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ɺɺɽɼɽʅʀɽ 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ "ʆʩʥʦʚʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ UML"  ʩʦʜʝʨʞʠʪ 

ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʚʝʨʩʠʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ UML ʠ ʥʘʙʦʨ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʷʟʳʢʘ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʘʝʪʩʷ ʦʙʱʠʡ ʦʙʟʦʨ ʷʟʳʢʘ "ʩ ʚʳʩʦʪʳ ʧʪʠʯʴʝʛʦ 

ʧʦʣʝʪʘ". ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʤʝʨʳ ʩ ʥʝʢʦʪʦʨʳʤ "ʟʘʙʝʛʘʥʠʝʤ ʚʧʝʨʝʜ". ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʤʦʜʝʣʠʨʫʷ ʚ ʜʝʪʘʣʷʭ ʢʘʢʦʡ-ʪʦ ʦʜʠʥ ʘʩʧʝʢʪ ʩʠʩʪʝʤʳ, ʧʨʠʭʦʜʠʪʩʷ, 

ʤʦʞʝʪ ʙʳʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʫʨʦʚʥʝ, ʧʨʠʚʣʝʢʘʪʴ ʠ ʜʨʫʛʠʝ ʘʩʧʝʢʪʳ, 

ʠʥʘʯʝ ʥʝʪ ʥʘʜʝʞʜʳ ʧʦʣʫʯʠʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʮʝʣʦʩʪʥʫʶ ʤʦʜʝʣʴ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʘʤʳʡ ʚʘʞʥʳʡ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʘʩʧʝʢʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʧʦʩʪʨʦʝʥʠʷ ʨʝʘʣʴʥʳʭ 

ʤʦʜʝʣʝʡ.  

ʊʨʝʪʴʷ ʠ ʯʝʪʚʝʨʪʘʷ ʛʣʘʚʳ ʧʦʩʚʷʱʝʥʳ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʩʪʨʫʢʪʫʨʳ 

ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʦʚʝʜʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʪʠ ʜʦʩʪʘʪʦʯʥʦ 

ʦʙʲʝʤʥʳʝ ʛʣʘʚʳ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʠʤʝʨʦʚ.  

ʗʟʳʢ UML ʷʚʣʷʝʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ, ʥʦ ʚ ʥʝʤ ʠʥʪʝʥʩʠʚʥʦ 

ʠʩʧʦʣʟɹʫʶʪʩʷ ʠ ʪʝʢʩʪʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʥʫʪʨʠ ʬʠʛʫʨ, ʚ ʚʠʜʝ 

ʥʘʜʧʠʩʝʡ ʚʦʟʣʝ ʣʠʥʠʡ ʠ ʪ. ʜ. ʊʝʢʩʪʳ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʬʦʨʤʘʪ, 

ʠʣʠ, ʧʨʘʚʠʣʴʥʝʝ ʩʢʘʟʘʪʴ, ʩʠʥʪʘʢʩʠʩ. 

ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʩʣʝʜʫʶʱʠʝ ʫʧʨʦʱʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʦʧʠʩʘʥʠʷ ʩʠʥʪʘʢʩʠʩʘ. ʉʠʥʪʘʢʩʠʩ ʢʘʞʜʦʛʦ ʪʝʢʩʪʦʚʦʛʦ 

ʬʨʘʛʤʝʥʪʘ ʦʧʠʩʚrʘʝʪʩʷ ʦʪʜʝʣʴʥʦ, ʚ ʚʠʜʝ ʧʨʘʚʠʣʘ (ʬʨʘʟʳ) ʚ ʦʪʜʝʣʴʥʦʡ 

ʩʪʨʦʢʝ ʠ ʚʳʜʝʣʝʥ ʤʦʥʦʰʠʨʠʥʥʳʤ ʰʨʠʬʪʦʤ. ɺ ʵʪʦʡ ʬʨʘʟʝ ʩʣʦʚʘ 

ʦʟʥʘʯʘʶʪ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʩʯʠʪʘʶʪʩʷ 

ʦʯʝʚʠʜʥʳʤʠ, ʣʠʙʦ ʫʪʦʯʥʷʶʪʩʷ ʜʘʣʝʝ. ʊʝ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ, ʟʘʧʠʩʘʥʳ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ, ʘ ʪʝ, ʢʦʪʦʨʳʝ ʥʝ 

ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ, ʟʘʧʠʩʘʥʳ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ. ʊʝ ʩʠʤʚʦʣʳ, 
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ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʙʫʢʚʘʤʠ, ʷʚʣʷʁ ʪʩʷ ʨʘʟʜʝʣʠʪʝʣʷʤʠ ʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʪʘʢ, ʢʘʢ ʦʥʠ ʧʦʢʘʟʘʥʳ ʚ ʧʨʘʚʠʣʝ. ʅʘʧʨʠʤʝʨ, ʩʠʥʪʘʢʩʠʩ 

ʧʦʥʷʪʠʷ "ʥʝʧʫʩʪʦʡ ʩʧʠʩʦʢ ʥʝ ʙʦʣʝʝ ʯʝʤ ʠʟ ʪʨʝʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʢʦʙʢʘʭ 

ʯʝʨʝʟ ʟʘʧʷʪʫʶ" ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʨʘʟʦʡ: 

(ʕʃɽʄɽʅʊ1, ʵʣʝʤʝʥʪ2, ʵʣʝʤʝʥʪ3) 

ʆʧʨʝʜʝʣʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʨʘʤʦʯʢʦʡ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʪʝʨʤʠʥʳ, 

ʢʘʢ ʚ ʪʝʢʩʪʝ ʪʘʢ ʠ ʚ ʦʧʨʝʜʝʣʝʥʠʷʭ ʚʳʜʝʣʷʶʪʩʷ ʢʫʨʩʠʚʦʤ. 

ɺʘʞʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. 

ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʠʤʝʶʪ ʜʠʘʛʨʘʤʤʳ. ʅʘ 

ʜʠʘʛʨʘʤʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ: 

ʬʠʛʫʨʳ, ʣʠʥʠʠ, ʟʥʘʯʢʠ. ʈʘʟʣʠʯʥʳʭ ʧʨʠʤʠʪʠʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʥʝ ʪʘʢ ʤʥʦʛʦ, ʠ ʦʥʠ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʝ ʠʤʝʶʪ ʨʘʟ ʠ 

ʥʘʚʩʝʛʜʘ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʩʤʳʩʣʘ: ʠʭ ʩʤʳʩʣ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʥʪʝʢʩʪʦʤ ʠ ʢʦʤʙʠʥʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺ ʪʝʢʩʪʝ ʧʦʩʦʙʠʷ 

ʧʨʠʚʦʜʷʪʩʷ ʥʘʟʚʘʥʠʷ, ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʤʳʩʣ ʚʩʝʭ ʵʪʠʭ ʛʨʘʬʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʡ, ʥʦ ʧʨʠ ʧʝʨʚʦʤ 

ʟʥʘʢʦʤʩʪʚʝ ʯʠʪʘʪʝʣʶ ʤʦʞʝʪ ʙʳʪʴ ʪʨʫʜʥʦ ʩʨʘʟʫ ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʚʦʪ 

ʵʪʘ ʣʠʥʠʷ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʦʟʥʘʯʘʝʪ ʪʘʢʦʝ-ʪʦ ʧʦʥʷʪʠʝ, ʘ ʧʦʭʦʞʘʷ 

ʣʠʥʠʷ ʚ ʜʨʫʛʦʤ ʢʦʥʪʝʢʩʪʝ ʦʟʥʘʯʘʝʪ ʩʦʚʩʝʤ ʜʨʫʛʦʝ. ʏʪʦʙʳ ʧʦʤʦʯʴ 

ʯʠʪʘʪʝʣʶ, ʤʳ ʧʦʤʝʱʘʝʤ ʚ ʪʝʢʩʪʝ ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʵʣʝʤʝʥʪ ʜʠʘʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ, ʧʠʰʝʤ: (1 ʥʘ ʨʠʩ. 1.11), ʘ ʥʘ ʩʘʤʦʡ 

ʜʠʘʛʨʘʤʤʝ ʩʧʝʮʠʘʣʴʥʦʡ ʥʦʪʘʮʠʝʡ (ʩʝʨʳʡ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʥʦʤʝʨʦʤ 

ʚʥʫʪʨʠ) ʫʢʘʟʳʚʘʝʤ, ʢʘʢʦʡ ʢʦʥʢʨʝʪʥʦ ʵʣʝʤʝʥʪ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ. ɽʩʣʠ ʚ 

ʪʝʢʩʪʝ ʤʳ ʜʝʣʘʝʤ ʩʩʳʣʢʫ ʥʘ ʵʣʝʤʝʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʙʣʠʞʘʡʰʝʡ 

ʜʠʘʛʨʘʤʤʝ, ʪʦ ʥʦʤʝʨ ʨʠʩʫʥʢʘ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, "ʥʘ ʨʠʩ. ɺ.1 

ʠʟʦʙʨʘʞʝʥʦ ʜʝʡʩʪʚʠʝ (1), ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʩʛʝʥʝʨʠʨʦʚʘʥʦ ʠʩʢʣʶʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ 

ʟʥʘʯʢʦʤ (2) ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʭʦʜʫ (3) ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ (4)." 
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Ac t i on

1

 
ʈʠʩ.ɺ.1. ʌʦʨʤʘʪʳ ʧʦʷʩʥʝʥʠʡ ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʤʘʪʝʨʠʘʣʫ ʵʪʦʛʦ 

ʧʦʩʦʙʠʷ, ʤʦʞʥʦ ʥʘʡʪʠ ʥʘ ʩʘʡʪʘʭ ʧʦ ʘʜʨʝʩʘʤ http://uml3.ru, 

http://umlmanual.ru ʠ ʚ ʢʥʠʛʝ [1].  

http://uml3.ru/
http://umlmanual.ru/
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1. ɺɺɽɼɽʅʀɽ ɺ UML  

1.1. ʏʊʆ ʊɸʂʆɽ UML? 

ʇʨʝʜʤʝʪʦʤ ʵʪʦʛʦ ʧʦʩʦʙʠʷ ʷʚʣʷʝʪʩʷ UML ʚ ʮʝʣʦʤ. ʇʨʝʞʜʝ ʯʝʤ 

ʦʙʩʫʞʜʘʪʴ ʯʪʦ-ʣʠʙʦ "ʚ ʮʝʣʦʤ", ʨʝʟʦʥʥʦ ʩʥʘʯʘʣʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʦ 

ʯʝʤ ʠʜʝʪ ʨʝʯʴ ʚ ʯʘʩʪʥʦʩʪʠ. ʆʙʩʫʞʜʘʝʤʳʡ ʧʨʝʜʤʝʪ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ UML, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʘʙʙʨʝʚʠʘʪʫʨʦʡ ʧʦʣʥʦʛʦ 

ʥʘʟʚʘʥʠʷ Unified Modeling Language. ʇʨʘʚʠʣʴʥʳʡ ʧʝʨʝʚʦʜ ʵʪʦʛʦ 

ʥʘʟʚʘʥʠʷ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ð ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʩʫʞʜʘʝʤʳʡ ʧʨʝʜʤʝʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ 

ʩʣʦʚʘʤʠ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʦʯʥʳʤ ʪʝʨʤʠʥʦʤ. 

1.1.1. UML  ð ʵʪʦ ʷʟʳʢ 

ɻʣʘʚʥʳʤ ʩʣʦʚʦʤ ʚ ʵʪʦʤ ʩʦʯʝʪʘʥʠʠ ʷʚʣʷʝʪʩʷ ʩʣʦʚʦ "ʷʟʳʢ". 

ʗʟʳʢ ð ʵʪʦ ʟʥʘʢʦʚʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ. 

UML ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʬʦʨʤʘʣʴʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʷʟʳʢ, ʭʦʪʷ ʠ ʥʝ ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʢʘʢ ʤʥʦʛʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʷʟʳʢʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʠʟʥʘʢʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʩʪʠ ʩʣʫʞʠʪ ʥʘʣʠʯʠʝ ʪʨʝʭ 

ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʘʚʪʦʨʦʚ ð ɻʨʘʜʠ ɹʫʯʘ, ʀʚʘʨʘ ʗʢʦʙʩʦʥʘ ʠ ɼʞʝʡʤʩʘ 

ʈʘʤʙʦ [2]. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ) ʧʨʠʜʫʤʘʥʦ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʩʣʦʞʠʣʘʩʴ 

ʦʙʱʝʧʨʠʥʷʪʘʷ ʩʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʦʧʠʩʘʥʠʡ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʬʦʨʤʘʣʴʥʳʡ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʷʟʳʢ ʦʧʠʩʘʥ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʵʪʦ ʦʧʠʩʘʥʠʝ 

ʩʦʜʝʨʞʠʪ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʠ. 

- ʉʠʥʪʘʢʩʠʩ (syntax), ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣ ʩʦʩʪʘʚʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ; 

- ʉʝʤʘʥʪʠʢʘ (semantics), ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣ 

ʧʨʠʧʠʩʳʚʘʥʠ̫ ʩʤʳʩʣʘ ʢʦʥʩʪʨʫʢʮʠʷʤ ʷʟʳʢʘ; 
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- ʇʨʘʛʤʘʪʠʢʘ (pragmatics), ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʣ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʮʝʣʝʡ. 

ʂʘʢ ʬʦʨʤʘʣʴʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʷʟʳʢ UML ʠʤʝʝʪ ʩʠʥʪʘʢʩʠʩ, 

ʩʝʤʘʥʪʠʢʫ ʠ ʧʨʘʛʤʘʪʠʢʫ, ʭʦʪʷ ʵʪʠ ʯʘʩʪʠ ʥʘʟʚʘʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʠʥʘʯʝ ʠ ʦʧʠʩʘʥʳ ʧʦ ʜʨʫʛʦʤʫ, ʥʝʞʝʣʠ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʪʝʢʩʪʦʚʳʭ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ, ʚʦ-ʧʝʨʚʳʭ, UML ʷʟʳʢ ʛʨʘʬʠʯʝʩʢʠʡ, ʘ 

ʥʝ ʪʝʢʩʪʦʚʳʡ, ʘ ʚʦ-ʚʪʦʨʳʭ, UML ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʥʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  

1.1.2. UML  ð ʵʪʦ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʉʣʦʚʦ "ʤʦʜʝʣʠʨʦʚʘʥʠʝ", ʚʭʦʜʷʱʝʝ ʚ ʥʘʟʚʘʥʠʝ UML, ʠʤʝʝʪ 

ʤʥʦʞʝʩʪʚʦ ʩʤʳʩʣʦʚʳʭ ʦʪʪʝʥʢʦʚ ʠ ʩʣʦʞʠʚʰʠʭʩʷ ʩʧʦʩʦʙʦʚ 

ʫʧʦʪʨʝʙʣʝʥʠʷ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢ 

ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʳ ʬʘʟ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʦʬʦʨʤʣʝʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʷʟʳʢʘ, ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʤʦʜʝʣʴʶ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʤʦʜʝʣʝʡ ʝʩʪʝʩʪʚʝʥʥʦ ʥʘʟʚʘʪʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʩʤʳʩʣʝ UML ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʜʝʣʴ UML ð ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʧʠʩʘʥʠʝ 

ʦʙʲʝʢʪʘ ʠʣʠ ʷʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʠ ʢʦʝ-ʯʪʦ ʜʨʫʛʦʝ, ʘ ʠʤʝʥʥʦ ʚʩʝ, ʯʪʦ 

ʘʚʪʦʨʘʤ UML ʫʜʘʣʦʩʴ ʚʢʣʶʯʠʪʴ ʚ ʷʟʳʢ, ʥʝ ʥʘʨʫʰʘʷ ʧʨʠʥʮʠʧʘ 

ʫʥʠʬʠʢʘʮʠʠ, ʢ ʠʟʣʦʞʝʥʠʶ ʢʦʪʦʨʦʛʦ ʤʳ ʧʝʨʝʭʦʜʠʤ ʚ ʩʣʝʜʫʶʱʝʤ 

ʨʘʟʜʝʣʝ. 

1.1.3. UML  ð ʵʪʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʇʨʠʣʦʞʠʚ ʟʘʩʣʫʞʠʚʘʶʱʠʝ ʫʚʘʞʝʥʠʷ ʫʩʠʣʠʷ, ʘʚʪʦʨʳ UML ʧʨʠ 

ʧʦʜʜʝʨʞʢʝ ʠ ʩʦʜʝʡʩʪʚʠʠ ʚʩʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʡ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʩʤʦʛʣʠ ʩʚʝʩʪʠ ʚʦʝʜʠʥʦ (ʫʥʠʬʠʮʠʨʦʚʘʪʴ) ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʪʦʛʦ, ʯʪʦ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʠ ʜʦ ʥʠʭ. ɽʩʣʠ ʧʦʧʳʪʘʪʴʩʷ ʧʨʦʩʣʝʜʠʪʴ 

ʠʩʪʦʨʠʶ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʣʝʤʝʥʪʦʚ UML, ʢʘʢ ʥʘ ʫʨʦʚʥʝ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʠʜʝʡ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ, ʪʦ 
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ʧʨʠʰʣʦʩʴ ʙʳ ʥʘʟʚʘʪʴ ʩʦʪʥʠ ʠʤʝʥ ʠ ʜʝʩʷʪʢʠ ʦʨʛʘʥʠʟʘʮʠʡ. ʄʳ ʥʝ 

ʙʫʜʝʤ ʵʪʦʛʦ ʜʝʣʘʪʴ ʧʦʪʦʤʫ, ʯʪʦ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ UML ʦʪʥʶʜʴ ʥʝ 

ʟʘʚʝʨʰʝʥʘ ð ʷʟʳʢ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ, ʦʙʦʛʘʱʘʝʪʩʷ ʠ 

ʨʘʩʰʠʨʷʝʪʩʷ. ʄʳ ʧʦʣʘʛʘʝʤ ʜʦʩʪʘʪʦʯʥʳʤ ʧʨʠʚʝʩʪʠ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..1 ʢʘʨʪʠʥʢʫ, 

ʠʣʣʶʩʪʨʠʨʫʶʱʫʶ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ UML. 

1995

1997

1999

2001

2003

2005

2007

UML 0. 8

UML 1. 3

UML 1. 4

UML 1. 5

UML 2. 0

UML 2. 1 . 2

UML 1. 0

2009 UML 2. 2

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..1. 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ UML 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..1, ʥʘ ʦʩʦʙʦʤ ʧʦʣʦʞʝʥʠʠ ʦʢʘʟʘʣʘʩʴ ʚʝʨʩʠʷ 1.5. ɼʝʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʚʝʨʩʠʷ 1.5 ʙʳʣʘ ʚʳʧʫʱʝʥʘ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ "ʤʦʜʝʣʠʨʫʶʱʘʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ" ʧʨʝʜʚʢʫʰʘʣʘ ʧʦʷʚʣʝʥʠʝ ʦʙʝʱʘʥʥʦʡ ʚʝʨʩʠʠ 2.0. ʅʘ 

ʩʘʤʦʤ ʜʝʣʝ ʚʝʨʩʠʷ 1.5 ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʚʝʨʩʠʠ 2.0, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʘʙʦʨ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʝʡʩʪʚʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠʤʝʥʷʪʴ UML ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʠ 

ʢʘʢ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʦ "ʛʝʥʝʨʘʣʴʥʘʷ ʣʠʥʠʷ" ʨʘʟʚʠʪʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʧʨʦʰʣʘ ʤʠʤʦ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ɺʩʝ ʢʨʫʧʥʳʝ 

ʧʦʩʪʘʚʱʠʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʝʜʧʦʯʣʠ ʟʘʷʚʠʪʴ ʦ ʧʦʜʜʝʨʞʢʝ ʚʝʨʩʠʠ 2.0 
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(ʠʥʦʛʜʘ ʜʘʞʝ ʥʝ ʠʤʝʷ ʜʣʷ ʵʪʦʛʦ ʜʦʩʪʘʪʦʯʥʳʭ ʦʩʥʦʚʘʥʠʡ), ʠ ʦʩʪʘʚʠʣʠ 

ʙʝʟ ʧʦʜʜʝʨʞʢʠ ʚʝʨʩʠʶ 1.5.  

1.2. ʅɸɿʅɸʏɽʅʀɽ UML 

UML ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʘʤʠ ʘʚʪʦʨʳ UML 

ʦʧʨʝʜʝʣʷʶʪ ʩʚʦʝ ʜʝʪʠɦ ʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʗʟʳʢ UML ð ʵʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ ʚʩʝʭ ʘʨʪʝʬʘʢʪʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ [2]. 

1.2.1. ʉʧʝʮʠʬʠʢʘʮʠʷ 

ɺ ʪʠʧʠʯʥʳʭ ʩʣʫʯʘʷʭ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ 

ʫʯʘʩʪʚʫʶʪ ʧʦ ʤʝʥʴʰʝ ʤʝʨʝ ʜʚʘ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮʘ: ʟʘʢʘʟʯʠʢ 

(ʢʦʥʢʨʝʪʥʳʡ ʯʝʣʦʚʝʢ ʠʣʠ ʛʨʫʧʧʘ ʣʠʮ, ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʷ) ʠ 

ʨʘʟʨʘʙʦʪʯʠʢ (ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʛʨʘʤʤʠʩʪ-ʦʜʠʥʦʯʢʘ, ʚʨʝʤʝʥʥʘʷ 

ʢʦʤʘʥʜʘ ʧʨʦʝʢʪʘ ʠʣʠ ʮʝʣʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ). ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʣʠʮ ʜʚʦʝ, ʦʯʝʥʴ ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʠʭ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʠʣʦʞʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʵʪʘʧʘ ʧʦʷʚʣʷʝʪʩʷ 

ʬʦʨʤʘʣʴʥʳʡ ʠʣʠ ʥʝʬʦʨʤʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ (ʘʨʪʝʬʘʢʪ), ʢʦʪʦʨʳʡ 

ʥʘʟʳʚʘʶʪ ʧʦ-ʨʘʟʥʦʤʫ, ʠʤʝʷ ʚ ʚʠʜʫ ʧʨʠʤʝʨʥʦ ʦʜʥʦ ʠ ʪʦ ʞʝ: 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ, ʪʨʝʙʦʚʘʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ, ʚʥʝʥhʠʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʠ ʜʨ.  

ʉʧʝʮʠʬʠʢʘʮʠʷ ð ʵʪʦ ʜʝʢʣʘʨʘʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʢʘʢ ʥʝʯʪʦ 

ʫʩʪʨʦʝʥʦ ʠʣʠ ʨʘʙʦʪʘʝʪ.  

ʅʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʪʨʠ ʪʦʣʢʦʚʘʥʠʷ 

ʩʧʝʮʠʬʠʢʘʮʠʡ. 

1. ʊʦ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚ ʚʠʜʫ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ, ʷʚʣʷʶʱʝʝʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʟʘʢʘʟʯʠʢ). 
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2. ʊʦ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚ ʚʠʜʫ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ, ʷʚʣʷʶʱʝʝʩʷ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʩʧʝʮʠʬʠʢʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʨʘʟʨʘʙʦʪʯʠʢ). 

3. ʊʦ, ʢʦʪʦʨʦʝ ʦʙʲʝʢʪʠʚʥʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʨʦʜʦʡ 

ʩʧʝʮʠʬʠʮʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʕʪʠ ʪʨʠ ʪʨʘʢʪʦʚʢʠ ʩʧʝʮʠʬʠʢʘʮʠʡ ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ, ʠ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʩʧʣʦʰʴ ʠ ʨʷʜʦʤ ʥʝ ʩʦʚʧʘʜʘʶʪ, 

ʧʨʠʯʝʤ ʟʥʘʯʠʪʝʣʴʥʦ.  

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ UML ð ʧʨʝʜʦʩʪʘʚʠʪʴ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʜʦʩʪʘʪʦʯʥʦ ʬʦʨʤʘʣʴʥʦʝ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʘʪʦʯʥʦ 

ʫʜʦʙʥʦʝ, ʠ, ʩ ʪʨʝʪʴʝʡ ʩʪʦʨʦʥʳ, ʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʝ 

ʩʨʝʜʩʪʚʦ, ʧʦʟʚʦʣʷʶɦ ʝʝ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʨʘʩʭʦʞʜʝʥʠʡ ʚ ʪʦʣʢʦʚʘʥʠʠ ʩʧʝʮʠʬʠʢʘʮʠʡ.  

1.2.2. ɺʠʟʫʘʣʠʟʘʮʠʷ 

ʀʟʚʝʩʪʥʘʷ ʧʦʛʦʚʦʨʢʘ ʛʣʘʩʠʪ, ʯʪʦ ʣʫʯʰʝ ʦʜʠʥ ʨʘʟ ʫʚʠʜʝʪʴ, ʯʝʤ 

ʩʪʦ ʨʘʟ ʫʩʣʳʰʘʪʴ. ʄʳ ʜʦʙʘʚʠʤ: ʪʝʤ ʧʘʯʝ ʪʳʩʷʯʫ ʨʘʟ ʧʨʦʯʠʪʘʪʴ 

ʧʝʨʝʩʢʘʟ. ʆʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʪʘʢʦʚʳ, ʯʪʦ ʪʝʢʩʪ ʩ 

ʢʘʨʪʠʥʢʘʤʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʣʝʛʯʝ, ʯʝʤ ʛʦʣʳʡ ʪʝʢʩʪ. ɸ ʢʘʨʪʠʥʢʠ ʩ 

ʪʝʢʩʪʦʤ ð ʝʱʝ ʣʝʛʯʝ. ʄʦʜʝʣʠ UML ʜʦʧʫʩʢʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ 

ʬʦʨʤʝ ʢʘʨʪʠʥʦʢ, ʧʨʠʯʝʤ ʵʪʠ ʢʘʨʪʠʥʢʠ ʥʘʛʣʷʜʥʳ, ʠʥʪʫʠʪʠʚʥʦ 

ʧʦʥʷʪʥʳ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʥʦʟʥʘʯʥʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʠ ʣʝʛʢʦ 

ʩʦʩʪʘʚʣʷʶʪʩʷ. ʌʘʢʪʠʯʝʩʢʠ, ʨʘʟʚʠʪʠʝ ʠ ʜʝʪʘʣʠʟʘʮʠʷ ʵʪʦʛʦ ʪʝʟʠʩʘ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʢʥʠʛʠ. ʄʳ ʥʝ 

ʙʫʜʝʤ ʟʘʙʝʛʘʪʴ ʚʧʝʨʝʜ, ʠ ʧʨʦʩʪʦ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʙʝʟ ʚʩʷʢʠʭ 

ʦʙʲʷʩʥʝʥʠʡ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..2). ʈʘʟʚʝ ʯʪʦ-ʥʠʙʫʜʴ ʥʝʧʦʥʷʪʥʦ? 

Empl oy ed Unempl oy ed

f i r e

h i r e

mov e

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..2. 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʨʘʙʦʪʥʠʢʘ ʥʘ ʧʨʝʜʧʨʠ̫ ʪʠʠ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʪʦʨʦʝ ʧʦ ʚʘʞʥʦʩʪʠ ʥʘʟʥʘʯʝʥʠʝ UML ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦʙʳ ʩʣʫʞʠʪʴ ʘʜʝʢʚʘʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ 

ʣʶʜʴʤʠ. ʈʘʟʫʤʝʝʪʩʷ, ʥʘʛʣʷʜʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ UML ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʠ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴʩʷ ʠʣʠ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ 

ʯʝʣʦʚʝʢʦʤ ð ʵʪʦ ʥʘʟʥʘʯʝʥʠʝ UML ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ 

ʢʦʤʧʴʶʪʝʨʘʤ.  

1.2.3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ɺ ʦʨʠʛʠʥʘʣʝ ʜʘʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ UML ʦʧʨʝʜʝʣʝʥʦ ʩ ʧʦʤʦʱʴʶ 

ʩʣʦʚʘ construct, ʢʦʪʦʨʦʝ ʤʳ ʧʝʨʝʜʘʝʤ ʦʩʪʦʨʦʞʥʳʤ ʪʝʨʤʠʥʦʤ 

"ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ". ʈʝʯʴ ʠʜʝʪ ʦ ʪʦʤ, ʯʪʦ UML ʧʨʝʜʥʘʟʥʘʯʝʥ ʥʝ ʪʦʣʴʢʦ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʣʦʞʝʥʠʡ, ʥʦ ʠ ʜʣʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ ʘʨʪʝʬʘʢʪʘʤʠ, ʚʭʦʜʷʱʠʤʠ ʚ 

ʩʦʩʪʘʚ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʘʢʠʤʠ, ʢʘʢ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʜʥʠʤ ʠʟ ʥʘʟʥʘʯʝʥʠʡ UML ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʤʦʜʝʣʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ 

ʛʝʥʝʨʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ (ʠʣʠ ʬʨʘʛʤʝʥʪʦʚ ʢʦʜʘ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʣʦʞʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠʨʦʜʘ ʤʦʜʝʣʝʡ UML 

ʪʘʢʦʚʘ, ʯʪʦ ʚʦʟʤʦʞʝʥ ʠ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʧʦ ʢʦʜʫ ʛʦʪʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ (ʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ) ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʡ ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʷʤ ʜʝʣʦ ʪʨʫʜʥʦʝ, 

ʥʦ ʥʝ ʙʝʟʥʘʜʝʞʥʦʝ. ʀʥʩʪʨʫʤʝʥʪʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ UML, ʚʩʝ ʚʨʝʤʷ 

ʩʦʚʝʨh ʝʥʩʪʚʫʶʪʩʷ, ʪʘʢ ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʪʨʝʪʴʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ 

UML ʤʦʞʝʪ ʚʳʡʪʠ ʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ. 

1.2.4. ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ 

ʄʦʜʝʣʠ UML ʷʚʣʷʶʪʩʷ ʘʨʪʝʬʘʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʚ ʬʦʨʤʝ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢ ʠ ʚ ʚʠʜʝ 

ʪʚʝʨʜʦʡ ʢʦʧʠʠ. ɺ ʧʦʩʣʝʜʥʠʭ ʚʝʨʩʠʷʭ UML ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʙʦʣʝʝ 

ʧʦʣʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʵʪʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʩʜʝʣʘʥʦ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʝʡ UML ʚ ʬʦʨʤʝ 
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ʜʦʢʫʤʝʥʪʦʚ ʚ ʬʦʨʤʘʪʝ XMI
1
, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʦʜʝʣʷʤʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʤʦʜʝʣʠ UML ʷʚʣʷʶʪʩʷ ʜʦʢʫʤʝʥʪʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʘʤʳʤʠ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʥʘʯʠʥʘʷ ʩ ʧʝʯʘʪʠ ʢʘʨʪʠʥʦʢ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʝʡ ʯʝʣʦʚʝʢʦʯʠʪʘʝʤʳʭ ʪʝʢʩʪʦʚʳʭ ʦʧʠʩʘʥʠʡ. 

ʇʦʷʩʥʠʤ ʧʦʩʣʝʜʥʶʶ ʬʨʘʟʫ ʧʨʝʜʳʜʫʱʝʛʦ ʘʙʟʘʮʘ. ʉʪʘʥʜʘʨʪ 

ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʤʦʜʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʦʪʚʝʜʝʥʦ ʤʝʩʪʦ, ʛʜʝ ʤʦʞʥʦ ʭʨʘʥʠʪʴ 

ʥʝʬʦʨʤʘʣʴʥʦʝ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʚʳʧʦʣʥʷʶʪ: ʙʫʢʚʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ 

ʣʠʥʠʠ ʠʣʠ ʬʠʛʫʨʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʤʦʞʥʦ ʚʚʝʩʪʠ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ 

ʧʦʷʩʥʷʝʪ ʩʤʳʩʣ ʠ ʥʘʟʥʘʯʝʥʠʝ ʠʤʝʥʥʦ ʵʪʦʡ ʣʠʥʠʠ ʠʣʠ ʬʠʛʫʨʳ. ɹʦʣʝʝ 

ʪʦʛʦ, ʤʥʦʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʫʤʝʁ ʪ ʠʟ ʵʪʠʭ ʪʝʢʩʪʦʚʳʭ ʦʧʠʩʘʥʠʡ 

ʩʦʙʠʨʘʪʴ ʮʝʣʴʥʳʝ, ʚʧʦʣʥʝ ʦʩʤʳʩʣʝʥʥʳʝ ʠ ʭʦʨʦʰʦ 

ʦʪʬʦʨʤʘʪʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʥʦ ʢʘʢ ʧʨʠʚʳʯʥʳʝ ʪʝʢʩʪʦʚʳʝ ʦʧʠʩʘʥʠʷ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦ ʟʘʤʝʯʘʪʝʣʴʥʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʦʥʘ ʪʦʛʦ 

ʟʘʩʣʫʞʠʚʘʝʪ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʪʘʢ ʞʝ, ʢʘʢ ʧʨʦʛʨʘʤʤʠʩʪʳ ʥʝ ʣʶʙʷʪ ʠ 

ʣʝʥʷʪʩʷ ʧʠʩʘʪʴ ʦʩʤʳʩʣʝʥʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʜʫ, ʪʘʢ 

ʠ ʘʨʭʠʪʝʢʪʦʨʳ ʥʝ ʣʶʙʷʪ ʠ ʣʝʥʷʪʩʷ ʧʠʩʘʪʴ ʪʝʢʩʪʦʚʳʝ ʧʦʷʩʥʝʥʠʷ ʢ 

ʩʚʦʠʤ ʜʠʘʛʨʘʤʤʘʤ.  

