʝʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ.  

¶ ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ.  ʃʦʢʘʣʴʥʦʝ ʫʣʫʯ-

ʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʜʦʣʞʥʦ ʧʨʠʚʦʜʠʪʴ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ ʚʩʝʡ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʮʝʣʦʤ ï ʢ ʨʦʩʪʫ ʩʫʤʤʘʨʥʦʡ ʧʦʣʝʟʥʦʩʪʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʪʦʛʦ ʞʝ ʫʨʦʚʥʷ, ʯʪʦ ʠ ʠʟʤʝʥʷʝʤʳʡ, ʨʘʚʥʦ ʢʘʢ ʠ ʢʦʤʧʦ-

ʥʝʥʪʦʚ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ.   

¶ ʈʝʢʫʨʩʠʚʥʦʩʪʴ.  ʆʜʥʦʪʠʧʥʳʝ ʨʝʰʝʥʠʷ ʠʤʝʶʪ ʤʝʩʪʦ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʘʨʭʠʪʝʢʪʫʨʳ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʣʦʛʠʢʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʚʘʞʥʳʭ ʧʦʣʦʚʠʥʳ: ʙʠʟʥʝʩ-ʣʦʛʠʢʘ ʠ 

ʣʦʛʠʢʘ ʧʨʠʣʦʞʝʥʠʷ. ʂʘʞʜʳʡ ʩʣʦʡ ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʚʦʝʤ ʩʦʙʩʪʚʝʥʥʦʤ 

çʤʠʨʝè. 

ɹʠʟʥʝʩ-ʣʦʛʠʢʘ ʷʚʣʷʝʪʩʷ ʜʦʢʫʤʝʥʪʘʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʙʠʟʥʝʩ-

ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʭʦʜʷʪ ʠʟ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦ-

ʪʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ.  ɹʠʟʥʝʩ-ʣʦʛʠʢʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʚ 

ʧʨʦʮʝʩʩʘʭ, ʢʦʪʦʨʳʝ ʚʳʨʘʞʘʶʪ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷʭ 

ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʚʣʠʷʥʠʡ.  
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ʃʦʛʠʢʘ ʧʨʠʣʦʞʝʥʠʷ ï ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ, ʦʨʛʘʥʠʟʦ-

ʚʘʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.  ʃʦʛʠʢʘ ʧʨʠ-

ʣʦʞʝʥʠʷ ʚʳʨʘʞʘʝʪ ʧʨʦʮʝʩʩʳ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʦʙʨʝʪʝʥ-

ʥʳʭ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʪ ʧʦʩʪʘʚ-

ʱʠʢʘ ʨʝʰʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʚ ʣʦʛʠʢʫ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ʩʝʨʚʠʩʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩ-

ʩʦʤ ʩʦʟʜʘʥʠʷ ʩʝʨʚʠʩʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʟʘʜʘʯ 

ʧʨʝʜʧʨʠʷʪʠʷ.  ʅʝ ʩʫʱʝʩʪʚʫʝʪ çʜʦʛʤʘʪʠʯʝʩʢʠʭè ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝ-

ʥʠʷ ʉʆɸ, ʥʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʞʝʣʘʪʝʣʴ-

ʥʦ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ, ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ.  

1.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  

ʉʆɸ-ʩʠʩʪʝʤʳ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ 

ʩʝʨʚʠʩʦʚ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʠʶʤʠʥʫʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ɽʩʣʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʧʦʩʪʘʨʘʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʫʯʝʩʪʴ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ, ʪʦ ʧʦʚʳʰʘʶʪʩʷ ʰʘʥʩʳ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʥʝʧʨʝʤʝʥʥʦ ʧʦ-

ʷʚʷʪʩʷ ʚ ʙʫʜʫʱʝʤ, ʧʨʠ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ.  ʊʘʢʞʝ ʠʟʥʘʯʘʣʴʥʦ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʥʳʡ ʥʘ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʨʘʟʨʘʙʦʪʢʠ çʦʙʝʨʪʢʠè, ʢʦʪʦʨʘʷ ʙʳ ʧʦʜʩʪʨʘʠʚʘʣʘ ʩʪʘʨʳʡ ʩʝʨʚʠʩ ʜʣʷ 

ʨʝʰʝʥʠʷ ʥʦʚʳʭ ʟʘʜʘʯ.  

ʊʘʢ ʢʘʢ ʩʝʨʚʠʩï ʵʪʦ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʧʨʦʩʪʦ ʥʘʙʦʨ ʩʚʷʟʥʳʭ ʦʧʝ-

ʨʘʮʠʡ, ʣʦʛʠʢʘ ʢʘʞʜʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʧʝʨʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʡ 

ʩʝʨʚʠʩʦʤ, ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

2.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʦʨʤʘʣʴʥʳʡ ʢʦʥʪʨʘʢʪ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʦʥʪʨʘʢʪ ʩʝʨʚʠʩʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ:  

¶ ʂʦʥʝʯʥʫʶ ʪʦʯʢʫ (service endpoint): ʘʜʨʝʩ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʘʥʥʦʤʫ ʩʝʨʚʠʩʫ;  

¶ ɺʩʝ ʦʧʝʨʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʩʝʨʚʠʩʦʤ;  

¶ ɺʩʝ ʩʦʦʙʱʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʝʡ;  

¶ ʇʨʘʚʠʣʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʨʚʠʩʘ ʠ ʝʛʦ ʦʧʝʨʘʮʠʡ.  
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3.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʣʘʙʦʩʚʷʟʘʥʳ.  ʅʠʢʪʦ ʥʝ ʤʦʞʝʪ ʧʨʝʜʫ-

ʛʘʜʘʪʴ, ʚ ʢʘʢʫʶ ʩʪʦʨʦʥʫ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ IT-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ.  ʈʝʰʝ-

ʥʠʷ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʟʘʤʝʥʷʪʴ ʜʨʫʛ ʜʨʫʛʘ.  ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠ-

ʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʦʠʩʭʦʜʷʱʠʭ ʠʟʤʝ-

ʥʝʥʠʡ.  

ʉʠʩʪʝʤʘ ʩʝʨʚʠʩʦʚ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʩʚʷʟʘʥʥʦʡ, ʝʩʣʠ ʩʝʨʚʠʩ ʤʦʞʝʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʟʥʘʥʠʷ ʦ ʜʨʫʛʦʤ ʩʝʨʚʠʩʝ, ʦʩʪʘʚʘʷʩʴ ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ 

ʚʥʫʪʨʝʥʥʝʡ ʨʝʘʣʠʟʘʮʠʠ ʣʦʛʠʢʠ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ.  ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʪʨʘʢʪʦʚ ʩʝʨʚʠʩʦʚ.  

ʉʣʘʙʦʩʚʷʟʘʥʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʣʝʞʘʱʘʷ ʚ ʦʩʥʦ-

ʚʝ ʉʆɸ, ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʢʦʦʨʜʠʥʘʮʠʶ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʳʭ ʩʠʩʪʝʤ ʠ ʠʭ ʨʝʢʦʥʬʠʛʫʨʘʮʠʶ.  ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʮʝʧʮʠʠ ʩʣʘʙʦʩʚʷʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ï ʵʪʦ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ.  ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʘ ʩʚʷʟʝʡ, ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʲʝʤ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʚʦʟ-

ʥʠʢʘʶʱʠʭ ʚ ʩʚʷʟʠ ʩʦ ʩʙʦʷʤʠ ʠʣʠ ʩʠʩʪʝʤʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ.  

ʉʣʘʙʦʩʚʷʟʘʥʥʦʩʪʴ ï ʵʪʦ ʥʝ ʩʠʥʦʥʠʤ çʠʥʢʘʧʩʫʣʷʮʠʠè ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ.  ʇʨʦ-

ʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʠʥʢʘʧʩʫʣʷʮʠʠ, ʥʦ ʙʳʪʴ ʩʠʣɹʥʦʩʚʷʟʘʥʥʦʡ ʥʘ ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ.  

4.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴ ʚʥʫʪʨʝʥʥʶʶ ʣʦʛʠʢʫ.  ʂʘʞ-

ʜʳʡ ʩʝʨʚʠʩ ʜʦʣʞʝʥ ʜʝʡʩʪʚʦʚʘʪʴ ʢʘʢ çʯʝʨʥʳʡ ʷʱʠʢè, ʩʢʨʳʚʘʶʱʠʡ 

ʩʚʦʠ ʜʝʪʘʣʠ ʦʪ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ.  ʅʝʪ ʯʝʪʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢʦʡ 

ʦʙʲʝʤ ʣʦʛʠʢʠ ʜʦʣʞʝʥ ʧʦʤʝʱʘʪʴʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʩʝʨʚʠʩʝ.  ɺʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʥʘ ʫʨʦʚʥʝ ʠʥʪʝʨʬʝʡʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʩʣʘʙʦʡ ʩʚʷʟʘʥʥʦʩʪʠ.  

5.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʚʤʝʩʪʠʤʳ.   ʉʝʨʚʠʩ ʤʦʞʝʪ ʢʘʢ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʣʦʛʠʢʫ, ʪʘʢ ʠ ʧʨʠʤʝʥʷʪʴ ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ 

ʜʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʵʣʝʤʝʥʪʦʚ ʜʨʫʛʦʛʦ ʩʝʨʚʠʩʘ.  ʇʨʠʥʮʠʧ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʠʩʧʦʣʴʟʫʝʪ ʣʠ ʩʝʨʚʠʩ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʝʡ ʨʘʙʦʪʳ ʜʨʫʛʠʝ ʩʝʨ-

ʚʠʩʳ. 
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʝʨʚʠʩʦʚ ʚʳʩʪʫʧʘʝʪ 

ʢʦʥʮʝʧʮʠʷ ʦʨʢʝʩʪʨʘʮʠʠ ʩʝʨʚʠʩʦʚ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʝʨʚʠʩ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ (ʢʦʪʦʨʳʡ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝ-

ʣʝʥ ʢʘʢ ʢʦʤʧʦʟʠʮʠʷ ʩʝʨʚʠʩʦʚ) ʫʧʨʘʚʣʷʝʪʩʷ ʩʝʨʚʠʩʦʤ ʨʦʜʠʪʝʣʴʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʨʫʛʠʝ ʩʝʨʚʠʩʳ, ʷʚʣʷʶʱʠʝʩʷ 

ʫʯʘʩʪʥʠʢʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʥʮʠʧ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʚʠʜ ʩʝʨ-

ʚʠʩʥʳʭ ʦʧʝʨʘʮʠʡ.  ʉʦʚʤʝʩʪʠʤʦʩʪʴï ʵʪʦ, ʧʦ ʩʫʪʠ, ʧʨʦʩʪʦ ʜʨʫʛʘʷ ʬʦʨʤʘ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʧʦʵʪʦʤʫ ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʘʥ-

ʜʘʨʪʥʳʤʠ, ʘ ʜʣʷ ʥʘʠʙʦʣʴʰʝʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʝʦʙ-

ʭʦʜʠʤʳʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ.  

6.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʙʳʪʴ ʘʚʪʦʥʦʤʥʳʤʠ.  ʉʚʦʡʩʪʚʦ ʘʚʪʦʥʦʤʥʦ-

ʩʪʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʦʙʣʘʩʪʴ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ʠ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʩʝʨʚʠʩʦʤ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʷʚʥʳʤʠ ʧʨʝʜʝʣʘʤʠ.  ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʝʨʚʠ-

ʩʫ ʩʘʤʦʤʫ ʫʧʨʘʚʣʷʪʴ ʚʩʝʤʠ ʩʚʦʠʤʠ ʧʨʦʮʝʩʩʘʤʠ.  ʊʘʢʞʝ ʵʪʦ ʫʩʪʨʘʥʷʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʨʫʛʠʭ ʩʝʨʚʠʩʦʚ, ʯʪʦ ʦʩʚʦʙʦʞʜʘʝʪ ʩʝʨʚʠʩ ʦʪ ʩʚʷʟʝʡ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ.  ɺʦʧʨʦʩ 

ʘʚʪʦʥʦʤʥʦʩʪʠ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʘʨʛʫʤʝʥʪ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʠʟ-

ʥʝʩ-ʣʦʛʠʢʠ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʝʨʚʠʩʳ. 

ɸʚʪʦʥʦʤʥʦʩʪʴ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʝʨʚʠʩʫ ʠʩʢʣʶʯʠ-

ʪʝʣʴʥʦʝ ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʙʠʟʥʝʩ-ʣʦʛʠʢʫ, ʢʦʪʦʨʫʶ ʦʥ ʠʥʢʘʧʩʫ-

ʣʠʨʫʝʪ.  ɽʩʪʴ ʪʦʣʴʢʦ ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʩʝʨʚʠʩ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʣʶʙʫʶ ʣʦʛʠʢʫ, ʢʦʪʦʨʫʶ ʦʥ ʨʝʘʣʠʟʫʝʪ.  ʇʦʵʪʦʤʫ ʤʳ 

ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʜʚʘ ʪʠʧʘʤʠ ʘʚʪʦʥʦʤʥʦʩʪʠ:  

¶ ɸʚʪʦʥʦʤʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʩʝʨʚʠʩʘ: ʛʨʘʥʠʮʳ ʦʪʚʝʪʩʪʚʝʥʥʦ-

ʩʪʠ ʩʝʨʚʠʩʦʚ ʦʪʜʝʣʝʥʳ, ʥʦ ʦʥʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʝ ʨʝʩʫʨʩʳ.  