1.2.5. ʏʝʤ ʅɽ ʷʚʣʷʝʪʩʷ UML  

ʅʝ ʩʣʝʜʫʝʪ ʜʫʤʘʪʴ, ʯʪʦ UML ð ʵʪʦ ʧʘʥʘʮʝʷ ʦʪ ʚʩʝʭ ʜʝʪʩʢʠʭ 

ʙʦʣʝʟʥʝʡ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʷʩʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʥʘʟʥʘʯʝʥʠʷ ʠ 

ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ UML ʧʦʣʝʟʥʦ ʩʦʧʦʩʪʘʚʠʪʴ UML ʩ ʜʨʫʛʠʤʠ 

ʨʦʜʩʪʚʝʥʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, UML ʥʝ ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ɼʝʣʦ ʥʝ ʚ ʪʦʤ, ʯʪʦ UML ʷʟʳʢ ʛʨʘʬʠʯʝʩʢʠʡ, ʘ ʧʦʜʘʚʣʷʶʱʝʝ 
                                                           

1
 XMI  (XML  Metadata Interchange) ð ʚʥʝʰʥʠʡ ʬʦʨʤʘʪ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ XML  (ʩʭʝʤʘ ʠ ʥʘʙʦʨ ʧʨʘʚʠʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʵʛʦʚ), 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʩʝʨʠʘʣʠʟʘʮʠʠ ʤʦʜʝʣʝʡ ʠ ʦʙʤʝʥʘ ʠʤʠ. 
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ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʘʢʪʠʯʝʩʢʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʪʝʢʩʪʦʚʳʤʠ ʷʟʳʢʘʤʠ. ɻʦʨʘʟʜʦ ʚʘʞʥʝʝ ʪʦ, ʯʪʦ ʜʣʷ ʤʦʜʝʣʝʡ UML ʥʝ 

ʦʧʨʝʜʝʣʝʥʘ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʝʤʘʥʪʠʢʘ, ʪʦ ʝʩʪʴ, ʥʝ ʦʧʨʝʜʝʣʝʥ ʩʧʦʩʦʙ 

ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʝʡ ʥʘ ʢʦʤʧʴʶʪʝʨʝ. ʕʪʦ ʩʜʝʣʘʥʦ ʚʧʦʣʥʝ 

ʩʦʟʥʘʪʝʣʴʥʦ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ UML ʦʢʘʟʘʣʩʷ ʙʳ ʟʘʚʠʩʠʤʳʤ ʦʪ 

ʥʝʢʦʪʦʨʦʡ ʤʦʜʝʣʠ ʚʳʯʠʩʣʠʤʦʩʪʠ, ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʢʪʥʦʩʪʠ ʝʛʦ 

ʢʦʥʮʝʧʮʠʡ ʧʨʠh ʣʦʩʴ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ, ʠ ʦʥ ʥʝ ʦʪʚʝʯʘʣ ʙʳ 

ʩʚʦʝʤʫ ʦʩʥʦʚʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ: ʩʣʫʞʠʪʴ ʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʧʨʠʣʦʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ ʘʙʩʪʨʘʢʮʠʠ ʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ.  

ɺʦ-ʚʪʦʨʳʭ, UML ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʠʥʩʪʨʫʤʝʥʪʘ 

(ʭʦʪʷ ʠʥʩʪʨʫʤʝʥʪʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʠ ʠʤʝʶʪʩʷ, ʥʘʧʨʠʤʝʨ, Rational 

Rose, Borland Together, Telelogic Rhapsody, Visual Paradigm, Microsoft 

Visio, Enterprise Architect, StarUML, ʠ ʜʨ.). ʉʘʤ ʷʟʳʢ ʥʠʢʦʠʤ ʦʙʨʘʟʦʤ 

ʥʝ ʥʘʚʟ̫ʳʚʘʝʪ ʪʦ, ʢʘʢ ʝʛʦ ʥʫʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ. ʈʝʰʝʥʠʝ ʚʩʝʭ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʘʣʠʟʘʮʠʝʡ UML 

ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʧʦʣʥʦʩʪʴʶ ʦʪʜʘʥʦ ʥʘ ʦʪʢʫʧ ʨʘʟʨʘʙʦʪʯʠʢʘʤ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, UML ʥʝ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʣʦʞʝʥʠʡ (ʭʦʪʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʘ ʠ 

ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʘʟʥʳʤʠ 

ʘʚʪʦʨʘʤʠ). ʂʦʥʝʯʥʦ, ʫ ʘʚʪʦʨʦʚ UML ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ 

ʧʨʦʮʝʩʩʘ ð Rational Unified Process (RUP), ʢʦʪʦʨʫʶ ʦʥʠ ʥʝ ʤʦʛʣʠ ʥʝ 

ʠʤʝʪʴ ʚ ʛʦʣʦʚʝ, ʨʘʟʨʘʙʘʪʳʚʘʷ ʷʟʳʢ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʠ ʩʜʝʣʘʥʦ ʚʩʝ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ RUP ʥʘ UML ʠ ʩʜʝʣʘʪʴ 

UML ʧʨʠʛʦʜʥʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʣʁ ʙʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʠʣʠ 

ʜʘʞʝ ʙʝʟ ʦʥʦʡ.  

1.2.6. ʉʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ UML 

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ ʚʠʜʥʦ, ʯʪʦ UML ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ. ɼʘʣʝʝ ʤʳ ʧʝʨʝʯʠʩʣʷʝʤ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ UML. 



15 
 

ʈʠʩʦʚʘʥʠʝ ʢʘʨʪʠʥʦʢ. ɻʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ UML ʤʦʞʥʦ ʠ 

ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦ ʚʩʝʤʫ ʦʩʪʘʣʴʥʦʤʫ. ɼʘʞʝ 

ʨʠʩʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤ ʢʘʨʘʥʜʘʰʦʤ ʥʘ ʙʫʤʘʛʝ ʧʦʟʚʦʣʷʝʪ ʫʧʦʨʷʜʦʯʠʪʴ 

ʤʳʩʣʠ ʠ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʜʣʷ ʩʝʙʷ ʩʫʱʝʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʤʦʜʝʣʠʨʫʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ ʠʣʠ ʠʥʦʡ ʩʠʩʪʝʤʝ. 

ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ. ʉʦʦʙʱʝʩʪʚʦ ʣʶʜʝʡ, ʧʨʠʤʝʥʷʶʱʠʭ ʠ 

ʧʦʥʠʤʘʶʱʠʭ UML, ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ. ɽʩʣʠ ʚʳ ʙʫʜʝʪʝ 

ʠʩʧʦʣʟɹʦʚʘʪʴ UML, ʪʦ ʚʘʩ ʙʫʜʫʪ ʧʦʥʠʤʘʪʴ ʜʨʫʛʠʝ, ʠ ʚʳ ʙʫʜʝʪʝ 

ʧʦʥʠʤʘʪʴ ʜʨʫʛʠʭ "ʩ ʧʦʣʫʚʟʛʣʜ̫ʘ". 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ. ʕʪʦ ʚʘʞʥʝʡʰʠʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

UML. ʀ ʭʦʪʷ ʥʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ UML ʦʢʘʟʳʚʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ 

ʘʜʝʢʚʘʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʤʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʧʦ ʤʝʨʝ 

ʨʘʟʚʠʪʠʷ ʷʟʳʢʘ ʚʩʝ ʤʝʥʴʰʝ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʪʘʢʠʭ ʠʩʢʣʶʯʝʥʠʡ, ʛʜʝ 

UML ʥʝʧʨʠʤʝʥʠʤ.  

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ. 

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʰʝʥʠʡ ð ʢʣʶʯ ʢ 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʦʜʝʣʠ UML ʧʦʢʘ ʯʪʦ 

ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ɻʝʥʝʨʘʮʠʷ ʢʦʜʘ. ɻʝʥʝʨʠʨʦʚʘʪʴ ʢʦʜ ʥʫʞʥʦ ʠ ʤʦʞʥʦ, ʥʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʝʶʱʠʭʩʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʝ ʩʪʦʠʪ ʧʝʨʝʦʮʝʥʠʚʘʪʴ. 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ UML, ʠʟ ʢʦʪʦʨʳʭ ʧʫʪʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʠʟʚʣʝʢʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ, 

ʧʦʢʘ ʯʪʦ ʫʩʪʫʧʘʶʪ ʚʦʟʤʦʞʥʦʩʪʷʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ. 

ɺʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʝʡ. ɹʳʣʦ ʙʳ ʟʘʤʝʯʘʪʝʣʴʥʦ, ʝʩʣʠ ʙʳ ʧʦ 

ʤʦʜʝʣʠ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʜʝʣʘʪʴ ʬʦʨʤʘʣʴʥʳʝ ʟʘʢʣʶʯʝʥʠʷ ʦʙ ʝʝ 

ʩʚʦʡʩʪʚʘʭ: ʤʦʜʝʣʴ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʘ, ʩʦʛʣʘʩʦʚʘʥʘ, ʵʬʬʝʢʪʠʚʥʘ ʠ ʪ. ʧ. 

ʂʦʝ-ʯʪʦ UML ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ, ʥʦ, ʢʦʥʝʯʥʦ, ʦʯʝʥʴ ʤʘʣʦ. ɿʜʝʩʴ 

ʫʤʝʩʪʥʦ ʧʨʠʚʝʩʪʠ ʘʥʘʣʦʛʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ: ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʙʳʩʪʨʦ ʠ ʥʘʜʝʞʥʦ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 
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ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʥʦ ʩ ʣʦʛʠʯʝʩʢʠʤʠ ʦʰʠʙʢʘʤʠ ʜʝʣʦ ʦʙʩʪʦʠʪ 

ʛʦʨʘʟʜʦ ʭʫʞʝ. ʄʦʞʝʪ ʙʳʪʴ, ʚ ʙʫʜʫɦ ʝʤ... 

1.3. ʄʆɼɽʃʔ ʀ ɽɽ ʕʃɽʄɽʅʊʓ 

ʄʦʜʝʣʴ UML (UML model)ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥʝʯʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ, ʛʣʘʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ð ʵʪʦ 

ʩʫʱʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ.  

ʉʘʤʠ ʩʫʱʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʷ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʵʢʟʝʤʧʣʷʨʘʤʠ 

ʤʝʪʘʢʣʘʩʩʦʚ ʤʝʪʘʤʦʜʝʣʠ.  

1.3.1. ʉʫʱʥʦʩʪʠ 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʙʟʦʨʘ ʩʫʱʥʦʩʪʠ ʚ UML ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ 

ʯʝʪʳʨʝ ʛʨʫʧʧʳ: 

- ʩʪʨʫʢʪʫʨʥʳʝ; 

- ʧʦʚʝʜʝʥʯʝʩʢʠʝ; 

- ʛʨʫʧʧʠʨʫʶʱʠʝ; 

- ʘʥʥʦʪʘʮʠʦʥʥʳʝ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʩʫʱʥʦʩʪʠ, ʢʘʢ ʥʝʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʪʨʫʢʪʫʨʳ. ʆʙʳʯʥʦ ʢ ʩʪʨʫʢʪʫʨʥʳʤ 

ʩʫʱʥʦʩʪʷʤ ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ. 

ʆʙʲʝʢʪ (object) ð ʩʫʱʥʦʩʪʴ, ʦʙʣʘʜʘʶʱʘʷ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʠ 

ʠʥʢʘʧʩʫʣʠʨʫʶʱʘʷ ʚ ʩʝʙʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ. 

ʂʣʘʩʩ (class) ð ʦʧʠʩʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʩ ʦʙʱʠʤʠ 

ʘʪʨʠʙʫʪʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʦʩʪʦʷʥʠʝ, ʠ ʦʧʝʨʘʮʠʷʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʦʚʝʜʝʥʠʝ. 

ʀʥʪʝʨʬʝʡʩ (interface) ð ʠʤʝʥʦʚʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʧʝʨʘʮʠʡ, 

ʦʧʨʝʜʝʣʷʁʱʝʝ ʥʘʙʦʨ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʧʨʦʰʝʥʳ 

ʧʦʪʨʝʙʠʪʝʣʝʤ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʧʦʩʪʘʚʱʠʢʦʤ ʫʩʣʫʛ.  

ʂʦʦʧʝʨʘʮʠʷ (collaboration) ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʮʝʣʠ. 

ɼʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ (actor) ð ʩʫʱʥʦʩʪʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʚʥʝ 

ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʘʷ ʩ ʥʝʡ. 
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ʂʦʤʧʦʥʝʥʪ (component) ð ʤʦʜʫʣʴʥʘʷ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʩ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʥʘʙʦʨʦʤ ʪʨʝʙʫʝʤʳʭ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

ɸʨʪʝʬʘʢʪ (artifact) ð ʵʣʝʤʝʥʪ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʣʠ ʧʦʨʦʞʜʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʘʨʪʝʬʘʢʪ ð ʵʪʦ ʬʠʟʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ 

ʨʝʘʣʠʟʘʮʠʠ, ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ (ʥʘʧʨʠʤʝʨ, ʢʣʘʩʩʘ ʠʣʠ 

ʢʦʤʧʦʥʝʥʪʘ). 

ʋʟʝʣ (node) ð ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʘʶʪʩʷ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʶʪʩʷ ʘʨʪʝʬʘʢʪʳ.  

ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʩʫʱʥʦʩʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ. ʆʩʥʦʚʥʳʭ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ ʚʩʝʛʦ ʜʚʝ: ʩʦʩʪʦʷʥʠʝ 

ʠ ʜʝʡʩʪʚʠʝ (ʪʦʯʥʝʝ, ʜʚʝ ʩ ʧʦʣʦʚʠʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʠʥʦʛʜʘ 

ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʝʱʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʩʦʙʳʡ ʩʣʫʯʘʡ ʩʦʩʪʦʥ̫ʠʷ). 

ʉʦʩʪʦʷʥʠʝ (state) ð ʧʝʨʠʦʜ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʦʙʲʝʢʪʘ, 

ʥʘʭʦʜʷʩʴ ʚ ʢʦʪʦʨʦʤ ʦʙʲʝʢʪ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʥʝʢʦʪʦʨʦʤʫ ʫʩʣʦʚʠʶ ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʣʠ ʦʞʠʜʘʝʪ ʥʘʩʪʫʧʣʝʥʠʷ 

ʥʝʢʦʪʦʨʦʛʦ ʩʦʙʳʪʠʷ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ (activity) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ 

ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ (ʧʦ 

ʚʨʝʤʝʥʠ) ʥʝ ʘʪʦʤʘʨʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ.  

ɼʝʡʩʪʚʠʝ (action) ð ʧʨʠʤʠʪʠʚʥʦʝ ʘʪʦʤʘʨʥʦʝ ʚʳʯʠʩʣʝʥʠʝ. 

ʕʪʦ ʪʦʣʴʢʦ ʥʘʜʚʦʜʥʘʷ ʯʘʩʪʴ ʘʡʩʙʝʨʛʘ ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ: 

ʩʦʩʪʦʷʥʠʷ ʙʳʚʘʶʪ ʩʘʤʳʝ ʨʘʟʥʳʝ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʧʦʚʝʜʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʱʝ ʨʷʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʫʱʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʟʜʝʩʴ ʥʝ ʧʝʨʝʯʠʩʣʝʥʳ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ 

ʚʤʝʩʪʝ ʩ ʫʢʘʟʘʥʥʳʤʠ ʦʩʥʦʚʥʳʤʠ. 

ʅʝʩʢʦʣʴʢʦ ʦʩʦʙʥʷʢʦʤ ʩʪʦʠʪ ʩʫʱʥʦʩʪʴ ð ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʦʡ ʧʨʠʩʫʱʠ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʝ, ʪʘʢ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case) ð ʤʥʦʞʝʩʪʚʦ ʩʮʝʥʘʨʠʝʚ, 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʢʨʠʪʝʨʠʶ ʠ ʦʧʠʩʳʚʘʶʱʠʭ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʳʭ ʩʠʩʪʝʤʦʡ ʜʝʡʩʪʚʠʡ, 

ʜʦʩʪʘʚʣʷʶʱʠʭ ʟʥʘʯʠʤʳʡ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ 

ʨʝʟʫʣʴʪʘʪ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʯʝʨʧʳʚʘʶʱʝʡ. ʋ 

ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʩʫʱʥʦʩʪʝʡ ʝʩʪʴ ʨʘʟʣʠʯʥʳʝ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʠ 

ʚʘʨʠʘʮʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʚ ʧʦʩʣʝʜʫʶɦ ʠʭ ʛʣʘʚʘʭ.  

ɻʨʫʧʧʠʨʫʶʱʘʷ ʩʫʱʥʦʩʪʴ ʚ UML ʦʜʥʘ ð ʧʘʢʝʪ ð ʟʘʪʦ 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ. 

ʇʘʢʝʪ (package) ð ʛʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʘʢʝʪʦʚ). 

ɸʥʥʦʪʘʮʠʦʥʥʘʷ ʩʫʱʥʦʩʪʴ ʪʦʞʝ ʦʜʥʘ ð ʧʨʠʤʝʯʘʥʠʝ 

(comment) ð ʟʘʪʦ ʚ ʥʝʝ ʤʦʞʥʦ ʧʦʤʝʩʪʠʪʴ ʚʩʝ ʯʪʦ ʫʛʦʜʥʦ, ʪʘʢ ʢʘʢ 

ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʯʘʥʠʷ UML ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ.  

ɺ ʪʘʙʣʠʮʝ 1.1 ʧʨʠʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʥʦʪʘʮʠʷ ʚ ʤʠʥʠʤʘʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʜʣʷ ʫʧʦʤʥ̫ʫʪʳʭ ʩʫʱʥʦʩʪʝʡ. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..1. ʅʦʪʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʫʱʥʦʩʪʝʡ 

ʅʘʟʚʘʥʠʝ ɻʨʘʬʠʯʝʩʢʘʷ ʥʦʪʘʮʠʷ 

ɸʨʪʝʬʘʢʪ çar t i f ac t è

Requi r ement

Spec i f i c a t i on

çl i br ar yè

QT

 

ɺʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

Mak e Or der Mak e Or der

 

ɼʝʡʩʪʚʫʶʱʝʝ 

ʣʠʮʦ 

Cus t omer

Cus t omer

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʜʝʡʩʪʚʠʝ 

 

a=15
Di s p l ay  mai n

menu
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ʀʥʪʝʨʬʝʡʩ 

I Aud i o çi nt er f ac eè

I Audi o

 

ʂʣʘʩʩ 

Pr oduc t
Or der

{ abs t r ac t }

 

ʂʦʤʧʦʥʝʥʪ 
Dat aBas e

çc omponent è

Dat aBas e
 

ʂʦʦʧʝʨʘʮʠʷ 

 

Vi s i t o r

 

ʆʙʲʝʢʪ 
: Rec t ang l e

 

ʇʘʢʝʪ  

Anal y s i s  

Model

 

ʇʨʠʤʝʯʘʥʠʝ ɿʜʝʩɹ  ʥʘʭʦʜʠʪʩ̫  

ʢʦʤʤʝʥʪʘʨʠʡ
 

ʉʦʩʪʦʷʥʠʝ  

en t r y / OpenLog

ex i t / Cl os eLog

Logged

 

ʋʟʝʣ 
Ser v er

 

1.3.2. ʆʪʥʦʰʝʥʠʷ 

ɺ UML ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʦʪʥʦʰʝʥʠʡ: 

- ʟʘʚʠʩʠʤʦʩʪ ɹ(dependency); 

- ʘʩʩʦʮʠʘʮʠʷ (association); 

- ʦʙʦʙʱʝʥʠʝ (generalization); 
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- ʨʝʘʣʠʟʘʮʠʷ (realization). 

ɿʘʚʠʩʠʤʦʩʪʴ ð ʵʪʦ ʥʘʠʙʦʣʝʝ ʦʙʱʠʡ ʪʠʧ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʜʚʫʤʷ ʩʫʥɦʦʩʪʷʤʠ. 

ʆʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ 

ʥʝʟʘʚʠʩʠʤʦʡ ʩʫʱʥʦʩʪʠ ʢʘʢʠʤ-ʪʦ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʟʘʚʠʩʠʤʫʶ 

ʩʫʱʥʦʩʪʴ. 

ɻʨʘʬʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʠ ʩʦ ʩʪʨʝʣʢʦʡ (1), ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪ ʟʘʚʠʩʠʤʦʡ 

ʩʫʱʥʦʩʪʠ (2) ʢ ʥʝʟʘʚʠʩʠʤʦʡ (3) (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ 

ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..3). ʂʘʢ ʧʨʘʚʠʣʦ, ʩʝʤʘʥʪʠʢʘ ʢʦʥʢʨʝʪʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʫʪʦʯʥʷʝʪʩʷ ʚ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʟʘʚʠʩʠʤʦʩʪʴ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çuseè ʦʟʥʘʯʘʝʪ, 

ʯʪʦ ʟʘʚʠʩʠʤʘʷ ʩʫʱʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪ (ʩʢʘʞʝʤ, ʚʳʟʳʚʘʝʪ ʦʧʝʨʘʮʠʶ) 

ʥʝʟʘʚʠʩʠʤʫʶ ʩʫʥɦʦʩʪʴ. 

Par s er Dat a2

1

3

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..3. 

ʆʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ɸʩʩʦʮʠʘʮʠʷ ð ʵʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʪʠʧ ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʩʫʱʥʦʩʪʷʤʠ.  

ʆʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʠʤʝʝʪ ʤʝʩʪʦ, ʝʩʣʠ ʦʜʥʘ ʩʫʱʥʦʩʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʜʨʫʛʦʡ (ʠʣʠ ʩ ʜʨʫʛʠʤʠ ð ʘʩʩʦʮʠʘʮʠʷ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʙʠʥʘʨʥʦʡ). 

ɻʨʘʬʠʯʝʩʢʠ ʘʩʩʦʮʠʘʮʠʷ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʡ 

ʣʠʥʠʠ (1) ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʦʧʦʣʥʝʥʠʷʤʠ, ʩʦʝʜʠʥʷʶʱʝʡ ʩʚʷʟʘʥʥʳʝ 

ʩʫʱʥʦʩʪʠ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..4). ʅʘ ʧʨʦʛʨʘʤʤʥʦʤ ʫʨʦʚʥʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʦʝ, ʯʪʦ 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩʫʱʥʦʩʪʠ ʟʥʘʶʪ ʜʨʫʛ ʦ ʜʨʫʛʝ. ʅʘʧʨʠʤʝʨ, 

ʦʪʥʦʰʝʥʠʝ ʯʘʩʪʴïʮʝʣʦʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʘʩʩʦʮʠʘʮʠʠ ʠ 

ʥʘʟʳʚʘʝʪʩʷ ʦʪʥʦh ʝʥʠʝʤ ʘʛʨʝʛʘʮʠʠ. 
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Car Wheel
4

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..4. 

ʆʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ 

ʆʙʦʙʱʝʥʠʝ ð ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʩʫʱʥʦʩʪʷʤʠ, ʦʜʥʘ 

ʠʭ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ (ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ) ʩʣʫʯʘʝʤ ʜʨʫʛʦʡ. 

ɻʨʘʬʠʯʝʩʢʠ ʦʙʦʙʱʝʥʠʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʣʠʥʠʠ ʩ 

ʪʨʝʫʛʦʣʴʥʦʡ ʥʝʟʘʢʨʘʰʝʥʥʦʡ ʩʪʨʝʣʢʦʡ ʥʘ ʢʦʥʮʝ (1), ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪ 

ʯʘʩʪʥʦʛʦ (2) (ʧʦʜʢʣʘʩʩʘ) ʢ ʦʙʱʝʤʫ (3) (ʩʫʧʝʨʢʣʘʩʩʫ) (ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..5). 

Shape

Rec t ang l e Squar e

1

3

2

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..5. 

ʆʪʥʦʰʝʥʠʝ ʦʙʦʙʱʝʥʠʷ 

ʆʪʥʦʰʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʝʞʝ, ʯʝʤ 

ʧʨʝʜʳʜʫʱʠʝ ʪʨʠ ʪʠʧʘ ʦʪʥʦʰʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʦ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ 

ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʆʪʥʦʰʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʜʥʘ ʩʫʱʥʦʩʪʴ 

ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʜʨʫʛʦʡ. 

ʅʘʧʨʠʤʝʨ, ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʠʥʪʝʨʬʝʡʩʘ. ɻʨʘʬʠʯʝʩʢʠ 

ʨʝʘʣʠʟʘʮʠʷ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʠ ʩ ʪʨʝʫʛʦʣʴʥʦʡ 

ʥʝʟʘʢʨʘh ʝʥʥʦʡ ʩʪʨʝʣʢʦʡ ʥʘ ʢʦʥʮʝ (1), ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪ ʨʝʘʣʠʟʫʶʱʝʡ 

ʩʫʱʥʦʩʪʠ (2) ʢ ʨʝʘʣʠʟʫʝʤʦʡ (3) (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ 

ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..6). 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..6. 

ʆʪʥʦʰʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʦʪʥʦʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ, 

ʨʘʟʣʠʯʥʳʝ ʠʭ ʚʘʨʠʘʮʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʜʝʪʘʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. 

1.3.3. ɼʠʘʛʨʘʤʤʳ 

ɼʠʘʛʨʘʤʤʳ UML ʝʩʪʴ ʪʘ ʦʩʥʦʚʥʘʷ ʥʘʢʣʘʜʳʚʘʝʤʘʷ ʥʘ ʤʦʜʝʣʴ 

ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʦʙʣʝʛʯʘʝʪ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ.  

ɼʠʘʛʨʘʤʤ (diagram) ð ʵʪʦ ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʠ ʛʨʘʬʘ ʤʦʜʝʣʠ.  

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʚ ʜʠʘʛʨʘʤʤʫ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʚʢʣʶʯʠʪʴ ʣʶʙʳʝ 

(ʜʦʧʫʩʪʠʤʳʝ) ʢʦʤʙʠʥʘʮʠʠ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʥʦ ʧʨʦʠʟʚʦʣ ʚ 

ʵʪʦʤ ʚʦʧʨʦʩʝ ʟʘʪʨʫʜʥʠʣ ʙʳ ʧʦʥʠʤʘʥʠʝ ʤʦʜʝʣʝʡ. ʇʦʵʪʦʤʫ ʘʚʪʦʨʳ 

UML ʦʧʨʝʜʝʣʠʣʠ ʥʘʙʦʨ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʠʧʦʚ 

ʜʠʘʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʢʘʥʦʥʠʯʝʩʢʠʭ ʪʠʧʦʚ ʜʠʘʛʨʘʤʤ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʤʠʤʦ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʤʳ ʪʘʢʞʝ ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʷʟʳʢʘ. ʕʪʦ ʪʝʢʩʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʥʘʧʠʩʘʥʳ ʚʥʫʪʨʠ ʬʠʛʫʨ ʩʫʱʥʦʩʪʝʡ ʠʣʠ ʨʷʜʦʤ ʩ ʣʠʥʠʷʤʠ ʦʪʥʦʰʝʥʠʡ, 

ʨʘʤʢʠ ʜʠʘʛʨʘʤʤ ʠ ʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʟʥʘʯʢʠ, ʧʨʠʩʦʝʜʠʥʷʝʤʳʝ ʢ ʣʠʥʠʷʤ 

ʠʣʠ ʧʦʤʝʱʘʝʤʳʝ ʚʥʫʪʨʴ ʬʠʛʫʨ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʤʦʜʝʣʴ ʚ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ ʬʦʨʤʝ, ʥʦ ʧʦʜʯʘʩ ʥʝʩʫʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʤʳʩʣʦʚʫʶ ʥʘʛʨʫʟʢʫ. 
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1.3.4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʠʘʛʨʘʤʤ 

ɺ UML 1 ʚʩʝʛʦ ʦʧʨʝʜʝʣʝʥʦ 9 ʢʘʥʦʥʠʯʝʩʢʠʭ ʪʠʧʦʚ ʜʠʘʛʨʘʤʤ. 

ʅʠʞʝ ʧʝʨʝʯʠʩʣʝʥʳ ʠʭ ʥʘʟʚʘʥʠʷ, ʧʨʠʥʷʪʳʝ ʚ ʜʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ 

(ʚ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʝʩʪʴ ʦʪʣʠʯʠʷ).  

- ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (Use Case diagram); 

- ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ (Class diagram); 

- ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ (Object diagram); 

- ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ (State chart diagram); 

- ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ (Activity  diagram); 

- ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (Sequence diagram); 

- ɼʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʠ (Collaboration diagram); 

- ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ (Component diagram); 

- ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ (Deployment diagram). 

ʉʢʘʟʘʥʥʦʝ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʫʩʣʦʚʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʜʠʘʛʨʘʤʤ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..7. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..7 

ʀʝʨʘʨʭʠʷ ʪʠʧʦʚ ʜʠʘʛʨʘʤʤ ʜʣʷ UML 1 

ɺ UML 2 ʚʥʝʩʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʢʘʢ ʚ ʩʧʠʩʦʢ 

ʢʘʥʦʥʠʯʝʩʢʠʭ ʜʠʘʛʨʘʤʤ, ʘ ʠʤʝʥʥʦ ʠʭ ʯʠʩʣʦ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 13, ʪʘʢ ʠ ʚ 

ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʟʳʢʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦ 

ʦʙʣʘʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ ʵʪʦʛʦ ʜʚʝ ʜʠʘʛʨʘʤʤʳ ʙʳʣʠ 

ʧʝʨʝʠʤʝʥʦʚʘʥʳ: ʜʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʠ ʙʳʣʘ ʧʝʨʝʠʤʝʥʦʚʘʥʘ ʚ 

ʜʠʘʛʨʘʤʤʫ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʘ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʚ ʜʠʘʛʨʘʤʤʫ 

ʘʚʪʦʤʘʪʘ. 

ʉʧʠʩʦʢ ʥʦʚʳʭ ʜʠʘʛʨʘʤʤ ʠ ʠʭ ʥʘʟʚʘʥʠʡ, ʧʨʠʥʷʪʳʭ ʚ ʫʯʝʙʥʦʤ 

ʧʦʩʦʙʠʠ, ʧʨʠʚʝʜʝʥ ʥʠʞʝ. ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..9 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..10 ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʠʘʛʨʘʤʤʘ 

ʢʣʘʩʩʦʚ. 
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- ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ (Composite Structure 

diagram); 

- ɼʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ (Package diagram); 

- ɼʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘʪʘ (State machine diagram); 

- ɼʠʘʛʨʘʤʤʘ ʢʦʤʤʫʥʠʢʘʮʠʠ (Communication diagram); 

- ʆʙʟʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (Interaction Overview 

diagram); 

- ɼʠʘʛʨʘʤʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (Timing diagram). 

ʅʦ ʧʨʝʞʜʝ ʯʝʤ ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʨʘʟʜʝʣʫ, ʩʜʝʣʘʝʤ ʦʜʥʦ 

ʥʝʙʦʣʴh ʦʝ ʦʪʩʪʫʧʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʘʢ ʩʪʘʥʜʘʨʪ ʪʨʝʙʫʝʪ 

ʦʬʦʨʤʣʷʪʴ ʜʠʘʛʨʘʤʤʳ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..8). 

<ʪʝʛ> <ʅʘʟʚʘʥʠʝ ʜʠʘʛʨʘʤʤr >

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..8. 

ʅʦʪʘʮʠʷ ʜʣʷ ʜʠʘʛʨʘʤʤ 

ʆʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʜʚʘ: ʥʘʨʫʞʥʘʷ ʨʘʤʢʘ ʠ 

ʷʨʣʳʯʦʢ ʩ ʥʘʟʚʘʥʠʝʤ ʜʠʘʛʨʘʤʤʳ. ɽʩʣʠ ʩ ʨʘʤʢʦʡ ʚʩʝ ʧʨʦʩʪʦ ï ʵʪʦ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʦʙʣʘʩʪʴ ʚ ʢʦʪʦʨʦʤ ʜʦʣʞʥʳ 

ʥʘʭʦʜʠʪʴʩʷ ʵʣʝʤʝʥʪʳ ʜʠʘʛʨʘʤʤʳ, ʪʦ ʥʘʟʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʬʦʨʤʘʪʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..8. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..9. 

ʀʝʨʘʨʭʠʷ ʪʠʧʦʚ ʜʠʘʛʨʘʤʤ ʜʣʷ UML 2 (ʯʘʩʪʴ 1) 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..10 ʀʝʨʘʨʭʠʷ ʪʠʧʦʚ ʜʠʘʛʨʘʤʤ ʜʣʷ UML 2 (ʯʘʩʪʴ 2) 

ɺʦʟʤʦʞʥʳʝ ʪʝʛʠ (ʪʠʧʳ) ʜʣʷ ʜʠʘʛʨʘʤʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.2. 

ʊʝʛʠ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʪʘʥʜʘʨʪʦʤ, ʟʘʧʠʩʘʥʳ ʚʦ ʚʪʦʨʦʡ ʩʪʦʣʙʝʮ. ʆʜʥʘʢʦ, 

ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʪʘʥʜʘʨʪʦʤ ʧʨʘʚʠʣʘ ʥʝ ʚʩʝʛʜʘ 

ʫʜʦʙʥʳ ʠ ʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʳ, ʧʦʵʪʦʤʫ ʪʨʝʪʠʡ ʩʪʦʣʙʝʮ ʪʘʙʣʠʮʳ 

ʩʦʜʝʨʞʠʪ ʚʟʷʪʫʶ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʠ ʘʣʴʪʝʨʥʘʪʠʚʫ. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..2. ʊʠʧʳ ʜʠʘʛʨʘʤʤ ʜʣʷ ʟʘʛʦʣʦʚʢʘ 
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ʅʘʟʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ ʊʝʛ (ʩʪʘʥʜʘʨʪʥʳʡ) ʊʝʛ 

(ʧʨʝʜʣʘʛʘʝʤʳʡ) 

ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ use case  ʠʣʠ uc  use case  

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ class  class  

ɼʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘʪʘ state machine  

ʠʣʠ stm  

state machine  

ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ activity  ʠʣʠ act  activity  

ɼʠʘʛʨʘʤʤʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ 
interaction  ʠʣʠ 

sd  

sd  

ɼʠʘʛʨʘʤʤʘ ʢʦʤʤʫʥʠʢʘʮʠʠ interaction  ʠʣʠ 

sd  

comm 

ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ component  ʠʣʠ 

cmp 

component  

ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ ʥʝ ʦʧʨʝʜʝʣʝʥ deployment  

ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ʥʝ ʦʧʨʝʜʝʣʝʥ object  

ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʨʫʢʪʫʨʳ 

cla ss  class  ʠʣʠ 

component  

ʆʙʟʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
interaction  ʠʣʠ 

sd  

interaction  

ɼʠʘʛʨʘʤʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ interaction  ʠʣʠ 
sd  

timing  

ɼʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ package  ʠʣʠ pkg  package  

1.4. ʆɹʑʀɽ ɼʀɸɻʈɸʄʄʓ 

ɺʩʝ ʜʠʘʛʨʘʤʤʳ UML ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, 

ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ð ʦʙʱʠʝ ʜʠʘʛʨʘʤʤʳ. ʆʙʱʠʝ ʜʠʘʛʨʘʤʤʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʨʝʜʤʝʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʣʶʙʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʝʢʪʝ ʙʝʟ ʦʛʣʷʜʢʠ ʥʘ 

ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʦʙʣʘʩʪʴ ʨʝʰʝʥʠʡ ʠ ʪ.ʜ. 

1.4.1. ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case diagram) ð ʵʪʦ ʥʘʠʙʦʣʝʝ 

ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʠʩʪʝʤʳ. 
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ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʟʚʘʥʘ ʦʪʚʝʪʠʪʴ ʥʘ ʛʣʘʚʥʳʡ ʚʦʧʨʦʩ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ: ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ? 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʪʠʧʘ ʦʩʥʦʚʥʳʭ 

ʩʫʱʥʦʩʪʝʡ: ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (1) ʠ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ (2), 

ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ 

ʦʪʥʦʰʝʥʠʡ: 

- ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ ʠ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (3); 

- ʦʙʦʙʱʝʥʠʝ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ (4); 

- ʦʙʦʙʱʝʥʠʝ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (5); 

- ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (6). 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʠ ʥʘ ʣʶʙʦʡ ʜʨʫʛʦʡ, ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠʤʝʯʘʥʠʷ (7). ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..11.  
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..11. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

1.4.2. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ (class diagram) ð ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʩʠʩʪʝʤʳ.  

ʕʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ UML ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ, ʠ ʢʣʘʩʩʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ (ʝʩʣʠ 

ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʤ) "ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ". 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʪʠʧ 

ʩʫʱʥʦʩʪʝʡ: ʢʣʘʩʩʳ (1) (ʚʢʣʶʯʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ 

ʢʣʘʩʩʦʚ: ʠʥʪʝʨʬʝʡʩʳ, ʧʨʠʤʠʪʠʚʥʳʝ ʪʠʧʳ, ʢʣʘʩʩʳ-ʘʩʩʦʮʠʘʮʠʠ ʠ 
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ʤʥʦʛʠʝ ʜʨʫʛʠʝ), ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʪʥʦʰʝʥʠʡ: 

- ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ (2) (ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʜʨʦʙʥʦʩʪʝʡ); 

- ʦʙʦʙʱʝʥʠʝ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ (3); 

- ʟʘʚʠʩʠʤʦʩʪʠ (ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ) ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ (4) ʠ ʤʝʞʜʫ 

ʢʣʘʩʩʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʘʤʠ. 

ʅʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʣʘʩʩʦʚ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..12. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ 3. 

Or der Cust omer

Addr ess

Payment Cr edi t Car d

çut i l i t yè

Or der Cr eat or

* 1

11. . *

1

1. . * 1. . *

11

1. . *

çi nst ant i at eè

cl ass ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤr ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ

ʇʣʘʪʝʞ

1

2

VI P

Cust omer

4 3

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..12. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ 

1.4.3. ɼʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘʪʘ 

ɼʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘʪʘ (state machine diagram) ʠʣʠ ʜʠʘʛʨʘʤʤʘ 

ʩʦʩʪʦʷʥʠʡ ʚ UML 1 (state chart diagram) ð ʵʪʦ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ 

ʜʝʪʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚ UML.  

ɺ ʩʫʱʥʦʩʪʠ, ʜʠʘʛʨʘʤʤʳ ʘʚʪʦʤʘʪʘ, ʢʘʢ ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʘʬ ʩʦʩʪʦʷʥʠʡ ʠ ʧʝʨʝʭʦʜʦʚ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ 
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(ʩʤ. ʛʣʘʚʫ 4), ʥʘʛʨʫʞʝʥʥʳʡ ʤʥʦʞʝʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʠ 

ʧʦʜʨʦʙʥʦʩʪʝʡ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʘʚʪʦʤʘʪʘ ʧʨʠʤʝʥʷʶʪ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʪʠʧ 

ʩʫʱʥʦʩʪʝʡ ð ʩʦʩʪʦʷʥʠʷ (1), ʠ ʦʜʠʥ ʪʠʧ ʦʪʥʦʰʝʥʠʡ ð ʧʝʨʝʭʦʜʳ (2), 

ʥʦ ʠ ʜʣʷ ʪʝʭ ʠ ʜʣʷ ʜʨʫʛʠʭ ʦʧʨʝʜʝʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ, 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. ʇʝʨʝʯʠʩʣʷʪʴ 

ʠʭ ʚʩʝ ʚʦ ʚʩʪʫʧʠʪʝʣʴʥʦʤ ʦʙʟʦʨʝ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʚʘʨʠʘʮʠʡ ʜʠʘʛʨʘʤʤ ʘʚʪʦʤʘʪʘ 

ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ 4, ʘ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..13 ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ 

ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʘʚʪʦʤʘʪʘ. 

st at e machi ne ʉʦʩʪʦ̫ʥʠ̫ ʣʠʬʪʘ

Mov i ng up

I d l e

Mov i ng down

pr es s DOWN 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..13. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʘʚʪʦʤʘʪʘ 

1.4.4. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ (activity diagram) ð ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ 

ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʚʠʟʫʘʣʴʥʦ ʥʘʧʦʤʠʥʘʝʪ ʩʪʘʨʫʶ ʜʦʙʨʫʶ 

ʙʣʦʢ-ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʘ.  

ʆʜʥʘʢʦ ʟʘ ʩʯʝʪ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʩ ʦʙʝ̡ʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʜʠʘʛʨʘʤʤʘ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ UML ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʭ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʪʠʧ 

ʩʫʱʥʦʩʪʝʡ ð ʜʝʡʩʪʚʠʝ (1), ʠ ʦʜʠʥ ʪʠʧ ʦʪʥʦʰʝʥʠʡ ð ʧʝʨʝʭʦʜʳ (2) 

(ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ). ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʢ 

ʨʘʟʚʠʣʢʠ, ʩʣʠʷʥʠʷ, ʩʦʝʜʠʥʝʥʠʷ, ʚʝʪʚʣʝʥʠʷ (3), ʢʦʪʦʨʳʝ ʧʦʭʦʞʠ ʥʘ 

ʩʫʱʥʦʩʪʠ, ʥʦ ʪʘʢʦʚʳʤʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʷʚʣʷʶʪʩʷ, ʘ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʛʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ 

ʛʠʧʝʨʜʫʛ ʚ ʛʠʧʝʨʛʨʘʬʝ (ʩʤ. ʚʨʝʟʢʫ "ʄʥʦʞʝʩʪʚʘ, ʦʪʥʦʰʝʥʠʷ ʠ ʛʨʘʬʳ"). 

ʉʝʤʘʥʪʠʢʘ ʵʣʝʤʝʥʪʦʚ ʜʠʘʛʨʘʤʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʜʨʦʙʥʦ ʨʘʟʦʙʨʘʥʘ ʚ 

ʛʣʘʚʝ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ..  

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..14. ɼʝʪʘʣʠ ʦʧʠʩʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʛʣʘʚʝ 

ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..14. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

1.4.5. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (sequence diagram) ð ʵʪʦ 

ʩʧʦʩʦʙ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ "ʥʘ ʧʨʠʤʝʨʘʭ".  
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ʌʘʢʪʠʯʝʩʢʠ, ʜʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ð ʵʪʦ ʟʘʧʠʩʴ 

ʧʨʦʪʦʢʦʣʘ ʢʦʥʢʨʝʪʥʦʛʦ ʩʝʘʥʩʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ (ʠʣʠ ʬʨʘʛʤʝʥʪʘ ʪʘʢʦʛʦ 

ʧʨʦʪʦʢʦʣʘ). ɺ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʩʘʤʳʤ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʝʩʳʣʢʘ ʩʦʦʙʱʝʥʠʡ 

ʤʝʞʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʀʤʝʥʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʧʦʩʳʣʦʢ ʩʦʦʙʱʝʥʠʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ, ʦʪʩʶʜʘ ʠ 

ʥʘʟʚʘʥʠʝ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʦʜʠʥ ʦʩʥʦʚʥʦʡ 

ʪʠʧ ʩʫʥɦʦʩʪʝʡ ð ʵʢʟʝʤʧʣʷʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ (1) (ʚ ʦʩʥʦʚʥʦʤ ʢʣʘʩʩʦʚ, ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ), ʠ ʦʜʠʥ ʪʠʧ ʦʪʥʦh ʝʥʠʡ ð ʩʚʷʟʠ (2), ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ ʩʦʦʙʱʝʥʠʷʤʠ (3). ʇʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʩʧʦʩʦʙʦʚ ʧʦʩʳʣʢʠ ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʚʠʜʦʤ ʩʪʨʝʣʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʪʥʦh ʝʥʠʶ.  

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʷʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ 

ʜʠʘʛʨʘʤʤ, ʢʨʦʤʝ ʨʘʟʚʝ ʯʪʦ ʜʠʘʛʨʘʤʤ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʛʨʘʬʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ, ʥʦ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʜʠʘʛʨʘʤʤʝ. ɸ ʠʤʝʥʥʦ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʤʝʝʪʩʷ (ʥʝʚʠʜʠʤʘʷ) ʦʩʴ 

ʚʨʝʤʝʥʠ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘʧʨʘʚʣʝʥʥʘʷ ʩʚʝʨʭʫ ʚʥʠʟ, ʠ ʪʦ ʩʦʦʙʱʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʦʪʧʨʘʚʣʝʥʦ ʧʦʟʞʝ, ʥʘʨʠʩʦʚʘʥʦ ʥʠʞʝ.  

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..15 ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʘʤʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʥʦʪʘʮʠʷ ð 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʠʤʝʥʝʤ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ʇʫʥʢʪʠʨʥʘʷ 

ʣʠʥʠʷ, ʚʳʭʦʜʷʱʘʷ ʠʟ ʥʝʛʦ, ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʞʠʟʥʠ (lifeline) (4). ʕʪʦ 

ʥʝ ʦʙʦʟʥʘʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʚ ʤʦʜʝʣʠ, ʘ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ, 

ʧʨʠʟʚʘʥʥʳʡ ʥʘʧʨʘʚʠʪʴ ʚʟʛʣʷʜ ʯʠʪʘʪʝʣʷ ʜʠʘʛʨʘʤʤʳ ʚ ʧʨʘʚʠʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʌʠʛʫʨʳ ʚ ʚʠʜʝ ʫʟʢʠʭ ʧʦʣʦʩʦʢ, ʥʘʣʦʞʝʥʥʳʭ ʥʘ ʣʠʥʠʶ 

ʞʠʟʥʠ, ʪʘʢʞʝ ʥʝ ʷʚʣʷʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʩʫʱʥʦʩʪʝʡ. 
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ʕʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ, ʚ 

ʪʝʯʝʥʠʠ ʢʦʪʦʨʳʭ ʦʙʲʝʢʪ ʚʣʘʜʝʝʪ ʧʦʪʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ (execution 

occurrence) (5) ʠʣʠ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʠʤʝʝʪ ʤʝʩʪʦ ʘʢʪʠʚʘʮʠʷ
2
 

(activation) ʦʙʲʝʢʪʘ. ʉʦʩʪʘʚʥʳʝ ʰʘʛʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (combined 

fragment) (6) ʧʦʟʚʦʣʷʶʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʪʨʘʞʘʪʴ 

ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʪʦʢʦʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʇʨʦʯʠʝ 

ʜʝʪʘʣʠ ʥʦʪʘʮʠʠ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʤ. ʚ ʛʣʘʚʝ ʆʰʠʙʢʘ! 

ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ..  

sd ʇʝʯʘʪɹ ʯʝʨʝʟ ʩʝʨʚʝʨ ʧʝʯʘʪʠ
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..15. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

1.4.6. ɼʠʘʛʨʘʤʤʘ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ɼʠʘʛʨʘʤʤʘ ʢʦʤʤʫʥʠʢʘʮʠʠ (communication diagram) ð ʩʧʦʩʦʙ 

ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ, ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʜʠʘʛʨʘʤʤʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

ʌʘʢʪʠʯʝʩʢʠ, ʵʪʦ ʪʘʢʦʝ ʞʝ ʦʧʠʩʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʤʝʥʘ 

ʩʦʦʙʱʝʥʠʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, 

                                                           

2
 ʊʝʨʤʠʥ "ʘʢʪʠʚʘʮʠʷ" ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ UML 1 ʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʯʠʪʘʝʪʩʷ ʫʩʪʘʨʝʚh ʠʤ. 
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ʪʦʣʴʢʦ ʚʳʨʘʞʝʥʥʦʝ ʜʨʫʛʠʤʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʪʘʢʞʝ ʢʘʢ ʠ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʪʠʧ ʩʫʱʥʦʩʪʝʡ ð 

ʵʢʟʝʤʧʣʷʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ (1) ʠ ʦʜʠʥ ʪʠʧ 

ʦʪʥʦʰʝʥʠʡ ð ʩʚʷʟʠ (2). ʆʜʥʘʢʦ ʟʜʝʩʴ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʝ ʥʘ ʚʨʝʤʝʥʠ, 

ʘ ʥʘ ʩʪʨʫʢʪʫʨʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ. ʅʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..16 ʧʦʢʘʟʘʥʳ 

ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʘʤʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ 

ʧʨʠʤʝʥʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʥʦʪʘʮʠʷ ð ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʠʤʝʥʝʤ 

ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ɺʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʢʦʦʧʝʨʘʮʠʠ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ ð ʚʘʞʥʳ ʪʦʣʴʢʦ ʩʚʷʟʠ 

(ʯʘʱʝ ʚʩʝʛʦ ʵʢʟʝʤʧʣʷʨʳ ʘʩʩʦʮʠʘʮʠʡ), ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʧʝʨʝʜʘʶʪʩʷ 

ʩʦʦʙʱʝʥʠʷ (3). ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ ʚʦ 

ʚʨʝʤʝʥʠ ʧʨʠʤʝʥʷʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʜʝʩʷʪʠʯʥʘʷ ʥʫʤʝʨʘʮʠʷ. ʉʨʘʚʥʠʪʝ 

ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..15 ʠ 

ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..16 (ʥʘ 

ʥʠʭ ʠʟʦʙʨʘʞʝʥʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʧʦʚʝʜʝʥʠʝ), ʠ ʚʘʤ ʚʩʝ ʩʪʘʥʝʪ ʧʦʥʷʪʥʦ. 

ʇʨʦʯʠʝ ʜʝʪʘʣʠ ʥʦʪʘʮʠʠ ʜʠʘʛʨʘʤʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʤ. ʚ ʛʣʘʚʝ 

ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ..  

: Comput er

: Pr i n t Ser v er : Pr i n t er

: Queue

1 :  p r i n t ( f i l e )

[ p r i n t e r  bus y ]

1 . 2 :  s t o r e ( f i l e )

[ p r i n t e r  f r ee ]

1 . 1 :  p r i n t ( f i l e )

comm ʇʝʯʘʪɹ ʯʝʨʝʟ ʩʝʨʚʝʨ ʧʝʯʘʪʠ

2

3 1

 



37 
 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..16. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ 

1.4.7. ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ɼʠʘʛʨʘʤʤʘ ʢʦʤʧʦʥʝʥʪʦʚ (component diagram) ð ʧʦʢʘʟʳʚʘʝʪ 

ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ (ʣʦʛʠʯʝʩʢʠʤʠ ʠʣʠ ʬʠʟʠʯʝʩʢʠʤʠ), ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʤʦʜʝʣʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ.  

ʆʩʥʦʚʥʦʡ ʪʠʧ ʩʫʱʥʦʩʪʝʡ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʦʤʧʦʥʝʥʪʦʚ ð ʵʪʦ 

ʩʘʤʠ ʢʦʤʧʦʥʝʥʪʳ (1), ʘ ʪʘʢʞʝ ʠʥʪʝʨʬʝʡʩʳ (2), ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ 

ʫʢʘʟʳʚʘʝʪʩʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʅʘ ʜʠʘʛʨʘʤʤʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʪʥʦʰʝʥʠʷ: 

- ʨʝʘʣʠʟʘʮʠʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʘʤʠ (ʢʦʤʧʦʥʝʥʪ 

ʨʝʘʣʠʟʫʝʪ ʠʥʪʝʨʬʝʡʩ); 

- ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʘʤʠ (ʢʦʤʧʦʥʝʥʪ 

ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩ) (3). 

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..17 ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʦʤʧʦʥʝʥʪʦʚ. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ 

ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.. 

1.4.8. ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ  

ɼʠʘʛʨʘʤʤʘ ʨʘʟʤʝʱʝʥʠʷ (deployment diagram) ʥʘʨʷʜʫ ʩ 

ʦʪʦʙʨʘʞʝʥʠʝʤ ʩʦʩʪʘʚʘ ʠ ʩʚʷʟʝʡ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʧʦʢʘʟʳʚʘʝʪ, 

ʢʘʢ ʦʥʠ ʬʠʟʠʯʝʩʢʠ ʨʘʟʤʝʱʝʥʳ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʘʟʤʝʱʝʥʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʠʘʛʨʘʤʤʦʡ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʦʙʘʚʣʷʝʪʩʷ ʜʚʘ ʪʠʧʘ ʩʫʱʥʦʩʪʝʡ: 

ʘʨʪʝʬʘʢʪ (1), ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʤʧʦʥʝʥʪʘ (2) ʠ 

ʫʟʝʣ (3) (ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʦʧʠʩʳʚʘʶʱʠʡ ʪʠʧ ʫʟʣʘ, ʪʘʢ 

ʠ ʢʦʥʢʨʝʪʥʳʡ ʵʢʟʝʤʧʣʷʨ), ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ 

ʫʟʣʘʤʠ (4), ʧʦʢʘʟʳʚʘʶʱʝʝ, ʯʪʦ ʫʟʣʳ ʬʠʟʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..17. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʦʚ 

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..18 ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʘʟʤʝʱʝʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʦʜʥʘ 

ʩʫʱʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʜʨʫʛʦʡ, ʧʨʠʤʝʥʷʝʪʩʷ ʣʠʙʦ ʦʪʥʦʰʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ çdeploy è (5), ʣʠʙʦ ʬʠʛʫʨʘ ʦʜʥʦʡ ʩʫʱʥʦʩʪʠ ʧʦʤʝʱʘʝʪʩʷ 

ʚʥʫʪʨʴ ʬʠʛʫʨʳ ʜʨʫʛʦʡ ʩʫʱʥʦʩʪʠ (6). ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʜʠʘʛʨʘʤʤʳ 

ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ 3. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..18. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥʠʷ 

1.5. ʉʇɽʎʀɸʃʔʅʓɽ ɼʀɸɻʈɸʄʄʓ 

ʉʧʝʮʠʘʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ 

ʩʣʫʞʘʪ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʱʝʡ ʜʠʘʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ, 
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ʷʚʣʷʶʪʩʷ ʝʝ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʠʣʠ ʞʝ ʧʨʦʩʪʦ ʠʛʨʘʶʪ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ, ʫʪʦʯʥʷʷ ʥʝʢʦʪʦʨʳʝ ʜʝʪʘʣʠ. 

1.5.1. ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ 

ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ (object diagram) ð ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ 

ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʷʶʪ ʦʜʠʥ ʦʩʥʦʚʥʦʡ ʪʠʧ 

ʩʫʱʥʦʩʪʝʡ: ʦʙʲʝʢʪʳ (1) (ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʦʚ), ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʫʢʘʟʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʩʚʷʟʠ (2) (ʯʘʱʝ ʚʩʝʛʦ ʵʢʟʝʤʧʣʷʨʳ 

ʘʩʩʦʮʠʘʮʠʡ). 

ɼʠʘʛʨʘʤʤʳ ʦʙʲʝʢʪʦʚ ʠʤʝʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ð ʧʦ 

ʩʫʪʠ ʵʪʦ ʧʨʠʤʝʨʳ (ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʜʘʤʧʳ ʧʘʤʷʪʠ), ʧʦʢʘʟʳʚʘʶʱʠʝ, 

ʢʘʢʠʝ ʠʤʝʁ ʪʩʷ ʦʙʲʝʢʪʳ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʚ ʥʝʢʦʪʦʨʳʡ ʢʦʥʢʨʝʪʥʳʡ 

ʤʦʤʝʥʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ.  

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʦʙʲʝʢʪʦʚ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..19. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ 3. 

: Or der : Cust omer

home: Addr ess

: Payment vi sa: Cr edi t Car d

obj ect  ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤr ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ

mast er : Cr edi t Car d
1

2

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..19. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʦʙʲʝʢʪʦʚ 
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1.5.2. ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ (composite structure 

diagram) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʣʘʩʩʦʚ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ. 

ʉʪʨʫʢʪʫʨʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʧʨʷʤʦʫʛʦʣʥɹʠʢʘ (1), ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʠʤʷ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ (2). ɺʥʫʪʨʠ ʥʘʭʦʜʷʪʩʷ ʯʘʩʪʠ (parts) (3). ʏʘʩʪʝʡ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʩʢʦʣʢɹʦ. ʏʘʩʪʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʕʪʦ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʝʜʠʥʠʪʝʣʝʡ (connectors) (4) ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ. ʄʝʩʪʦ ʥʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʯʘʩʪʠ, ʢ ʢʦʪʦʨʦʤʫ ʧʨʠʩʦʝʜʠʥʝ̫ʪʩʷ 

ʩʦʝʜʠʥʠʪʝʣʴ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʨʪʦʤ (port) (5). ʇʦʨʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʪʘʢʞʝ ʥʘ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ (6). 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʨʫʢʪʫʨʳ, ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..20. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ 

ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.. 

component  ʂʦʤʧʠʣ̫ʪʦʨ

Compi l er

: Lex i c a l

Ana l y z er

I n : Sy nt ax

Anal y z er

: Semant i c Anal y z er: CodeGener at or
Out

6 5
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..20. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

1.5.3. ʆʙʟʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʆʙʟʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (interaction overview 

diagram) ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 
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ʨʘʩʰʠʨʝʥʥʳʤ ʩʠʥʪʘʢʩʠʩʦʤ: ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʤʝʥʪʦʚ ʦʙʟʦʨʥʦʡ 

ʜʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʩʩʳʣʢʠ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (interaction use) (1), ʦʧʨʝʜʝʣʷʝʤʳʝ ʜʠʘʛʨʘʤʤʘʤʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..21. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.. 

i nt er act i on ʇʝʯʘʪɹ ʜʦʢʫʤʝʥʪʘ

[ ʧʦʜʢʣʁ ʯʝʥ 

ʣʦʢʘʣɹ ʥr ʡ 

ʧʨʠʥʪʝʨ]

[ ʧʦʜʢʣʁ ʯʝʥ

ʩʝʪʝʚʦʡ 

ʧʨʠʥʪʝʨ]

[ e l s e ]

r e f r e f

1

ʇʝʯʘʪɹ  ʥʘ 

ʣʦʢʘʣɹ ʥr ʡ 

ʧʨʠʥʪʝʨ

ʇʝʯʘʪɹ  ʯʝʨʝʟ 

ʩʝʨʚʝʨ ʧʝʯʘʪʠ
1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..21. ʅʦʪʘʮʠʷ ʦʙʟʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

1.5.4. ɼʠʘʛʨʘʤʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ɼʠʘʛʨʘʤʤʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (timing diagram) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʦʩʦʙʫʶ ʬʦʨʤʫ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʡ (1) ʨʘʟʣʠʯʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʠ ʠʭ ʚʨʝʤʝʥʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (2). 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..22. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..22. ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʧʨʠʚʝʜʝʥʦ ʚ ʛʣʘʚʝ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.. 

1.5.5. ɼʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ 

ɼʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ (package diagram) ð ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʩʨʝʜʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʧʨʘʚʣʷʪʴ ʩʣʦʞʥʦʩʪʴʶ ʩʘʤʦʡ ʤʦʜʝʣʠ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ ð ʧʘʢʝʪʳ (1) ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʩ 

ʨʘʟʣʠʯʥʤrʠ ʩʪʝʨʝʦʪʠʧʘʤʠ (2), ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʧʦʢʘʟʘʥʳ 

ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..23. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..23. ʅʦʪʘʮʠʷ ʜʠʘʛʨʘʤʤʳ ʧʘʢʝʪʦʚ 

1.6. ʄʆɼɽʃʀ ʀ ʀʍ ʇʈɽɼʉʊɸɺʃɽʅʀʗ 

ɹʳʣʦ ʙʳ ʦʯʝʥʴ ʩʦʙʣʘʟʥʠʪʝʣʴʥʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʨʦʠʪʴ 

ʤʦʜʝʣʠ ʣʙʁʳʭ ʩʠʩʪʝʤ ʜʣʷ ʣʶʙʳʭ ʮʝʣʝʡ ʝʜʠʥʦʦʙʨʘʟʥʦ, 

ʧʨʠʜʝʨʞʠʚʘʷʩʴ, ʪʘʢ ʩʢʘʟʘʪʴ, ʦʜʥʦʡ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɺʦ 

ʤʥʦʛʠʭ ʨʘʥʥʠʭ ʤʝʪʦʜʦʣʦʛʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ 

ʪʘʢʠʝ ʧʦʧʳʪʢʠ (ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʫʜʘʯʥʳʝ) ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʥʝ ʫʜʘʝʪʩʷ ʦʧʠʩʘʪʴ ʩ ʝʜʠʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʘʩʧʝʢʪʳ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʤʦʜʝʣʠ ʥʫʞʥʦ ʦʪʨʘʟʠʪʴ ʤʥʦʞʝʩʪʚʦ ʚʝʱʝʡ: 

ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ, ʚʥʫʪʨʝʥʥʶʶ 

ʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʨʦʛʨʘʤʤʳ, ʩʪʨʫʢʪʫʨʫ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ, 

ʘʣʛʦʨʠʪʤʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚ ʘʨʪʝʬʘʢʪʦʚ, ʚʢʣʶʯʘʝʤʳʭ ʚ 

ʧʦʩʪʘʚʢʫ, ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ɹʳʣʦ ʙʳ ʩʘʤʦʥʘʜʝʷʥʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ 

ʝʜʠʥʦʝ ʩʨʝʜʩʪʚʦ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʩʨʘʟʫ ʚ ʧʨʠʥʮʠʧʝ 

ʥʝʚʦʟʤʦʞʥʦ, ð ʧʨʦʩʪʦ ʧʦʢʘ ʤʳ ʥʝ ʟʥʘʝʤ ʪʘʢʦʛʦ ʩʨʝʜʩʪʚʘ. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ ʚʳʚʦʜ: ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ ʩʣʝʜʫʝʪ ʩ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʢʘʞʜʳʡ ʨʘʟ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʦʜʠʥ 

ʘʩʧʝʢʪ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʘʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʦʩʪʘʣʴʥʳʭ. ʕʪʦʪ 
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ʪʝʟʠʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʧʨʠʥʮʠʧʦʚ UML, ʤʦʞʝʪ 

ʙʳʪʴ ʩʘʤʳʤ ʚʘʞʥʳʤ ʧʨʠʥʮʠʧʦʤ, ʧʨʝʜʦʧʨʝʜʝʣʠʚʰʠʤ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʫʩʧʝʭ UML. 

ʀʜʝʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʘʙʩʪʨʘʢʪʥʳʡ ʛʨʘʬ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʤʥʦʞʝʩʪʚʘ ʨʘʟʥʦʪʠʧʥʳʭ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʥʝ ʧʦʜʣʝʞʠʪ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʠʣʠ ʠʟʫʯʝʥʠʶ ʚ ʮʝʣʦʤ. ʂʘʞʜʳʡ ʨʘʟ ʜʣʷ 

ʚʠʟʫʘʣʠʟʘʮʠʠ, ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʠʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʠʟ ʵʪʦʛʦ ʦʙʱʝʛʦ 

ʛʨʘʬʘ ʚʳʯʣʝʥʷʶʪʩʷ ʪʦʣʴʢʦ ʩʫʱʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʷ, ʨʝʣʝʚʘʥʪʥʳʝ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʩʧʝʢʪʘ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ʠʛʥʦʨʠʨʫʶʪʩʷ. ʊʘʢʦʡ ʚʠʜ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʧʨʦʝʢʮʠʶ ʤʦʜʝʣʠ, ʤʳ ʥʘʟʳʚʘʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ (view). 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ð ʵʪʦ ʩʨʝʜʩʪʚʦ ʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ. 

1.6.1. ʂʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟ UML 1 ʠ 2 

ʅʘʙʦʨ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʝʱʝ ʤʝʥʝʝ 

ʬʦʨʤʘʣʴʥʳʤ ʠ ʜʦʛʤʘʪʠʯʝʩʢʠʤ, ʯʝʤ ʥʘʙʦʨ ʢʘʥʦʥʠʯʝʩʢʠʭ ʜʠʘʛʨʘʤʤ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʷʚʣʷʝʪʩʷ ʥʘʙʦʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 

ʦʧʠʩʘʥʥʳʭ ʘʚʪʦʨʘʤʠ ʷʟʳʢʘ ʚ UML 1 [2] ʠ ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..24.  