ʅʘʧʨʠʤʝʨ, ʩʝʨʚʠʩ ʦʙʝʨʪʢʠ, ʢʦʪʦʨʳʡ ʠʥʢʘʧʩʫʣʠʨʫʝʪ ʫʥʘʩʣʝʜʦʚʘʥʥʫʶ 

ʧʨʦʛʨʘʤʤʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʢʝʤ-ʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ (ʥʝʟʘʚʠ-

ʩʠʤʦ ʦʪ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ), ʦʙʣʘʜʘʝʪ ʘʚʪʦʥʦʤʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʪʠʧʘ.  ʆʥ 

ʫʧʨʘʚʣʷʝʪ ʫʥʘʩʣʝʜʦʚʘʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʦ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʝʪ 

ʨʝʩʫʨʩʳ ʩ ʜʨʫʛʠʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʢʣʠʝʥʪʘʤʠ.  

¶ ʏʠʩʪʘʷ ʘʚʪʦʥʦʤʥʦʩʪʴ: ʙʠʟʥʝʩ-ʣʦʛʠʢʘ ʠ ʨʝʩʫʨʩʳ ʥʘʭʦʜʷʪʩʷ 

ʧʦʜ ʧʦʣʥʳʤ ʢʦʥʪʨʦʣʝʤ ʩʝʨʚʠʩʘ.  ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʦʡ ʚʠʜ ʘʚʪʦʥʦʤʥʦ-
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ʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʠʩʘ ʙʠʟʥʝʩ-ʣʦʛʠʢʘ ʩʦʟʜʘ-

ʝʪʩʷ ʩ ʥʫʣʷ.  

7.  ʉʝʨʚʠʩʳ ʥʝ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ.  

ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʩʚʦʜʠʪʴ ʢ ʤʠʥʠʤʫʤʫ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷ-

ʥʠʠ, ʠ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʥʠ ʝʶ ʦʙʣʘʜʘʶʪ.  ʀʥʬʦʨʤʘʮʠʷ ʦ 

ʩʦʩʪʦʷʥʠʠï ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʘʥʥʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʪʝʢʫʱʫʶ ʜʝ-

ʷʪʝʣʴʥʦʩʪʴ.  ʅʘʧʨʠʤʝʨ, ʧʦʢʘ ʩʝʨʚʠʩ ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʦʦʙʱʝʥʠʝ, ʦʥ ʚʨʝ-

ʤʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ (stateful).  ɽʩʣʠ ʩʝʨʚʠʩ ʥʝʩʝʪ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʴ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʪʘʚʘʪʴʩʷ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʜʨʫʛʠʭ ʢʣʠʝʥʪʦʚ ʙʫʜʝʪ ʟʘ-

ʪʨʫʜʥʝʥʘ.  

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʩʪʦʷʥʠʷ(statelessness) ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʠ  ʠ  ʧʦʚʪʦʨʥʦʛʦ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʩʝʨ-

ʚʠʩʦʚ.  ʏʪʦʙʳ ʩʝʨʚʠʩ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ ʟʘʚʠʩʝʣ ʦʪ ʩʦʩʪʦʷʥʠʷ, ʝʛʦ 

ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʳ ʩ ʫʯʝʪʦʤ ʩʦʦʙʨʘʞʝʥʠʡ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ.  

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʉʆɸ, ʧʦʜʜʝʨʞʠʚʘʶʱʝʡ ʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʩʦʩʪʦʷʥʠʷ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʦʙʱʝʥʠʡ-ʜʦʢʫʤʝʥʪʦʚ.  ʏʝʤ 

ʚʳʰʝ ʩʣʦʞʥʦʩʪʴ ʩʦʦʙʱʝʥʠʷ, ʪʝʤ ʙʦʣʝʝ ʥʝʟʘʚʠʩʠʤʳʤ ʠ ʩʘʤʦʜʦʩʪʘʪʦʯ-

ʥʳʤ ʦʥʦ ʦʩʪʘʝʪʩʷ.  

8.  ʉʝʨʚʠʩʳ ʜʦʣʞʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʥʘʨʫʞʝʥʠʝ.  ʆʙʥʘʨʫʞʝʥʠʝ 

ʩʝʨʚʠʩʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʩʣʫʯʘʡʥʦʛʦ ʩʦʟʜʘʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ ʩʝʨ-

ʚʠʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʠʟʙʳʪʦʯʥʫʶ ʣʦʛʠʢʫ.  ʄʝʪʘʜʘʥʥʳʝ ʩʝʨʚʠʩʘ 

ʜʦʣʞʥʳ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʱʫʶ ʮʝʣʴ ʩʝʨʚʠʩʘ, ʥʦ ʠ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʴ, ʨʝʘʣʠʟʫʝʤʫʶ ʝʛʦ ʦʧʝʨʘʮʠʷʤʠ.  

ʅʘ ʫʨʦʚʥʝ ʉʆɸ, ʦʙʥʘʨʫʞʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʘʨʭʠ-

ʪʝʢʪʫʨʳ ʦʙʝʩʧʝʯʠʪʴ ʤʝʭʘʥʠʟʤʳ ʧʦʠʩʢʘ, ʪʘʢʠʝ ʢʘʢ ʨʝʝʩʪʨ ʠʣʠ ʢʘʪʘʣʦʛ.  

ʅʘ ʫʨʦʚʥʝ ʩʝʨʚʠʩʘ, ʧʨʠʥʮʠʧ ʦʙʥʘʨʫʞʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʮʝʩʩʫ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʩʝʨʚʠʩʘ, ʪʘʢ ʯʪʦʙʳ ʜʘʥʥʳʡ ʩʝʨʚʠʩ ʥʘʩʪʦʣʴʢʦ 

ʧʦʜʘʚʘʣʩʷ ʦʙʥʘʨʫʞʝʥʠʶ, ʥʘʩʢʦʣʴʢʦ ʪɻʦ ʚʦʟʤʦʞʥʦ. 
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ɺʝʙ-ʩʝʨʚʠʩʳ. 

 

XML ɺʝʙ-ʩʝʨʚʠʩʳ (ɺʝʙ-ʩʣʫʞʙʳ) ï ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥ-

ʪʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʥʝʟʘʚʠʩʠʤʳʝ ʤʘʩʰʪʘʙʠʨʫʝ-

ʤʳʝ ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ ʧʨʠʣʦʞʝʥʠʷ.  

ɺ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʚʝʙ-ʩʝʨʚʠʩʦʚ ʣʝʞʠʪ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʩʦʦʙ-

ʱʝʥʠʷʤʠ ʚ ʬʦʨʤʘʪʝ XML-ʜʦʢʫʤʝʥʪʦʚ.  ʇʝʨʝʜʘʯʘ ʩʦʦʙʱʝʥʠʡ ʧʨʦʠʩ-

ʭʦʜʠʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʪʦʢʦʣʦʚ HTTP, XML, XSD, SOAP, WSDL, 

UDDI.  

ʉʧʝʮʠʬʠʢʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʩʪʘʥʜʘʨʪʘ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʧʦʠʩʢʘ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʚʝʙ-ʩʝʨʚʠʩʘʤʠ ï ʵʪʦ WSDL, UDDI ʠ SOAP, ʦʙʨʘʟʫʶʱʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çʪʨʝʫʛʦʣʴʥʠʢ ʉʆɸè.   

ʇʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ ʠ ʧʦʩʪʘʚʱʠʢʦʤ ʚʝʙ-

ʩʝʨʚʠʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 5.3.  

  

 
ʈʠʩ. 5.3. ʇʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ  

ʠ ʧʦʩʪʘʚʱʠʢʦʤ ʚʝʙ-ʩʝʨʚʠʩʘ  

 

ʇʨʦʪʦʢʦʣ SOAP ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʜʘʣʝʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʧʦʤʦʱʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʦʙʤʝʥʘ XML-

ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʢʦʥ-

ʚʝʨʪʘ (ʦʙʝʨʪʢʠ), ʟʘʛʦʣʦʚʢʘ ʠ ʪʝʣʘ.  SOAP ʬʦʨʤʠʨʫʝʪ ʙʘʟʦʚʳʡ ʩʣʦʡ 

ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʦʚ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʙʤʝʥʘ 

ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʥʠʤʠ.   

SOAP (Simple Object Access Protocol) ï ʧʨʦʩʪʦʡ ʧʨʦʪʦʢʦʣ ʜʦʩʪʫ-

ʧʘ ʢ ʦʙʲʝʢʪʘʤ. SOAP ï ʵʪʦ ʧʨʦʪʦʢʦʣ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʨʘʩ-
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ʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ. SOAP ʠʩʧʦʣʴʟʫʝʪ XML ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʦ-

ʣʦʯʢʠ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʥʠʷ. ʊʘʢʘʷ ʦʙʦʣʦʯʢʘ ʥʝʟʘʚʠʩʠʤʘ ʦʪ ʩʝʤʘʥʪʠ-

ʢʠ ʨʝʘʣʠʟʘʮʠʠ.  

SOAP ʦʧʨʝʜʝʣʷʝʪ ʤʝʪʦʜ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ. ʕʪʦ ʚʦʟʤʦʞʥʦ 

ʙʣʘʛʦʜʘʨʷ ʦʙʦʣʦʯʢʝ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ XML, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʘʨʘʱʠʚʘʝʤʦʡ, 

ʘ ʪʘʢʞʝ ʦʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʝʪʝʚʳʤʠ ʧʨʦʪʦʢʦʣʘ-

ʤʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ SOAP ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ ʚ ʣʶ-

ʙʦʤ ʪʨʘʥʩʧʦʨʪʥʦʤ ʧʨʦʪʦʢʦʣʝ, ʥʘʧʨʠʤʝʨ: TCP, HTTP, SMTP. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ SOAP ʦʧʨʝʜʝʣʝʥʳ ʚʟʘʠʤʦʩʚʷ-

ʟʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, SOAP ʦʙʝʩʧʝʯʠʚʘ-

ʝʪ ʛʠʙʢʫʶ ʦʙʦʣʦʯʢʫ ʜʣʷ ʚʟʘʠʤʦʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʦʢʦʣʦʚ, ʘ ʪʘʢʞʝ 

ʨʝʘʣʠʟʫʝʪ ʷʚʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʜʣʷ HTTP.  

ɼʨʫʛʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘï ʵʪʦ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʦʜʝʣʠ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʝʝ: SOAP ʷʚʣʷʝʪʩʷ ʨʘʟ-

ʨʝʰʝʥʥʳʤ ʜʣʷ ʚʩʝʭ ʤʦʜʝʣʝʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ RPC 

(ʫʜʘʣʝʥʥʳʡ ʚʳʟʦʚ ʧʨʦʮʝʜʫʨ).  

ɺ SOAP ʦʧʨʝʜʝʣʝʥʘ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʩʦ-

ʦʙʱʝʥʠʡ.  ɺʩʝ ʤʥʦʞʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ ʚʦʟʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʦʙʱʠʡ 

ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ. ʅʦ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʧʦʣʫʯʘ-

ʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʘʪʴ ʦʪʧʨʘʚʠʪʝʣʶ ʦʪʚʝʪ. ʉ ʧʦʤʦʱʴʶ SOAP 

ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʭʝʤ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ, ʠ 

ʩʭʝʤʘ çʟʘʧʨʦʩ-ʦʪʚʝʪè ʦʜʥʘ ʠʟ ʥʠʭ. 

ɼʣʷ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ SOAP ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʪʦʢʦʣʳ, ʪ.ʢ. ʦʙʦʣʦʯʢʘ SOAP-ʩʦʦʙʱʝʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʪʦʢʦʣʘ. 

ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʨʦʪʦʢʦʣʦʚ ʫʞʝ ʦʧʨʝʜʝʣʝʥʳ ʧʨʘʚʠʣʘ, 

ʧʦ ʢʦʪʦʨʳʤ SOAP-ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʧʦʣʫʯʘʪʝʣʶ, 

ʪ.ʝ. ʧʦʜʦʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʧʠʩʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʪʴ 

SOAP ʠ ʜʨʫʛʦʡ ʧʨʦʪʦʢʦʣ, ʚ ʢʦʪʦʨʦʤ ʦʧʠʩʘʥʘ ʩʦʙʩʪʚʝʥʥʘʷ ʦʙʦʣʦʯʢʘ 

ʩʦʦʙʱʝʥʠʷ ʠ, ʚʦʟʤʦʞʥʦ, ʦʪʣʠʯʥʳʤʠ ʦʪ SOAP ʟʘʛʦʣʦʚʢʘʤʠ. SOAP 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʘʟʦʚʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ: 

HTTP, TCP, SMTP ʠ ʥʝʢʦʪʦʨʳʤʠ ʜʨʫʛʠʤʠ. 
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ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ SOAP ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʭ ʨʘʩ-

ʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʚ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʙʳʣ ʪʨʫʜʝʥ 

ʠʣʠ ʥʝʚʦʟʤʦʞʝʥ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʠʣʦʞʝʥʠʝ ʤʦʛʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ Web-ʩʝʨʚʠʩ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɼʣʷ 

ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʳʣ ʧʨʝʜʣʦʞʝʥ WSDL (Web 

Services Description Language) ï ʵʪʦ ʷʟʳʢ ʜʣʷ ʦʧʠʩʘʥʠʷ Web-ʩʝʨʚʠʩʦʚ. 

ɺ ʦʩʥʦʚʝ ʷʟʳʢʘ WSDL ʣʝʞʠʪ XML. 