Pr oc es s  

Vi ew

Des i gn 

Vi ew

Depl oy ment  

Vi ew

Component  

Vi ew

Us e Cas e 

Vi ew

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..24 ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟ UML 1 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (Use Case View) ð ʵʪʦ ʦʧʠʩʘʥʠʝ 

ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʪʝʨʤʠʥʘʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʥʝʰʥʠʭ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʩʪʝʤʝ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ. ɼʘʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʠʩʳʚʘʝʪ ʥʝ ʪʦ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ, ʘ ʪʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʦʥʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ. 
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ʇʨʠ ʵʪʦʤ ʩʪʨʫʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ ʧʝʨʝʜʘʶʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ð ʜʠʘʛʨʘʤʤʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʥ̫ʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (Design View) ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʦʚʘʨʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʝʩʪʴ, ʚ ʧʘʨʘʜʠʛʤʝ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ 

ʪʘʢʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʫʱʥʦʩʪʝʡ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʬʝʡʩʳ ʠʣʠ 

ʢʦʦʧʝʨʘʮʠʠ. ʉʪʨʫʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ ʧʝʨʝʜʘʶʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ ʢʣʘʩʩʦʚ 

ʠ ʦʙʲʝʢʪʦʚ, ʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ð ʜʠʘʛʨʘʤʤʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʥʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ (Process view) ð ʵʪʦ ʦʧʠʩʘʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ (ʧʨʦʮʝʩʩʦʚ, ʧʦʪʦʢʦʚ) ʚʦ ʚʨʝʤʷ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ʆʥʦ ʦʪʨʘʞʘʝʪ ʪʘʢʠʝ ʥʝʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʘʨʘʣʣʝʣʠʟʤʘ. ʉʪʨʫʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ 

ʧʝʨʝʜʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʮʝʧʮʠʠ ʘʢʪʠʚʥʳʭ ʢʣʘʩʩʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʦʮʝʩʩʳ ʠ ʧʦʪʦʢʠ, ʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ð 

ʜʠʘʛʨʘʤʤʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʥʠʡ ʠ ʜʝʷʪʝʣʥɹʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ (Component view) ð ʵʪʦ ʦʧʠʩʘʥʠʝ 

ʩʠʩʪʝʤʳ ʥʘ ʫʨʦʚʥʝ ʘʨʪʝʬʘʢʪʦʚ (ʢʦʤʧʦʥʝʥʪʦʚ, ʬʘʡʣʦʚ ʠ ʪ.ʜ.), 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʙʦʨʢʠ, ʚʳʧʫʩʢʘ, ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ. ʉʪʨʫʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ ʧʝʨʝʜʘʶʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ð ʜʠʘʛʨʘʤʤʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʥʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʟʤʝʱʝʥʠʷ (Deployment view) ʦʪʨʘʞʘʝʪ 

ʪʦʧʦʣʦʛʠʶ ʩʚʷʟʝʡ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʥʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʉʪʨʫʢʪʫʨʥʳʝ ʘʩʧʝʢʪʳ ʧʝʨʝʜʘʶʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ 

ʨʘʟʤʝʱʝʥʠʷ, ʘ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ð ʜʠʘʛʨʘʤʤʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʩʪʦʷʥʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʪʘʙʣʠʮʝ 1.3 ʧʨʠʚʝʜʝʥʳ ʥʘʙʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʧʠʩʘʥʥʳʝ 

ʘʚʪʦʨʘʤʠ ʷʟʳʢʘ ʚ UML 2
3
. ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʧʷʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, 

                                                           

3
 ʊʘʙʣʠʮʘ ʦʪʨʘʞʘʝʪ ʚʠʜʝʥʠʝ, ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ UML 2. ʂʦʤʤʝʥʪʘʨʠʠ 

ʧʦʷʩʥʷʶʪ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʧʨʝʜʩʪʘʚʣʝʥʠʤ̫ʠ ʚ UML 1 ʠ UML 2. 
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ʘʩʩʦʮʠʠʨʫʶʱʠʝʩʷ ʩ UML 1, ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ UML 2 ʙʳʣʠ ʜʦʧʦʣʥʝʥʳ ʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʦʚʘʣʠ ʥʘʙʦʨ ʫʞʝ ʠʟ ʚʦʩʴʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..3. ʇʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʠ ʜʠʘʛʨʘʤʤʳ ʚ ʷʟʳʢʝ UML 

ʇʨʝʜʩʪʘʚʣʝʥʠʷ ɼʠʘʛʨʘʤʤʳ ʂʦʤʤʝʥʪʘʨʠʡ 

ʉʪʘʪʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

(Static view) 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ɺ UML 1 ï ʯʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(Design view) 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(Design view) 

ɼʠʘʛʨʘʤʤʘ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

ɼʠʘʛʨʘʤʤʘ 

ʢʦʦʧʝʨʘʮʠʠ 

ɼʠʘʛʨʘʤʤʘ 

ʢʦʤʧʦʥʝʥʪʦʚ 

ɺ UML 1 ʯʘʩʪʠʯʥʦ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʧʨʦʮʝʩʩʦʚ (Process 

view) ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ 

(Component view) 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(Use Case view) 

ɼʠʘʛʨʘʤʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɺ UML 1 ʦʧʠʩʳʚʘʝʪʩʷ 

ʦʜʥʦʠʤʝʥʥʳʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʢʦʥʝʯʥʳʭ ʘʚʪʦʤʘʪʦʚ 

(State machine view) 

ɼʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘʪʘ ɺ UML 1 ʜʘʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʝʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʧʦ 

ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ 

(Activity view) 

ɼʠʘʛʨʘʤʤʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʙʟʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ɺ UML 1 ʜʘʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʝʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʧʦ 

ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(Interaction view) 

ɼʠʘʛʨʘʤʤʘ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ 

ɼʠʘʛʨʘʤʤʘ 

ʢʦʤʤʫʥʠʢʘʮʠʠ 

ɼʠʘʛʨʘʤʤʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ 

ɺ UML 1 ʜʘʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʝʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʧʦ 

ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ɼʠʘʛʨʘʤʤʘ 

ʨʘʟʚʝʨʪʚrʘʥʠʷ 

ɺ UML 1 ʦʧʠʩʳʚʘʝʪʩʷ 

ʦʜʥʦʠʤʝʥʥʳʤ 
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(ʨʘʟʤʝɦ ʝʥʠʷ) 

(Deployment view) 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʴʶ 

(Model Management 

view) 

ɼʠʘʛʨʘʤʤʘ ʧʘʢʝʪʦʚ ʆʪʩʫʪʩʪʚʫʝʪ ʚ UML 1 

1.6.2. ʊʨʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ð ʚʟʛʣʷʜ ʘʚʪʦʨʦʚ 

ʋʯʠʪʳʚʘʷ ʥʝʬʦʨʤʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩʘʤʦʛʦ ʧʦʥʷʪʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʠ ʦʧʠʨʘʷʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ UML, 

ʚ ʵʪʦʤ ʧʦʩʦʙʠʠ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʩʚʦʡ ʚʘʨʠʘʥʪ ʥʘʙʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ʀʭ ʚʩʝʛʦ ʪʨʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦ ʩʫʪʠ ʵʪʦ ʪʦ ʞʝ ʩʘʤʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʯʪʦ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʟʚʘʥʦ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ 

ʧʦʣʝʟʥʦʛʦ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʦʜʝʣʠ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, 

ʷʚʥʦʝ ʩʦʩʨʝʜʦʪʦʯʝʥʠʝ ʚʥʠʤʘʥʠʷ ʥʘ ʬʘʢʪʝ ʥʘʣʠʯʠʷ ʫ ʩʠʩʪʝʤʳ ʚʥʝʰʥʠʭ 

ʛʨʘʥʠʮ, ʪʦ ʝʩʪʴ ʚʳʜʝʣʝʥʠʝ ʚʥʝʰʥʠʭ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʩʠʩʪʝʤʦʡ, ʠ ʚʥʫʪʨʝʥʥʠʭ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʪʘʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʳʨʘʟʠʪʝʣʴʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʜʠʘʛʨʘʤʤʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʠʟʚʘʥʦ 

ʦʪʚʝʯʘʪʴ (ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ) ʥʘ ʚʦʧʨʦʩ: ʠʟ ʯʝʛʦ ʩʦʩʪʦʠʪ 

ʩʠʩʪʝʤʘ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ 

ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʷʚʥʦʝ ʚʳʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ð ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʩʠʩʪʝʤ  rð ʠ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʯʠʩʪʦ ʩʪʘʪʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ 

ʦʧʠʩʘʥʠʷ, ʪʦ ʝʩʪʴ ʦʪʩʫʪʩʪʚʠʝ ʧʦʥʷʪʠʷ ʚʨʝʤʝʥʠ ʚ ʣʶʙʦʡ ʬʦʨʤʝ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʬʦʨʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ ʠ/ʠʣʠ ʜʝʡʩʪʚʠʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʧʠʩʳʚʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʠ ʛʣʘʚʥʳʤ 
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ʦʙʨʘʟʦʤ ʜʠʘʛʨʘʤʤʘʤʠ ʢʣʘʩʩʦʚ, ʘ ʪʘʢʞʝ, ʝʩʣʠ ʥʫʞʥʦ, ʜʠʘʛʨʘʤʤʘʤʠ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʨʘʟʤʝʱʝʥʠʷ, ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ, 

ʜʠʘʛʨʘʤʤʘʤʠ ʦʙʲʝʢʪʦʚ.  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʧʨʠʟʚʘʥʦ 

ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʧʨʦʩ: ʢʘʢ ʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʟʥʘʢʦʤ 

ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʧʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʷʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʥʷʪʠʷ ʚʨʝʤʝʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʬʦʨʤʝ ʦʧʠʩʘʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʙʪrʠʡ/ʜʝʡʩʪʚʠʡ, ʪʦ ʝʩʪʴ ʚ ʬʦʨʤʝ ʘʣʛʦʨʠʪʤʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʦʧʠʩʳʚʘʝʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ ʘʚʪʦʤʘʪʘ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʟʦʨʥʦʡ ʜʠʘʛʨʘʤʤʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, 

ʜʠʘʛʨʘʤʤʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ 

ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʠʘʛʨʘʤʤʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ. 

ʊʘʢʦʡ ʥʘʙʦʨ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʠ 

ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʜʠʘʛʨʘʤʤ (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..9 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..10). ɹʦʣʝʝ ʪʦʛʦ, ʦʥ ʚʦ 

ʤʥʦʛʦʤ ʠʥʩʧʠʨʠʨʦʚʘʥ ʦʧʳʪʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʟʥʘʯʝʥʠʷ ʤʦʜʝʣʠ) ʷʚʣʷʝʪʩʷ ʥʝ ʣʠʥʝʡʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ, ʘ 

ʠʪʝʨʘʪʠʚʥʳʤ ʠ ʧʘʨʘʣʣʝʣʴʥʳʤ, ʧʨʠʤʝʨʥʦ ʪʘʢʠʤ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..25. 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣɹ ʟʦʚʘʥʠ̫

ʄʦʜʝʣʠʨʦʚʘʥʠʝ

ʩʪʨʫʢʪʫʨr

ʄʦʜʝʣʠʨʦʚʘʥʠʝ

ʧʦʚʝʜʝʥʠ̫

[ e l s e ]

[ e l s e ]

[ ʤʦʜʝʣɹ  ʪʨʝʙʫʝʪ 

ʫʪʦʯʥʝʥʠ̫ ]

[ ʧʨʝʜʩʪʘʚʣʝʥʠʝ

ʠʩʧʦʣɹ ʟʦʚʘʥʠ̫

ʥʝ ʩʦʛʣʘʩʦʚʘʥʦ]

[ ʤʦʜʝʣɹ  ʥʫʞʜʘʝʪʩ̫

ʚ ʧʝʨʝʜʝʣʢʝ]

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..25. ʇʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʮʠʢʣʠʯʝʩʢʠʡ, ʥʘ 

ʢʘʞʜʦʤ ʰʘʛʝ ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʫʪʦʯʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʧʘʨʘʣʣʝʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʝʜʝʥʠʷ. 

ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 1 

1. UML ð ʵʪʦ ʬʦʨʤʘʣʴʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʦʩʚʦʠʪʴ. 
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2. ɿʥʘʥʠʝ UML ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʦʜʥʘʢʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʳʤ ʫʩʣʦʚʠʝʤ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʫʤʥʳʭ ʤʦʜʝʣʝʡ ʩʣʦʞʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

3. UML ʠʤʝʝʪ ʩʠʥʪʘʢʩʠʩ, ʩʝʤʘʥʪʠʢʫ ʠ ʧʨʘʛʤʘʪʠʢʫ, ʢʦʪʦʨʳʝ 

ʥʫʞʥʦ ʟʥʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʴʥʦʡ ʟʘʜʘʯʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ. 

4. ʄʦʜʝʣʴ UML ʩʦʩʪʦʠʪ ʠʟ ʦʧʠʩʘʥʠʷ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʥʠʤʠ. 

5. ʕʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʜʠʘʛʨʘʤʤʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʥʘʠʣʫʯʰʝʛʦ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʩ 

ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 
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ɻʃɸɺɸ 2. ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

2.1. ɿʅɸʏɽʅʀɽ ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʨʝʜʩʪʚ UML ʥʝʪʨʫʜʥʦ ʦʪʳʩʢʘʪʴ ʘʥʘʣʦʛʠ 

ʩʨʝʜʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ʀ ʵʪʦ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʚʝʜʴ ʠʤʝʥʥʦ ʵʪʠ ʤʝʪʦʜʳ 

ʙʳʣʠ ʫʥʠʬʠʮʠʨʦʚʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ UML. ɸ ʚʦʪ ʜʣʷ ʜʠʘʛʨʘʤʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʡ ʘʥʘʣʦʛ ʫʢʘʟʘʪʴ ʪʨʫʜʥʝʝ. ʄʳ ʧʦʧʳʪʘʝʤʩʷ 

ʦʙʲʷʩʥʠʪʴ ʧʨʘʛʤʘʪʠʢʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 

ʧʨʠʤʝʨʝ.  

2.1.1. ʉʢʚʦʟʥʦʡ ʧʨʠʤʝʨ 

ɺ ʦʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ 

ʩʢʚʦʟʥʦʡ ʧʨʠʤʝʨ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʩʣʦʞʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ð ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ɺʳʙʦʨ 

ʧʨʠʤʝʨʘ ʦʙʫʩʣʦʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʟʥʘʢʦʤʘ ʚʩʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʪʴ ʟʘʜʘʯʠ ʟʘʨʘʥʝʝ ʷʩʥʘ, ʠ ʤʦʞʥʦ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʥʢʦʩʪʷʭ ʧʨʠʤʝʥʝʥʠʷ UML, ʘ ʥʝ ʥʘ 

ʦʙʲʷʩʥʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ð ʵʪʦ 

ʪʠʧʠʯʥʦʝ ʦʬʠʩʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠʟ ʩʘʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʢʣʘʩʩʘ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ. UML ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʤʝʥʥʦ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠ ʚʩʝ ʩʨʝʜʩʪʚʘ 

ʷʟʳʢʘ ʤʦʞʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ.  

ɺ-ʪʨʝʪʴʠʭ, ʘʚʪʦʨʘʤ ʩʣʫʯʘʣʦʩʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʦʭʦʞʠʝ 

ʩʠʩʪʝʤʳ ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʘ ʥʝ ʪʦʣʴʢʦ ʚ ʢʥʠʛʝ. 

ʀʪʘʢ, ʧʦʩʪʘʚʠʤ ʩʝʙʷ ʥʘ ʤʝʩʪʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ 

ʚ ʥʘh ʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʤʝʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʪʝʢʩʪ, ʧʦʩʪʫʧʠʚʰʠʡ ʦʪ 

ʟʘʢʘʟʯʠʢʘ. 
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ʊɽʍʅʀʏɽʉʂʆɽ ɿɸɼɸʅʀɽ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʆʪʜʝʣ ʢʘʜʨʦʚè (ʩʦʢʨʘʱʝʥʥʦ ʀʉ 

ʆʂ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʚʦʜʘ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʩʦʪʨʫʜʥʠʢʘʭ ʠ ʜʚʠʞʝʥʠʠ ʢʘʜʨʦʚ. ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ. 

1. ʇʨʠʝʤ, ʧʝʨʝʚʦʜ ʠ ʫʚʦʣʴʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. 

2. ʉʦʟʜʘʥʠʝ ʠ ʣʠʢʚʠʜʘʮʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

2. ʉʦʟʜʘʥʠʝ ʚʘʢʘʥʩʠʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʞʥʦʩʪʝʡ. 

ʂʦʥʝʯʥʦ, ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʠʟ ʦʜʥʦʛʦ ʘʙʟʘʮʘ ʪʝʢʩʪʘ ʠ ʪʨʝʭ 

ʥʫʤʝʨʦʚʘʥʥʳʭ ʧʫʥʢʪʦʚ ð ʵʪʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʫʯʝʙʥʳʡ ʧʨʠʤʝʨ
4
. ʆʜʥʘʢʦ 

ʜʘʞʝ ʥʘ ʵʪʦʤ ʧʨʠʤʝʨʝ ʚʠʜʥʳ ʤʥʦʛʠʝ ʭʘʨʘʢʪʝʨʥʳʝ "ʦʩʦʙʝʥʥʦʩʪʠ" 

ʧʦʜʦʙʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʫʚʳ, ʩʣʠʰʢʦʤ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʯʪʦ-ʪʦ ʥʘʧʠʩʘʥʦ, ʘ ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ʥʝ ʦʯʝʥʴ ʧʦʥʷʪʥʦ, ʯʪʦ ʜʝʣʘʪʴ ʜʘʣʴʰʝ. ɹʝʟʦ ʚʩʷʢʠʭ 

ʦʙʲʷʩʥʝʥʠʡ ʟʘʢʘʟʯʠʢ ʠʩʧʦʣʴʟʫʝʪ ʪʝʨʤʠʥʳ ʩʚʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ ð ʨʘʟʨʘʙʦʪʯʠʢ ʜʦʣʞʝʥ ʠʭ ʟʥʘʪʴ ʠ ʧʦʥʠʤʘʪʴ. ʊʨʝʙʦʚʘʥʠʡ ʢ 

ʨʝʘʣʠʟʘʮʠʠ ʥʝʪ ʚʦʚʩʝ. ʌʫʥʢʮʠʠ ʥʝ ʫʧʦʨʷʜʦʯʝʥʳ ʧʦ ʧʨʠʦʨʠʪʝʪʘʤ: ʥʝ 

ʷʩʥʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ, ʘ ʯʝʤ ʤʦʞʥʦ ʧʦʩʪʫʧʠʪʴʩʷ ʚ 

ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʄʳ ʧʦʩʪʘʨʘʝʤʩʷ ʧʦʢʘʟʘʪʴ, ʢʘʢ, ʧʨʠʤʝʥʷʷ UML, ʤʦʞʥʦ 

ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʚʨʘʪʠʪʴ ʨʘʩʧʣʳʚʯʘʪʦʝ ʦʧʠʩʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚʦ ʚʧʦʣʥʝ 

ʯʝʪʢʫʶ ʤʦʜʝʣʴ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ. 

2.1.2. ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʟɹʦʚʘʥʠʷ 

ʆʪʚʣʝʯʝʤʩʷ ʧʦʢʘ ʦʪ ʪʝʭʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʥʦʪʘʮʠʠ ʜʠʘʛʨʘʤʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʝʣʘʪʴ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʝʨʝʯʠʩʣʠʤ ʪʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʜʘʝʪ ʵʪʦʪ ʧʦʜʭʦʜ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ. 

                                                           

4
 ɺ ʨʝʘʣʴʥʦʩʪʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʟʘʜʘʥʠʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʟʘʢʘʟʯʠʢʦʤ 

ʦʯʝʥʴ ʢʨʘʪʢʦ ʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ "ʦʙʨʘʩʪʘʝʪ" ʜʝʪʘʣʷʤʠ. ʄʳ 

ʠʩʧʦʣʴʟʫʝʤ ʧʦʭʦʞʠʡ ʧʨʠʝʤ, ʧʦʩʪʝʧʝʥʥʦ ʫʩʣʦʞʥʷʷ ʥʘʯʘʣʴʥʫʶ ʧʦʩʪʘʥʦʚʢʫ 

ʟʘʜʘʯʠ. 
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ʇʨʦʩʪʳʝ ʫʪʚʝʨʞʜʝʥʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʧʠʩʘʪʴ ʠʩʭʦʜʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ (ʠʣʠ 

ʧʨʦʩʪʦ ʟʘʧʠʩʘʪʴ, ʝʩʣʠ ʥʠʢʘʢʦʡ ʠʩʭʦʜʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʪʨʝʙʦʚʘʥʠʡ 

ʥʝ ʙʳʣʦ) ʚ ʩʪʨʦʛʦʡ ʠ ʬʦʨʤʘʣʴʥʦʡ, ʥʦ, ʚ ʪʦʞʝ ʚʨʝʤʷ, ʦʯʝʥʴ ʧʨʦʩʪʦʡ ʠ 

ʥʘʛʣʷʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʩʪʳʭ 

ʫʪʚʝʨʞʜʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂʦʥʝʯʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʬʦʨʤʳ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʦʪ ʦʰʠʙʦʢ (ʚʨʷʜ ʣʠ ʛʘʨʘʥʪʠʷ ʦʪ ʦʰʠʙʦʢ ʚʦʦʙʱʝ ʚʦʟʤʦʞʥʘ), ʥʦ 

ʙʣʘʛʦʜʘʨʷ ʧʨʦʩʪʦʪʝ ʠ ʥʘʛʣʷʜʥʦʩʪʠ ʬʦʨʤʳ ʠʭ ʣʝʛʯʝ ʟʘʤʝʪʠʪʴ. 

ɸʙʩʪʨʘʛʠʨʦʚʘʥʠʝ ʦʪ ʨʝʘʣʠʟʘʮʠʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝʤʝ 

ʘʙʩʦʣʶʪʥʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʝʪ ʪʦʣʴʢʦ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ 

(ʥʦ ʥʝ ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʠ ʥʝ ʟʘʯʝʤ ʵʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ). ɿʘʤʝʪʠʤ, ʯʪʦ 

ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʥʘ ʧʝʨʚʳʭ ʰʘʛʘʭ ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ 

ʨʝʘʣʠʟʘʮʠʠ (ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʳ, ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ, ʩʪʨʫʢʪʫʨʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ) ʥʘʢʣʘʜʳʚʘʶʪ ʥʝʚʦʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʨʝʘʣʠʟʘʮʠʶ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʪʝʢʘʶʪ ʠʟ ʩʫʱʝʩʪʚʘ ʟʘʜʘʯʠ, ʘ ʟʥʘʯʠʪ, 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯʥʠʢʦʤ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʰʠʙʦʢ.  

ɼʝʢʣʘʨʘʪʠʚʥʦʝ ʦʧʠʩʘʥʠʝ. ʂʘʞʜʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʠʩʳʚʘʝʪ (ʘ ʚʝʨʥʝʝ ʩʢʘʟʘʪʴ, ʠʤʝʥʫʝʪ) ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʝʡʩʪʚʠʡ, ʜʦʩʪʘʚʣʷʶʱʠʭ ʟʥʘʯʠʤʳʡ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʘʢʦ ʥʠʢʘʢʦʛʦ ʠʤʧʝʨʘʪʠʚʥʦʛʦ ʦʧʠʩʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʩʦʜʝʨʞʠʪ, ʚ ʤʦʜʝʣʠ ʥʝʪ ʫʢʘʟʘʥʠʡ ʥʘ 

ʪʦ, ʢʘʢʦʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʥʴʰʝ, ʘ 

ʢʘʢʦʡ ʧʦʟʞʝ, ʪʦ ʝʩʪʴ, ʥʝʪ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʘ ʟʥʘʯʠʪ, ʥʝʪ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʦʰʠʙʦʢ.  

ɺʳʷʚʣʝʥʠʝ ʛʨʘʥʠʮ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʦʧʨʝʜʝʣʷʝʪ 

ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ ʠ ʧʦʩʪʫʣʠʨʫʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ 

ʠʩʧʦʣʟɹʫʶʱʠʭ ʝʝ ʘʛʝʥʪʦʚ (ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ). ʆʧʠʩʘʥʠʝ ʩʠʩʪʝʤʳ ʚ 

ʚʠʜʝ ʯʝʨʥʦʛʦ ʷʱʠʢʘ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʠʥʪʝʨʬʝʡʩʘʤʠ ʢʘʞʝʪʩʷ ʦʯʝʥʴ 

ʧʦʭʦʞʠʤ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʟʜʝʩʴ ʝʩʪʴ ʚʘʞʥʦʝ 
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ʨʘʟʣʠʯʠʝ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʫʧʫʩʢʘʝʪʩʷ ʠʟ ʚʠʜʘ. ɽʩʣʠ ʦʛʨʘʥʠʯʠʪʴʩʷ 

ʪʦʣʴʢʦ ʦʧʠʩʘʥʠʝʤ ʠʥʪʝʨʬʝʡʩʦʚ, ʪʦ ʦʯʝʥʴ ʣʝʛʢʦ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʠ 

ʩʣʝʜʫʶʱʝʛʦ ʪʠʧʘ: ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʥʝ ʥʫʞʝʥ, 

ʧʦʪʦʤʫ ʯʪʦ ʠʤ ʥʠʢʪʦ ʥʝ ʧʦʣʟɹʫʝʪʩʷ. ʀʣʠ, ʘʥʘʣʦʛʠʯʥʦ, ʟʘʙʳʪʴ 

ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʘʪʝʛʦʨʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʠʥʦʢʠʝ ʠ ʧʦʢʠʥʫʪʳʝ 

ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʠ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩ 

ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ.  

ʅʘʰ ʚʳʚʦʜ ʪʘʢʦʚ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʝʝ ʠ 

ʥʘʜʝʞʥʝʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ, ʪʦ ʝʩʪʴ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʝʪ ʩʦʚʝʨʰʠʪʴ ʤʝʥʴʰʝ ʛʨʫʙʳʭ ʧʨʦʝʢʪʥʳʭ ʦʰʠʙʦʢ ʥʘ 

ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʦʩʥʦʚʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

2.2. ɼʀɸɻʈɸʄʄʓ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ɼʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʀʚʘʨʦʤ 

ʗʢʦʙʩʦʥʦʤ ʚ ʠʭ ʥʳʥʝʰʥʝʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ ʝʱʝ ʚ 1986 ʛʦʜʫ. 

ɼʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ, ʙʝʟʫʩʣʦʚʥʦ, ʩʘʤʳʤ ʩʪʘʙʠʣʴʥʳʤ 

ʵʣʝʤʝʥʪʦʤ UML ð ʦʥʠ ʥʝ ʤʝʥʷʣʠʩʴ ʫʞʝ ʜʚʘʜʮʘʪʴ ʣʝʪ ʩ ʣʠʰʥʠʤ, 

ʬʘʢʪʠʯʝʩʢʠ, ʧʨʠʥʷʣʠ ʟʘʢʦʥʯʝʥʥʫʶ ʬʦʨʤʫ ʟʘʜʦʣʛʦ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʷʟʳʢʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʠ ʜʠʘʛʨʘʤʤʳ ʠʤʝʶʪ ʩʘʤʫʶ ʧʨʦʩʪʫʶ ʥʦʪʘʮʠʶ: 

ʚʩʝʛʦ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʩʫʥɦʦʩʪʝʡ (ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʠ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʠ ʪʨʠ ʪʠʧʘ ʦʪʥʦʰʝʥʠʡ (ʟʘʚʠʩʠʤʦʩʪʠ, ʘʩʩʦʮʠʘʮʠʠ, 

ʦʙʦʙʱʝʥʠʷ)!  

2.2.1. ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ 

ɺʦʧʨʦʩ ʦ ʚʳʜʝʣʝʥʠʠ (ʠʣʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ) ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ 

ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʤʦʜʝʣʠ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʣʝʟʥʝʥʥʳʭ. ʅʝʫʜʘʯʥʳʡ 

ʚʳʙʦʨ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʚʩʶ ʤʦʜʝʣʴ 

ʚ ʮʝʣʦʤ. ɿʜʝʩʴ ʣʝʛʢʦ ʚʧʘʩʪʴ ʚ ʢʨʘʡʥʦʩʪʴ: ʦʙʲʷʚʠʪʴ, ʯʪʦ ʠʤʝʝʪʩʷ ʦʜʥʦ 

ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ (ʚʥʝʰʥʠʡ ʤʠʨ), ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʝʝ ʩʦ ʚʩʝʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʧʨʠʜʫʤʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʙʘ 
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ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʘ ʷʚʣʷʶʪʩʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʤʦʜʝʣʴʶ ʯʝʨʥʦʛʦ 

ʷʠɦʢʘ ʠ ʩʚʦʜʷʪ ʢ ʥʫʣʶ ʧʨʝʠʤʫʱʝʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ. ʌʦʨʤʘʣʴʥʦʛʦ ʤʝʪʦʜʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɿʜʝʩʴ ʤʳ 

ʧʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʧʨʠʝʤʳ, ʢʦʪʦʨʳʝ ʧʦʣʝʟʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʧʨʠ 

ʚʳʜʝʣʝʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʠ ʧʦʢʘʞʝʤ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʧʨʠʝʤʦʚ ʥʘ 

ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ɼʣʷ ʥʘʯʘʣʘ 

ʫʢʘʞʝʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ.  

ʉ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ð ʵʪʦ 

ʩʪʝʨʝʦʪʠʧ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ 

ʟʥʘʯʢʦʤ. ɼʣʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʫʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʠʤʷ, 

ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʝ ʝʛʦ ʚ ʩʠʩʪʝʤʝ. ʉʝʤʘʥʪʠʯʝʩʢʠ ʜʝʡʩʪʚʫʶɦ ʝʝ 

ʣʠʮʦ ð ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʣʦʛʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʨʦʣʝʡ. 

ʉ ʧʨʘʛʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ (ʠʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʳ). 

ɺ ʪʠʧʦʚʳʭ ʩʣʫʯʘʷʭ ʨʘʟʣʠʯʥʳʝ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʥʘʟʥʘʯʘʶʪʩʷ 

ʜʣʷ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʝʩʣʠ ʠʭ ʫʜʘʝʪʩʷ ʚʳʜʝʣʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ), ʚʥʝʰʥʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ (ʝʩʣʠ ʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʪʘʢʦʚʳʤʠ). 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʰ ʧʨʠʤʝʨ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʪʜʝʣʘ 

ʢʘʜʨʦʚ. ɺʳʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝʬʦʨʤʘʣʴʥʦ: ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʠ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝʩʢʦʣʴʢʦ ʩʦʚʝʪʦʚ ʤʳ ʤʦʞʝʤ ʜʘʪʴ. 

ʀʤʝʝʪ ʩʤʳʩʣ ʦʪʥʝʩʪʠ ʧʦʣʟɹʦʚʘʪʝʣʝʡ ʢ ʨʘʟʥʳʤ ʢʘʪʝʛʦʨʠʷʤ, ʝʩʣʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ:  

- ʧʦʣʴʟʦʚʘʪʝʣʠ ʫʯʘʩʪʚʫʶʪ ʚ ʨʘʟʥʳʭ (ʥʝʟʘʚʠʩʠʤʳʭ) ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘʭ; 

- ʧʦʣʴʟʦʚʘʪʝʣʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʘʚʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ 

ʠ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ;  

- ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʩʠʩʪʝʤʦʡ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ: 

ʦʪ ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶ, ʨʝʛʫʣʷʨʥʦ, ʧʦʩʪʦʷʥʥʦ. 
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ʆʧʠʨʘʷʩʴ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʩʦʚʝʪʳ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʤʫ 

ʧʨʠʤʝʨʫ ʤʳ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʚʳʜʝʣʷʝʤ ʜʚʝ ʢʘʪʝʛʦʨʠʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

- ʤʝʥʝʜʞʝʨ ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʩ ʢʦʥʢʨʝʪʥʳʤʠ 

ʣʶʜʴʤʠ;  

- ʤʝʥʝʜʞʝʨ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʩ 

ʘʙʩʪʨʘʢʪʥʳʤʠ ʜʦʣʞʥʦʩʪʤ̫ʠ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝ ʪʦʣʴʢʦ ʨʘʙʦʪʫ ʩ ʧʨʠʣʦʞʝʥʠʝʤ, ʥʦ ʠ ʙʝʩʝʜʳ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʣʶʜʴʤʠ, 

ʠʥʪʝʨʚʴʶ ʠ ʪʦʤʫ ʧʦʜʦʙʥʦʝ, ʯʝʤ ʷʚʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦʣʴʟʦʚʘʪʝʣʠ ʚʪʦʨʦʡ ʢʘʪʝʛʦʨʠʠ, ʦʯʝʚʠʜʥʦ, ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʘʚʘ ʜʦʩʪʫʧʘ, ʧʦʩʢʦʣʴʢʫ ʚʨʷʜ ʣʠ ʜʦʧʫʩʪʠʤʦ, ʯʪʦʙʳ ʢʪʦ 

ʫʛʦʜʥʦ ʤʦʛ ʩʦʟʜʘʚʘʪʴ ʠ ʫʥʠʯʪʦʞʘʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.  

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..1 ʤʳ ʥʘʯʠʥʘʝʤ ʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ʄʝʥʝʜʞʝʨ 

ʧʝʨʩʦʥʘʣʘ ʠʤʝʝʪ ʠʤʷ Personnel  Manager, ʘ ʤʝʥʝʜʞʝʨ ʰʪʘʪʥʦʛʦ 

ʨʘʩʧʠʩʘʥʠʷ ð Staff  Manager , ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʩʧʦʣʟɹʫʝʤʦʡ 

ʜʠʩʮʠʧʣʠʥʦʡ ʠʤʝʥ.  

Per s onnel  Manager St a f f  Manager

ʄʝʥʝʜʞʝʨ ʧʝʨʩʦʥʘʣʘ ʄʝʥʝʜʞʝʨ h ʪʘʪʥʦʛʦ 

ʨʘʩʧʠʩʘʥʠ̫

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..1. 

ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʀʉ ʆʂ 

ɼʣʷ UML ʧʦʢʘ ʯʪʦ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʷʚʰʝʡʩʷ ʜʠʩʮʠʧʣʠʥʳ 

ʠʤʝʥ, ʥʦ ʥʝʢʦʪʦʨʳʡ ʥʘʙʦʨ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʣʠʪʝʨʘʪʫʨʝ. 

ʄ ,r ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʣʝʜʫʝʤ ʵʪʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ 
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ʢʘʯʝʩʪʚʝ ʠʤʝʥ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ (ʚʦʟʤʦʞʥʦ ʩ ʦʧʨʝʜʝʣʷʶʱʠʤ ʩʣʦʚʦʤ), ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʠʤʝʥ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʛʣʘʛʦʣ (ʚʦʟʤʦʞʥʦ, ʩ ʜʦʧʦʣʥʝʥʠʝʤ). 

ʕʪʠ ʧʨʘʚʠʣʘ ʦʩʥʦʚʘʥʳ ʥʘ ʩʝʤʘʥʪʠʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

2.2.2. ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɺʳʜʝʣʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʢʣʶʯ ʢʦ ʚʩʝʤʫ 

ʜʘʣɹʥʝʡʰʝʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ, ʪʦ ʝʩʪʴ, ʯʪʦ ʦʥʘ ʜʦʣʞʥʘ ʜʝʣʘʪʴ.  

ʅʦʪʘʮʠʷ ʜʣʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʯʝʥʴ ʩʢʫʜʥʘʷ ð ʵʪʦ 

ʧʨʦʩʪʦ ʠʤʷ, ʧʦʤʝʱʝʥʥʦʝ ʚ ʦʚʘʣ (ʠʣʠ ʧʦʤʝʱʝʥʥʦʝ ʧʦʜ ʦʚʘʣʦʤ ð 

ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʪʦʞʝ ʜʦʧʫʩʪʠʤ). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʬʫʥʢʮʠʠ, 

ʚrʧʦʣʥʷʝʤʳʝ ʩʠʩʪʝʤʦʡ, ʥʘ ʫʨʦʚʥʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʠʢʘʢ ʥʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ð ʠʤ ʪʦʣʴʢʦ ʜʘʶʪʩʷ ʠʤʝʥʘ. 

ʉʝʤʘʥʪʠʯʝʩʢʠ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case) ð ʵʪʦ 

ʦʧʠʩʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʜʝʡʩʪʚʠʡ 

(ʩʦʙʳʪʠʡ), ʧʨʠʚʦʜʷʱʠʭ ʢ ʟʥʘʯʠʤʦʤʫ ʜʣʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ 

ʨʝʟʫʣʴʪʘʪʫ. 

ʂʘʞʜʘʷ ʢʦʥʢʨʝʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʥʘʟʳʚʘʝʪʩʷ 

ʩʮʝʥʘʨʠʝʤ.  

ɺ ʥʘʰʝʤ ʧʨʠʤʝʨʝ ʧʨʦʩʪʦʡ ʘʥʘʣʠʟ ʪʝʢʩʪʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ 

ʚʳʷʚʣʷʝʪ ʩʝʤʴ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

- ʧʨʠʝʤ ʩʦʪʨʫʜʥʠʢʘ; 

- ʧʝʨʝʚʦʜ ʩʦʪʨʫʜʥʠʢʘ; 

- ʫʚʦʣʴʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ; 

- ʩʦʟʜʘʥʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 

- ʣʠʢʚʠʜʘʮʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ; 

- ʩʦʟʜʘʥʠʝ ʚʘʢʘʥʩʠʠ; 

- ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʞʥʦʩʪʠ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʟʥʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʧʦʣʫʯʠʤ ʥʘʙʦʨ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..2. 
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Hi r e  

Per s on

ʇʨʠʝʤ 

ʩʦʪʨʫʜʥʠʢʘ

 

Mov e 

Per s on

ʇʝʨʝʚʦʜ 

ʩʦʪʨʫʜʥʠʢʘ

 

Fi r e  

Per s on

ʋʚʦʣɹ ʥʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʘ
 

Cr eat e  

Depar t ment

ʉʦʟʜʘʥʠʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠ̫

 

De l e t e  

Depar t ment

ʃʠʢʚʠʜʘʮʠ̫  

ʧʦʜʨʘʟʜʝʣʝʥʠ̫

 

Cr eat e  

Pos i t i on

ʉʦʟʜʘʥʠʝ 

ʜʦʣʞʥʦʩʪʠ

 

De l e t e  

Pos i t i on

ʉʦʢʨʘɦ ʝʥʠʝ 

ʜʦʣʞʥʦʩʪʠ

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..2. 

ɺʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʉ ʆʂ 

2.2.3. ʇʨʠʤʝʯʘʥʠʷ 

ʊʨʝʪʴʠʤ ʪʠʧʦʤ ʩʫʱʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʠʩʧʦʣʟɹʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʯʘʥʠʝ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠʤʝʯʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ UML, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʯʘʩʪʦ 

ʥʝʜʦʦʮʝʥʠʚʘʝʪʩʷ ʥʘʯʠʥʘʶʱʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʇʨʠʤʝʯʘʥʠʷ 

ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ ʥʘ ʚʩʝʭ ʪʠʧʘʭ ʜʠʘʛʨʘʤʤ, ʘ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. UML ʷʚʣʷʝʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ, ʥʦ 

ʥʠʢʘʢ ʥʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ ð ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʯʘʩʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴ ʦ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ ʙʦʣʴʰʝ, 

ʯʝʤ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʪʨʦʛʘʷ, ʥʦ ʦʛʨʘʥʠʯʝʥʥʘʷ ʥʦʪʘʮʠʷ UML. ɺ 

ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ 

ʤʦʜʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʯʘʥʠʝ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʧʨʠʤʝʯʘʥʠʷ ʚ UML ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʦʬʦʨʤʣʝʥʳ ʩ ʧʦʤʦʱʴʶ 
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ʩʧʝʮʠʘʣʴʥʦʡ ʥʦʪʘʮʠʠ ʠ ʚʳʩʪʫʧʘʶʪ ʥʘ ʪʝʭ ʞʝ ʧʨʘʚʘʭ, ʯʪʦ ʠ ʦʩʪʘʣʴʥʳʝ 

ʩʫʱʥʦʩʪʠ. ɸ ʠʤʝʥʥʦ, ʧʨʠʤʝʯʘʥʠʝ ʠʤʝʝʪ ʩʚʦʶ ʛʨʘʬʠʯʝʩʢʫʶ 

ʥʦʪʘʮʠʶ ð ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʩ ʟʘʛʥʫʪʳʤ ʫʛʦʣʢʦʤ ("ʩʦʙʘʯʴʝ ʫʭʦ"), ʚ 

ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʪʝʢʩʪ ʧʨʠʤʝʯʘʥʠʷ. ʇʨʠʤʝʯʘʥʠʷ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ 

ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʜʨʫʛʠʤʠ ʩʫʱʥʦʩʪʷʤʠ ð ʵʪʠ ʦʪʥʦʰʝʥʠʷ 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ ʙʝʟ ʩʪʨʝʣʦʢ. ɽʩʣʠ ʧʫʥʢʪʠʨʥʘʷ 

ʣʠʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʪʦ ʧʨʠʤʝʯʘʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʡ ʜʠʘʛʨʘʤʤʝ. 

ʇʨʠʤʝʯʘʥʠʷ ʩʦʜʝʨʞʘʪ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪ ʧʦʣʴʟʦʚʘʪʝʣʴ ð 

ʩʦʟʜʘʪʝʣʴ ʤʦʜʝʣʠ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʪʝʢʩʪ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʬʦʨʤʘʪʝ: ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʬʦʨʤʘʣʴʥʦʤ 

ʣʦʛʠʯʝʩʢʦʤ ʷʟʳʢʝ, ʥʘʧʨʠʤʝʨ, OCL ʠ ʪ. ʜ. ɹʦʣʝʝ ʪʦʛʦ, ʝʩʣʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʵʪʦ ʧʦʟʚʦʣʷʶʪ, ʚ ʧʨʠʤʝʯʘʥʠʷʭ ʤʦʞʥʦ 

ʭʨʘʥʠʪʴ ʛʠʧʝʨʩʩʳʣʢʠ, ʚʣʦʞʝʥʥʳʝ ʬʘʡʣʳ ʠ ʜʨʫʛʠʝ ʘʨʪʝʬʘʢʪʳ, 

ʚʥʝʰʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʦʜʝʣʠ.  

ʇʨʠʤʝʯʘʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʩʪʝʨʝʦʪʠʧʳ. ɺ UML ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʝʨʝʦʪʠʧʘ ʜʣʷ ʧʨʠʤʝʯʘʥʠʡ: 

- çrequirement è ð ʦʧʠʩʳʚʘʝʪ ʦʙʱʝʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʩʠʩʪʝʤʝ; 

- çresponsibility è ð ʦʧʠʩʳʚʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʩʫʱʥʦʩʪʠ (ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ). 

ʇʨʠʤʝʯʘʥʠʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ʠʩʧʦʣʟɹʦʚʘʥʠʷ, ʘ ʧʨʠʤʝʯʘʥʠʷ ʚʪʦʨʦʛʦ ʪʠʧʘ ð ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʢʣʘʩʩʦʚ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʥʘʰʝʤʫ ʧʨʠʤʝʨʫ, ʙʫʜʝʪ ʩʦʚʩʝʤ ʥʝ ʣʠʰʥʠʤ 

ʫʢʘʟʘʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʢʘʜʨʦʚ ʥʫʞʥʦ ʭʨʘʥʠʪʴ 

ʧʦʩʪʦʷʥʥʦ, ʪ. ʝ. ʦʥʘ ʥʝ ʜʦʣʞʥʘ ʠʩʯʝʟʘʪʴ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʩʝʘʥʩʘ 

ʨʘʙʦʪʳ ʩ ʩʠʩʪʝʤʦʡ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..3). 

<<r equ i r ement >>

ʀʥʬʦʨʤʘʮʠ̫  ʦ ʪʝʢʫɦ ʝʤ ʩʦʩʪʦ̫ ʥʠʠ 

ʪhʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠ̫  ʠ ʩʦʩʪʘʚʝ 

ʧʝʨʩʦʥʘʣʘ ʜʦʣʞʥʘ ʭʨʘʥʠʪɹ ʩ̫  

ʧʦʩʪʦ̫ ʥʥʦ
 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..3. 

ʅʝʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʀʉ ʆʂ 
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2.2.4. ʆʪʥʦʰʝʥʠʷ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ, ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʦʪʥʦh ʝʥʠʡ: 

- ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ ʠ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- ʦʙʦʙʱʝʥʠʝ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ; 

- ʦʙʦʙʱʝʥʠʝ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɸʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ ʠ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʩʧʦʩʦʙʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ (ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʧʦʣʫʯʘʝʪ ʨʝʟʫʣʴʪʘʪ) ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʵʪʘ ʘʩʩʦʮʠʘʮʠʷ ʦʙʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʫʶɦ ʝʝ 

ʣʠʮʦ ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʢʘʞʜʦʛʦ ʠʟ ʩʮʝʥʘʨʠʝʚ, ʦʧʠʩʳʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʩʩʦʮʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʠ, 

ʬʘʢʪʠʯʝʩʢʠ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʪʥʦʰʝʥʠʝʤ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʪ ʘʩʩʦʮʠʘʮʠʡ 

ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʦ ʵʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. ʊʘʢʠʝ 

ʩʠʩʪʝʤʳ, ʨʘʚʥʦ ʢʘʢ ʠ ʠʭ ʤʦʜʝʣʠ, ʥʝ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʰʝʤʫ ʧʨʠʤʝʨʫ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..4. 
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Per s onnel  Manager St a f f  Manager

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..4. 

ɸʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʙʦʙʱʝʥʠʝ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʜʥʦ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ ʥʘʩʣʝʜʫʝʪ ʚʩʝ ʩʚʦʡʩʪʚʘ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʫʯʘʩʪʠʝ ʚ ʘʩʩʦʮʠʘʮʠʷʭ) ʜʨʫʛʦʛʦ ʜʝʡʩʪʚʫʶɦ ʝʛʦ ʣʠʮʘ.  

ʉ ʧʦʤʦʱʴʶ ʦʙʦʙʱʝʥʠʷ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʣʝʛʢʦ 

ʧʦʢʘʟʘʪʴ ʠʝʨʘʨʭʠʶ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠʩʪʝʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʠʝʨʘʨʭʠʶ ʧʨʘʚ ʜʦʩʪʫʧʘ ʢ ʚʳʧʦʣʥʷʝʤʳʤ ʬʫʥʢʮʠʷʤ ʠ ʭʨʘʥʠʤʳʤ 

ʜʘʥʥʳʤ. 

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʉʨʝʜʠ ʚʩʝʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʦʩʦʙʫʶ ʢʘʪʝʛʦʨʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʚʳʩʰʝʝ ʨʫʢʦʚʦʜʩʪʚʦ), 

ʢʦʪʦʨʦʡ ʨʘʟʨʝʰʝʥ ʜʦʩʪʫʧ ʢ ʣʶʙʳʤ ʜʘʥʥʳʤ ʠ ʦʧʝʨʘʮʠ̫ ʤ. 

ʕʪʦ ʠʟʤʝʥʝʥʠʝ ʚ ʪʨʝʙʦʚʘʥʠʷʭ ʤʦʞʥʦ ʦʪʨʘʟʠʪʴ ʚ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..5. 
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Per s onnel  Manager St a f f  ManagerTop Manager  

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..5. 

ʀʝʨʘʨʭʠʷ ʢʘʪʝʛʦʨʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʆʂ 

ɼʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ, ʙʫʜʫʯʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, ʤʦʞʝʪ ʙʳʪʴ 

ʘʙʩʪʨʘʢʪʥʳʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, ʪʦ ʝʩʪʴ ʪʘʢʠʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, 

ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ. ɺʚʝʜʝʥʠʝ 

ʘʙʩʪʨʘʢʪʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʧʦʟʚʦʣʷʝʪ ʙʝʟ ʧʦʪʝʨʠ ʠʥʬʦʨʤʘʮʠʠ 

ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʚ ʤʦʜʝʣʠ, ʩʜʝʣʘʚ 

ʝʝ ʙʦʣʝʝ ʣʘʢʦʥʠʯʥʦʡ, ʘ ʟʥʘʯʠʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʡ ʠ ʧʦʣʝʟʥʦʡ.  

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʙʝʟ ʚʥʝʩʝʥʠʷ ʚ ʥʠʭ ʢʘʢʠʭ-ʣʠʙʦ 

ʠʟʤʝʥʝʥʠʡ. 

ɼʘʥʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʦʬʦʨʤʠʪʴ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð Browse . ʈʘʟʫʤʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʜʘʥʥʳʝ ʤʦʛʫʪ ʚʩʝ ʢʘʪʝʛʦʨʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʩʪʫʧʠʪʴ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..6, ʪ.ʝ. ʚʚʝʩʪʠ ʦʙʦʙʱʝʥʥʦʛʦ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ User  (1), ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʚʷʟʘʥ 

ʘʩʩʦʮʠʘʮʠʝʡ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Browse  (2). ʇʨʠ ʵʪʦʤ ʚʩʝ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ (3 ʠ 4) ʦʙʦʙʱʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʘʩʩʦʮʠʘʮʠʝʡ ʩ ʚʘʨʠʘʥʪʦʤ ʠʩʧʦʣʟɹʦʚʘʥʠʷ Browse . 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..6. 

ɸʙʩʪʨʘʢʪʥʦʝ ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ 

ʆʙʦʙʱʝʥʠʝ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʦʜʠʥ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ 

(ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʤʥʦʞʝʩʪʚʘ ʩʮʝʥʘʨʠʝʚ) ʜʨʫʛʦʛʦ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʦʙʱʘʶʱʠʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʙʫʜʫʯʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, 

ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʪʨʘʢʪʥʳʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ. ʅʘʧʨʠʤʝʨ, ʪʘʢʦʡ ʚʘʞʥʳʡ 

ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʫʚʦʣʴʥʝʥʠʝ, ʥʘ ʩʘʤʦʤ 

ʜʝʣʝ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʮʠʝʡ: ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʨʦʚʥʦ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʫʚʦʣʴʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʨʠʚʦʜʷʪ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʨʝʟʫʣʴʪʘʪʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʥʝʜʞʝʨʘ 

ʧʝʨʩʦʥʘʣʘ, ʥʦ ʚʝʩʤɹʘ ʨʘʟʣʠʯʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘ.  

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʚʘ ʩʧʦʩʦʙʘ ʫʚʦʣʴʥʝʥʠʷ 

ʩʦʪʨʫʜʥʠʢʘ: ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʠ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʞʝʣʘʥʠʶ. 
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ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʦʞʥʦ ʦʪʨʘʟʠʪʴ ʚ ʤʦʜʝʣʠ ʪʘʢ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..7. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..7. 

ʆʙʦʙʱʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʆʙʦʙʱʝʥʥʳʡ ʘʙʩʪʨʘʢʪʥʳʡ (ʠʤʷ ʥʘʧʠʩʘʥʦ ʢʫʨʩʠʚʦʤ) ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Fire  Person  ʠʤʝʝʪ ʜʚʝ ʩʧʝʮʠʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʁ ʪ ʫʚʦʣʴʥʝʥʠʶ ʨʘʙʦʪʥʠʢʘ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ 

(Self  Fire ) ʠ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ (Adm Fire ).  

ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʦʜʠʥ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʜʨʫʛʦʛʦ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ɺ UML ʠʤʝʶʪʩʷ ʜʚʘ ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʝʨʝʦʪʠʧʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ 

ʜʚʦʡʩʪʚʝʥʥʳ ʜʨʫʛ ʜʨʫʛʫ: 

- çincludeè ð ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʢʘʞʜʳʡ ʩʮʝʥʘʨʠʡ ʟʘʚʠʩʠʤʦʛʦ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʚ ʩʮʝʥʘʨʠʡ ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- çextendè ð ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʡ ʩʮʝʥʘʨʠʡ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʤʝʩʪʝ ʚʩʪʘʚʣʝʥ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʩʮʝʥʘʨʠʡ 

ʟʘʚʠʩʠʤʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  
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ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʇʨʠ ʫʚʦʣʴʥʝʥʠʠ ʩʦʪʨʫʜʥʠʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ 

ʚrʧʣʘʪʘ ʜʝʥʝʞʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʟʘ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʦʪʧʫʩʢ. ɺ 

ʩʣʫʯʘʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʚʦʟʤʦʞʥʘ ʚʳʧʣʘʪʘ ʚʳʭʦʜʥʦʛʦ 

ʧʦʩʦʙʠʷ. ʋʯʝʪʥʘʷ ʟʘʧʠʩʴ ʩʦʪʨʫʜʥʠʢʘ ʧʨʠ ʫʚʦʣʴʥʝʥʠʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʘʙʣʦʢʠʨʦʚʘʥʘ. 

ɹʣʦʢʠʨʦʚʢʘ ʫʯʝʪʥʦʡ ʟʘʧʠʩʠ ʠ ʚʳʧʣʘʪʘ ʢʦʤʧʝʥʩʘʮʠʠ ð ʵʪʦ 

ʧʨʠʤʝʨʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʚʦʩʪʨʝʙʦʚʘʥʳ ʢʘʢ ʧʨʠ ʫʚʦʣʴʥʝʥʠʠ, ʪʘʢ ʠ ʧʦʤʠʤʦ ʥʝʛʦ. ʆʪʥʦʰʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʪʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʢʘʟʘʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʟɹʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʪʘʢ, ʢʘʢ ʵʪʦ 

ʩʜʝʣʘʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..8. 

 

Fi r e  Per s on

 

ex t ens i on  po i n t s

add_pay ment

Sel f  Fi r e
 

ex t ens i on  po i n t s

add_pay ment

Adm Fi r e

 

De l e t e  

Ac c ount

 

Pay  

Compens at i on

çex t endèçex t endè

çi ncl udeè çi ncl udeè

c ond i t i on :

{ ʝʩʪɹ  ʥʝʠʩʧʦʣɹ ʟʦʚʘʥʥr ʡ ʦʪʧʫʩʢ}

ex t ens i on  po i n t :

add_pay ment

c ond i t i on :

{ ʪʨʝʙʫʝʪʩ̫  ʚr ʭʦʜʥʦʝ ʧʦʩʦʙʠʝ}

ex t ens i on  po i n t :

add_pay ment  

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..8. 

ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

2.2.5. ʉʧʦʩʦʙʳ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʩʘʤʦʡ ʦʙʱʝʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʪʦ ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʦʜʝʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ: 
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- ʚʥʫʪʨʝʥʥʷʷ ʤʦʜʝʣʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ, ʚ ʬʦʨʤʝ ʥʘʙʦʨʘ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʠ ʦʙʦʙʱʝʥʠʷʤʠ; 

- ʚʥʝʰʥʝʝ ʦʢʨʫʞʝʥʠʝ, ʚ ʬʦʨʤʝ ʥʘʙʦʨʘ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ, 

ʚʦʟʤʦʞʥʦ ʩʚʟ̫ʘʥʥʳʭ ʦʙʦʙʱʝʥʠʷʤʠ; 

- ʩʚʷʟʴ ʤʝʞʜʫ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʦʡ ʠ ʚʥʝʰʥʠʤ ʦʢʨʫʞʝʥʠʝʤ ʚ 

ʬʦʨʤʝ ʘʩʩʦʮʠʘʮʠʡ ʤʝʞʜʫ ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ ʠ ʚʘʨʠʘʥʪʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʳʯʥʦ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʤʦʜʝʣʠʨʫʝʤʦʡ 

ʩʠʩʪʝʤʳ, ʘ ʯʪʦ ʩʥʘʨʫʞʠ. ɽʩʣʠ ʵʪʦ ʧʦʯʝʤʫ-ʣʠʙʦ ʥʝʷʩʥʦ, ʠʣʠ ʞʝ 

ʪʨʝʙʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ ʥʘʛʣʷʜʥʦʩʪʴ ʜʠʘʛʨʘʤʤ, ʪʦ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ 

"ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ". 

ɻʨʘʥʠʮʳ ʩʠʩʪʝʤʳ (system boundary) ð ʵʪʦ ʛʨʘʬʠʯʝʩʢʠʡ 

ʢʦʤʤʝʥʪʘʨʠʡ ʚ ʬʦʨʤʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʨʘʤʢʠ, ʧʨʠʤʝʥʷʝʤʳʡ ʥʘ 

ʜʠʘʛʨʘʤʤʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʪʜʝʣʷʶʱʠʡ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ 

ʩʠʩʪʝʤʳ ʦʪ ʝʝ ʚʥʝʰʥʝʛʦ ʦʢʨʫʞʝʥʠʷ. 

ɺʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ, ʚʳʜʝʣʷʝʤʘʷ ʛʨʘʥʠʮʘʤʠ, ʠʤʝʝʪ ʚ UML 

ʢʦʥʢʨʝʪʥʦʝ ʥʘʟʚʘʥʠʝ ð ʩʫʙʲʝʢʪ. 

ʉʫʙʲʝʢʪ (subject) ð ʵʪʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ 

ʧʦʚʝʜʝʥʠʝ, ʜʝʢʣʘʨʠʨʫʝʤʦʝ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɽʩʣʠ ʛʨʘʥʠʮʳ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ, ʪʦ ʤʦʞʥʦ 

ʫʢʘʟʘʪʴ ʠʤʷ (ʠ ʩʪʝʨʝʦʪʠʧ!), ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʩʫʙʲʝʢʪʫ.
5
 ɺ 

ʧʨʠʤʝʨʝ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..9 ʤʳ ʧʦʚʪʦʨʠʣʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..4, ʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʫʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʦʪʘʮʠʠ UML. 

                                                           

5
 ʕʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʩ ʧʦʤʦʱʴʶ ʧʨʠʤʝʯʘʥʠʷ, ʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʨʘʥʠʮ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ. 
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Per s onnel
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 Hi r e

Per s on
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..9. 

ɻʨʘʥʠʮʳ ʩʠʩʪʝʤʳ 

2.3. ʈɽɸʃʀɿɸʎʀʗ ɺɸʈʀɸʅʊʆɺ ʀʉʇʆʃʔɿʆɺɸʅʀʗ 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʩʪʨʦʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʨʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʪʦ ʝʩʪʴ, ʚʳʜʝʣʝʥʳ 

ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ, ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʚʩʪʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʧʨʦʩ: ʯʪʦ ʜʘʣʴʰʝ? ʊʦ 

ʝʩʪʴ, ʢʘʢ ʜʘʣʝʝ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʘʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʨʝʜʩʪʚʘʤʠ UML? 

ɼʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʥʘʭʦʜʷʪʩʷ ʚʥʝ ʩʠʩʪʝʤʳ ð ʩ ʥʠʤʠ ʥʠʯʝʛʦ 

ʜʝʣʘʪʴ ʥʝ ʥʫʞʥʦ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʝ ʣʠʮʘ ʫʞʝ 

ʚʳʧʦʣʥʠʣʠ ʩʚʦʶ ʟʘʜʘʯʫ, ʧʨʦʩʪʦ ʧʦʷʚʠʚʰʠʩʴ ʚ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʦʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢ ʜʨʫʛʠʤ 

ʚʠʜʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʫʪʦʯʥʝʥʠʠ, ʜʝʪʘʣʠʟʘʮʠʠ ʠ 

ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ, ʪʝʧʝʨʴ ʥʫʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ. ʕʪʦ ʦʙʳʯʥʦ ʥʘʟʳʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʝʡ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  
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ʈʝʘʣʠʟʘʮʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case realization) ð 

ʵʪʦ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʠʣʠ ʥʝʢʦʪʦʨʳʭ ʩʮʝʥʘʨʠʝʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʚʪʦʨʠʤ ʝʱʝ ʨʘʟ: ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʵʪʦ ʦʧʠʩʘʥʠʝ 

ʤʥʦʞʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʦʙʳʪʠʡ ʠʣʠ ʜʝʡʩʪʚʠʡ (ʩʮʝʥʘʨʠʝʚ), 

ʜʦʩʪʘʚʣʷʶʱʠʭ ʟʥʘʯʠʤʳʡ ʜʣʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʨʝʟʫʣʴʪʘʪ. ʅʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʦʧʠʩʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ 

ʜʝʡʩʪʚʠʡ ʩʦʩʪʦʠʪ ʚ ʫʢʘʟʘʥʠʠ ʘʣʛʦʨʠʪʤʘ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʜʦʩʪʘʚʣʷʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠʟ ʪʨʝʙʫʝʤʦʛʦ ʤʥʦʞʝʩʪʚʘ.
6
 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʬʦʨʤʘʣʥɹʳʭ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ ʯʝʪʳʨʝ, ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʭ 

ʠʤʝʥʥʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʟɹʦʚʘʥʠʷ.  

2.3.1. ʊʝʢʩʪʦʚʳʝ ʦʧʠʩʘʥʠʷ 

ʀʩʪʦʨʠʯʝʩʢʠ ʩʘʤʳʡ ʟʘʩʣʫʞʝʥʥʳʡ ʠ ʜʦ ʩʠʭ ʧʦʨ ʦʜʠʥ ʠʟ ʩʘʤʳʭ 

ʧʦʧʫʣʨ̫ʥʳʭ ʩʧʦʩʦʙʦʚ: ʩʦʩʪʘʚʠʪʴ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʪʠʧʠʯʥʦʛʦ 

ʩʮʝʥʘʨʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʥʠʞʝ ʪʝʢʩʪ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʜʥʦʛʦ 

ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʮʝʥʘʨʠʝʚ. 

ʉʮʝʥʘʨʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʋʚʦʣʴʥʝʥʠʝ ʧʦ 

ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ 

1. ʉʦʪʨʫʜʥʠʢ ʧʠʰʝʪ ʟʘʷʚʣʝʥʠʝ 

2. ʅʘʯʘʣʴʥʠʢ ʧʦʜʧʠʩʳʚʘʝʪ ʟʘʷʚʣʝʥʠʝ 

3. ɽʩʣʠ ʝʩʪʴ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʦʪʧʫʩʢ,  

ʪʦ ʙʫʭʛʘʣʪʝʨʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʢʦʤʧʝʥʩʘʮʠʶ 

4. ɹʫʭʛʘʣʪʝʨʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʳʭʦʜʥʦʝ ʧʦʩʦʙʠʝ 

5. ʉʠʩʪʝʤʥʳʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʫʜʘʣʷʝʪ ʫʯʝʪʥʫʶ ʟʘʧʠʩʴ 

6. ʄʝʥʝʜʞʝʨ ʧʝʨʩʦʥʘʣʘ ʦʙʥʦʚʣʷʝʪ ʙʘʟʫ ʜʘʥʥʳʭ  

                                                           

6
 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʢʦʥʢʨʝʪʥʦʤ ʚʳʧʦʣʥʝʥʠʠ 

ʘʣʛʦʨʠʪʤʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʪʦʢʦʣʦʤ ʵʪʦʛʦ ʚʳʧʦʣʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʮʝʥʘʨʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʪʦʢʦʣ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʂʘʟʘʣʦʩʴ ʙʳ, ʯʪʦ ʟʜʝʩʴ ʥʝʷʩʥʦʛʦ? ɸ ʥʝʷʩʥʦ, ʥʘʧʨʠʤʝʨ, ʚʦʪ ʯʪʦ: 

ʢʘʢ ʜʦʣʞʥʘ ʚʝʩʪʠ ʩʝʙʷ ʩʠʩʪʝʤʘ, ʝʩʣʠ ʥʘ ʰʘʛʝ 2 ʥʘʯʘʣʴʥʠʢ ʥʝ 

ʧʦʜʧʠʩʳʚʘʝʪ ʟʘʷʚʣʝʥʠʝ. ʀʟ ʪʝʢʩʪʘ ʩʮʝʥʘʨʠʷ ʥʝ ʪʦʣʴʢʦ ʥʝ ʷʩʝʥ ʦʪʚʝʪ, 

ʥʦ, ʭʫʞʝ ʪʦʛʦ, ʧʨʠ ʥʝʚʥʠʤʘʪʝʣʴʥʦʤ ʯʪʝʥʠʠ ʤʦʞʥʦ ʠ ʥʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʝʩʪʴ ʚʦʧʨʦʩ. 

ʊʝʢʩʪʦʚʳʝ ʦʧʠʩʘʥʠʷ ʩʮʝʥʘʨʠʝʚ ʚʩʝʤ ʭʦʨʦʰʠ: ʧʨʦʩʪʳ, ʚʩʝʤ 

ʧʦʥʷʪʥʳ, ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʩʦʩʪʘʚʣʷʶʪʩʷ. ʇʣʦʭʠ ʦʥʠ ʪʝʤ, ʯʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʥʝʧʦʣʥʳ ʠ ʥʝʪʦʯʥʳ, ʠ ʵʪʠ ʥʝʜʦʩʪʘʪʢʠ ʥʝʟʘʤʝʪʥʳ. 

2.3.2. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʦʡ ʥʘ ʧʩʝʚʜʦʢʦʜʝ 

ɺʪʦʨʦʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʥʘʤʠ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʟʘʧʠʩʘʪʴ ʘʣʛʦʨʠʪʤ ʥʘ ʧʩʝʚʜʦʢʦʜʝ. ʕʪʦʪ ʩʧʦʩʦʙ 

ʭʦʨʦʰ ʪʝʤ, ʯʪʦ ʧʦʥʷʪʝʥ, ʧʨʠʚʳʯʝʥ ʠ ʜʦʩʪʫʧʝʥ ʣʶʙʦʤʫ ʨʘʟʨʘʙʦʪʯʠʢʫ. 