ʗʟʳʢ WSDL (Web Services Description Language) ʦʧʠʩʳʚʘʝʪ ʩʝʨ-

ʚʠʩʳ ʚ ʚʠʜʝ ʥʝʢʠʭ ʘʙʩʪʨʘʢʪʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʠʥʠʤʘʪʴ ʥʘ 

ʚʭʦʜ ʜʦʢʫʤʝʥʪʳ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʠ ʠʥʠʮʠʠʨʦʚʘʪʴ ʦʪʧʨʘʚʣʝʥʠʝ 

ʜʦʢʫʤʝʥʪʦʚ ʜʨʫʛʠʭ ʪʠʧʦʚ.  WSDL ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʝʙ-

ʩʝʨʚʠʩʦʚ ʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ. WSDL ʦʧʨʝʜʝʣʷʝʪ ʩʝʨ-

ʚʠʩ ʩ ʜʚʫʭ ʪʦʯʝʢ ʟʨʝʥʠʷ: ʘʙʩʪʨʘʢʪʥʦʡ ʠ ʢʦʥʢʨʝʪʥʦʡ. 

ʅʘ ʘʙʩʪʨʘʢʪʥʦʤ ʫʨʦʚʥʝ ʩʝʨʚʠʩ ʟʘʜʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ ʧʦʩʳʣʘʝʤʳʭ 

ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʠʤ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘʤʠ 

XML Schema ʚ ʚʠʜʝ, ʥʝʟʘʚʠʩʠʤʦʤ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦ-

ʪʦʢʦʣʘ.  ʅʘ ʢʦʥʢʨʝʪʥʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʚʷʟʢʠ ʢ ʪʨʘʥʩʧʦʨʪ-

ʥʳʤ ʬʦʨʤʘʪʘʤ ʠ ʪʦʯʢʘʤ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʤʝʱʝʥʠʷ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʚ WSDL-ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʚʭʦʜʠʪʴ 

ʨʘʟʣʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʥʘʧʨʠʤʝʨ, ʚʦʟʤʦʞʥʳʝ ʦʧʝʨʘʮʠʠ, ʧʨʦʪʦʢʦʣ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʜʨ. ʆʙʳʯʥʦ ʚ ʜʦʢʫʤʝʥʪʝ WSDL ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʪʨʠ ʣʦʛʠʯʝʩʢʠʝ ʯʘʩʪʠ:  

¶ ʈʘʟʜʝʣ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ ʜʘʥʥʳʭï ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜ XML-ʩʦʦʙʱʝʥʠʡ;  

¶ ʈʘʟʜʝʣ ʘʙʩʪʨʘʢʪʥʳʭ ʦʧʝʨʘʮʠʠ ï ʟʜʝʩʴ ʫʢʘʟʳʚʘʝʪʩʷ ʩʧʠʩʦʢ 

ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʩʦʦʙʱʝʥʠʷʤʠ;  

¶ ʈʘʟʜʝʣ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʩʝʨʚʠʩʦʚ ï ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʫʢʘʟʳʚʘ-

ʝʪʩʷ ʤʝʪʦʜ, ʢʦʪʦʨʳʤ ʩʦʦʙʱʝʥʠʝ ʜʦʩʪʘʚʣʷʝʪʩʷ. 

ʇʨʦʪʦʢʦʣ UDDI (Universal Description Discovery & Integration) 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪ ʥʘ ʚʥʫʪʨʝʥʥʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʚʥʝʰʥʠʝ 

ʠʥʪʝʨʬʝʡʩʳ ʙʘʟʳ ʜʘʥʥʳʭ (ʨʝʧʦʟʠʪʦʨʠʷ), ʭʨʘʥʷʱʝʡ ʦʧʠʩʘʥʠʷ ʩʝʨʚʠ-

ʩʦʚ.  ɺʩʝ ʦʧʠʩʘʥʠʷ ʚ ɹɼ ʭʨʘʥʷʪʩʷ ʚ ʚʠʜʝ XML-ʟʘʧʠʩʝʡ.  ʇʦʩʣʝʜʥʷʷ 

ʚʝʨʩʠʷ UDDI ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʧʣʠʢʘʮʠʶ ʨʝʧʦʟʠʪʦʨʠʝʚ ʩʦ ʩʣʦʞʥʳʤʠ 
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ʤʦʜʝʣʷʤʠ ʠʭ ʧʦʜʯʠʥʝʥʥʦʩʪʠ ʜʨʫʛ ʜʨʫʛʫ, ʧʦʩʪʨʦʝʥʠʝ ʨʝʧʦʟʠʪʦʨʠʷ ʠʟ 

ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ (ʠ ʨʝʧʣʠʢʘʮʠʶ ʜʘʥʥʳʭ ʤʝʞʜʫ ʥʠʤʠ), ʛʣʦʙʘʣʴʥʫʶ 

ʫʥʠʢʘʣʴʥʦʩʪʴ ʟʘʧʠʩʝʡ ʠ ʢʣʶʯʝʡ, API ʧʫʙʣʠʢʘʮʠʠ ʦʧʠʩʘʥʠʡ ʠ ʧʦʜʧʠʩ-

ʢʠ ʥʘ ʠʟʤʝʥʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʮʝʣʦʩʪʥʦʩʪʠ ʜʘʥʥʳʭ, ʠʥʪʝʨ-

ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʟʘʧʠʩʝʡ, ʰʠʬʨʦʚʘʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ.  ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʚʝʨʩʠʷ UDDI 2.0 ʧʨʝʜʥʘʟʥʘʯʘʣʘʩʴ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʘʪʘʣʦʛʦʚ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʙʠʟʥʝʩʘ, ʚʝʨʩʠʷ 3.0 ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʠ ʥʘ ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚ-

ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ 

ʠʜʝʦʣʦʛʠʠ ʩʝʨʚʠʩ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. ʇʦʵʪʦʤʫ ʦʥʘ ʜʦ-

ʧʫʩʢʘʝʪ ʩʦʟʜʘʥʠʝ ʨʝʝʩʪʨʦʚ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ (ʦʙʱʝʜʦʩʪʫʧʥʳʡ, ʯʘʩʪ-

ʥʳʡ ʠ ʩ ʨʘʟʜʝʣʷʝʤʳʤ ʜʦʩʪʫʧʦʤ). 
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ɻʣʘʚʘ 6. ʇʈɸʂʊʀʏɽʉʂɸʗ ʈɽɸʃʀɿɸʎʀʗ ʈɽʇʃʀʂɸʎʀʀ   

ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʉʋɹɼ 

 

6.1. ʈʝʧʣʠʢʘʮʠʷ ʚ MS SQL Server 

  

ʈʝʧʣʠʢʘʮʠʷ - ʵʪʦ ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʦʩʥʦʚ-

ʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ(ʠʟʜʘʪʝʣʴ) ʢ ʙʘʟʘʤ ʜʘʥʥʳʤ- ʧʦʜʧʠʩʯʠʢʘʤ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʪʝʭʥʠʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʙʘʟ ʜʘʥʥʳʭ.   

ʉʦʩʪʦʠʪ ʵʪʘ ʪʝʭʥʠʢʘ ʚ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʩ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ ʙʘʟʳ 

ʜʘʥʥʳʭ ʧʦʩʪʦʷʥʥʦ ʢʦʧʠʨʫʶʪʩʷ (ʨʝʧʣʠʮʠʨʫʶʪʩʷ) ʥʘ ʦʜʠʥ ʠʣʠ ʥʝ-

ʩʢʦʣʴʢʦ ʜʨʫʛʠʭ (ʥʘʟʳʚʘʝʤʳʝ ʨʝʧʣʠʢʘʤʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʷʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘʛʨʫʟʢʫ ʩ ʦʜʥʦʛʦ ʩʝʨʚʝʨʘ ʥʘ ʥʝʩʢʦʣʴʢʦ.  

ʉʪʘʪʴʷ (article) ð ʵʪʦ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʤʳ ʙʫʜʝʤ ʨʝʧʣʠʮʠʨʦ-

ʚʘʪʴ, ʪʘʢʠʝ ʢʘʢ ʪʘʙʣʠʮʳ, ʧʨʦʮʝʜʫʨʳ, ʬʫʥʢʮʠʠ ʠ ʪ. ʜ.  

ʇʫʙʣʠʢʘʮʠʷ(publication) ð ʵʪʦ ʥʘʙʦʨ ʩʪʘʪʝʡ, ʠʣʠ ʧʨʦʱʝ ʛʦʚʦ-

ʨʷ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʥʘʙʦʨ ʦʙʲʝʢʪʦʚ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ.  

ʌʠʣʴʪʨʳ ð ʥʘʙʦʨ ʫʩʣʦʚʠʡ ʜʣʷ ʩʪʘʪʴʠ. ɺ ʨʝʧʣʠʢʘʮʠʠ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨʳ ʥʘ ʪʘʙʣʠʮʳ, ʚʴʶʰʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʨʝʧ-

ʣʠʮʠʨʦʚʘʪʴ ʪʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ, ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʤʝʥʴʰʘ-

ʝʪʩʷ ʧʝʨʝʜʘʚʘʝʤʳʡ ʪʨʘʬʠʢ, ʫʤʝʥʴʰʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʩʪʴ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʭʨʘʥʠʤʳʡ ʦʙʲʝʤ ʜʘʥʥʳʭ.  

ʕʢʟʝʤʧʣʷʨ SQL Server, ʩʦʜʝʨʞʘʱʠʡ ʙʘʟʫ ʜʘʥʥʳʭ, ʠʟ ʢʦʪʦʨʦʡ  

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʜʘʥʥʳʝ, ʥʘʟʳʚʘʝʪʩʷ ʠʟʜʘʪʝʣʝʤ (Publisher). ɺ 

ʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʜʥʫ ʠʣʠ ʙʦʣʝʝ ʧʫʙʣʠʢʘʮʠʡ 

(Publication), ʢʦʪʦʨʳʝ ʣʦʛʠʯʝʩʢʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʜʥʫ ʠʣʠ ʙʦʣʝʝ ʩʪʘ-

ʪʝʡ (Article). ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʦʙʲʝʢʪ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʧʫʙʣʠʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʩʣʘʪʴ ʚ ʜʨʫʛʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. ɼʦ-

ʧʫʩʪʠʤʳʝ ʪʠʧʳ ʦʙʲʝʢʪʦʚ ʚ ʩʪʘʪʴʷʭ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʘʙʣʠʮʳ, ʭʨʘʥʠʤʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

ɼʣʷ ʨʝʧʣʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʦʪʜʝʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝ-

ʥʠʷ ʤʝʪʘʜʘʥʥʳʭ ʠ ʧʝʨʝʩʳʣʘʝʤʳʭ ʜʘʥʥʳʭ. ʊʘʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʥʘʟʳʚʘ-

ʝʪʩʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ (Distribution Database), ʘ ʵʢʟʝʤ-

ʧʣʷʨ SQL Server, ʥʘ ʢʦʪʦʨʦʤ ʦʥʘ ʭʨʘʥʠʪʩʷ, - ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤ 

(Distributor). ʈʘʩʧʨʦʩʪʨʘʥʠʪʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʪʝʤ ʞʝ ʵʢʟʝʤʧʣʷʨʦʤ SQL 
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Server, ʯʪʦ ʠ ʠʟʜʘʪʝʣʴ, ʦʪʜʝʣʴʥʳʤʠ ʵʢʟʝʤʧʣʷʨʦʤ ʠʣʠ ʵʢʟʝʤʧʣʷʨʦʤ, ʥʘ 

ʢʦʪʦʨʳʡ ʧʝʨʝʩʳʣʘʶʪʩʷ ʜʘʥʥʳʝ. ʈʝʰʝʥʠʝ ʦ ʨʘʟʤʝʱʝʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ ʦʙʳʯʥʦ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʠ ʪʘʢʠʭ ʤʦʤʝʥ-

ʪʦʚ ʢʘʢ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʠʣʠ ʜʦʩʪʫʧʥʦʩʪʴ (ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʝʧʣʠʢʘʮʠʷ 

ʪʨʘʥʟʘʢʮʠʡ ʩʦʯʝʪʘʝʪʩʷ ʩ ʟʝʨʢʘʣʠʨʦʚʘʥʠʝʤ ʙʘʟ ʜʘʥʥʳʭ).  

ʉʝʨʚʝʨ, ʧʦʣʫʯʘʶʱʠʡ ʜʘʥʥʳʝ ʦʪ ʠʟʜʘʪʝʣʷ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʧʠʩʯʠ-

ʢʦʤ (Subscriber). ʇʦʜʧʠʩʯʠʢʦʤ ʤʦʞʝʪ ʙʳʪʴ ʪʦʪ ʞʝ ʵʢʟʝʤʧʣʷʨ SQL 

Server, ʯʪʦ ʠ ʠʟʜʘʪʝʣʴ, ʵʢʟʝʤʧʣʷʨ, ʷʚʣʷʶʱʠʡʩʷ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝʤ, 

ʠʣʠ ʦʪʜʝʣʴʥʳʡ ʵʢʟʝʤʧʣʷʨ SQL Server. ʇʦʜʧʠʩʯʠʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʜʦʙʘʚʣʝʥʠʷ ʧʦʜʧʠʩʢʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʫʙʣʠʢʘʮʠʶ. ɹʘʟʘ 

ʜʘʥʥʳʭ ʧʦʜʧʠʩʯʠʢʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʢʘʢ ʨʝʧʣʠʮʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ ʥʝ-

ʨʝʧʣʠʮʠʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʠ ʭʨʘʥʠʪʴ ʙʦʣʝʝ ʦʜʥʦʡ ʧʦʜʧʠʩʢʠ ʦʪ ʨʘʟ-

ʥʳʭ ʧʫʙʣʠʢʘʮʠʡ.  

ʇʦʜʧʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ (push), 

ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʧʝʨʝʩʳʣʘʶʪʩʷ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ ʚ 

ʙʘʟʫ ʜʘʥʥʳʭ ʧʦʜʧʠʩʯʠʢʘ, ʠʣʠ ʢʘʢ ʧʦʜʧʠʩʢʘ ʧʦ ʟʘʧʨʦʩʫ (pull), ʢʦʛʜʘ 

ʜʘʥʥʳʝ ʟʘʧʨʘʰʠʚʘʶʪʩʷ ʧʦʜʧʠʩʯʠʢʦʤ. ʇʨʠʥʫʜʠʪʝʣʴʥʳʝ ʧʦʜʧʠʩʢʠ ʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʨʝʧʣʠʢʘʮʠʠ ʤʦʤʝʥʪʘʣʴʥʳʭ 

ʩʥʠʤʢʦʚ (snapshot replication) ʠ ʨʝʧʣʠʢʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ (transactional 

replication). ʇʦʜʧʠʩʢʠ ʧʦ ʟʘʧʨʦʩʫ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʧʣʠʢʘ-

ʮʠʠ ʩʣʠʷʥʠʝʤ (merge replication), ʪʘʢ ʢʘʢ ʧʦʜʧʠʩʯʠʢ ʤʦʞʝʪ ʯʘʱʝ ʦʪ-

ʢʣʶʯʘʪʴʩʷ ʦʪ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʪʨʝʙʦʚʘʪʴ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ, ʦʙʥʦʚʣʷ-

ʝʤʳʭ ʧʦ ʟʘʧʨʦʩʫ. ʈʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʚʠʜʘ ʧʦʜʧʠʩʢʠ ʪʘʢʞʝ ʤʦʞʝʪ ʙʘ-

ʟʠʨʦʚʘʪʴʩʷ ʥʘ ʝʤʢʦʩʪʠ ʠ ʦʙʲʝʤʝ ʠʟʙʳʪʦʯʥʦʡ ʥʘʛʨʫʟʢʠ ʩʝʨʚʝʨʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʪʦʧʦʣʦʛʠʠ ʨʝʧʣʠʢʘʮʠʠ.  

ʊʠʧʳ ʨʝʧʣʠʢʘʮʠʠ  

 ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʨʝʧʣʠʢʘʮʠʠ: ʨʝʧʣʠʢʘʮʠʷ ʤʦ-

ʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ, ʨʝʧʣʠʢʘʮʠʷ ʪʨʘʥʟʘʢʮʠʡ ʠ ʨʝʧʣʠʢʘʮʠʷ ʩʣʠʷʥʠʝʤ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʠ ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʵʪʠʭ ʪʠʧʘʭ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ, 

ʥʘʧʨʠʤʝʨ, ʦʜʥʦʨʘʥʛʦʚʘʷ ʨʝʧʣʠʢʘʮʠʷ (peer-to-peer replication).  

ʈʝʧʣʠʢʘʮʠʷ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ 

ʜʘʥʥʳʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʉʥʠʤʦʢ ʧʝʨʝʩʳʣʘʝʪʩʷ ʠ 

ʙʦʣʝʝ ʥʝ ʦʙʥʦʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ ʨʝʧʣʠʢʘʮʠʠ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʩʜʝʣʘʥ 

ʥʦʚʳʡ ʩʥʠʤʦʢ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʪʧʨʘʚʣʝʥ ʧʦʜʧʠʩʯʠʢʫ. ʈʝʧʣʠʢʘʮʠʷ 
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ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʭʝ-

ʤʳ ʩʪʘʪʝʡ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʜʘʥʥʳʭ ʫ ʧʦʜʧʠʩʯʠʢʘ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ 

ʪʨʘʥʟʘʢʮʠʡ ʠ ʨʝʧʣʠʢʘʮʠʠ ʩʣʠʷʥʠʝʤ.  

ʈʝʧʣʠʢʘʮʠʷ ʩʣʠʷʥʠʝʤ ʧʦʟʚʦʣʷʝʪ ʧʦʜʧʠʩʯʠʢʫ ʥʘʧʨʷʤʫʶ ʤʦʜʠ-

ʬʠʮʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦʜʧʠʩʢʠ (ʩʪʘʪʴʠ) ʠ ʟʘʪʝʤ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʤʦ-

ʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʪʨʦʢʠ ʩ ʠʟʜʘʪʝʣʝʤ. ʇʦʜʧʠʩʯʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʢʦ-

ʪʦʨʦʝ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʳ ʦʪ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʜʢʣʶ-

ʯʘʪʴʩʷ ʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʟʘʧʨʦʩʫ. ɺ ʵʪʦʪ ʤʦʤʝʥʪ ʠʭ ʠʟ-

ʤʝʥʝʥʠʷ ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʩ ʠʟʜʘʪʝʣʝʤ ʠ ʥʘʦʙʦʨʦʪ. ʕʪʦ ʤʦʞʝʪ ʧʨʠ-

ʚʝʩʪʠ ʢ ʢʦʥʬʣʠʢʪʫ ʜʘʥʥʳʭ, ʢʦʛʜʘ ʠʟʜʘʪʝʣʴ ʠ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʧʦʜʧʠʩ-

ʯʠʢʦʚ ʧʳʪʘʶʪʩʷ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʜʘʥʥʳʝ.  

ʇʦʩʣʝʜʥʠʡ ʪʠʧ ʨʝʧʣʠʢʘʮʠʠ - ʪʦʪ, ʢʦʪʦʨʳʡ ʤʳ ʨʘʩʩʤʦʪʨʠʤ, - ʨʝ-

ʧʣʠʢʘʮʠʷ ʪʨʘʥʟʘʢʮʠʡ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʧʣʠʢʘʮʠʷ 

ʪʨʘʥʟʘʢʮʠʡ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʦʪʦʢʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʩ ʥʠʟ-

ʢʠʤ ʫʨʦʚʥʝʤ ʟʘʜʝʨʞʝʢ, ʚʳʧʦʣʥʷʝʤʦʝ ʠʟʜʘʪʝʣʝʤ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʙʦʣʝʝ 

ʧʦʜʧʠʩʯʠʢʦʚ. ʈʝʧʣʠʮʠʨʫʝʤʳʝ ʜʘʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʧʦʜʧʠʩʯʠʢʦʤ ʚ ʨʝʞʠʤʝ "ʪʦʣʴʢʦ ʯʪʝʥʠʝ". ʄʦʜʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ ʫ ʧʦʜ-

ʧʠʩʯʠʢʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʩʝʛʦ ʥʘʙʦʨʘ 

ʜʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ ʠʟʜʘʪʝʣʷ.   

 

ʇʦʜʛʦʪʦʚʢʘ MS SQL Server ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ 

 

1. ʅʝʦʙʭʦʜʠʤʳʝ ʢʦʤʧʦʥʝʥʪʳ  

  

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʝʧʣʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ SQL Server, ʉʨʝʜʘ 

SQL Server Management Studio (SSMS) ʠ ʙʘʟʘ ʜʘʥʥʳʭ 

AdventureWorks:  

 ʅʘ ʩʝʨʚʝʨʝ ʠʟʜʘʪʝʣʷ (source) ʫʩʪʘʥʦʚʠʪʝ:  

o ʃʶʙʦʡ ʚʳʧʫʩʢ SQL Server, ʢʨʦʤʝ SQL Server Express ʠʣʠ 

SQL Server Compact. ʕʪʠ ʚʳʧʫʩʢʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʟʜʘʪʝʣʷʤʠ ʨʝʧʣʠ-

ʢʘʮʠʠ.  

o ɺ ʜʘʥʥʳʭ AdventureWorks2012 ʦʙʨʘʟʝʮ ʙʘʟʳ ʜʘʥʥʳʭ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʟʮʳ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʝ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ.  
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Å ʅʘ ʩʝʨʚʝʨʝ ʧʦʜʧʠʩʯʠʢʘ (destination) ʫʩʪʘʥʦʚʠʪʝ ʣʶʙʦʡ ʚʳ-

ʧʫʩʢ SQL Server, ʢʨʦʤʝ SQL Server Compact. SQL Server Compact ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʧʠʩʯʠʢʦʤ ʚ ʨʝʧʣʠʢʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ.  

Å ʋʩʪʘʥʦʚʠʪʝ SQL Server Management Studio.  

Å ʋʩʪʘʥʦʚʠʪʝ SQL Server 2017 Developer edition.  

Å ʉʢʘʯʘʡʪʝ ʦʙʨʘʟʝʮ ʙʘʟʳ ʜʘʥʥʳʭ AdventureWorks.  

  

ɺʘʞʥʦ!  

V ʈʝʧʣʠʢʘʮʠʷ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʵʢʟʝʤʧʣʷʨʘʭ SQL Server ʩ 

ʙʦʣʝʝ ʯʝʤ ʜʚʫʤʷ ʚʝʨʩʠʷʤʠ.  

V ɺ  SQL  Server  Management  Studio  ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ ʠʟʜʘʪʝʣʶ ʠ ʧʦʜʧʠʩʯʠʢʫ ʩ ʧʦʤʦʱʴʶ ʠʤʝʥʠ ʚʭʦ-

ʜʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʦʡ ʨʦʣʠ ʩʝʨʚʝʨʘ 

sysadmin.  

  

2. ʉʦʟʜʘʥʠʝ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ Windows ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ  

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʩʦʟʜʘʶʪʩʷ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ Windows ʜʣʷ ʟʘʧʫʩʢʘ 

ʘʛʝʥʪʦʚ ʨʝʧʣʠʢʘʮʠʠ.   

ʉʦʟʜʘʡʪʝ ʦʪʜʝʣʴʥʫʶ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ Windows ʥʘ ʣʦʢʘʣʴʥʦʤ 

ʩʝʨʚʝʨʝ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʘʛʝʥʪʦʚ:  

ʊʘʙʣʠʮʘ 14. ʊʨʝʙʫʝʤʳʝ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ 

   

 

Agent Location Account name 

Snapshot Agent Publisher <machine_name>\repl_snapshot 

Log Reader 

Agent 

Publisher <machine_name>\repl_logreader 

Distribution 

Agent 

Publisher and subscriber <machine_name>\repl_distribution 

Merge Agent Publisher and subscriber <machine_name>\repl_merge 

https://docs.microsoft.com/sql/ssms/download-sql-server-management-studio-ssms
https://www.microsoft.com/sql-server/sql-server-downloads
https://github.com/Microsoft/sql-server-samples/releases
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ɺʘʞʥʦ!  

 ɺ ʨʝʧʣʠʢʘʮʠʠ Publisher ʠ Distributor ʠʩʧʦʣʴʟʫʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʦʙʲʝʢʪ (NODE1\SQL2016) SQL Server. ʆʙʲʝʢʪ subscriber 

(NODE2\SQL2016) ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʥʳʤ. Publisher ʠ Subscriber ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ SQL Server, ʥʦ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ Publisher ʠ Subscriber ʠʩʧʦʣʴʟʫʶʪ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ.  

  

ʉʦʟʜʘʜʠʤ ʣʦʢʘʣʴʥʳʝ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ Windows ʜʣʷ ʘʛʝʥʪʦʚ ʨʝ-

ʧʣʠʢʘʮʠʠ Publisher  

1. ɼʣʷ  Publisher,  ʦʪʢʨʦʡʪʝ Computer Management ʠʟ Ad-

ministrative Tools ʥʘ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ.  

2. ɺ System Tools, ʨʘʩʢʨʦʡʪʝ Local Users and Groups.  

3. ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʧʫʥʢʪʫ Users ʠ ʚʳʙʝ-

ʨʠʪʝ New User.  

4. ɺʚʝʜʠʪʝ ʚ ʧʦʣʝ User name ʟʥʘʯʝʥʠʝ repl_snapshot, ʚʚʝʜʠʪʝ 

ʧʘʨʦʣʴ ʠ ʜʨʫʛʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ 

ʉʦʟʜʘʪʴ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ repl_snapshot ʘʛʝʥʪʘ:  

 

 
ʈʠʩ. 6.1. ʉʦʟʜʘʥʠʝ repl_snapshot ʘʛʝʥʪʘ 
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5. ʇʦʚʪʦʨʠʪʝ ʧʨʝʜʳʜʫʱʠʡ ʰʘʛ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʫʯʝʪʥʳʝ ʟʘʧʠ-

ʩʠ repl_logreader, repl_distribution ʠ repl_merge:  

 

 
ʈʠʩ. 6.2. ʉʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ. 

 

6. ɿʘʢʨʦʡʪʝ ʦʢʥʦ.  

  

3. ʇʦʜʛʦʪʦʚʢʘ snapshot folder  

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʥʘʩʪʨʦʠʤ snapshot folder, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʩʦ-

ʟʜʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʤʦʤʝʥʪʘʣʴʥʦʛʦ ʩʥʠʤʢʘ ʧʫʙʣʠʢʘʮʠʠ.  

ʉʦʟʜʘʜʠʤ ʦʙʱʫʶ ʧʘʧʢʫ ʜʣʷ snapshot folder ʠ ʥʘʟʥʘʯʠʤ ʧʨʘʚʘ ʜʦ-

ʩʪʫʧʘ  

1. ɺ ʧʨʦʚʦʜʥʠʢʝ ʧʝʨʝʡʜʠʪʝ ʢ ʧʘʧʢʝ SQL Server date, ʨʘʩʧʦ-

ʣʦʞʝʥʥʘʷ ʧʦ ʘʜʨʝʩʫ: C:\Program Files\Microsoft SQL 

Server\MSSQL.X\MSSQL\Data.  

2. ʉʦʟʜʘʡʪʝ ʥʦʚʫʶ ʧʘʧʢʫ ʩ ʠʤʝʥʝʤ repldata.  

3. ʅʘʞʤʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʩʦʟʜʘʥʥʦʡ ʧʘʧʢʝ ʠ ʚʳ-

ʙʝʨʠʪʝ ʉʚʦʡʩʪʚʘ.  

ʘ. ɺʦ ʚʢʣʘʜʢʝ Sharing ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ repldata Properties ʚʳ-

ʙʝʨʠʪʝ Advanced Sharing.  