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʪʘʢʦʡ 

ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ, ʢʘʢ ʦʩʥʦʚʥʦʡ, ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ. 

1. ʈʝʘʣʠʟʘʮʠʷ ʥʘ ʧʩʝʚʜʦʢʦʜʝ ʧʣʦʭʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʦʡ 

ʧʘʨʘʜʠʛʤʦʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʩʝʚʜʦʢʦʜʘ ʪʝʨʷʶʪʩʷ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʠʩʧʦʣʟɹʦʚʘʥʠʷ UML: ʥʘʛʣʷʜʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʢʘʨʪʠʥʢʠ, 

ʩʪʨʦʛʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʷʟʳʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ, ʧʦʜʜʝʨʞʢʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

3. ʈʝʰʝʥʠʷ ʥʘ ʧʩʝʚʜʦʢʦʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʪʦʨʥʦ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʩʝʚʜʦʢʦʜʝ. 

Use case  Self Fire  

ʇʦʣʫʯʠʪʴ ʟʘʷʚʣʝʥʠʝ 

add_payment:  

Pay Compensation(Self Fire, add_payment)  

Include  Delete  Account  

ʆʙʥʦʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 
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Use case  Adm Fire  

ʇʦʣʫʯʠʪʴ ʧʨʠʢʘʟ 

add_payment:  

Pay Compens ation(Adm Fire, add_payment)  

Include  Delete  Account  

ʆʙʥʦʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

 

Use case  Pay Compens ation  

if (add_payment)  

  if  ( from  Self  Fire )  

   ʥʘʯʠʩʣʠʪʴ ʟʘ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʦʪʧʫʩʢ 

  else  if  ( from  Adm Fire )  

   ʥʘʯʠʩʣʠʪʴ ʚʭrʦʜʥʦʝ ʧʦʩʦʙʠʝ 

ʋʚʦʣʴʥʝʥʠʝ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ ʟʘʧʫʩʢʘʝʪʩʷ ʧʦ 

ʠʥʠʮʠʘʪʠʚʝ ʩʦʪʨʫʜʥʠʢʘ. ʋʚʦʣʴʥʝʥʠʝ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʨʠʢʘʟʘ ʦʙ ʫʚʦʣʴʥʝʥʠʠ. ɺ ʦʩʪʘʣʴʥʦʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʩʦʚʧʘʜʘʝʪ. 

ɺ ʵʪʠʭ ʪʝʢʩʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ Include , 

ʦʪʨʘʞʘʶʱʝʝ ʥʘʣʠʯʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩ ʪʘʢʠʤ ʩʪʝʨʝʦʪʠʧʦʤ ʚ ʤʦʜʝʣʠ. ɸ 

ʠʤʝʥʥʦ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʵʪʦʤ ʤʝʩʪʝ ʚ ʪʝʢʩʪ ʧʩʝʚʜʦʢʦʜʘ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʫʞʥʦ ʚʢʣʶʯʠʪʴ ʪʝʢʩʪ ʧʩʝʚʜʦʢʦʜʘ 

ʜʣʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Delete  Account , ʢʦʪʦʨʳʡ ʤʳ ʟʜʝʩʴ ʥʝ 

ʧʨʠʚʦʜʠʤ. 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Pay Compensation  ʟʘʧʫʩʢʘʝʪʩʷ, ʝʩʣʠ 

ʝʩʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʧʣʘʪʳ ʢʦʤʧʝʥʩʘʮʠʡ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʳ ʟʥʘʪʴ, ʢʘʢʦʚʳ ʵʪʠ ʫʩʣʦʚʠʷ ʠ ʢʘʢ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʦʤʧʝʥʩʘʮʠʷ ð ʟʘ ʵʪʦ ʦʪʚʝʯʘʝʪ ʚʘʨʠʘʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ Pay Compensation  ɿʘʚʠʩʠʤʦʩʪʴ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ 

çextend è ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʩʝʚʜʦʢʦʜ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

Pay Compensation  ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʪʝʢʩʪ ʦʩʥʦʚʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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Pay compensation  ʜʦʣʞʝʥ ʟʥʘʪʴ, ʚ ʢʘʢʦʝ ʤʝʩʪʦ ʝʤʫ ʥʫʞʥʦ 

ʚʢʣʶʯʠʪʴʩʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥʘ ʪʦʯʢʘ ʨʘʩʰʠʨʝʥʠʷ (extension point) ð ʧʦ ʩʫʪʠ, ʧʨʦʩʪʦ 

ʤʝʪʢʘ ʚ ʧʨʦʛʨʘʤʤʝ.
7
 ʕʪʦʪ ʧʨʠʤʝʨ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʦʙʲʷʩʥʷʝʪ 

ʩʭʦʜʩʪʚʦ ʠ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ 

çinclude è ʠ çextend è.  

2.3.3. ʈʝʘʣʠʟʘʮʠʷ ʜʠʘʛʨʘʤʤʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʦʧʠʩʘʪʴ 

ʘʣʛʦʨʠʪʤ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʵʪʦ ʧʦʣʥʦʮʝʥʥʘʷ ʜʠʘʛʨʘʤʤʘ UML, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʤʥʦʛʠʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʙʣʦʢ-ʩʭʝʤʳ (ʘ ʪʝʤ ʩʘʤʳʤ ʠ ʦʪ ʧʩʝʚʜʦʢʦʜʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʘʣʠʟʘʮʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʨʦʤʠʩʩʥʳʤ ʩʧʦʩʦʙʦʤ ʚʝʜʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ð ʚ 

ʩʫʱʥʦʩʪʠ, ʵʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʚʝʨʭʫ ʚʥʠʟ ʚ ʪʝʨʤʠʥʘʭ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷʭ UML. 

ʅʘʧʨʠʤʝʨ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʧʨʠʝʤ 

ʩʦʪʨʫʜʥʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..10. 

                                                           

7
 ɼʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çinclude è ʥʠʢʘʢʦʡ ʤʝʪʢʠ ʥʝ 

ʥʫʞʥʦ: ʤʝʩʪʦ ʚʢʣʶʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʛʜʝ ʚ ʧʩʝʚʜʦʢʦʜʝ ʩʪʦʠʪ 

ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ Include . 
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[ c anc e l ]

Sel ec t  v ac ant  pos i t i on

[ e l s e ]

[ no  v ac anc y ]

[ e l s e ]

[ o f f e r  i s  r e j ec t ed ]

[ e l s e ]

Oc c upy  pos i t i on

ac t i v i t y  ʇʨʠʝʤ ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʨʘʙʦʪʫ ( Hi r e  Per s on)

2

3

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..10. ʈʝʘʣʠʟʘʮʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ 

ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇʨʠʙʣʠʟʠʣʦ ʣʠ ʥʘʩ ʧʦʷʚʣʝʥʠʝ ʵʪʦʡ ʜʠʘʛʨʘʤʤʳ ʚ ʤʦʜʝʣʠ ʢ 

ʟʘʚʝʨʰʝʥʠʶ ʨʘʙʦʪʳ ʥʘʜ ʩʠʩʪʝʤʦʡ? ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʤʝʩʪʦ ʦʜʥʦʡ 

ʩʫʱʥʦʩʪʠ, ʧʦʜʣʝʞʘʱʝʡ ʨʝʘʣʠʟʘʮʠʠ (ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

Hire  Person ) ʧʦʷʚʠʣʦʩʴ ʧʷʪʴ ʥʦʚʳʭ: ʪʨʠ ʩʪʦʨʦʞʝʚʳʭ ʫʩʣʦʚʠʷ ʠ ʜʚʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʪʝʧʝʨʴ ʥʫʞʜʘʶʪʩʷ ʚ 

ʨʝʘʣʠʟʘʮʠʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʘʞʜʘʷ ʠʟ ʵʪʠʭ ʥʦʚʳʭ ʩʫʱʥʦʩʪʝʡ 

ʢʘʞʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʦʡ, ʘ ʟʥʘʯʠʪ ʙʳʩʪʨʝʝ ʠ ʥʘʜʝʞʥʝʝ 

ʨʝʘʣʠʟʫʝʤʦʡ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʫ ʜʠʘʛʨʘʤʤʫ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʟʘʢʘʟʯʠʢʫ, 

ʯʪʦʙʳ ʧʨʦʚʝʨʠʪʴ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʣʠ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʥʘʤʠ ʣʦʛʠʢʘ 
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ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʫ, ʢʦʪʦʨʳʡ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʨʝʘʣʴʥʦʩʪʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʜʠʘʛʨʘʤʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʦʣʝʝ ʛʣʫʙʦʢʦʤʫ ʧʦʥʠʤʘʥʠʶ 

ʩʫʱʝʩʪʚʘ ʟʘʜʘʯʠ ʠ ʜʘʞʝ ʦʪʢʨʳʪʴ ʥʝʦʞʠʜʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʣʫʯʰʝʥʠʷ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʦ ʪʨʫʜʥʦ ʫʩʤʦʪʨʝʪʴ ʚ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ. 

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʘʪʨʠʚʘʷ (ʯʠʩʪʦ ʬʦʨʤʘʣʴʥʦ) ʩʭʝʤʫ ʧʨʦʮʝʩʩʘ ʥʘ 

ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..10, ʤʳ 

ʚʠʜʠʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʠʤʝʪʴ ʪʨʠ ʠʩʭʦʜʘ. 

1. ʅʦʨʤʘʣʴʥʦʝ ʟʘʚʝʨʰʝʥʠʝ (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..10), ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʙ̫ʟʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ Occupy  position . ʈʝʟʦʥʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ʙʫʜʝʪ ʟʘʧʠʩʘʥʘ ʢʘʢʘʷ-ʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʷʚʣʷʝʪʩʷ 

ʟʥʘʯʠʤʳʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʨʝʟʫʣʴʪʘʪʦʤ. 

2. ʀʩʢʣʶʯʠʪʝʣʴʥʘʷ ʩʠʪʫʘʮʠʷ (2 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..10), ʚʦʟʥʠʢʘʶʱʘʷ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʦʨʤʘʣʴʥʦ ʟʘʚʝʨʰʝʥ, ʪ.ʝ. ʤʳ 

ʭʦʪʝʣʠ ʧʨʠʥʷʪʴ ʯʝʣʦʚʝʢʘ ʥʘ ʨʘʙʦʪʫ, ʠ ʦʥ ʙʳʣ ʩʦʛʣʘʩʝʥ, ʘ ʪʝʢʫʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʝ ʥʝ ʧʦʟʚʦʣʠʣʦ ʵʪʦʛʦ ʩʜʝʣʘʪʴ. ʌʘʢʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ, ʭʦʪʷ ʬʦʨʤʘʣʴʥʦ ʠ ʥʝ ʷʚʣʷʝʪʩʷ 

ʟʥʘʯʠʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʣʷ ʤʝʥʝʜʞʝʨʘ ʧʝʨʩʦʥʘʣʘ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ 

ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʚʘʞʝʥ ʜʣʷ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʠʣʠ ʤʝʥʝʜʞʝʨʘ 

ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ. 

3. ɿʘʚʝʨʰʝʥʠʝ ʧʨʦʮʝʩʩʘ ʙʝʟ ʜʦʩʪʠʞʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʠʜʠʤʦʛʦ 

ʨʝʟʫʣʪɹʘʪʘ (3 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..10). ʅʘʧʨʠʤʝʨ, ʤʝʥʝʜʞʝʨ ʧʝʨʩʦʥʘʣʘ ʩʜʝʣʘʣ ʢʘʥʜʠʜʘʪʫ 

ʢʘʢʠʝ-ʪʦ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʦ ʥʠ ʦʜʥʦ ʠʟ ʥʠʭ ʢʘʥʜʠʜʘʪʘ ʥʝ ʫʩʪʨʦʠʣʦ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʥʠ ʨʘʩʩʪʘʣʠʩʴ, ʢʘʢ ʙʫʜʪʦ ʥʠʯʝʛʦ ʠ ʥʝ ʙʳʣʦ. 

ʕʪʦʪ ʧʨʦʩʪʦʡ ʘʥʘʣʠʟ ʥʘʪʘʣʢʠʚʘʝʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʨʘʞʝʥʠʷ. 

ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʞʝʥ ʜʦʩʪʘʚʣʷʪʴ ʟʥʘʯʠʤʳʡ ʨʝʟʫʣʪɹʘʪ, 
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ʟʥʘʯʠʪ, ʝʩʣʠ ʨʝʟʫʣʴʪʘʪʘ ʥʝʪ, ʪʦ ʯʪʦ-ʪʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʥʝ ʪʘʢ, ʢʘʢ 

ʥʫʞʥʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʩʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʦʙʟ̫ʘʪʝʣʴʥʦ ʥʘʢʘʧʣʠʚʘʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙʦ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʢʘʜʨʦʚʳʭ ʦʧʝʨʘʮʠʷʭ. ʊʘʢʘʷ ʩʪʘʪʠʩʪʠʢʘ 

ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʜʚʠʞʝʥʠʷ ʢʘʜʨʦʚ. ʆʜʥʘʢʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ 

ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʚrʘʪʴ ʠ ʥʝ ʧʨʦʚʝʜʝʥʥʳʝ ʦʧʝʨʘʮʠʠ. ʄʝʞʜʫ 

ʪʝʤ, ʫʯʝʪ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʢʘʥʜʠʜʘʪʳ ʥʝ ʧʨʠʥʠʤʘʶʪ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʘʙʦʪʳ ʠʣʠ, ʥʘʦʙʦʨʦʪ, ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʚʝʨʛʘʶʪ ʢʘʥʜʠʜʘʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʚʝʩʴʤʘ ʧʦʣʝʟʝʥ. 

ʇʦʵʪʦʤʫ ʤʳ ʤʦʞʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʘʰʫ ʜʠʘʛʨʘʤʤʫ, ʥʘʧʨʠʤʝʨ, 

ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..11. 
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Get  per sonal  i nf o

Sel ect  vacant  posi t i on

[ el se]

[ el se]

[ el se]

Test  a candi dat e

[ el se]
Occupy posi t i on

Get  r eason

[ candi dat e i s not  val i d]

[ of f er  r ej ect ed]

[ cancel ]

Send al er t
[ no vacancy]

ac t i v i t y  ʇʨʠʝʤ ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʨʘʙʦʪʫ.  ʚʝʨʩʠ̫  2 ( Hi r e  Per s on)

St or e i nf o

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..11. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ɺʦʪ ʪʝʧʝʨʴ (ʬʦʨʤʘʣʴʥʦ) ʚʩʝ ʭʦʨʦʰʦ: ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʪʝʨʷʝʪʩʷ. 

ɹʦʣʝʝ ʪʦʛʦ, ʠʤʝʝʪ ʩʤʳʩʣ ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʧʦʩʤʦʪʨʝʪʴ, ʥʝ ʥʫʞʥʦ ʣʠ ʚʢʣʶʯʠʪʴ ʚ ʤʦʜʝʣʴ ʥʦʚʳʝ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʥʠʟʢʦʧʨʠʦʨʠʪʝʪʥʳʝ ʠ ʧʦʜʣʝʞʘʱʠʝ 

ʨʝʘʣʠʟʘʮʠʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʚʝʨʩʠʷʭ ʩʠʩʪʝʤʳ). ʊʘʢ ʨʝʘʣʠʟʘʮʠʷ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʘʤʠʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʠʪʝʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʦ ʯʝʤ ʤʳ ʫʞʝ 

ʛʦʚʦʨʠʣʠ ʚ ʛʣʘʚʝ 0. 

2.3.4. ʈʝʘʣʠʟʘʮʠʷ ʜʠʘʛʨʘʤʤʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʏʝʪʚʝʨʪʳʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʩʦʟʜʘʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʜʠʘʛʨʘʤʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʬʦʨʤʝ ʜʠʘʛʨʘʤʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʣʠ ʜʠʘʛʨʘʤʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʩʮʝʥʘʨʠʝʚ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦʪ ʩʧʦʩʦʙ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʦʣʦʛʠʠ UML ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʘʚʪʦʨʘʤʠ ʷʟʳʢʘ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠ ʧʨʝʜʧʦʯʪʠʪʝʣʥɹʳʡ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʝʘʣʠʟʘʮʠʠ ʜʠʘʛʨʘʤʤʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Hire  Person  (ʧʨʠʝʤ ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʨʘʙʦʪʫ) 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. 

ʉʥʘʯʘʣʘ ʨʘʩʩʤʦʪʨʠʤ ʪʠʧʦʚʦʡ ʩʮʝʥʘʨʠʡ, ʢʦʛʜʘ ʧʨʠʝʤ ʧʨʦʭʦʜʠʪ 

ʙʝʟʦ ʚʩʷʢʠʭ ʦʩʣʦʞʥʝʥʠʡ: ʝʩʪʴ ʚʘʢʘʥʪʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʠ ʢʘʥʜʠʜʘʪ 

ʛʦʪʦʚ ʝʛʦ ʟʘʥʷʪʴ. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʪʘʢʦʛʦ ʩʮʝʥʘʨʠʷ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..12. 
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f o r m:  

Hi r e  For m

pos :

Pos i t i on

newPr s :

Per s on

openHi r eFor m( )

c r ea t e ( )

f i l l Hi r eFor m( )

oc c upy ( newPer s on)

c l os eHi r eFor m( )

: Per s onne l  Manager

s d  ʊʠʧʦʚʦʡ ʩʮʝʥʘʨʠʡ ʧʨʠʝʤʘ ʩʦʪʨʫʜʥʠʢʘ

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..12. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʪʠʧʦʚʦʛʦ ʩʮʝʥʘʨʠʷ 

ʅʘ ʧʨʠʚʝʜʝʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʦʩʳʣʘʝʤʳʭ 

ʩʦʦʙʱʝʥʠʡ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..11) ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʭʦʜʠʪ ʧʦ ʜʠʘʛʨʘʤʤʝ ʩʚʝʨʭʫ ʚʥʠʟ ʦʜʠʥ ʨʘʟ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʠʘʛʨʘʤʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..12 ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧʦʚʦʡ 

ʩʮʝʥʘʨʠʡ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Hire  Person . ʆʜʥʘʢʦ ʧʦʩʪʨʦʠʚ 

ʪʘʢʫʶ ʜʠʘʛʨʘʤʤʫ, ʤʳ ʧʦʩʪʫʣʠʨʦʚʘʣʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ 

ʥʝʢʦʪʦʨʳʭ ʢʣʘʩʩʦʚ, ʵʢʟʝʤʧʣʷʨʳ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɿʜʝʩʴ ʚ ʥʘʰʝʡ ʤʦʜʝʣʠ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʩʫʱʥʦʩʪʠ: 

- ʢʣʘʩʩ Hire  Form, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʠʥʪʝʨʬʝʡʩ, ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤ ʩʦʪʨʫʜʥʠʢʘ; 

- ʢʣʘʩʩ Person , ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ 

ʢʦʥʢʨʝʪʥʦʤ ʩʦʪʨʫʜʥʠʢʝ; 
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- ʢʣʘʩʩ Position , ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʠ 

ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ ʩ ʢʦʥʢʨʝʪʥʦʡ ʜʦʣʞʥʦʩʪʴʶ. 

ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʥʘʰʝʤʫ ʧʨʠʤʝʨʫ, ʟʘʤʝʪʠʤ, ʯʪʦ ʜʠʘʛʨʘʤʤʘ ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..12 

ʩʝʤʘʥʪʠʯʝʩʢʠ ʥʝ ʧʦʣʥʘ: ʦʥʘ ʥʝ ʦʪʨʘʞʘʝʪ ʚʩʝ ʩʮʝʥʘʨʠʠ ʚʘʨʠʘʥʪʘ 

ʠʩʧʦʣʟɹʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..11. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʝʘʣʠʟʫʶʱʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʩʮʝʥʘʨʠʠ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..13 ʧʦʢʘʟʘʥ 

ʩʮʝʥʘʨʠʡ ʧʨʠʝʤʘ ʩʦʪʨʫʜʥʠʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ 

ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʝʪ ʚʘʢʘʥʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ. ʅʘ ʵʪʦʪ ʨʘʟ ʤʳ 

ʦʧʠʩʳʚʘʝʤ ʩʮʝʥʘʨʠʡ ʚ ʬʦʨʤʝ ʜʠʘʛʨʘʤʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

: Pe r s onne l

  Manager

f o r m:

Hi r e  For m

pos :

Pos i t i on

newPr s :

Per s on

: Ex c ep t i ons

Hand l e r

1 :  openHi r eFor m( )

2 :  f i l l Hi r eFor m( )

1 . 1 :  c r ea t e ( )

2 . 1 . 1 :  a l e r t ( )

2 . 1 :  oc c upy ( newPer s on)

c omm ʀʩʢʣʁ ʯʠʪʝʣɹ ʥʘ̫  ʩʠʪʫʘʮʠ̫  ʧʨʠ ʧʨʠʝʤʝ ʩʦʪʨʫʜʥʠʢʘ

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..13. ɼʠʘʛʨʘʤʤʘ ʢʦʦʧʝʨʘʮʠʠ ʜʣʷ ʠʩʢʣʶʯʠʪʝʣʥɹʦʡ ʩʠʪʫʘʮʠʠ 

ʀʟ ʤʘʪʝʨʠʘʣʘ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʤʳ ʜʝʣʘʝʤ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ: 

ʨʝʘʣʠʟʘʮʠʷ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ ʠ ʩʣʦʞʥʳʤ 

ʤʝʪʦʜʦʤ, ʥʦ ʵʪʦʪ ʤʝʪʦʜ ʣʫʯʰʝ ʚʩʝʛʦ ʩʦʛʣʘʩʦʚʘʥ ʩ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʦʤ ʠ ʚ ʥʘʠʙʦʣʴʰʝʡ ʤʝʨʝ ʧʨʠʙʣʠʞʘʝʪ 

ʥʘʩ ʢ ʢʦʥʝʯʥʦʡ ʮʝʣʠ. 
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ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 2 

1. ʉʦʩʪʘʚʣʝʥʠʝ ʜʠʘʛʨʘʤʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʵʪʦ ʧʝʨʚʳʡ ʰʘʛ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

2. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʠʘʛʨʘʤʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʧʦʢʘʟʘʪʴ, 

ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ ʚʦ ʚʥʝʰʥʝʤ ʤʠʨʝ. 

3. ɼʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʛʨʘʤʤʥʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʠ ʧʦʵʪʦʤʫ ʥʝ ʦʙʷʟʘʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʨʫʢʪʫʨʝ 

ʢʣʘʩʩʦʚ, ʤʦʜʫʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ. 

4. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ ʠ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ð ʢʣʶʯ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ.  

5. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʧʘʨʘʜʠʛʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ɻʃɸɺɸ 3. ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʊʈʋʂʊʋʈʓ 

3.1. ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆɽ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʊʈʋʂʊʋʈʓ 

ʄʦʜʝʣʠʨʫʷ ʩʪʨʫʢʪʫʨʫ, ʤʳ ʦʧʠʩʳʚʘʝʤ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʩʠʩʪʝʤʳ 

ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. UML ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʷʝʪʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʷʟʳʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʥʝ ʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʩʠʩʪʝʤʘ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ, ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʳ ʠ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ.  

3.1.1. ʅʘʟʥʘʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʩʪʨʫʢʪʫʨʳ ʥʫʞʥʦ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʟʘʯʝʤ. ʄʳ ʚʳʜʝʣʷʝʤ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ: 

- ʩʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ; 

- ʩʪʨʫʢʪʫʨʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ; 

- ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ; 

- ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʠʣʦʞʝʥʠʠ; 

- ʩʪʨʫʢʪʫʨʘ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʝʡ; 

- ʩʪʨʫʢʪʫʨʘ ʘʨʪʝʬʘʢʪʦʚ ʚ ʧʨʦʝʢʪʝ; 

- ʩʪʨʫʢʪʫʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʅʘʰʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʩʦʚʩʝʤ ʧʦʣʥʘ ʠ ʫʞ ʩʦʚʩʝʤ 

ʥʝ ʦʨʪʦʛʦʥʘʣʴʥʘ (ʫʧʦʤʷʥʫʪʳʝ ʩʪʨʫʢʪʫʨʳ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ, 

ʦʥʠ ʩʚʟ̫ʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ), ʥʦ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʦʞʠʚʰʝʡʩʷ 

ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ 

ʦʩʥʦʚʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʢʨʘʪʢʦ ʤʳ ʦʙʩʫʜʠʤ ʥʘʟʥʘʯʝʥʠʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʫʢʘʞʝʤ ʩʨʝʜʩʪʚʘ UML, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʜʣʷ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʉʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ. ɺ ʧʘʨʘʜʠʛʤʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʲʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʦʙʤʝʥʠʚʘʷʩʴ ʩʦʦʙʱʝʥʠʷʤʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʪʠʧʦʤ 

ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʟʦʚ ʤʝʪʦʜʘ ʦʙʝ̡ʢʪʘ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠʟ ʤʝʪʦʜʘ 

ʦʙʲʝʢʪʘ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʚʷʟʝʡ ʚ UML 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʥʦh ʝʥʠʷ ʘʩʩʦʮʠʘʮʠʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʇʨʦʛʨʘʤʤʳ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪʩʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ɺ ʧʘʨʘʜʠʛʤʝ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʘʪʨʠʙʫʪʳ ʢʣʘʩʩʦʚ. 

ʆʜʥʘʢʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʝʣʦʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʨʦʝʥʘ ʪʘʢ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʘʥʥʳʝ (ʥʝ ʚʩʝ) 

ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ 

ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ, ʥʦ ʧʦʩʪʦʷʥʥʦ, ʪ. ʝ. ʤʝʞʜʫ ʩʝʘʥʩʘʤʠ.  

ɺʦʧʨʦʩ ʩʪʨʫʢʪʫʨʳ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʩʪʝʧʝʥʥʳʤ 

ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ ʙʘʟ ʜʘʥʥʳʭ. ʂ ʩʯʘʩʪʴʶ, ʠʟʚʝʩʪʥʳ ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ 

ʨʝʰʝʥʠʷ ʵʪʦʛʦ ʚʦʧʨʦʩʘ, ʥʘʧʨʠʤʝʨ, ʜʠʘʛʨʘʤʤʳ "ʩʫʱʥʦʩʪʴïʩʚʷʟʴ". ʕʪʠ 

ʞʝ ʤʝʪʦʜʳ (ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʦʙʦʟʥʘʯʝʥʠʡ) ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʚ UML ʚ 

ʬʦʨʤʝ ʘʩʩʦʮʠʘʮʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʢʨʘʪʥʦʩʪʠ ʧʦʣʶʩʦʚ.  

ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʧʨʦʛʨʘʤʤʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ð ʙʳʚʘʶʪ ʧʨʦʛʨʘʤʤʳ ʙʦʣʴʰʠʝ 

ʠ ʤʘʣʝʥʴʢʠʝ. ʋʜʠʚʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʚʝʣʠʢʠ ʵʪʠ 

ʨʘʟʣʠʯʠʷ: ʦʪ ʩʦʪʝʥ ʩʪʨʦʢ ʢʦʜʘ (ʠ ʤʝʥʝʝ) ʜʦ ʩʦʪʝʥ ʤʠʣʣʠʦʥʦʚ ʩʪʨʦʢ (ʠ 

ʙʦʣʝʝ). ʉʪʦʣʴ ʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʥʝ ʤʦʛʫʪ ʥʝ 

ʧʨʦʷʚʣʷʪʴʩʷ ʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ 

ʤʘʣʝʥʴʢʠʭ ʧʨʦʛʨʘʤʤ ʩʪʨʫʢʪʫʨʘ ʢʦʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ, 

ʜʣʷ ʙʦʣʴʰʠʭ ð ʥʘʦʙʦʨʦʪ, ʠʤʝʝʪ ʝʜʚʘ ʣʠ ʥʝ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ. 

ʇʦʩʢʦʣʴʢʫ UML ʥʝ ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʦʜʝʣʴ ʥʝ 

ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʦʜʥʘʢʦ ʢʦʩʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʫʶ 

ʛʝʥʝʨʘʮʠʶ ʢʦʜʘ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ, ʯʘʱʝ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʢʣʘʩʩʳ ʤʦʜʝʣʠ ʪʨʘʥʩʣʠʨʫʶʪʩʷ ʚ ʢʣʘʩʩʳ (ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʠʤ 

ʢʦʥʩʪʨʫʢʮʠʠ) ʮʝʣʝʚʦʛʦ ʷʟʳʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʫʯʠʪʚrʘʶʪ ʩʪʨʫʢʪʫʨʫ ʧʘʢʝʪʦʚ ʚ ʤʦʜʝʣʠ ʠ ʪʨʘʥʩʣʠʨʫʶʪ ʝʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ "ʥʘʜʢʣʘʩʩʦʚʳʝ" ʩʪʨʫʢʪʫʨʳ ʮʝʣʝʚʦʡ ʩʠʩʪʝʤʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʩʨʝʜʩʪʚʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ, ʪʦ ʩʪʨʫʢʪʫʨʘ ʢʣʘʩʩʦʚ ʠ ʧʘʢʝʪʦʚ ʚ 

ʤʦʜʝʣʠ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʤʦʜʝʣʠʨʫʝʪ ʩʪʨʫʢʪʫʨʫ ʢʦʜʘ 

ʧʨʠʣʦʞʝʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʠʣʦʞʝʥʠʠ. ʇʨʠʣʦʞʝʥʠʝ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ʦʜʥʦʡ ʢʦʤʧʦʥʝʥʪʳ, ʠʤʝʝʪ ʪʨʠʚʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʤʦʜʝʣʠʨʦʚʘʪʴ ʢʦʪʦʨʫʶ ʥʝʪ ʥʫʞʜʳ. ʅʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʚʟʘʠʤʦʩʚʷʟʴ ʤʥʦʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʜʘʞʝ ʝʩʣʠ ʠ ʥʝ ʷʚʣʷʶʪʩʷ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ. ʂʦʤʧʦʥʝʥʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʠʩʘʥʠʝ 

ʜʚʫʭ ʘʩʧʝʢʪʦʚ: ʚʦ-ʧʝʨʚʳʭ, ʢʘʢ ʢʣʘʩʩʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ, 

ʚʦ-ʚʪʦʨʳʭ, ʢʘʢ (ʯʝʨʝʟ ʢʘʢʠʝ ʠʥʪʝʨʬʝʡʩʳ) ʢʦʤʧʦʥʝʥʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʆʙʘ ʵʪʠ ʘʩʧʝʢʪʘ ʤʦʜʝʣʠʨʫʶʪʩʷ 

ʜʠʘʛʨʘʤʤʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ UML. 