ʙ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Advanced Sharing ʚʳʙʝʨʠʪʝ Share this 

Folder, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ Permissions.  
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ʈʠʩ. 6.3. ʉʦʟʜʘʥʠʝ ʥʦʚʦʡ ʧʘʧʢʠ repldata 

 

4. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Permissions for  repldata ʚʳʙʝʨʠʪʝ ɼʦ-

ʙʘʚʠʪʴ. ɺ Select User, Computers, Service Account, or Groups ʚʚʝʜʠ-

ʪʝ ʠʤʷ ʩʥʠʤʢʘ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʘʛʝʥʪʘ, ʩʦʟʜʘʥʥʦʡ ʨʘʥʝʝ, ʢʘʢ <Publish-

er_Machine_Name>\repl_snapshot. ɺʳʙʝʨʠʪʝ Check Names, ʘ ʟʘʪʝʤ 

ʚʳʙʝʨʠʪʝ ʆʂ.  
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ʈʠʩ. 6.4. ʈʘʙʦʪʘ ʩ ʜʠʘʣʦʛʦʚʳʤʠ ʦʢʥʘʤʠ ʠʟ ʧʫʥʢʪʘ 4. 

 

5. ʇʦʚʪʦʨʠʪʝ ʰʘʛ 4, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʜʚʝ ʜʨʫʛʠʝ ʫʯʝʪʥʳʝ ʟʘ-

ʧʠʩʠ, ʢʦʪʦʨʳʝ ʚʳ ʩʦʟʜʘʣʠ ʨʘʥʝʝ: 

<Publisher_Machine_Name>\repl_merge ʠ 

<Publisher_Machine_Name>\repl_distribution .  

6. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʪʨʝʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ ʥʘʟʥʘʯʴʪʝ ʩʣʝʜʫ-

ʶʱʠʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ:  

¶ repl_distribution: Read  

¶ repl_merge: Read  

¶ repl_snapshot: Full Control   

 

 
ʈʠʩ. 6.5. ʅʘʟʥʘʯʝʥʠʝ ʧʨʘʚ ʜʦʩʪʫʧʘ 

 

7. ʇʦʩʣʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʨʘʚ ʜʦʩʪʫʧʘ, ʚʳʙʝʨʠʪʝ ʆʂ, ʯʪʦʙʳ 

ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Permissions for repldata. ʅʘʞʤʠʪʝ ʆʂ, ʯʪʦ-

ʙʳ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Advanced Sharing.  

8. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ repldata Properties, ʚʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ  

Security, ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ Edit :   



 

307 

 
ʈʠʩ. 6.6. ʈʘʙʦʪʘ ʩ ʜʠʘʣʦʛʦʚʳʤ ʦʢʥʦʤ ʠʟ ʧʫʥʢʪʘ 8 

 

9. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Permissions for repldata ʚʳʙʝʨʠʪʝ ɼʦ-

ʙʘʚʠʪʴ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Select Users, Computers, Service Ac-

counts, or Groups ʚʚʝʜʠʪʝ ʠʤʷ Snapshot Agent account, ʩʦʟʜʘʥʥʦʝ 

ʨʘʥʝʝ, ʢʘʢ <Publisher_Machine_Name>\repl_snapshot. ɺʳʙʝʨʠʪʝ 

Check Names, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ʆʂ.  

 

 
ʈʠʩ. 6.7. ʈʘʙʦʪʘ ʩ ʜʠʘʣʦʛʦʚʳʤʠ ʦʢʥʘʤʠ ʠʟ ʧʫʥʢʪʘ 9. 
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10. ʇʦʚʪʦʨʠʪʝ ʧʨʝʜʳʜʫʱʠʡ ʰʘʛ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʨʘʟʨʝʰʝʥʠʷ 

ʜʣʷ ʘʛʝʥʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ 

<Publisher_Machine_Name>\repl_distribution, ʠ ʜʣʷ ʘʛʝʥʪʘ ʩʣʠʷʥʠʷ 

ʢʘʢ <Publisher_Machine_Name>\repl_merge.  

11. ʋʙʝʜʠʪʝʩʴ, ʯʪʦ ʩʣʝʜʫʶʱʠʝ ʨʘʟʨʝʰʝʥʠʷ ʨʘʟʨʝʰʝʥʳ:  

¶ repl_distribution: Read  

¶ repl_merge: Read  

¶ repl_snapshot: Full Control   

 

 
ʈʠʩ. 6.8. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʨʝʰʝʥʠʡ ʜʣʷ ʘʛʝʥʪʘ 

 

12. ʇʝʨʝʡʜʠʪʝ ʥʘ ʚʢʣʘʜʢʫ Sharing ʩʥʦʚʘ ʠ ʦʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ 

ʥʘ Network Path ʜʣʷ ʜʦʩʪʫʧʘ. ʕʪʦʪ ʧʫʪʴ ʧʦʥʘʜʦʙʠʪʩʷ ʧʦʟʞʝ ʧʨʠ 

ʥʘʩʪʨʦʡʢʝ snapshot folder.  
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ʈʠʩ. 6.9. ʆʧʨʝʜʝʣʝʥʠʝ ʧʫʪʠ ʧʘʧʢʠ 

 

13. ɺʳʙʝʨʠʪʝ ʆʂ , ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ repldata 

Properties.  

  

4 ʅʘʩʪʨʦʡʢʘ distribution  

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʥʘʩʪʨʘʠʚʘʝʪʩʷ distribution ʜʣʷ ʠʟʜʘʪʝʣʝʡ, ʠ ʫʩʪʘ-

ʥʘʚʣʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʨʘʟʨʝʰʝʥʠʷ publication ʠ distribution ʜʣʷ 

ʙʘʟ ʜʘʥʥʳʭ. ɽʩʣʠ distributor ʫʞʝ ʥʘʩʪʨʦʝʥ, ʪʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ ʵʪʠʤ ʨʘʟʜʝʣʦʤ ʦʪʢʣʶʯʠʪʴ ʧʫʙʣʠʢʘʮʠʶ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ. ʅʝ ʜʝʣʘʡʪʝ ʵʪʦʛʦ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʩʫʱʝʩʪʚʫ-

ʶʱʫʶ ʪʦʧʦʣʦʛʠʶ ʨʝʧʣʠʢʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʙʦʯʝʡ ʩʨʝʜʝ.  

ʅʘʩʪʨʦʡʢʘ distribution ʥʘ publisher  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ publisher ʚ ʩʨʝʜʝ ʉʨʝʜʘ SQL Server 

Management Studio ʠ ʨʘʟʚʝʨʥʠʪʝ ʫʟʝʣ ʩʝʨʚʝʨʘ.  

2. ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʧʘʧʢʫ Replication ʠ 

ʚʳʙʝʨʠʪʝ Configure Distribution :  
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ʈʠʩ. 6.10. ʈʘʙʦʪʘ ʩ ʢʦʥʪʝʢʩʪʥʳʤ ʤʝʥʶ ʠʟ ʧʫʥʢʪʘ 2. 

 ɺʘʞʥʦ!  

 ɽʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʧʦʜʢʣʶʯʝʥʠʝ ʢ SQL Server ʩ ʧʦʤʦʱʴʶ ʠʤʝʥʠ 

localhost, ʘ ʥʝ ʬʘʢʪʠʯʝʩʢʦʝ ʠʤʷ ʩʝʨʚʝʨʘ, ʚʘʤ ʚʳʩʚʝʪʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ ʩ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ, ʯʪʦ SQL Server ʥʝ ʫʜʘʝʪʩʷ ʧʦʜʢʣʶʯʠʪʴʩʷ ʢ 

ʩʝʨʚʝʨʫ localhost. ɺʳʙʝʨʠʪʝ ʆʂ ʚ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Connect to Server, ʠʟʤʝʥʠʪʝ Server name ʩʦ ʟʥʘ-

ʯʝʥʠʷ localhost ʥʘ ʠʤʷ ʚʘʰʝʛʦ ʩʝʨʚʝʨʘ. ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ ʧʦʜʢʣʶʯʠʪʴ-

ʩ.̫  

  

ɿʘʧʫʩʪʠʪʩʷ The Distribution Configuration Wizard.  

3. ʅʘ ʩʪʨʘʥʠʮʝ Distributor , ʚʳʙʝʨʠʪʝ <'ServerName'>, ʢʦʪʦ-

ʨʦʝ ʙʫʜʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ Distributor ; SQL 

Server ʩʦʟʜʘʩʪ ʜʠʩʪʨʠʙʫʪʠʚ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʞʫʨʥʘʣʘ. ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ 

Next.  
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ʈʠʩ. 6.11. ʉʦʟʜʘʥʠʝ ʜʠʩʪʨʠʙʫʪʠʚʘ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʞʫʨʥʘʣʘ. 

 

4. ɽʩʣʠ SQL Server Agent ʥʝ ʨʘʙʦʪʘʝʪ, ʥʘ ʩʪʘʨʪʦʚʦʡ ʩʪʨʘʥʠ-

ʮʝ SQL Server Agent ʫʩʪʘʥʦʚʠʪʝ ɼʘ, ʥʘʩʪʨʦʡʢʘ SQL Server Agent ʟʘ-

ʧʫʩʢʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺʳʙʝʨʠʪʝ Next.  

5. ɺʚʝʜʠʪʝ ʧʫʪʴ \\<Publisher_Machine_Name>\repldata ʚ 

Snapshot folder , ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ɼʘʣʝʝ. ʕʪʦʪ ʧʫʪʴ ʜʦʣʞʝʥ ʩʦʚʧʘ-

ʜʘʪʴ ʩ ʪʝʤ, ʯʪʦ ʚʳ ʟʘʧʦʤʥʠʣʠ ʨʘʥʝʝ ʧʦʜ Network Path ʜʣʷ ʚʘʰʝʛʦ 

repldata.  
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ʈʠʩ. 6.12. ɺʚʦʜ ʧʫʪʠ ʧʘʧʢʠ. 

 

6. ʇʨʠʤʠʪʝ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘ ʦʩʪʘʚʰʠʭʩʷ ʩʪʨʘʥʠʮʘʭ 

ʤʘʩʪʝʨʘ ʥʘʩʪʨʦʝʢ.  

 

 
ʈʠʩ. 6.13. ɺʳʩʪʘʚʣʷʝʤ ʟʥʘʯʝʥʠʷ ʥʘʩʪʨʦʝʢ 

 

7. ɺʳʙʝʨʠʪʝ ɻʦʪʦʚʦ, ʯʪʦʙʳ ʚʢʣʶʯʠʪʴ distribution.  

ʇʨʠ ʥʘʩʪʨʦʡʢʝ ʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʷ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʩʣʝʜʫʶʱʘʷ 

ʦʰʠʙʢʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʟʘʧʫʩʢʘ 

ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ SQL Server Agent, ʥʝ ʷʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʚ ʩʠ-

ʩʪʝʤʝ. ʅʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʟʘʧʫʩʪʠʪʴ SQL Server Agent ʚʨʫʯʥʫʶ, ʧʨʝʜʦ-
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ʩʪʘʚʠʪʴ ʵʪʠ ʨʘʟʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ, ʠʣʠ ʠʟʤʝʥʠʪʴ 

ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ, ʠʩʧʦʣʴʟʫʝʤʫʶ SQL Server Agent.  

 

 
ʈʠʩ. 6.14. ʋʯʝʪʥʘʷ ʟʘʧʠʩʴ ʥʝ ʷʚʣʷʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʚ ʩʠʩʪʝʤʝ 

ɽʩʣʠ ʵʢʟʝʤʧʣʷʨ SQL Server Management Studio ʨʘʙʦʪʘʝʪ ʩ ʧʨʘ-

ʚʘʤʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ SQL Agent ʚʨʫʯʥʫʶ ʠʟ SSMS.  

 

 
ʈʠʩ. 6.15. ɿʘʧʫʩʢ ʧʨʘʚ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚʨʫʯʥʫʶ. 
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ɺʘʞʥʦ!  

 ɽʩʣʠ SQL Agent ʥʝ ʟʘʧʫʩʪʠʪʴʩʷ, ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳ-

ʰʠ SQL Agent ʚ SSMS ʠ ʚʳʙʝʨʠʪʝ ʆʙʥʦʚʠʪʴ. ɽʩʣʠ ʦʥ ʚʩʝ ʝʱʝ ʥʘʭʦ-

ʜʠʪʩʷ ʚ ʦʩʪʘʥʦʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʟʘʧʫʩʪʠʪʝ ʝʛʦ ʚʨʫʯʥʫʶ ʠʟ SQL 

Server Configuration Manager.  

  

5. ʅʘʩʪʨʦʡʢʘ ʧʨʘʚ ʜʦʩʪʫʧʘ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ publisher  

  

1. ɺ SQL Server Management Studio, ʨʘʟʚʝʨʥʠʪʝ ʫʟʝʣ 

Security, ɦ ʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʧʘʧʢʝ Logins ʠ ʚʳʙʝʨʠ-

ʪʝ New Login:  

 

 
ʈʠʩ. 6.16.  ʅʘʩʪʨʦʡʢʘ ʧʨʘʚ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

 

2. ʅʘ  ʚʢʣʘʜʢʝ  General,  ʚʳʙʝʨʠʪʝ  ʇʦʠʩʢ. ɺʚʝʜʠʪʝ 

<Publisher_Machine_Name>\repl_snapshot ʚ ʧʦʣʝ Enter the object 

name to select, ʚʳʙʝʨʠʪʝ Check Names, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ʆʂ.  
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ʈʠʩ. 6.17. ʈʘʙʦʪʘ ʩ ʜʠʘʣʦʛʦʚʳʤ ʦʢʥʦʤ ʠʟ ʧʫʥʢʪʘ 2. 