ʉʪʨʫʢʪʫʨʘ ʩʣʦʞʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʝʡ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʦʚʦʝ ʩʨʝʜʩʪʚʦ UML 2 ð ʜʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ 

ʩʪʨʫʢʪʫʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ɼʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʢʣʘʩʩʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʉʫʱʝʩʪʚʫʝʪ 

ʝʱʝ ʦʜʥʘ ʩʫʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʥʦʞʝʩʪʚʘ ʯʘʩʪʝʡ. ʕʪʦ ʩʫʱʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʢʦʦʧʝʨʘʮʠʝʡ ʠ ʩʣʫʞʠʪ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʥʝʢʦʪʦʨʦʤ ʢʦʥʪʝʢʩʪʝ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʢʦʦʧʝʨʘʮʠʠ ʦʪ ʢʣʘʩʩʘ ʠ 

ʢʦʤʧʦʥʝʥʪʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʦʦʧʝʨʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʚʣʘʜʝʣʴʮʝʤ 

ʩʚʦʠʭ ʯʘʩʪʝʡ, ʠ ʩʦʝʜʠʥʠʪʝʣʠ ʯʘʩʪʝʡ ʢʦʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʥʝ ʠʤʝʪʴ 
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ʷʚʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʚ ʚʠʜʝ ʘʩʩʦʮʠʘʮʠʠ. ʆʜʥʘʢʦ, ʢʘʢ ʫ ʢʣʘʩʩʦʚ ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʫ ʢʦʦʧʝʨʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʵʢʟʝʤʧʣʷʨʳ, ʢʦʪʦʨʳʝ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʘʨʪʝʬʘʢʪʦʚ ʚ ʧʨʦʝʢʪʝ. ʊʦʣʴʢʦ ʩʘʤʳʝ ʧʨʦʩʪʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʩʦʩʪʦʷʪ ʠʟ ʦʜʥʦʛʦ ʘʨʪʝʬʘʢʪʘ ð ʠʩʧʦʣʥʠʤʦʛʦ ʢʦʜʘ 

ʧʨʦʛʨʘʤʤʳ. ɹʦʣʴh ʠʥʩʪʚʦ ʨʝʘʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘʩʯʠʪʳʚʘʝʪ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

ʠʩʧʦʣʥʠʤʳʭ ʜʚʦʠʯʥʳʭ ʬʘʡʣʦʚ, ʬʘʡʣʦʚ ʨʝʩʫʨʩʦʚ, ʬʘʡʣʦʚ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ, ʨʘʟʣʠʯʥʳʭ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʧʨʘʚʦʯʥʳʭ ʬʘʡʣʦʚ, 

ʬʘʡʣʦʚ ʩ ʜʘʥʥʳʤʠ ʠ ʪ. ʜ. ɼʣʷ ʙʦʣʴʰʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ 

ʠʤʝʪʴ ʪʦʯʥʳʡ ʠ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʚʩʝʭ ʘʨʪʝʬʘʢʪʦʚ, ʥʦ ʠ ʫʢʘʟʘʪʴ, ʢʘʢʠʝ 

ʠʤʝʥʥʦ ʠʟ ʥʠʭ ʚʭʦʜʷʪ ʚ ʢʦʥʢʨʝʪʥʳʡ ʵʢʟʝʤʧʣʷʨ ʩʠʩʪʝʤʳ. ɼʝʣʦ ʚ ʪʦʤ, 

ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʧʨʦʝʢʪʝ ʩʦʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʚʝʨʩʠʠ 

ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʘʨʪʝʬʘʢʪʘ. ʕʪʦ ʠʩʯʝʨʧʳʚʘʶʱʠʤ ʦʙʨʘʟʦʤ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʘʟʤʝʱʝʥʠʷ UML, ʛʜʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʘʨʪʝʬʘʢʪʦʚ 

ʨʘʟʥʳʭ ʪʠʧʦʚ.  

ʉʪʨʫʢʪʫʨʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʨʠʣʦʞʝʥʠʝ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʤʥʦʛʠʭ ʘʨʪʝʬʘʢʪʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʳʚʘʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ, ʪ. ʝ. ʨʘʟʣʠʯʥʳʝ ʘʨʪʝʬʘʢʪʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ. ɼʠʘʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʚʢʣʶʯʠʪʴ ʚ ʤʦʜʝʣʴ 

ʦʧʠʩʘʥʠʝ ʠ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. 

3.1.2. ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ 

ɺʘʞʥʝʡʰʠʤ ʪʠʧʦʤ ʜʝʩʢʨʠʧʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ.  

ʂʣʘʩʩʠʬʠʢʘʪʦʨ (classifier)ð ʵʪʦ ʜʝʩʢʨʠʧʪʦʨ ʤʥʦʞʝʩʪʚʘ 

ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʝʪ ʦʩʥʦʚʥʦʝ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ: ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʧʨʷʤʦ 

ʠʣʠ ʢʦʩʚʝʥʥʦ) ʤʦʞʝʪ ʠʤʝʪʴ ʵʢʟʝʤʧʣʷʨʳ. 

ɺ UML ʦʧʨʝʜʝʣʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ʄʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʠʭ ʯʘʩʪʷʤʠ. ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʳ 

ʪʦʣʴʢʦ ʜʚʘ ʠʟ ʥʠʭ, ʘ ʠʤʝʥʥʦ: 
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- ʜʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ (actor); 

- ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (use case). 

ʂʣʘʩʩʠʬʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʵʪʦʡ ʛʣʘʚʝ, ʧʨʠʚʝʜʝʥʳ 

ʥʠʞʝ: 

- ʘʨʪʝʬʘʢʪ (artifact); 

- ʪʠʧ ʜʘʥʥʳʭ (data type); 

- ʘʩʩʦʮʠʘʮʠʷ (association); 

- ʢʣʘʩʩ ʘʩʩʦʮʠʘʮʠʠ (association class); 

- ʠʥʪʝʨʬʝʡʩ (interface); 

- ʢʣʘʩʩ (class); 

- ʢʦʦʧʝʨʘʮʠʷ (collaboration); 

- ʢʦʤʧʦʥʝʥʪ (component); 

- ʫʟʝʣ (node). 

ɺʩʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʟʣʦʞʝʥʠʠ. ɺ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ ʤʳ 

ʦʧʠʰʝʤ ʩʝʤʴ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʥʘʤ ʧʦʥʘʜʦʙʷʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ. 

ɺʦ-ʧʝʨʚʳʭ, ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ (ʢʘʢ ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ) 

ʠʤʝʶʪ ʠʤʝʥʘ. ʀʤʷ ʩʣʫʞʠʪ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʘ ʤʦʜʝʣʠ ʠ 

ʧʦʪʦʤʫ ʜʦʣʞʥʦ ʙʳʪʴ ʫʥʠʢʘʣʴʥʦ ʚ ʜʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤʝʥ.  

ɺʦ-ʚʪʦʨʳʭ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʤʦʞʝʪ ʠʤʝʪʴ 

ʵʢʟʝʤʧʣʷʨʳ. ʕʢʟʝʤʧʣʷʨʳ ʙʳʚʘʶʪ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ.  

ɽʩʣʠ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʨʦʞʜʝʥ ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ɸ, ʪʦ ʵʪʦʪ ʦʙʲʝʢʪ ʥʘʟʳʚʘʝʪʩʷ 

ʧʨʷʤʳʤ ʵʢʟʝʤʧʣʷʨʦʤ (direct instance) ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ɸ (1 ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..26).
8
  

ɽʩʣʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ɸ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ɺ 

ʠʣʠ, ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ ɺ ʚ̫ʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ɸ, ʪʦ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ɺ ʷʚʣʷʶʪʩʷ 

                                                           

8
 ʋʧʦʪʨʝʙʣʷʶʪ ʪʘʢʞʝ ʪʝʨʤʠʥ "ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʵʢʟʝʤʧʣʷʨ". 
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ʢʦʩʚʝʥʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ɸ (2 ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..26).  

ɼʘʥʥʦʝ ʩʚʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʪʨʘʥʟʠʪʠʚʥʳʤ: ʝʩʣʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ɸ 

ʷʚʣ̫ʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ɺ, ʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ɺ ʷʚʣʷʝʪʩʷ 

ʦʙʦʙɦ ʝʥʠʝʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʉ, ʪʦ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʉ 

ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʢʦʩʚʝʥʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ ɸ (3 ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..26).  

A

: A

çi ns t anc eOf è

B

: B

çi ns t anc eOf è

ʉ

: ʉ

çi ns t anc eOf è

1 2 3

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..26. ʇʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ A 

ɺ-ʪʨʝʪʴʠʭ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʪʨʘʢʪʥʳʤ ʠʣʠ 

ʢʦʥʢʨʝʪʥʳʤ. 

ɸʙʩʪʨʘʢʪʥʳʡ (abstract) ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ 

ʧʨʷʤʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʝʛʦ ʠʤʷ ʚʳʜʝʣʷʝʪʩʷ ʢʫʨʩʠʚʦʤ.
9
  

ʂʦʥʢʨʝʪʥʳʡ (concrete) ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʤʦʞʝʪ ʠʤʝʪʴ ʧʨʷʤʳʝ 

ʵʢʟʝʤʧʣʷʨʳ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʝʛʦ ʠʤʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʧʨʷʤʳʤ ʰʨʠʬʪʦʤ. 

ɸʙʩʪʨʘʢʪʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ð ʵʪʦ ʪʘʢʦʡ ʜʝʩʢʨʠʧʪʦʨ 

ʤʥʦʞʝʩʪʚʘ ʦʙʝ̡ʢʪʦʚ, ʚ ʢʦʪʦʨʦʤ ʥʝʪ ʧʨʷʤʦʛʦ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʞʝʩʪʚʘ, ʥʦ ʜʘʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʩʚʷʟʘʥ ʦʪʥʦʰʝʥʠʝʤ ʦʙʦʙʱʝʥʠʷ 

ʩ ʜʨʫʛʠʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʤʥʦʞʝʩʪʚ ʠʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʩʯʠʪʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʦʛʦ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʤʥʦʞʝʩʪʚʦ 

                                                           

9
 ʀʟ ʜʘʥʥʦʛʦ ʧʨʘʚʠʣʘ ʝʩʪʴ ʠʩʢʣʶʯʝʥʠʝ, ʘ ʠʤʝʥʥʦ, ʝʩʣʠ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʠʤʝʝʪ ʩʪʝʨʝʦʪʠʧ çinte r face è, ʪʦ ʝʛʦ ʠʤʷ ʥʝ ʥʫʞʥʦ 

ʚʳʜʝʣʷʪʴ ʢʫʨʩʠʚʦʤ. 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʧʨʷʤʦ, ʘ ʯʝʨʝʟ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʜʤʥʦʞʝʩʪʚ. 

ʅʘʧʨʠʤʝʨ, ʠʥʪʝʨʬʝʡʩ, ʙʫʜʫʯʠ ʘʙʩʪʨʘʢʪʥʳʤ ʢʣʘʩʩʦʤ, ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, ʥʦ ʨʝʘʣʠʟʫʶʱʠʡ ʝʛʦ ʢʣʘʩʩ ʤʦʞʝʪ, 

ʩʪʘʣʦ ʙʳʪʴ, ʠʥʪʝʨʬʝʡʩ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʢʘʢ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ) 

ʠʤʝʝʪ ʚʠʜʠʤʦʩʪʴ. 

ɺʠʜʠʤʦʩʪʴ (visibility) ʦʧʨʝʜʝʣʷʝʪ, ʤʦʞʝʪ ʣʠ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʦʜʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʤʷ) ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʨʫʛʦʤ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʥʝʯʪʦ 

ʜʦʩʪʫʧʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ-ʪʦ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʪʦ ʦʥʦ ʷʚʣʷʝʪʩʷ 

ʚʠʜʠʤʳʤ (ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ). ɽʩʣʠ ʞʝ ʦʥʦ ʥʝ ʚʠʜʠʤʦ, ʪʦ ʠ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ. ɺʠʜʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʤʦʜʝʣʠ (ʭʦʪʷ ʥʝ ʜʣʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʵʪʦ ʩʚʦʡʩʪʚʦ ʷʚʣʷʝʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʤ). ɺʠʜʠʤʦʩʪʴ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʯʝʪʳʨʝʭ 

ʟʥʘʯʝʥʠʡ: 

- ʦʪʢʨʳʪʳʡ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ + ʠʣʠ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ 

public ); 

- ʟʘʱʠʱʝʥʥʳʡ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ # ʠʣʠ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ 

pr otected ); 

- ʟʘʢʨʳʪʳʡ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ï ʠʣʠ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ 

pr i vate ). 

- ʧʘʢʝʪʥʳʡ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ ~ ʠʣʠ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ 

pac kage ). 

ʆʪʢʨʳʪʳʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʚʠʜʠʤʳʤ ʚʝʟʜʝ, ʛʜʝ 

ʷʚʣʷʝʪʩʷ ʚʠʜʠʤʳʤ ʩʦʜʝʨʞʘʱʠʡ ʝʛʦ ʵʣʝʤʝʥʪ.
10

 ʅʘʧʨʠʤʝʨ, ʦʪʢʨʳʪʳʡ 

ʘʪʨʠʙʫʪ ʢʣʘʩʩʘ ʚʠʜʝʥ ʚʝʟʜʝ, ʛʜʝ ʚʠʜʝʥ ʩʘʤ ʢʣʘʩʩ. 

ɿʘʱʠʱʝʥʥʳʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ ʚʠʜʝʥ ʢʘʢ ʚ ʵʣʝʤʝʥʪʝ ʝʛʦ 

ʩʦʜʝʨʞʘʱʝʤ (ʢʦʥʪʝʡʥʝʨʝ), ʪʘʢ ʠ ʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ, ʜʣʷ ʢʦʪʦʨʳʭ 

                                                           

10
 ʕʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ 

ʢʦʥʪʝʡʥʝʨʦʤ (container).  
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ʢʦʥʪʝʡʥʝʨ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʟʘʱʠʱʝʥʥʳʡ ʘʪʨʠʙʫʪ 

ʢʣʘʩʩʘ ʚʠʜʝʥ ʚ ʩʦʜʝʨʞʘʱʝʤ ʝʛʦ ʢʣʘʩʩʝ ʠ ʚʦ ʚʩʝʭ ʧʦʜʢʣʘʩʩʘʭ. 

ɿʘʢʨʳʪʳʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ ʚʠʜʝʥ ʪʦʣʴʢʦ ʚ ʵʣʝʤʝʥʪʝ, ʢʦʪʦʨʦʤʫ ʦʥ 

ʧʨʠʥʘʜʣʝʞʠʪ. ʅʘʧʨʠʤʝʨ, ʟʘʢʨʳʪʳʡ ʘʪʨʠʙʫʪ ʢʣʘʩʩʘ ʚʠʜʝʥ ʪʦʣʴʢʦ ʚ 

ʪɻʦʤ ʢʣʘʩʩʝ. 

ʕʣʝʤʝʥʪ ʤʦʜʝʣʠ ʩʦ ʟʥʘʯʝʥʠʝʤ ʚʠʜʠʤʦʩʪʠ ʧʘʢʝʪʥʳʡ, ʚʠʜʝʥ 

ʵʣʝʤʝʥʪʘʤ ʪʦʣʴʢʦ ʪʦʛʦ ʧʘʢʝʪʘ, ʚ ʢʦʪʦʨʦʤ ʦʥ ʩʘʤ ʦʧʨʝʜʝʣʝʥ.  

ɺ-ʧʷʪʳʭ, ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʤʝʶʪ ʦʙʣʘʩʪʴ 

ʜʝʡʩʪʚʠʷ.  

ʆʙʣʘʩʪʴ ʜʝʡʩʪʚʠ ̫ (scope) ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚ ʵʢʟʝʤʧʣʷʨʘʭ, ʪ. ʝ. ʠʤʝʶʪ 

ʵʢʟʝʤʧʣʷʨʳ ʩʚʦʠ ʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʣʠ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ 

ʦʜʥʦ ʟʥʘʯʝʥʠʝ.  

ʆʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʠʤʝʝʪ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʷ: 

- ʵʢʟʝʤʧʣʷʨ (instance) ð ʥʠʢʘʢ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʦʙʦʟʥʘʯʘʝʪʩʷ, 

ʧʦʩʢʦʣʢɹʫ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ;  

- ʢʣʘʩʩʠʬʠʢʘʪʦʨ (classifier) ð ʦʧʠʩʘʥʠʝ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ. 

ɽʩʣʠ ʦʙʣʘʩʪʴʶ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨ, ʪʦ 

ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʤʝʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ʅʘʧʨʠʤʝʨ, ʦʙʣʘʩʪʴʶ ʜʝʡʩʪʚʠʷ ʘʪʨʠʙʫʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ð ʵʢʟʝʤʧʣʷʨ 

ʢʣʘʩʩʘ ð ʠʤʝʝʪ ʩʚʦʝ ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʥʘʯʝʥʠʡ ʜʘʥʥʦʛʦ ʘʪʨʠʙʫʪʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ, 

ʵʢʟʝʤʧʣʷʨʦʚ ʵʪʦʛʦ ʞʝ ʢʣʘʩʩʘ. ɽʩʣʠ ʦʙʣʘʩʪʴʶ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʪʦ ʚʩʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 

ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʅʘʧʨʠʤʝʨ, 

ʢʦʥʩʪʨʫʢʪʦʨ ʦʙʳʯʥʦ ʠʤʝʝʪ ʦʙʣʘʩʪʴʶ ʜʝʡʩʪʚʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʢʣʘʩʩ), 

ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʦʡ, ʦʙʱʝʡ ʜʣʷ ʚʩʝʭ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʦʛʦ 

ʢʣʘʩʩʘ. 
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ɺ-ʰʝʩʪʳʭ, ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʠʤʝʝʪ ʢʨʘʪʥʦʩʪʴ, ʪ. ʝ. ʦʛʨʘʥʠʯʝʥʠʝ 

ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʢʘʢ ʤʥʦʞʝʩʪʚʘ.
11

 ʅʝ 

ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʢʨʘʪʥʦʩʪʴ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ (ʵʢʟʝʤʧʣʷʨʦʚ). 

ʄʥʦʞʝʩʪʚʦ, ʫʢʘʟʘʥʥʦʝ ʚ ʤʦʜʝʣʠ, ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʞʝʪ ʠʤʝʪʴ 

ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʠ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ 

ʜʠʥʘʤʠʯʝʩʢʠ ʤʝʥʷʪʴʩʷ. ʂʨʘʪʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʝʣʳ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ. 

ʂʨʘʪʥʦʩʪʴ (multiplicity) ʤʥʦʞʝʩʪʚʘ ð ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʯʠʩʝʣ, 

ʢʦʪʦʨʳʝ ʟʘʜʘʶʪ ʚʩʝ ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʠ ʜʣʷ ʜʘʥʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ.  

ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʢʨʘʪʥʦʩʪʴ ʟʘʜʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʥʝʧʫʩʪʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ (ʨʘʟʜʝʣʝʥʥʳʭ 

ʟʘʧʷʪʳʤʠ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʬʦʨʤʘʪ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ .. ɺɽʈʍʅʗʗ ɻʈɸʅʀʎɸ 

ɺ ʢʘʯʝʩʪʚʝ ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʘʪʫʨʘʣʴʥʳʝ ʯʠʩʣʘ ʠʣʠ ʥʦʣʴ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʢʘʯʝʩʪʚʝ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʤʚʦʣ *. ɽʩʣʠ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʥʝ ʟʘʜʘʥʘ, ʪʦ 

ʦʥʘ ʦʧʫʩʢʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʩʠʤʚʦʣʦʤ ..  (ʜʚʝ ʪʦʯʢʠ). ɺ ʪʘʙʣʠʮʝ 3.1 

ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʚʳʨʘʞʝʥʠʡ ʢʨʘʪʥʦʩʪʠ.  

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..4. ɺʳʨʘʞʝʥʠʷ ʢʨʘʪʥʦʩʪʠ 

ɺʳʨʘʞʝʥʠʝ 
ʢʨʘʪʥʦʩʪʠ 

ʄʥʦʞʝʩʪʚʦ ʤʦʞʝʪ ʠʤʝʪʴ 

0..*  ʇʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ 

*  ʇʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ (ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʨʝʜʳʜʫɦ ʝʤʫ) 

1..*  ʆʜʠʥ ʠʣʠ ʙʦʣʝʝ ʵʣʝʤʝʥʪʦʚ 

0..1  ʅʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ 

1..10  ʆʪ ʦʜʥʦʛʦ ʜʦ ʜʝʩʷʪʠ ʵʣʝʤʝʥʪʦʚ 

                                                           

11
 ʂʨʘʪʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʥʦ ʪʘʢʞʝ ʫ 

ʘʪʨʠʙʫʪʦʚ ʠ ʧʦʣʶʩʦʚ ʘʩʩʦʮʠʘʮʠʡ (ʩʤ. ʧʘʨʘʛʨʘʬ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ 

ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.). 
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1..3, 5, 

7..10  

ʆʜʠʥ, ʜʚʘ, ʪʨʠ, ʧʷʪʴ, ʩʝʤʴ, ʚʦʩʝʤʴ, ʜʝʚʷʪʴ ʠʣʠ ʜʝʩʷʪʴ 

ʵʣʝʤʝʥʪʦʚ 

5..3  ʅʝʢʦʨʨʝʢʪʥʘʷ ʢʨʘʪʥʦʩʪʴ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʙʦʣʴʰʝ ʚʝʨʭʥʝʡ 

- 1..3  ʅʝʢʦʨʨʝʢʪʥʘʷ ʢʨʘʪʥʦʩʪʴ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ 

ʥʝʜʦʧʫʩʪʠʤʳ 

ʆʙʳʯʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ 

ʢʨʘʪʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. 

ʀ, ʥʘʢʦʥʝʮ, ʚ-ʩʝʜʴʤʳʭ, ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ (ʠ ʪʦʣʴʢʦ ʦʥʠ!) ʤʦʛʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʦʙʱʝʥʠʷ.  

3.2. ʉʋʑʅʆʉʊʀ ʅɸ ɼʀɸɻʈɸʄʄɽ ʂʃɸʉʉʆɺ 

ʅʘ ʜʠʘʛʨʘʤʤʘʭ ʢʣʘʩʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʫʱʥʦʩʪʝʡ ʧʨʠʤʝʥʷʶʪʩʷ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢʣʘʩʩʳ, ʢʘʢ ʚ ʩʚʦʝʡ ʥʘʠʙʦʣʝʝ ʦʙʱʝʡ ʬʦʨʤʝ, ʪʘʢ ʠ ʚ 

ʬʦʨʤʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʠ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ: ʠʥʪʝʨʬʝʡʩʳ, 

ʪʠʧʳ ʜʘʥʥʳʭ, ʘʢʪʠʚʥʳʝ ʢʣʘʩʩʳ ʠ ʜʨ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʣʘʩʩʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ (ʢʘʢ ʠ ʚʝʟʜʝ) ʧʘʢʝʪʳ ʠ ʧʨʠʤʝʯʘʥʠʷ. 

3.2.1. ʂʣʘʩʩʳ 

ʂʣʘʩʩ ð ʦʜʠʥ ʠʟ ʩʘʤʳʭ "ʙʦʛʘʪʳʭ" ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

UML. ʆʧʠʩʘʥʠʝ ʢʣʘʩʩʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʠ ʯʪʦʙʳ ʦʥʠ ʥʝ ʧʫʪʘʣʠʩʴ, ʚ ʷʟʳʢʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʦʧʠʩʘʥʠʷ ʢʣʘʩʩʘ ʧʦ ʩʝʢʮʠʷʤ (compartment). 

ʉʪʘʥʜʘʨʪʥʳʭ ʩʝʢʮʠʡ ʪʨʠ: 

- ʩʝʢʮʠʷ ʠʤʝʥʠ ð ʥʘʨʷʜʫ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʠʤʝʥʝʤ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʪʘʢʞʝ ʩʪʝʨʝʦʪʠʧ, ʢʨʘʪʥʦʩʪʴ ʠ ʩʧʠʩʦʢ ʠʤʝʥʦʚʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ; 

- ʩʝʢʮʠʷ ʘʪʨʠʙʫʪʦʚ ð ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʦʧʠʩʘʥʠʡ ʘʪʨʠʙʫʪʦʚ 

ʢʣʘʩʩʘ; 

- ʩʝʢʮʠʷ ʦʧʝʨʘʮʠʡ ð ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʦʧʠʩʘʥʠʡ ʦʧʝʨʘʮʠʡ 

ʢʣʘʩʩʘ. 

ʂʘʢ ʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ UML, ʢʣʘʩʩ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʝʪ 

ʠʤʷ, ʘ ʩʪʘʣʦ ʙʳʪʴ, ʩʝʢʮʠʷ ʠʤʝʥʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʫʱʝʥʘ. ʇʨʦʯʠʝ 

ʩʝʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʫʩʪʳʤʠ ʠʣʠ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚʦʚʩʝ. ʅʘʨʷʜʫ ʩʦ 
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ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʝʢʮʠʷʤʠ, ʦʧʠʩʘʥʠʝ ʢʣʘʩʩʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʠ 

ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʝʢʮʠʡ. ʉʝʤʘʥʪʠʯʝʩʢʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʝʢʮʠʠ ʵʢʚʠʚʘʣʝʥʪʳ ʧʨʠʤʝʯʘʥʠʷʤ.  

ʅʦʪʘʮʠʷ ʢʣʘʩʩʦʚ ʦʯʝʥʴ ʧʨʦʩʪʘ ð ʵʪʦ ʚʩʝʛʜʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢ. 

ɽʩʣʠ ʩʝʢʮʠʡ ʙʦʣʝʝ ʦʜʥʦʡ, ʪʦ ʚʥʫʪʨʝʥʥʦʩʪʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʜʝʣʠʪʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʥʘ ʯʘʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʢʮʠʷʤ (ʨʠʩ. 

3.5).  

+oper a t i onName( )

- s t a t i c Oper a t i on ( )

+f unc t i on ( ) : i n t

+a t t r i bu t e

- p r i v a t eAt t r

- f i o : St r i ng=òNovikovò

- ar r ay : c har [ 10 ]

Cl as s Name

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..27. ʊʠʧʠʯʥʘʷ ʥʦʪʘʮʠʷ ʢʣʘʩʩʘ 

ʉʦʜʝʨʞʠʤʳʤ ʩʝʢʮʠʠ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʪʝʢʩʪ. ʊʝʢʩʪ 

ʚʥʫʪʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʩʝʢʮʠʡ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʠʥʪʘʢʩʠʩ. 

ʉʝʢʮʠʷ ʠʤʝʥʠ ʢʣʘʩʩʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʩʠʥʪʘʢʩʠʩ. 

çʩʪʝʨʝʦʪʠʧè ʀʄʗ {ʩʚʦʡʩʪʚʘ} ʢʨʘʪʥʦʩʪʴ 

ʀʤʝʥʠ ʢʣʘʩʩʘ ʤʦʞʝʪ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʩʪʝʨʝʦʪʠʧ. ɺ ʪʘʙʣʠʮʝ 3.2 

ʧʝʨʝʯʠʩʣʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʢʣʘʩʩʦʚ.  

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..5. ʉʪʘʥʜʘʨʪʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʢʣʘʩʩʦʚ 

ʉʪʝʨʝʦʪʠʧ ʆʧʠʩʘʥʠʝ 
çactorè ɼʝʡʩʪʚʫʶʱʝʝ ʣʠʮʦ 

çenumerationè ʇʝʨʝʯʠʩʣʠʤʳʡ ʪʠʧ ʜʘʥʥʳʭ 

çexceptionè ʀʩʢʣʶʯʝʥʠʝ (ʪʦʣʴʢʦ ʚ UML 1) 

çinterfaceè ɺʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʙʩʪʨʘʢʪʥʳʝ 

çmetaclassè ʕʢʟʝʤʧʣʷʨʳ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʘʤʠ  



92 
 

çsignalè ʂʣʘʩʩ, ʵʢʟʝʤʧʣʷʨʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʳ 

çstereotypeè ʅʦʚʳʡ ʵʣʝʤʝʥʪ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶɦ ʝʛʦ  

çdataTypeè ʊʠʧ ʜʘʥʥʳʭ 

çutilityè ʅʝʪ ʵʢʟʝʤʧʣʷʨʦʚ, ʩʣʫʞʙʘ  

ʆʙʷʟʘʪʝʣʴʥʦʝ ʠʤʷ ʢʣʘʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥʦ ʢʫʨʩʠʚʦʤ ʠ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʡ ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤ, ʪ. ʝ. ʥʝ ʠʤʝʶʱʠʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ.  

ʂʣʘʩʩ, ʘ ʪʘʢʞʝ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʝʛʦ ʦʧʠʩʘʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ 

ʧʨʦʠʟʚʦʣʴʥʳʝ ʟʘʜʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʠʤʝʥʦʚʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ. ʂʨʘʪʥʦʩʪʴ ʢʣʘʩʩʘ ʟʘʜʘʝʪʩʷ ʧʦ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ.  

3.2.2. ɸʪʨʠʙʫʪ  r

ɸʪʨʠʙʫʪ ð ʵʪʦ ʠʤʝʥʦʚʘʥʥʦʝ ʤʝʩʪʦ (ʠʣʠ, ʢʘʢ ʛʦʚʦʨʷʪ, ʩʣʦʪ), ʚ 

ʢʦʪʦʨʦʤ ʤʦʞʝʪ ʭʨʘʥʠʪʴʩʷ ʟʥʘʯʝʥʠʝ. 

ɸʪʨʠʙʫʪʳ ʢʣʘʩʩʘ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ ʩʝʢʮʠʠ ʘʪʨʠʙʫʪʦʚ. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʦʧʠʩʘʥʠʝ ʘʪʨʠʙʫʪʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ. 

ʚʠʜʠʤʦʩʪʴ ʀʄʗ ʢʨʘʪʥʦʩʪʴ : ʪʠʧ = ʥʘʯʘʣʴʥʦʝ_ʟʥʘʯʝʥʠʝ 

{ʩʚʦʡʩʪʚʘ} 

ɺʠʜʠʤʦʩʪʴ, ʢʘʢ ʦʙʳʯʥʦ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʘʤʠ +, ï, #, ~. ɽʱʝ ʨʘʟ 

ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʝʩʣʠ ʚʠʜʠʤʦʩʪʴ ʥʝ ʫʢʘʟʘʥʘ, ʪʦ ʥʠʢʘʢʦʛʦ ʟʥʘʯʝʥʠʷ 

ʚʠʜʠʤʦʩʪʠ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ.  

ɽʩʣʠ ʠʤʷ ʘʪʨʠʙʫʪʘ ʧʦʜʯʝʨʢʥʫʪʦ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʦʙʣʘʩʪʴʶ ʜʝʡʩʪʚʠʷ ʜʘʥʥʦʛʦ ʘʪʨʠʙʫʪʘ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ, ʘ ʥʝ 

ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ, ʢʘʢ ʦʙʳʯʥʦ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʩʝ ʦʙʲʝʢʪʳ ð 

ʵʢʟʝʤʧʣʷʨʳ ʵʪʦʛʦ ʢʣʘʩʩʘ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʜʥʦ ʠ ʪʦʞʝ ʟʥʘʯʝʥʠʝ 

ʜʘʥʥʦʛʦ ʘʪʨʠʙʫʪʘ, ʦʙɦ ʝʝ ʜʣʷ ʚʩʝʭ ʵʢʟʝʤʧʣʷʨʦʚ. ɺ ʦʙʳʯʥʦʡ ʩʠʪʫʘʮʠʠ 

(ʥʝʪ ʧʦʜʯʝʨʢʠʚʘʥʠʷ) ʢʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ ʭʨʘʥʠʪ ʩʚʦʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʘʪʨʠʙʫʪʘ. 

ʂʨʘʪʥʦʩʪʴ, ʝʩʣʠ ʦʥʘ ʧʨʠʩʫʪʩʪʚʫʝʪ, ʦʧʨʝʜʝʣʷʝʪ ʜʘʥʥʳʡ ʘʪʨʠʙʫʪ 

ʢʘʢ ʤʘʩʩʠʚ (ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ). 

ʊʠʧ ʘʪʨʠʙʫʪʘ ð ʵʪʦ ʣʠʙʦ ʧʨʠʤʠʪʠʚʥʳʡ (ʚʩʪʨʦʝʥʥʳʡ) ʪʠʧ, ʣʠʙʦ 

ʪʠʧ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ.  
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ʅʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʦʯʝʚʠʜʥʳʡ ʩʤʳʩʣ: ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʵʢʟʝʤʧʣʷʨʘ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʘʪʨʠʙʫʪ ʧʦʣʫʯʘʝʪ ʫʢʘʟʘʥʥʦʝ ʟʥʘʯʝʥʠʝ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʫʢʘʟʘʥʦ, ʪʦ ʥʠʢʘʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ. ɽʩʣʠ ʥʫʞʥʦ, ʯʪʦʙʳ 

ʘʪʨʠʙʫʪ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʣ ʟʥʘʯʝʥʠʝ, ʪʦ ʦʙ ʵʪʦʤ ʜʦʣʞʝʥ ʧʦʟʘʙʦʪʠʪʴʩʷ 

ʢʦʥʩʪʨʫʢʪʦʨ ʢʣʘʩʩʘ. 

ʂʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ, ʘʪʨʠʙʫʪ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʜʝʣʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʬʦʨʤʝ ʦʛʨʘʥʠʯʝʥʠʡ ʠ 

ʠʤʝʥʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʅʘʧʨʠʤʝʨ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʢʣʘʩʩ 

Person , ʩʢʦʨʝʝ ʚʩʝʛʦ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʘʪʨʠʙʫʪ, ʭʨʘʥʷʱʠʡ ʠʤʷ 

ʩʦʪʨʫʜʥʠʢʘ. ɺ ʪʘʙʣ. 3.3 ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʧʨʠʤʝʨʦʚ ʦʧʠʩʘʥʠʡ ʪʘʢʦʛʦ 

ʘʪʨʠʙʫʪʘ. ɺʩʝ ʦʧʠʩʘʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ 

ʤʦʜʝʣʠ.  