 

3. ʅʘ ʚʢʣʘʜʢʝ User Mapping, ʚ ʩʧʠʩʢʝ Users mapped to this 

login ʚʳʙʝʨʠʪʝ distribution  ʠ AdventureWorks2012 ʙʘʟ ʜʘʥʥʳʭ.  

ɺ ʩʧʠʩʢʝ database role membership, ʚʳʙʝʨʠʪʝ ʨʦʣʴ db_owner 

ʜʣʷ ʦʙʝʠʭ ʙʘʟ ʜʘʥʥʳʭ.  

 

 
ʈʠʩ. 6.18. ʅʘʩʪʨʦʡʢʘ ʙʘʟʳ ʜʘʥʥʳʭ. 

 

4. ɺʳʙʝʨʠʪʝ ʆʂ , ʯʪʦʙʳ ʩʦʟʜʘʪʴ Login.  
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5. ʇʦʚʪʦʨʠʪʝ ʰʘʛʠ 1-4, ʯʪʦʙʳ ʩʦʟʜʘʪʴ Login ʜʣʷ ʜʨʫʛʠʭ ʣʦ-

ʢʘʣʴʥʳʭ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ (repl_distribution, repl_logreader ʠ 

repl_merge). ʕʪʠ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʨʦʣʠ db_owner ʚ 

distribution  ʠ AdventureWorks ʙʘʟʝ ʜʘʥʥʳʭ.  

 

ʅʘʩʪʨʦʡʢʘ ʪʨʘʥʟʘʢʮʠʦʥʥʦʡ ʨʝʧʣʠʢʘʮʠʠ ʤʝʜʫ ʜʚʫʤʷ  

ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤʠ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʩʝʨʚʝʨʘʤʠ 

 

1 ʅʘʩʪʨʦʡʢʘ ʠʟʜʘʪʝʣʷ ʜʣʷ ʨʝʧʣʠʢʘʮʠʠ ʪʨʘʥʟʘʢʮʠʡ  

ʉʦʟʜʘʥʠʝ ʧʫʙʣʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʘʪʝʡ  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ ʠʟʜʘʪʝʣʶ ʚ ʩʨʝʜʝ ʉʨʝʜʘ SQL Server 

Management Studio ʠ ʨʘʟʚʝʨʥʠʪʝ ʫʟʝʣ ʩʝʨʚʝʨʘ.  

2. ʑʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ SQL Server Agent ʠ 

ʚʳʙʝʨʠʪʝ Start. SQL Server Agent ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʧʫʱʝʥ ʧʝʨʝʜ ʩʦ-

ʟʜʘʥʠʝʤ ʧʫʙʣʠʢʘʮʠʠ. ɽʩʣʠ SQL Server Agent ʥʝ ʧʦʣʫʯʘʝʪʩʷ ʟʘʧʫ-

ʩʪʠʪʴ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʚʨʫʯʥʫʶ ʠʟ ʜʠʩʧʝʪʯʝʨʘ ʢʦʥʬʠʛʫʨʘʮʠʠ 

SQL Server.  

3. ʈʘʩʢʨʦʡʪʝ ʧʘʧʢʫ Replication, ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ ʧʘʧʢʫ Local Publications   ʠ ʚʳʙʝʨʠʪʝ New Publication. ʅʘ 

ʵʪʦʤ ʰʘʛʝ ʟʘʧʫʩʢʘʝʪʩʷ ʄʘʩʪʝʨ ʩʦʟʜʘʥʠʷ ʧʫʙʣʠʢʘʮʠʠ:  

4. ʅʘ ʚʢʣʘʜʢʝ Publication Database ʚʳʙʝʨʠʪʝ 

AdventureWorks2012, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ɼʘʣʝʝ.  

5. ʅʘ ʚʢʣʘʜʢʝ Publication Type ʚʳʙʝʨʠʪʝ Transactional pub-

lication, ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ ɼʘʣʝʝ:  

6. ʅʘ ʚʢʣʘʜʢʝ Articles ʨʘʩʢʨʦʡʪʝ ʫʟʝʣ Tables ʠ ʚʳʙʝʨʠʪʝ 

ʬʣʘʞʦʢ Product. ɿʘʪʝʤ ʨʘʩʢʨʦʡʪʝ ʫʟʝʣ Product ʠ ʩʥʠʤʠʪʝ ʬʣʘʞʢʠ ʨʷ-

ʜʦʤ ʩ ListPrice ʠ StandardCost.  ʅʘʞʤʠʪʝ Next.  

   

7. ʅʘ ʚʢʣʘʜʢʝ Filter Table Rows, ʚʳʙʝʨʠʪʝ Add.  

8. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Add Filter  ʚʳʙʝʨʠʪʝ SafetyStockLevel. 

ʅʘʞʤʠʪʝ ʥʘ ʩʪʨʝʣʢʫ ʚʧʨʘʚʦ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʚ filter statement ʦʧʝʨʘ-

ʪʦʨ WHERE. ɿʘʪʝʤ ʚʨʫʯʥʫʶ ʚʚʝʜʠʪʝ ʤʦʜʠʬʠʢʘʪʦʨ ʧʨʝʜʣʦʞʝʥʠʷ 

WHERE ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  
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WHERE [SafetyStockLevel] < 500    

9. ʅʘʞʤʠʪʝ ʆʂ, ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ Next.  

10. ɺʳʙʝʨʠʪʝ ʬʣʘʞʦʢ Create a snapshot immediately and 

keep the snapshot available to initialize subscriptions ʠ ʥʘʞʤʠʪʝ Next:  

11. ʅʘ ʚʢʣʘʜʢʝ Agent Security ʩʥʠʤʠʪʝ ʬʣʘʞʦʢ Use the securi-

ty settings from the Snapshot Agent.  

ɺʳʙʝʨʠʪʝ ʇʘʨʘʤʝʪʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʘʛʝʥʪʘ ʤʦʤʝʥʪʘʣʴʥʳʭ 

ʩʥʠʤʢʦʚ. ɺʚʝʜʠʪʝ <Publisher_Machine_Name>\repl_snapshot ʚ ʧʨʦ-

ʮʝʩʩ ʩʯʝʪʘ ʦʢʥʦ, ʚʚʝʜʠʪʝ ʧʘʨʦʣʴ ʜʣʷ ʵʪʦʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ, ʘ ʟʘʪʝʤ ʚʳ-

ʙʝʨʠʪʝ ʆʂ.  

12. ʇʦʚʪʦʨʠʪʝ  ʧʨʝʜʳʜʫʱʠʡ  ʰʘʛ,  ʯʪʦʙʳ  ʫʩʪʘʥʦ-

ʚʠʪʴ <Publisher_Machine_Name>\repl_logreader  ʚ ʢʘʯʝʩʪʚʝ ʫʯʝʪʥʦʡ 

ʟʘʧʠʩʠ ʜʣʷ the Log Reader Agent. ɿʘʪʝʤ ʥʘʞʤʠʪʝ ʆʂ.    

13. ʅʘ  ʚʢʣʘʜʢʝ  Complete  the  Wizard   ʚʚʝʜʠʪʝ 

AdvWorksProductTrans  ʚ ʧʦʣʝ Publication name ʠ ʥʘʞʤʠʪʝ Finish:  

14. ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʧʫʙʣʠʢʘʮʠʠ, ʥʘʞʤʠʪʝ Close ʜʣʷ ʟʘʚʝʨʰʝ-

ʥʠʷ ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ.  

ɽʩʣʠ SQL Server Agent ʥʝ ʟʘʧʫʱʝʥ ʧʨʠ ʧʦʧʳʪʢʝ ʩʦʟʜʘʪʴ ʧʫʙʣʠ-

ʢʘʮʠʶ, ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʣʝʜʫʶʱʘʷ ʦʰʠʙʢʘ. ʕʪʘ ʦʰʠʙʢʘ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʪʦ, ʯʪʦ ʧʫʙʣʠʢʘʮʠʷ ʙʳʣʘ ʩʦʟʜʘʥʘ ʫʩʧʝʰʥʦ, ʥʦ Snapshot Agent ʥʝ 

ʩʤʦʛ ʟʘʧʫʩʪʠʪʴ ʝʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ SQL Server 

Agent, ʘ ʟʘʪʝʤ ʚʨʫʯʥʫʶ ʟʘʧʫʩʪʠʪʴ Snapshot Agent.    

   

2.   ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʩʦʟʜʘʥʠʷ ʤʦʤʝʥʪʘʣʴʥʳʭ ʩʥʠʤʢʦʚ  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ ʠʟʜʘʪʝʣʶ ʚ SQL Server Management 

Studio, ʨʘʩʢʨʦʡʪʝ ʫʟʝʣ ʩʝʨʚʝʨʘ, ʘ ʟʘʪʝʤ ʨʘʟʚʝʨʥʠʪʝ ʧʘʧʢʫ Replication   

2. ɺ ʧʘʧʢʝ Local Publications ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳ-

ʰʠ AdvWorksProductTrans, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ View Snapshot Agent 

Status:  

3. ʆʪʦʙʨʘʟʠʪʩʷ ʪʝʢʫʱʠʡ ʩʪʘʪʫʩ Snapshot Agent. ʇʝʨʝʜ ʧʝʨʝ-

ʭʦʜʦʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʨʘʟʜʝʣʫ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʤʦʤʝʥʪʘʣʴʥʳʡ ʩʥʠʤʦʢ 

ʚʳʧʦʣʥʝʥ ʫʩʧʝʰʥʦ.  
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ɽʩʣʠ SQL Server Agent ʥʝ ʙʳʣ ʟʘʧʫʱʝʥ ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʫʙʣʠʢʘ-

ʮʠʠ, ʚʳ ʫʚʠʜʠʪʝ, ʯʪʦ Snapshot Agent ʥʠʢʦʛʜʘ ʥʝ ʟʘʧʫʩʢʘʣʩʷ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʘʞʤʠʪʝ Start , ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ Snapshot Agent :  

  

3 ɼʦʙʘʚʣʝʥʠʝ ʣʦʛʠʥʘ Distribution Agent ʚ PAL  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ ʠʟʜʘʪʝʣʶ ʚ SQL Server Management 

Studio, ʨʘʩʢʨʦʡʪʝ ʫʟʝʣ ʩʝʨʚʝʨʘ, ʘ ʟʘʪʝʤ ʨʘʟʚʝʨʥʠʪʝ ʧʘʧʢʫ Replication.  

2. ɺ ʧʘʧʢʝ Local Publications, ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ AdvWorksProductTrans, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ Properties. ʇʦʷʚʠʪ-

ʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Publication Properties.  

ʘ. ɺʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ Publication Access List  ʠ ʥʘʞʤʠʪʝ Add.  

ʙ. ɺ ʜʠʘʣʦʛʦʚʦʤ ʦʢʥʝ Add Publication Access ʚʳʙʝʨʠʪʝ  

<Publisher_Machine_Name>\repl_distribution , ʠ ʥʘʞʤʠʪʝ ʆʂ.  

4 ʉʦʟʜʘʥʠʝ ʧʦʜʧʠʩʢʠ ʥʘ ʧʫʙʣʠʢʘʮʠʶ ʪʨʘʥʟʘʢʮʠʡ  

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʜʦʙʘʚʣʷʝʪʩʷ ʧʦʜʧʠʩʯʠʢ ʢ ʨʘʥʝʝ ʩʦʟʜʘʥʥʦʡ ʧʫʙ-

ʣʠʢʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʜʘʣʝʥʥʳʡ ʧʦʜʧʠʩʯʠʢ 

(NODE2\SQL2016), ʥʦ ʚʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʜʦʙʘʚʠʪʴ ʣʦʢʘʣʴʥʫʶ ʧʦʜʧʠʩ-

ʢʫ ʥʘ ʠʟʜʘʪʝʣʷ.  

ʉʦʟʜʘʥʠʝ ʧʦʜʧʠʩʢʠ  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ ʠʟʜʘʪʝʣʶ ʚ SQL Server Management 

Studio, ʨʘʩʢʨʦʡʪʝ ʫʟʝʣ ʩʝʨʚʝʨʘ, ʘ ʟʘʪʝʤ ʨʘʟʚʝʨʥʠʪʝ ʧʘʧʢʫ Replication.  

2. ɺ ʧʘʧʢʝ Local Publications ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ AdvWorksProductTrans , ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ New 

Subscriptions. ɿʘʧʫʩʪʠʪʩʷ New Subscription Wizard:  

3. ʅʘ ʚʢʣʘʜʢʝ Publication, ʚʳʙʝʨʠʪʝ 

AdvWorksProductTrans, ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ Next:  

4. ʅʘ ʚʢʣʘʜʢʝ Distribution Agent Location , ʚʳʙʝʨʠʪʝ Run all 

agents at the Distributor, ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ Next.   

5. ʅʘ ʚʢʣʘʜʢʝ Subscribers, ʝʩʣʠ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʤʷ ʧʦʜ-

ʧʠʩʯʠʢʘ ʵʢʟʝʤʧʣʷʨʘ, ʚʳʙʝʨʠʪʝ Add Subscriber, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ Add 

SQL Server  

Subscriber ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ. ʕʪʦʪ ʰʘʛ ʦʪʢʨʳʚʘʝʪ 

ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ Connect to Server. ɺʚʝʜʠʪʝ ʠʤʷ ʵʢʟʝʤʧʣʷʨʘ ʧʦʜʧʠʩ-

ʯʠʢʘ ʠ ʟʘʪʝʤ ʥʘʞʤʠʪʝ Connect.  
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ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʧʦʜʧʠʩʯʠʢʘ ʫʩʪʘʥʦʚʠʪʝ ʬʣʘʞʦʢ ʨʘʜʦʤ ʩ ʠʤʝ-

ʥʝʤ ʵʢʟʝʤʧʣʷʨʘ ʚʘʰʝʛʦ ʧʦʜʧʠʯʠʢʘ. ɿʘʪʝʤ ʚʳʙʝʨʠʪʝ New Database ʚ 

ʨʘʟʜʝʣʝ Subscription Database.  

6. ʆʪʦʙʨʘʟʠʪʩʷ  ʜʠʘʣʦʛʦʚʦʝ  ʦʢʥʦ  New  Database.  

ɺʚʝʜʠʪʝ ProductReplica ʚ ʧʦʣʝ Database name, ʥʘʞʤʠʪʝ ʆʂ, ʘ 

ʟʘʪʝʤ ʥʘʞʤʠʪʝ Next:  

7. ʅʘ ʚʢʣʘʜʢʝ Distribution  Agent Security, ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʩ 

ʤʥʦʛʦʪʦʯʠʝʤ (...). ɺʚʝʜʠʪʝ <Publish-

er_Machine_Name>\repl_distribution  ʚ ʧʦʣʝ Process account , ʚʚʝʜʠʪʝ 

ʧʘʨʦʣʴ ʜʣʷ ʵʪʦʡ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ, ʥʘʞʤʠʪʝ ʆʂ, ʘ ʟʘʪʝʤ ʥʘʞʤʠʪʝ Next.   

8. ʅʘʞʤʠʪʝ Finish, ʯʪʦʙʳ ʧʨʠʥʷʪʴ ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘ 

ʦʩʪʘʣʴʥʳʭ ʩʪʨʘʥʠʮʘʭ ʠ ʟʘʚʝʨʰʠʪʝ ʨʘʙʦʪʫ ʤʘʩʪʝʨʘ.  

  

5 ʅʘʩʪʨʦʡʢʘ ʨʘʟʨʝʰʝʥʠʡ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʧʦʜʧʠʩʯʠʢʝ  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ ʧʦʜʧʠʩʯʠʢʫ ʚ ʩʨʝʜʝ SQL Server 

Management Studio. ʈʘʩʢʨʦʡʪʝ Security, ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ Logins ʠ ʚʳʙʝʨʠʪʝ New Login.  

ʘ. ʅʘ ʚʢʣʘʜʢʝ General ʧʦʜ Login Name ʚʳʙʝʨʠʪʝ ʇʦʠʩʢ ʠ ʜʦ-

ʙʘʚʴʪʝ ʣʦʛʠʥ ʜʣʷ <Subscriber_Machine_Name>\repl_distribution .  

ʙ. ʅʘ ʚʢʣʘʜʢʝ User Mappings ʚʳʙʨʘʪʴ ʣʦʛʠʥ db_owner ʜʣʷ ʙʘ-

ʟ rProductReplica.  

2. ʅʘʞʤʠʪʝ ʆʂ, ʯʪʦʙʳ ʟʘʢʨʳʪʴ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ New Login.  

6 ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦʜʧʠʩʢʠ  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ ʠʟʜʘʪʝʣʶ ʚ ʩʨʝʜʝ SQL Server Management 

Studio.  

ʈʘʟʚʝʨʥʠʪʝ ʫʟʝʣ ʩʝʨʚʝʨʘ, ʘ ʟʘʪʝʤ ʨʘʟʚʝʨʥʠʪʝ ʧʘʧʢʫ Replication.  

2. ɺ  ʧʘʧʢʝ  Local  Publications  ʨʘʟʚʝʨʥʠʪʝ 

 ʧʫʙʣʠʢʘʮʠʶ  

AdvWorksProductTrans, ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ 

ʧʦʜʧʠʩʢʝ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ProductReplica, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ View 

Synchronization Status.  

ʆʪʦʙʨʘʟʠʪʩʷ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʦʜʧʠʩʢʠ:  
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3. ɽʩʣʠ ʧʦʜʧʠʩʢʘ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʦʜ 

AdvWorksProductTrans, ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ F5, ʯʪʦʙʳ ʦʙʥʦʚʠʪʴ ʩʧʠ-

ʩʦʢ.  

7 ʀʟʤʝʨʝʥʠʝ ʟʘʜʝʨʞʢʠ ʨʝʧʣʠʢʘʮʠʠ  

 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʨʢʝʨʳ ʪʨʘʩʩʠʨʦʚʢʠ ʜʣʷ ʧʨʦʚʝʨ-

ʢʠ ʨʝʧʣʠʢʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʦʜʧʠʩʯʠʢʝ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʜʝʨʞʢʠ. 

ɿʘʜʝʨʞʢʘ-ʵʪʦ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʜʧʠʩʯʠʢʫ 

ʠʟʤʝʥʝʥʠʷ, ʚʥʝʩʝʥʥʦʛʦ ʥʘ ʠʟʜʘʪʝʣʝ.  

1. ʇʦʜʢʣʶʯʠʪʝʩʴ ʢ ʠʟʜʘʪʝʣʶ ʚ ʩʨʝʜʝ SQL Server Management 

Studio.  

ʈʘʟʚʝʨʥʠʪʝ ʫʟʝʣ ʩʝʨʚʝʨʘ, ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ 

ʧʘʧʢʫ Replication, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ Launch Replication Monitor :  

2. ʈʘʩʢʨʦʡʪʝ ʛʨʫʧʧʫ ʠʟʜʘʪʝʣʝʡ ʥʘ ʣʝʚʦʡ ʧʘʥʝʣʠ, ʨʘʟʚʝʨʥʠʪʝ 

ʵʢʟʝʤʧʣʷʨ ʠʟʜʘʪʝʣʷ, ʘ ʟʘʪʝʤ ʚʳʙʝʨʠʪʝ ʧʫʙʣʠʢʘʮʠʶ 

AdvWorksProductTrans .  

ʘ. ɺʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ Tracer Tokens.  

ʙ. ɺʳʙʝʨʠʪʝ Insert Tracer.  

ʩ. ʇʨʦʩʤʦʪʨʠʪʝ ʠʩʪʝʢʰʝʝ ʚʨʝʤʷ ʜʣʷ ʪʨʘʩʩʠʨʦʚʦʯʥʦʛʦ ʪʦʢʝʥʘ ʚ 

ʩʣʝʜʫʶʱʠʭ ʩʪʦʣʙʮʘʭ: Publisher to Distributor , Distributor to 

Subscriber, Total Latency. ɿʥʘʯʝʥʠʝ Pending ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʦʢʝʥ ʥʝ 

ʜʦʩʪʠʛ ʟʘʜʘʥʥʦʡ ʪʦʯʢʠ.  
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6.2. ʈʝʧʣʠʢʘʮʠʷ ʚ ʉʋɹɼ MongoDB  

 

1. ʎʝʣʴ ʨʘʙʦʪʳ  

ʀʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤ ʨʝʧʣʠʢʘʮʠʠ ʜʘʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ MongoDB. 

ʅʘʫʯʠʪʴʩʷ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʢʣʘʩʪʝʨʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʫʟʣʦʚ ʠ ʫʧʨʘʚʣʷʪʴ 

ʠʤʠ.  

2. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ  

MongoDB ð ʜʦʢʫʤʝʥʪʦʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʥʝ ʪʨʝʙʫʶʱʘʷ ʦʧʠʩʘʥʠʷ ʩʭʝʤʳ ʪʘʙʣʠʮ. ʉʯʠʪʘʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʤʝʨʦʚ NoSQL-ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʪ JSON-

ʧʦʜʦʙʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʩʭʝʤʫ ʙʘʟʳ ʜʘʥʥʳʭ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʚʝʙ-

ʨʘʟʨʘʙʦʪʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ JavaScript-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʪʝʢʘ 

MEAN.  

ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ad-hoc-ʟʘʧʨʦʩʳ: ʦʥʠ ʤʦʛʫʪ ʚʦʟʚʨʘʱʘʪʴ 

ʢʦʥʢʨʝʪʥʳʝ ʧʦʣʷ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ JavaScript-ʬʫʥʢʮʠʠ. 

ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʠʩʢ ʧʦ ʨʝʛʫʣʷʨʥʳʤ ʚʳʨʘʞʝʥʠʷʤ. ʊʘʢʞʝ ʤʦʞʥʦ 

ʥʘʩʪʨʦʠʪʴ ʟʘʧʨʦʩ ʥʘ ʚʦʟʚʨʘʱʝʥʠʝ ʩʣʫʯʘʡʥʦʛʦ ʥʘʙʦʨʘ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɺ MongoDB ʨʝʘʣʠʟʦʚʘʥʦ ʜʚʝ ʤʦʜʝʣʠ ʨʝʧʣʠʢʘʮʠʠ: ʛʣʘʚʥʳʡ-

ʧʦʜʯʠʥʝʥʥʳʡ (Master-Slave) ʠ ʥʘʙʦʨʳ ʨʝʧʣʠʢ (Replica Sets). ɺ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʝʨʚʠʯʥʳʡ ʫʟʝʣ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʦʧʝʨʘʮʠʠ ʟʘʧʠ-

ʩʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʪʦʨʠʯʥʳʝ ʫʟʣʳ ʩʯʠʪʳʚʘʶʪ ʦʧʠʩʘʥʠʷ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʠ 

ʘʩʠʥʭʨʦʥʥʦ ʧʨʠʤʝʥʷʶʪ ʠʭ ʫ ʩʝʙʷ. ɺ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʧʘʪʪʝʨʥ 

ʥʘʙʦʨʳ ʨʝʧʣʠʢ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʩʥʦʚʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ, ʝʱʝ ʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʣʠ ʨʘʟʚʝʨʥʫʪʴ ʥʦʚʫʶ ʙʘʟʫ ʠʟ ʨʝ-

ʧʣʠʢʠ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʤʳ ʤʦʞʝʤ ʧʨʠʤʝʥʷʪʴ ʛʣʘʚʥʳʡ-

ʧʦʜʯʠʥʝʥʥʳʡ ʵʪʦ ʩʣʫʯʘʡ ʝʩʣʠ ʫ ʥʘʩ ʙʦʣʴʰʝ 11 ʧʦʜʯʠʥʝʥʥʳʭ, ʧʦʪʦʤʫ 

ʯʪʦ ʚ ʥʘʙʦʨʝ ʨʝʧʣʠʢ ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ 12 ʯʣʝʥʦʚ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʥʦʚʳʡ ʧʦʜʭʦʜ ï ʥʘʙʦʨʳ ʨʝʧʣʠʢ, ʢʘʢ ʨʘʟ ʚ ʜʘʥʥʦʡ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʦʥ ʚʳʥʝʩʝʥ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ.  

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʨʝʧʣʠʢʘʮʠʠ ï ʦʙʝʩʧʝʯʠʪʴ ʨʝʟʝʨʚʠʨʦʚʘ-

ʥʠʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʫʟʣʦʤ ʠ 

ʝʛʦ ʨʝʧʣʠʢʘʤʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʭʦʪʷ ʨʝʧʣʠʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ, ʦʥʠ ʜʘʣʝʢʠ ʦʪ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ. ʈʝʟʝʨʚʥʦʝ 
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ʢʦʧʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʥʠʤʦʢ ʙʘʟʳ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʘ 

ʨʝʧʣʠʢʘ ʚʩʝʛʜʘ ʘʢʪʫʘʣʴʥʘ.  

MongoDB ʜʦʩʪʠʛʘʝʪ ʨʝʧʣʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʨʝʧʣʠʢ. 

ʅʘʙʦʨ ʨʝʧʣʠʢ ï ʵʪʦ ʛʨʫʧʧʘ ʵʢʟʝʤʧʣʷʨʦʚ mongod, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʘʙʦʨ ʜʘʥʥʳʭ. ɺ ʨʝʧʣʠʢʝ ʦʜʠʥ ʫʟʝʣ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʫʟʣʦʤ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪ ʚʩʝ ʦʧʝʨʘʮʠʠ ʟʘʧʠʩʠ. ɺʩʝ ʜʨʫʛʠʝ ʵʢʟʝʤʧʣʷ-

ʨʳ, ʪʘʢʠʝ ʢʘʢ ʚʪʦʨʠʯʥʳʝ, ʧʨʠʤʝʥʷʶʪ ʦʧʝʨʘʮʠʠ ʩ ʧʝʨʚʠʯʥʦʛʦ, ʯʪʦʙʳ ʫ 

ʥʠʭ ʙʳʣ ʪʦʪ ʞʝ ʥʘʙʦʨ ʜʘʥʥʳʭ. ʅʘʙʦʨ ʨʝʧʣʠʢ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ 

ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʫʟʝʣ.  

 

 

ˉ1. ɿʘʧʠʩʴ ʠ ʯʪʝʥʠʝ ʩ ʦʩʥʦʚʥʦʛʦ ʩʝʨʚʝʨʘ  

ʅʘ ʨʠʩʫʥʢʝ 6.19 ʧʦʢʘʟʘʥʘ ʪʠʧʠʯʥʘʷ ʩʭʝʤʘ ʨʝʧʣʠʢʘʮʠʠ 

MongoDB, ʚ ʢʦʪʦʨʦʡ ʢʣʠʝʥʪʩʢʦʝ ʧʨʠʣʦʞʝʥʠʝ ʚʩʝʛʜʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʧʝʨʚʠʯʥʳʤ ʫʟʣʦʤ, ʘ ʧʝʨʚʠʯʥʳʡ ʫʟʝʣ ʟʘʪʝʤ ʨʝʧʣʠʮʠʨʫʝʪ ʜʘʥʥʳʝ ʥʘ 

ʚʪʦʨʠʯʥʳʝ ʫʟʣʳ.  

 
ʈʠʩ. 6.19. ɿʘʧʠʩʴ ʠ ʯʪʝʥʠʝ ʩ ʦʩʥʦʚʥʦʛʦ ʩʝʨʚʝʨʘ. 

 

ˉ2. ʏʪʝʥʠʝ ʩ ʨʝʧʣʠʢʠ  

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʯʪʝʥʠʶ ʠ ʟʘʧʠʩʠ ʩ Primary ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ, ʢʦ-

ʛʜʘ ʜʨʘʡʚʝʨ ʤʦʞʝʪ ʯʠʪʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ Secondary. ʇʨʠ ʵʪʦʤ 
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ʥʘʩʪʨʦʡʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ, ʥʘʧʨʠʤʝʨ, çʯʠʪʘʪʴ ʠʥʬʦʨʤʘʮʠʶ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʩ Secondary, ʘ ʧʦʪʦʤ ʩ Primaryè ʠʣʠ çʯʠʪʘʪʴ ʠʥ-

ʬʦʨʤʘʮʠʶ ʩ ʙʣʠʞʘʡʰʝʛʦ ʧʦ ʢʘʨʪʝ ʩʝʪʠ ʥʦʜʘè ʠ ʪ.ʜ. ʊʘʢʠʝ ʚʘʨʠʘʥʪʳ 

ʥʘʩʪʨʦʝʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʱʝ, ʯʝʤ ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʨʝʧʣʠʢʘʮʠʠ, ʛʜʝ 

ʚʩʝ ʠʜʝʪ ʯʝʨʝʟ Primary.  

 
ʈʠʩ. 6.20. ʏʪʝʥʠʝ ʩ ʨʝʧʣʠʢʠ. 

 

3 ʩʧʦʩʦʙʘ ʩʜʝʣʘʪʴ ʨʝʧʣʠʢʫ ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʯʪʝʥʠʷ:  

Å ʋʢʘʟʘʪʴ db.slaveOk()  

Å ʋʢʘʟʘʪʴ ʚ ʩʪʨʦʢʝ ʧʦʜʢʣʶʯʝʥʠʷ ʜʨʘʡʚʝʨʘ ʥʫʞʥʳʝ ʧʘʨʘʤʝʪ-

ʨʳ  

Å ʋʢʘʟʘʪʴ ʚʩʝ, ʘ ʧʦʪʦʤ ʙʦʣʝʝ ʪʦʯʝʯʥʦ ʧʨʦʧʠʩʘʪʴ ʚ ʩʘʤʦʤ ʟʘ-

ʧʨʦʩʝ, ʥʘʧʨʠʤʝʨ, ʯʠʪʘʡ ʠʟ Secondary ʚ ʖʞʥʦʤ ʨʝʛʠʦʥʝ: 

db.collection.find ({}). readPref( ñsecondaryò, [ { ñregionò: ñSouthò} ] )  

ʇʨʦʙʣʝʤʳ ʯʪʝʥʠʷ ʩ ʨʝʧʣʠʢʠ:  

1. ʊʘʢ ʢʘʢ ʟʘʧʠʩʴ ʘʩʠʥʭʨʦʥʥʘʷ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʞʝ ʩʜʝʣʘʥʘ 

ʥʘ Primary, ʥʦ ʥʝ ʜʦʝʭʘʪʴ ʜʦ Secondary, ʧʦʵʪʦʤʫ ʙʫʜʫʪ ʧʨʦʯʠʪʘʥʳ 

ʩʪʘʨʳʝ ʜʘʥʥʳʝ ʩ Secondary.  

2. ɿʘʧʠʩʘʚ ʜʘʥʥʳʝ ʥʘ ʦʩʥʦʚʥʦʡ, ʥʝʣʴʟʷ ʙʳʪʴ ʫʚʝʨʝʥʥʳʤ, ʢʦ-

ʛʜʘ ʦʩʪʘʣʴʥʳʝ ʧʦʣʫʯʘʪ ʵʪʠ ʜʘʥʥʳʝ. ʏʪʦʙʳ ʙʳʣʦ ʚʩʝ ʩʠʥʭʨʦʥʥʦ, ʢʘʞ-

ʜʘʷ ʥʦʜʘ ʜʦʣʞʥʘ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ. ʉʝʡʯʘʩ ʚ MongoDB 
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ʝʩʪʴ ʦʙʱʠʝ ʥʘʩʪʨʦʡʢʠ, ʘ ʝʩʪʴ ʥʘ ʢʘʞʜʳʡ ʟʘʧʨʦʩ, ʛʜʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ, ʦʪ 

ʩʢʦʣʴʢʠ ʥʦʜ ʦʞʠʜʘʝʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʟʘʧʨʦʩʘ.  

3. ʂʦʛʜʘ ʧʘʜʘʝʪ ʦʩʥʦʚʥʦʡ ʩʝʨʚʝʨ, ʟʘʧʫʩʢʘʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʙʦ-

ʨʦʚ (ʢʚʦʨʫʤ) (ʈʠʩ. 6.21).  

 
ʈʠʩ. 6.21. ʇʨʠʤʝʨ ʧʦʪʝʨʠ ʦʩʥʦʚʥʦʛʦ ʫʟʣʘ ʨʝʧʣʠʢʠ 

 

ʅʘʩʪʨʦʝʥ ʧʨʦʮʝʩʩ ʨʝʧʣʠʢʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘ-

ʤʠ.  

ɸ) ʅʦʜʳ çʩʣʫʰʘʶʪè ʜʨʫʛ ʜʨʫʛʘ, ʵʪʘ ʩʚʷʟʴ ʥʘʟʳʚʘʝʪʩʷ Heartbeat 

(ʨʠʩʫʥʦʢ 6.22). ʊʦ ʝʩʪʴ ʢʘʞʜʘʷ ʥʦʜʘ ʧʦʩʪʦʷʥʥʦ ʧʨʦʚʝʨʷʝʪʩʷ ʜʨʫʛʠʤʠ 

ʥʘ ʧʨʝʜʤʝʪ çʞʠʚʘʷ/ ʥʝʞʠʚʘʷè, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʢʘʢʠʝ-

ʪʦ ʜʝʡʩʪʚʠʷ, ʝʩʣʠ ʯʪʦ-ʪʦ ʩʣʫʯʠʣʦʩʴ.  

 

 
ʈʠʩ. 6.22. ʅʦʜʳ çʩʣʫʰʘʶʪè ʜʨʫʛ ʜʨʫʛʘ. 

 

ɹ) ʆʜʥʘ Secondary-ʥʦʜʘ ʤʝʥʷʝʪʩʷ ʥʘ Arbiter (ʨʠʩʫʥʦʢ 6.23). ʕʪʦ 

ʦʯʝʥʴ ʣʝʛʢʦʚʝʩʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʟʘʧʫʩʢʘʝʪʩʷ ʢʘʢ Mongo, ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝ ʝʩʪ ʨʝʩʫʨʩʦʚ ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʪʦ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢʫʶ ʥʦʜʫ ʚ ʤʦʤʝʥʪ 
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ʛʦʣʦʩʦʚʘʥʠʷ ʧʨʠʟʥʘʪʴ ʛʣʘʚʥʦʡ. ʀ ʵʪʦ ʚ ʮʝʣʦʤ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʢʦʥʬʠ-

ʛʫʨʘʮʠʷ.  

 
ʈʠʩ. 6.23. ʆʜʥʘ Secondary-ʥʦʜʘ ʤʝʥʷʝʪʩʷ ʥʘ Arbiter. 

 

ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ:  

¶ ʈʝʧʣʠʢʘʮʠʷ ʘʩʠʥʭʨʦʥʥʘʷ  

¶ ɸʨʙʠʪʨ ʥʝ ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʭ, ʠ ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʣʝʛʢʦʚʝʩʥʳʡ  

¶ Primary ʤʦʞʝʪ ʩʪʘʪʴ Secondary ʠ ʥʘʦʙʦʨʦʪ. ɸʨʙʠʪʨ ʥʝ ʤʦ-

ʞʝʪ ʩʪʘʪʴ ʥʠ Primary, ʥʠ Secondary  

¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʧʣʠʢ 50 ʠ ʪʦʣʴʢʦ 7 ʠʟ ʥʠʭ 

ʠʤʝʶʪ ʧʨʘʚʦ ʛʦʣʦʩʦʚʘʪʴ  

¶ Arbiter ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʠ ʥʘ Primary ʠʣʠ Secondary, ʥʦ 

ʜʝʣʘʪʴ ʵʪʦ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪ.ʢ. ʝʩʣʠ ʵʪʦʪ ʩʝʨʚʝʨ ʫʧʘʜʝʪ, Arbiter ʪʦ-

ʞʝ ʥʝ ʩʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʩʚʦʶ ʬʫʥʢʮʠʶ.  

3. ʈʝʧʣʠʢʘʮʠʷ ʚ Windows  

ʀʪʘʢ, ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʨʘʟʚʝʨʥʫʪʴ ʩʝʨʚʝʨʘ MongoDB, 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʨʝʧʣʠʢʘ-ʩʝʪ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʝʸ ʚʳʧʦʣʥʝʥʠʷ ʙʫʜʝʤ 

ʜʝʣʘʪʴ ʵʪʦ ʥʘ ʦʜʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʤʘʰʠʥʝ, ʥʦ ʚ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʘʭ.  

ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʩʝʨʚʝʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʘʪʘʣʦʛʠ ʜʣʷ ʭʨʘ-

ʥʝʥʠʷ ʬʘʡʣʦʚ ʩʝʨʚʝʨʦʚ. ʄʦʞʥʦ ʵʪʦ ʩʜʝʣʘʪʴ ʯʝʨʝʟ ʧʨʦʚʦʜʥʠʢ, ʥʦ ʜʣʷ 

ʫʥʠʬʠʢʘʮʠʠ ʚʩʝ ʜʝʡʩʪʚʠʷ ʙʫʜʝʤ ʜʝʣʘʪʴ ʯʝʨʝʟ ʢʦʤʘʥʜʥʫʶ ʩʪʨʦʢʫ.  

md ʠʣʠ mkdir ï ʩʦʟʜʘʝʤ ʜʠʨʝʢʪʦʨʠʠ (ʨʠʩ. 6.24).  
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ʈʠʩ. 6.24. ʉʦʟʜʘʥʠʝ ʜʠʨʝʢʪʦʨʠʡ ʜʣʷ ʩʝʨʚʝʨʦʚ. 

 

ɼʣʷ ʟʘʧʫʩʢʘ ʵʢʟʝʤʧʣʷʨʘ ʩʝʨʚʝʨʘ MongoDB ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʢʦʤʘʥʜʫ mongod. ʅʘʤ ʠʥʪʝʨʝʩʥʳ ʩʣʝʜʫʶʱʠʝ ʝʸ ʧʘʨʘʤʝʪʨʳ:  

--dbpath  ʜʠʨʝʢʪʦʨʠʷ ʜʣʷ ʬʘʡʣʦʚ ʩʝʨʚʝʨʘ  

--port  ʥʦʤʝʨ ʧʦʨʪʘ, ʢ ʢʦʪʦʨʦʤʫ ʩʤʦʛʫʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʢʣʝʥ-

ʪʳ  

--replSet ʥʘʟʚʘʥʠʝ ʥʘʙʦʨʘ ʨʝʧʣʠʢ. ɼʦʣʞʥʦ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦ ʥʘ 

ʚʩʝʭ ʨʝʧʣʠʮʠʨʫʝʤʳʭ ʩʝʨʚʝʨʘʭ mongod  

ʇʨʠʤʝʯʘʥʠʝ: ʪʘʢ ʢʘʢ ʚ Windows ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘʧʫʩʢ ʜʝ-

ʤʦʥʘ ʠʟ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ, ʪʦ ʙʫʜʝʤ ʟʘʧʫʩʢʘʪʴ ʢʘʞʜʳʡ ʩʝʨʚʝʨ ʚ ʦʪ-

ʜʝʣʴʥʦʤ ʦʢʥʝ ʢʦʤʘʥʜʥʦʡ ʩʪʨʦʢʠ. ʅʘ Linux ʜʝʤʦʥʳ ʟʘʧʫʩʢʘʪʴ ʤʦʞʥʦ, 

ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ --fork ʠ ïlogpath.  

ʇʦʜʥʠʤʝʤ ʪʨʠ ʵʢʟʝʤʧʣʷʨʘ ʩʝʨʚʝʨʘ (ʨʠʩ. 6.25). ʇʝʨʚʳʡ ʙʫʜʝʪ ʦʩ-

ʥʦʚʥʳʤ (PRIMARY), ʚʪʦʨʦʡ ï ʨʝʧʣʠʢʦʡ (SECONDARY), ʪʨʝʪʠʡ ï ʘʨ-

ʙʠʪʨʦʤ (ARBITER).  



 

327 

 
ʈʠʩ. 6.25. ʉʝʨʚʝʨʘ ʟʘʧʫʱʝʥʳ. 

 

ʊʝʧʝʨʴ ʥʫʞʥʦ ʧʨʦʠʥʮʠʘʣʠʟʠʨʦʚʘʪʴ ʥʘʰ ʨʝʧʣʠʢʘ-ʩʝʪ. ʀʥʠʮʠʘʣʠ-

ʟʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʨʚʝʨʝ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʝʤ ʪʘʢ-

ʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʩʦʣʴʥʦʛʦ ʢʣʠʝʥʪʘ (ʢʦʤʘʥʜʫ mongo). ʇʦʣʝʟʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʵʪʦʡ ʢʦʤʘʥʜʳ:  

--port ï ʧʦʨʪ ʩʝʨʚʝʨʘ  

-u ï ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ  

-p ï ʧʘʨʦʣʴ   

ʀʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ  

ɿʘʭʦʜʠʤ ʥʘ ʧʝʨʚʳʡ ʫʟʝʣ (ʨʠʩ. 6.26).  

 

 
ʈʠʩ. 6.26. ʂʦʥʩʦʣʴ ʧʝʨʚʦʛʦ ʫʟʣʘ. 


















































































