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..6. ʇʨʠʤʝʨʳ ʦʧʠʩʘʥʠʡ ʘʪʨʠʙʫʪʦʚ 

ʇʨʠʤʝʨ ʇʦʷʩʥʝʥʠʝ 
name ʄʠʥʠʤʘʣʴʥʦʝ ʚʦʟʤʦʞʥʦʝ ʦʧʠʩʘʥʠʝ ð ʫʢʘʟʘʥʦ 

ʪʦʣʴʢʦ ʠʤʷ ʘʪʨʠʙʫʪʘ 

+name ʋʢʘʟʘʥʳ ʠʤʷ ʠ ʦʪʢʨʳʪʘʷ ʚʠʜʠʤʦʩʪʴ ð 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʠʤʝʥʝʤ 

ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  

- name : String  ʋʢʘʟʘʥʳ ʠʤʷ, ʪʠʧ ʠ ʟʘʢʨʳʪʘʷ ʚʠʜʠʤʦʩʪʴ ð 

ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʠʤʝʥʝʤ ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʦʧʝʨʘʮʠʡ 

- name[1..3] : 

String  

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʫʢʘʟʘʥʘ 

ʢʨʘʪʥʦʩʪʴ (ʜʣʷ ʭʨʘʥʝʥʠʷ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ; 

ʬʘʤʠʣʠʠ, ʠʤʝʥʠ ʠ ʦʪʯʝʩʪʚʘ) 

- name : 

String="Novikov"  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʢʘʟʘʥʦ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

+name : 

String{readOnly}  

ɸʪʨʠʙʫʪ ʦʙʲʷʚʣʝʥ ʥʝ ʤʝʥʷʶʱʠʤ ʩʚʦʝʛʦ 

ʟʥʘʯʝʥʠʷ ʧʦʩʣʝ ʥʘʯʘʣʴʥʦʛʦ ʧʨʠʩʚʘʠʚʘʥʠʷ ʠ 

ʦʪʢʨʪrʳʤ 
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3.2.3. ʆʧʝʨʘʮʠʠ ʠ ʤʝʪʦʜʳ 

ʆʧʝʨʘʮʠʷ ð ʵʪʦ ʩʧʝʮʠʬʠʢʘʮʠʷ ʜʝʡʩʪʚʠʷ ʩ ʦʙʲʝʢʪʦʤ: 

ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʝʛʦ ʘʪʨʠʙʫʪʦʚ, ʚʳʯʠʩʣʝʥʠʝ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʦʙʲʝʢʪʝ ʠ ʪ. ʜ. 

ʆʙʲʷʚʣʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʦʧʝʨʘʮʠʠ ʚ ʢʣʘʩʩʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʥʘʣʠʯʠʝ ʤʝʪʦʜʘ ʚ ʵʪʦʤ ʞʝ ʢʣʘʩʩʝ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ, 

ʢʦʛʜʘ ʦʧʝʨʘʮʠʷ ʦʙʲʷʚʣʝʥʘ ʘʙʩʪʨʘʢʪʥʦʡ ʠ ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʧʦʜʢʣʘʩʩʘʭ. 

ʄʝʪʦʜ ð ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʦʧʝʨʘʮʠʠ, ʪ.ʝ. ʚʳʧʦʣʥʷʝʤʳʡ 

ʘʣʛʦʨʠʪʤ. 

ɺʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʦʧʝʨʘʮʠʝʡ, ʠʥʠʮʠʠʨʫʝʪʩʷ 

ʚʳʟʦʚʦʤ ʤʝʪʦʜʘ. 

ʇʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʘ ʤʦʛʫʪ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʳʪʴ ʚʳʟʚʘʥʳ ʤʝʪʦʜʳ 

ʵʪʦʛʦ ʞʝ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʢʣʘʩʩʦʚ. 

ʆʧʠʩʘʥʠʷ ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʘ ʧʝʨʝʯʠʩʣʷʶʪʩʷ ʚ ʩʝʢʮʠʠ ʦʧʝʨʘʮʠʡ ʠ 

ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ.  

ʚʠʜʠʤʦʩʪʴ ʀʄʗ (ʧʘʨʘʤʝʪʨʳ) : ʪʠʧ { ʩʚʦʡʩʪʚʘ}  

ɿʜʝʩʴ ʩʣʦʚʦ ʧʘʨʘʤʝʪʨʳ ʦʙʦʟʥʘʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʦʧʠʩʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʧʝʨʘʮʠʠ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʬʦʨʤʘʪ. 

ʥʘʧʨʘʚʣʝʥʠʝ ʇɸʈɸʄɽʊʈ : ʪʠʧ = ʟʥʘʯʝʥʠʝ 

ʅʘʯʥʝʤ ʧʦ ʧʦʨʷʜʢʫ. ɺʠʜʠʤʦʩʪʴ, ʢʘʢ ʦʙʳʯʥʦ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʟʥʘʢʦʚ +, ï, #, ~ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʝʚʳʭ ʩʣʦʚ private , 

public , protected , package . ʇʦʜʯʝʨʢʠʚʘʥʠʝ ʠʤʝʥʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʦʧʝʨʘʮʠʠ ð ʢʣʘʩʩ, ʘ ʥʝ ʦʙʲʝʢʪ. ʅʘʧʨʠʤʝʨ, 

ʢʦʥʩʪʨʫʢʪʦʨʳ ʠʤʝʶʪ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʢʣʘʩʩ. ʂʫʨʩʠʚʥʦʝ ʥʘʧʠʩʘʥʠʝ 

ʠʤʝʥʠ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʧʝʨʘʮʠʷ ʘʙʩʪʨʘʢʪʥʘʷ, ʪ. ʝ. ʚ ʜʘʥʥʦʤ ʢʣʘʩʩʝ ʝʝ 

ʨʝʘʣʠʟʘʮʠʷ ʥʝ ʟʘʜʘʥʘ ʠ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʜʘʥʘ ʚ ʧʦʜʢʣʘʩʩʘʭ ʜʘʥʥʦʛʦ 

ʢʣʘʩʩʘ. ʇʦʩʣʝ ʠʤʝʥʠ ʚ ʩʢʦʙʢʘʭ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥ ʩʧʠʩʦʢ ʦʧʠʩʘʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ. ʆʧʠʩʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʧʠʩʢʝ ʨʘʟʜʝʣʷʶʪʩʷ ʟʘʧʷʪʦʡ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʠʤʷ, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 
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ʫʢʘʟʘʥʳ ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʧʘʨʘʤʝʪʨʘ, ʝʛʦ ʪʠʧ ʠ ʟʥʘʯʝʥʠʝ 

ʘʨʛʫʤʝʥʪʘ ʧʦ ʫʤʦʣʯʘʥʠʶ.  

ʅʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʯʠ ʧʘʨʘʤʝʪʨʘ ʚ UML ʦʧʠʩʳʚʘʝʪ 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ, ʥʝ ʢʦʥʢʨʝʪʠʟʠʨʫʷ ʢʦʥʢʨʝʪʥʳʡ 

ʤʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ. ʂʘʢ ʠʤʝʥʥʦ ʩʣʝʜʫʝʪ ʪʨʘʢʪʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʚ 

ʤʦʜʝʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʧʘʨʘʤʝʪʨʦʚ, ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʝʨʝʜʘʯʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3.4. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..7. ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ 

ʧʘʨʘʤʝʪʨʦʚ 

ʂʣʶʯʝʚʦʝ 
ʩʣʦʚʦ 

ʅʘʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

in  ɺʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ ð ʘʨʛʫʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ ʟʥʘʯʝʥʠʝʤ, 

ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʧʝʨʘʮʠʠ, ʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ 

out  ɺʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ ð ʘʨʛʫʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʭʨʘʥʠʣʠɦ ʝʤ, ʚ ʢʦʪʦʨʦʝ ʦʧʝʨʘʮʠʷ ʧʦʤʝʱʘʝʪ ʟʥʘʯʝʥʠʝ 

inout  ɺʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʧʘʨʘʤʝʪʨ ð ʘʨʛʫʤʝʥʪ ʜʦʣʞʝʥ ʙʳʪʴ 

ʭʨʘʥʠʣʠʱʝʤ, ʩʦʜʝʨʞʘʱʠʤ ʟʥʘʯʝʥʠʝ. ʆʧʝʨʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ 

ʧʝʨʝʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʠ ʧʦʤʝʱʘʝʪ ʚ ʭʨʘʥʠʣʠʱʝ 

ʨʝʟʫʣʴʪʘʪ 

return  ɿʥʘʯʝʥʠʝ, ʚʦʟʚʨʘʱʘʝʤʦʝ ʦʧʝʨʘʮʠʝʡ. ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʣʷ 

ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 

ʊʠʧʦʤ ʧʘʨʘʤʝʪʨʘ ʦʧʝʨʘʮʠʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʪʠʧ ʚʦʟʚʨʘʱʘʝʤʦʛʦ 

ʦʧʝʨʘʮʠʝʡ ʟʥʘʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʚʩʪʨʦʝʥʥʳʡ ʪʠʧ ʠʣʠ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʤʦʜʝʣʠ ʢʣʘʩʩ, ʠʥʪʝʨʬʝʡʩ ʠʣʠ ʪʠʧ ʜʘʥʥʳʭ.  

ɺʩʝ ʚʤʝʩʪʝ (ʠʤʷ ʦʧʝʨʘʮʠʠ, ʧʘʨʘʤʝʪʨʳ ʠ ʪʠʧ ʨʝʟʫʣʴʪʘʪʘ) 

ʦʙʳʯʥʦ ʥʘʟʚrʘʶʪ ʩʠʛʥʘʪʫʨʦʡ (signature) ʦʧʝʨʘʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨʳ ʦʧʠʩʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʧʝʨʘʮʠʡ ʢʣʘʩʩʘ 

Person  ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʚ ʪʘʙʣʠʮʝ 3.5.  

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..8. ʇʨʠʤʝʨʳ ʦʧʠʩʘʥʠʷ ʦʧʝʨʘʮʠʡ 

ʇʨʠʤʝʨ ʇʦʷʩʥʝʥʠʝ 

move ʄʠʥʠʤʘʣʴʥʦʝ ʚʦʟʤʦʞʥʦʝ ʦʧʠʩʘʥʠʝ ð 
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ʫʢʘʟʘʥʦ ʪʦʣʴʢʦ ʠʤʷ ʦʧʝʨʘʮʠʠ 

+move(in from, in to)  ʋʢʘʟʘʥʳ ʚʠʜʠʤʦʩʪʴ ʦʧʝʨʘʮʠʠ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʠ ʠʤʝʥʘ ʧʘʨʘʤʝʪʨʦʚ 

+move(in  from:Department,  

   in  to:Department)  

ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʠʛʥʘʪʫʨʳ: 

ʫʢʘʟʘʥʳ ʚʠʜʠʤʦʩʪʴ ʦʧʝʨʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʠʷ 

ʧʝʨʝʜʘʯʠ, ʠʤʝʥʘ ʠ ʪʠʧʳ ʧʘʨʘʤʝʪʨʦʚ 

+getName():String{isQuery}  ʌʫʥʢʮʠʷ, ʚʦʟʚʨʘʱʘʶʱʘʷ ʟʥʘʯʝʥʠʝ 

ʘʪʨʠʙʫʪʘ ʠ ʥʝ ʠʤʝʶʱʘʷ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʘʙʩʪʨʘʢʪʥʦ, ʪ.ʝ. ʥʝ 

ʠʤʝʪʴ ʨʝʘʣʠʟʫʶʱʝʛʦ ʤʝʪʦʜʘ ʠ ʢʦʥʢʨʝʪʥʦʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥ, ʚ UML ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʦʪʜʝʣʴʥʘʷ ʥʦʪʘʮʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʘʤʦʛʦ ʤʝʪʦʜʘ. ʂʘʢ ʠ ʚʦ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʷʭ, ʥʝ 

ʥʘʰʝʜʰʠʭ ʦʪʨʘʞʝʥʠʝ ʚ ʥʦʪʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʤʝʯʘʥʠʷ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʜʦʧʫʩʪʠʤʦʡ ʟʘʤʝʥʦʡ. 

3.2.4. ʀʥʪʝʨʬʝʡʩʳ ʠ ʪʠʧʳ ʜʘʥʥʳʭ 

ɺ UML ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ, ʧʦʜʦʙʥʦ ʢʣʘʩʩʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ, ʥʦ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʠʥʪʝʨʬʝʡʩʳ ʠ ʪʠʧʳ ʜʘʥʥʳʭ. 

ʀʥʪʝʨʬʝʡʩ ð ʵʪʦ ʠʤʝʥʦʚʘʥʥʳʡ ʥʘʙʦʨ ʩʦʩʪʘʚʣʷʶɦ ʠʭ, 

ʦʧʠʩʳʚʘʶʱʠʡ ʢʦʥʪʨʘʢʪ ʤʝʞʜʫ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

ʫʩʣʫʛ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠʥʪʝʨʬʝʡʩ ð ʵʪʦ ʘʙʩʪʨʘʢʪʥʳʡ ʢʣʘʩʩ, ʚ 

ʢʦʪʦʨʦʤ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ð ʘʪʨʠʙʫʪʳ ʠ ʦʧʝʨʘʮʠʠ ð ʘʙʩʪʨʘʢʪʥʳ.  

ʇʦʩʢʦʣʴʢʫ ʠʥʪʝʨʬʝʡʩ ð ʵʪʦ ʘʙʩʪʨʘʢʪʥʳʡ ʢʣʘʩʩ, ʦʥ ʥʝ ʤʦʞʝʪ 

ʠʤʝʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ. 

ʉʣʝʜʫʶʱʘʷ ʪʝʤʘ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ð ʪʠʧʳ ʜʘʥʥʳʭ.  

ʊʠʧ ʜʘʥʥʳʭ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʚʫʭ ʚʝʱʝʡ: ʤʥʦʞʝʩʪʚʘ 

ʟʥʘʯʝʥʠʡ (ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʠʣʠ ʜʘʞʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʙʝʩʢʦʥʝʯʥʦʛʦ) ʠ ʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʦʧʝʨʘʮʠʡ, ʧʨʠʤʝʥʠʤʳʭ ʢ 

ʜʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ.  

ɺ ʤʦʜʝʣʠ UML ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠ ʚʠʜʘ ʪʠʧʦʚ ʜʘʥʥʳʭ. 

ʇʨʠʤʠʪʠʚʥʳʝ ʪʠʧʳ (PrimitiveType ), ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ 

ʧʨʝʜʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚ UML. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ: 
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ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʪʠʧ (Integer ), ʙʫʣʝʚʩʢʠʡ ʪʠʧ (Boolean ), ʩʪʨʦʢʦʚʳʡ 

ʪʠʧ (String ). ʉʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʠʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʠʧ, ʢʦʪʦʨʳʡ 

ʦʧʠʩʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ (ʤʦʞʝʪ ʙʳʪʴ ʙʝʩʢʦʥʝʯʥʦʝ) ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ 

(Unl i mitedNatural ). ʀʩʧʦʣʴʟʫʝʪʩʷ ʵʪʦʪ ʪʠʧ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ 

ʫʢʘʟʘʥʠʷ ʢʨʘʪʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʫʱʥʦʩʪʠ. ʀʥʩʪʨʫʤʝʥʪʳ ʚʧʨʘʚʝ 

ʨʘʩʰʠʨʷʪʴ ʵʪʦʪ ʥʘʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʨʫʛʠʝ ʧʦʜʭʦʜʷʱʠʝ ʥʘʟʚʘʥʠʷ. 

ʊʠʧʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʢʘʢ ʥʘʟʚʘʥʠʷ ʚʩʪʨʦʝʥʥʳʭ ʪʠʧʦʚ, ʪʘʢ ʠ ʩʢʦʣʴ ʫʛʦʜʥʦ ʩʣʦʞʥʳʝ 

ʚʳʨʘʞʝʥʠʷ, ʜʦʩʪʘʚʣʷʶʱʠʝ ʪʠʧ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʜʦʧʫʩʢʘʶʪʩʷ ʷʟʳʢʦʤ. 

ʊʠʧʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʤʦʜʝʣʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ɼʘʥʥʳʝ ʪʠʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ 

çenumeration è ʠʣʠ çdataType è. 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʧʝʨʝʯʠʩʣʠʤʳʡ ʪʠʧ ʜʘʥʥʳʭ 

(enumeration). ʅʘʧʨʠʤʝʨ, ʪʠʧ Boolean  ʦʧʨʝʜʝʣʝʥ ʚ UML ʢʘʢ 

ʧʝʨʝʯʠʩʣʠʤʳʡ ʪʠʧ ʩʦ ʟʥʘʯʝʥʠʷʤʠ true  ʠ false . ɽʩʣʠ ʚ 

ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʦʙʳʯʥʫʶ 

ʜʚʫʟʥʘʯʥʫʶ ʣʦʛʠʢʫ, ʘ ʪʨʝʭʟʥʘʯʥʫʶ, ʪʦ ʪʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʪʠʧ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..28. 

+add( a : 3Log i c ,  b : 3Log i c )

+or ( a : 3Log i c ,  b : 3Log i c )

y es

no

unk nown

çenumer at i onè

3Logi c

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..28. ʇʝʨʝʯʠʩʣʠʤʳʡ ʪʠʧ ʜʘʥʥʳʭ çʊʨʝʭʟʥʘʯʥʘʷ ʣʦʛʠʢʘè 
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3.3. ʆʊʅʆʐɽʅʀʗ ʅɸ ɼʀɸɻʈɸʄʄɽ ʂʃɸʉʉʆɺ 

ʉʫʱʥʦʩʪʠ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʢʣʘʩʩʦʚ ʩʚʷʟʳʚʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʦʪʥʦh ʝʥʠ̫ʤʠ ʘʩʩʦʮʠʘʮʠʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʦʟʠʮʠʠ) 

ʠ ʦʙʦʙʱʝʥʠʷ. ʆʪʥʦʰʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ʢʣʘʩʩʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʞʝ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ, 

ʠ ʤʳ ʥʘʯʥʝʤ ʩ ʥʠʭ, ʢʘʢ ʩ ʙʦʣʝʝ ʧʨʦʩʪʳʭ. 

3.3.1. ʆʪʥʦʰʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 

ɺʩʝʛʦ ʚ UML ʦʧʨʝʜʝʣʝʥʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʪʘʥʜʘʨʪʥʳʭ ʩʪʝʨʝʦʪʠʧʦʚ ʦʪʥʦʰʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: 

- ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ; 

- ʤʝʞʜʫ ʧʘʢʝʪʘʤʠ; 

- ʤʝʞʜʫ ʚʘʨʠʘʥʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

- ʜʨʫʛʠʝ. 

ɿʜʝʩʴ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ, ʢʦʪʦʨʳʝ 

ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣ. 3.6. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..9. ʉʪʘʥʜʘʨʪʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʟʘʚʠʩʠʤʦʩʪʝʡ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʣʘʩʩʦʚ 

ʉʪʝʨʝʦʪʠʧ ʆʧʠʩʘʥʠʝ 
çcallè ʋʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʜʚʫʤʷ ʦʧʝʨʘʮʠʷʤʠ: 

ʦʧʝʨʘʮʠʷ ʟʘʚʠʩʠʤʦʛʦ ʢʣʘʩʩʘ ʚʳʟʳʚʘʝʪ ʦʧʝʨʘʮʠʶ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʣʘʩʩʘ. .  

çderiveè ɹʫʢʚʘʣʴʥʦ ʦʟʥʘʯʘʝʪ "ʤʦʞʝʪ ʙʳʪʴ ʚʳʯʠʩʣʝʥ ʧʦ". 

ɿʘʚʠʩʠʤʦʩʪʴ ʩ ʜʘʥʥʳʤ ʩʪʝʨʝʦʪʠʧʦʤ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʢ ʢʣʘʩʩʘʤ, ʥʦ ʠ ʢ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ ʤʦʜʝʣʠ: 

ʘʪʨʠʙʫʪʘʤ, ʘʩʩʦʮʠʘʮʠʷʤ ʠ ʪ.ʜ. ʉʫʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʟʘʚʠʩʠʤʳʡ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥ ʧʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʥʝʟʘʚʠʩʠʤʦʤ ʵʣʝʤʝʥʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʟʘʚʠʩʠʤʳʡ ʵʣʝʤʝʥʪ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʠʟʣʠʰʝʥ ʠ ʚʚʝʜʝʥ ʚ 

ʤʦʜʝʣʴ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʫʜʦʙʩʪʚʘ, ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʪ. ʜ. 

çinstance  

Ofè 

ʋʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʚʠʩʠʤʳʡ ʦʙʲʝʢʪ (ʠʣʠ ʢʣʘʩʩ) ʷʚʣʷʝʪʩʷ 

ʵʢʟʝʤʧʣʷʨʦʤ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʣʘʩʩʘ (ʤʝʪʘʢʣʘʩʩʘ).  
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çinstantia

teè 

ʋʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʧʝʨʘʮʠʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʣʘʩʩʘ ʩʦʟʜʘʶʪ 

ʵʢʟʝʤʧʣʷʨʳ ʟʘʚʠʩʠʤʦʛʦ ʢʣʘʩʩʘ. 

çpower type

è 

ʇʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʢʟʝʤʧʣʷʨʘʤʠ ʟʘʚʠʩʠʤʦʛʦ ʢʣʘʩʩʘ 

ʷʚʣʷʶʪʩʷ ʧʦʜʢʣʘʩʩʳ ʥʝʟʘʚʠʩʠʤʦʛʦ ʢʣʘʩʩʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʤʳʡ ʢʣʘʩʩ ʷʚʣʷʝʪʩʷ 

ʤʝʪʘʢʣʘʩʩʦʤ. 

çrefineè ʋʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʘʚʠʩʠʤʳʡ ʢʣʘʩʩ ʫʪʦʯʥʷʝʪ 

(ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ) ʥʝʟʘʚʠʩʠʤʳʡ. ɼʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʚʷʟʘʥʥʳʝ ʢʣʘʩʩʳ ʢʦʥʮʝʧʪʫʘʣʴʥʦ 

ʩʦʚʧʘʜʘʶʪ, ʥʦ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʘʙʩʪʨʘʢʮʠʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʪʥʦʰʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ. ʄʝʞʜʫ ʠʥʪʝʨʬʝʡʩʘʤʠ ʠ 

ʜʨʫʛʠʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʣʘʩʩʘʤʠ, ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʣʘʩʩʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʦʪʥʦʰʝʥʠ̫: 

- ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʚ ʯʘʩʪʥʦʩʪʠ, ʢʣʘʩʩ) ʠʩʧʦʣʴʟʫʝʪ ʠʥʪʝʨʬʝʡʩ ð 

ʵʪʦ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çcall è; 

- ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʚ ʯʘʩʪʥʦʩʪʠ, ʢʣʘʩʩ) ʨʝʘʣʠʟʫʝʪ ʠʥʪʝʨʬʝʡʩ ð ʵʪʦ 

ʧʦʢʘʟʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ. 

ʅʠʢʘʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ: ʢʣʘʩʩ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʦʚ, ʠ 

ʥʘʦʙʦʨʦʪ, ʠʥʪʝʨʬʝʡʩ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʤʥʦʛʠʤʠ ʢʣʘʩʩʘʤʠ. ʅʝʪ 

ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ 

çcall è ð ʢʣʘʩʩ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʣʶʙʳʝ ʦʧʝʨʘʮʠʠ ʣʶʙʳʭ ʚʠʜʠʤʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ. ʉʝʤʘʥʪʠʢʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çcall è ʦʯʝʥʴ 

ʧʨʦʩʪʘ ð ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʦʧʝʨʘʮʠʷʭ ʢʣʘʩʩʘ, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʥʝʟʘʚʠʩʠʤʦʤ ʧʦʣʶʩʝ, ʚʳʟʳʚʘʶʪʩʷ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʟʘʚʠʩʠʤʦʤ ʧʦʣʶʩʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʢʣʘʩʩ Department  ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʡ 

ʩʚʷʟʘʥʥʳʭ ʩ ʜʚʠʞʝʥʠʝʤ ʢʘʜʨʦʚ, ʠʩʧʦʣʴʟʫʝʪ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ 

Position , ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʥʠʤʘʪʴ ʠ ʦʩʚʦʙʦʞʜʘʪʴ ʜʦʣʞʥʦʩʪʴ ð 

ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ ʢʣʘʩʩʘ Position  ʢʣʘʩʩʫ Department  ʥʝ ʥʫʞʥʳ. 

ɼʣʷ ʵʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..29 ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 
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ʠʥʪʝʨʬʝʡʩ IPosition  ʠ ʩʚʷʟʘʪʴ ʝʛʦ ʦʪʥʦʰʝʥʠʷʤʠ ʩ ʜʘʥʥʳʤʠ 

ʢʣʘʩʩʘʤʠ.  

Pos i t i on

Depar t ment

+oc c upy ( Per s on)

+f r ee ( )

çi nt er f ac eè

I Pos i t i on

+pos i t i on : I Pos i t i on

çcal l è

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..29 ʆʪʥʦʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʦʚ 

3.3.2. ʆʪʥʦʰʝʥʠʝ ʦʙʦʙʱʝʥʠ ̫

ʆʪʥʦʰʝʥʠʝ ʦʙʦʙʱʝʥʠʷ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʣʘʩʩʦʚ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ 

ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʥʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʦʙʱʝʝ ʝʩʪʴ, ʠ ʵʪʦ ʦʙʱʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʜʝʣʠʪʴ ʚ ʦʪʜʝʣʴʥʳʡ ʢʣʘʩʩ. 

ʇʨʠ ʵʪʦʤ ʦʙʱʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʩʦʙʨʘʥʥʳʝ ʚ ʩʫʧʝʨʢʣʘʩʩʝ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʣʝʜʫʶʪʩʷ ʧʦʜʢʣʘʩʩʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʢʨʘʱʘʝʪʩʷ ʩʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʠʩʘʥʠʡ, ʘ 

ʟʥʘʯʠʪ, ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦʧʫʩʪʠʪʴ ʦʰʠʙʢʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʙʱʝʥʠʡ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʚʦʙʦʜʫ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ ʩʠʩʪʝʤʳ, 

ʧʦʩʢʦʣʴʢʫ ʫʥʘʩʣʝʜʦʚʘʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʦʞʥʦ ʧʝʨʝʦʧʨʝʜʝʣʠʪʴ ʚ 

ʧʦʜʢʣʘʩʩʝ. ɼʣʷ ʫʢʘʟʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʪʘ ʠʣʠ ʠʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʧʝʨʝʦʧʨʝʜʝʣʝʥʘ ʚ ʧʦʜʢʣʘʩʩʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʷʚʠʚʰʝʝʩʷ ʚ 

UML 2 ʜʦʧʦʣʥʝʥʠʝ redefines  (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..30) . 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʦʙʦʙʱʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʦʜʩʪʘʥʦʚʦʯʥʳʤʠ 

(substitutable), ʪ.ʝ. ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʠʥʮʠʧʫ ʧʦʜʩʪʘʥʦʚʢʠ. ʈʘʩʩʤʦʪʨʠʤ 

ʧʨʠʤʝʨ. 
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ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʂʘʞʜʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʝʜʠʥʠʮʘ ʧʨʝʜʧʨʠʷʪʠʷ (ʧʦʜʨʘʟʜʝʣʝʥʠʝ, 

ʜʦʣʞʥʦʩʪʴ) ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʚʦʝ ʥʘʟʚʘʥʠʝ. 

ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʤʳ ʚʳʜʝʣʠʣʠ ʢʣʘʩʩʳ 

Posi tion , Department  ʠ Person . ɼʣʷ ʚʩʝʭ ʵʪʠʭ ʢʣʘʩʩʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʫʢʘʟʘʥ ʘʪʨʠʙʫʪ, ʩʦʜʝʨʞʘʱʠʡ ʩʦʙʩʪʚʝʥʥʦʝ ʠʤʷ ʦʙʲʝʢʪʘ, ʚʜrʝʣʷʶʱʝʝ 

ʝʛʦ ʚ ʨʷʜʫ ʦʜʥʦʨʦʜʥʳʭ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʧʦʣʦʞʠʤ, ʯʪʦ ʪʘʢʦʡ ʘʪʨʠʙʫʪ 

ʠʤʝʝʪ ʪʠʧ String . ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʫʧʝʨʢʣʘʩʩ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʭʨʘʥʝʥʠʝ ʜʘʥʥʦʛʦ ʘʪʨʠʙʫʪʘ ʠ ʨʘʙʦʪʫ ʩ ʥʠʤ, ʘ ʧʨʦʯʠʝ 

ʢʣʘʩʩʳ ʩʚʷʟʘʪʴ ʩ ʩʫʧʝʨʢʣʘʩʩʦʤ ʦʪʥʦʰʝʥʠʝʤ ʦʙʦʙʱʝʥʠʷ. ʆʜʥʘʢʦ ʙʦʣʝʝ 

ʧʨʠʩʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ, ʯʪʦ 

ʨʘʙʦʪʘ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʠʤʝʥʝʤ ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʝ ʩʦʚʩʝʤ ʦʜʠʥʘʢʦʚʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘʟʥʘʯʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʤʝʥ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʠ ʜʦʣʞʥʦʩʪʷʤ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ, 

ʥʦ ʥʘʟʥʘʯʝʥʠʝ (ʪʝʤ ʧʘʯʝ ʠʟʤʝʥʝʥʠʝ) ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʤʝʥʠ ʩʦʪʨʫʜʥʠʢʘ 

ʷʚʥʦ ʚʳʭʦʜʠʪ ʟʘ ʵʪʠ ʧʨʝʜʝʣʳ. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʤʳ 

ʧʨʠʭʦʜʠʤ ʢ ʩʪʨʫʢʪʫʨʝ ʦʙʦʙʱʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..30. ʆʧʝʨʘʮʠʷ 

setName () , ʦʙʲʷʚʣʝʥʥʘʷ ʚ ʢʣʘʩʩʝ Unit  ʧʝʨʝʦʧʨʝʜʝʣʝʥʘ ʜʣʷ ʢʣʘʩʩʘ 

Person . ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʜʦʧʦʣʥʝʥʠʝ redefines  (1). 

ʇʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʚʠʜʠʤʦʩʪʠ ʜʣʷ 

ʦʧʝʨʘʮʠʠ setName ()  ʠʟʤʝʥʝʥʦ ʩ ñʦʪʢʨʳʪʘʷò ʥʘ ñʟʘʢʨʳʪʘʷò. ʆʙʨʘʪʠʪʝ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʫʧʝʨʢʣʘʩʩ Unit  ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʘʙʩʪʨʘʢʪʥʳʡ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʩʠʩʪʝʤʝ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʤʝʪʴ ʦʙʲʝʢʪʳ ʜʘʥʥʦʛʦ 

ʢʣʘʩʩʘ. ʕʢʟʝʤʧʣʷʨʳ ʩʫʱʝʩʪʚʫʶʪ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʜʢʣʘʩʩʦʚ 

Department , Posi tion  ʠ Person . 
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+s e t Name( i n  name: St r i ng )

+ge t Name( ) : St r i ng

+ge t I n f o ( ) : St r i ng

- name: St r i ng

Uni t

Depar t ment

+ge t I n f o ( ) : St r i ng

Pos i t i on

2

3

- s e t Name( i n  name: St r i ng ) { r ede f i nes  s e t Name}

Per s on

3

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..30 ʆʪʥʦʰʝʥʠʝ ʦʙʦʙʱʝʥʠʷ 

ʆʪʥʦʰʝʥʠʷ ʦʙʦʙʱʝʥʠʷ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʚ UML ʜʦʚʦʣʴʥʦ 

ʩʚʦʙʦʜʥʦ, ʥʦ ʥʝ ʩʦʚʩʝʤ ʧʨʦʠʟʚʦʣʴʥʦ. ʆʙʦʙʱʝʥʠʷ ʚ ʤʦʜʝʣʠ ʜʦʣʞʥʳ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʪʨʦʛʠʡ ʯʘʩʪʠʯʥʳʡ ʧʦʨʷʜʦʢ.  

ʇʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ (multiple inheritance) 

ʚʦʟʤʦʞʥʳ ʢʦʥʬʣʠʢʪʳ: ʩʫʧʝʨʢʣʘʩʩʳ ʩʦʜʝʨʞʘʪ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʦʪʦʨʳʝ 

ʥʝʚʦʟʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʚ ʦʜʠʥ ʧʦʜʢʣʘʩʩ, ʥʘʧʨʠʤʝʨ, ʘʪʨʠʙʫʪʳ ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʠʤʝʥʘʤʠ, ʥʦ ʨʘʟʥʳʤʠ ʪʠʧʘʤʠ. ɺ UML ʢʦʥʬʣʠʢʪʳ ʧʨʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʥʘʩʣʝʜʦʚʘʥʠʠ ʩʯʠʪʘʶʪʩʷ ʥʘʨʫh ʝʥʠʝʤ ʧʨʘʚʠʣ 

ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʤʦʜʝʣʠ. ɽʩʣʠ ʞʝ ʢʦʥʬʣʠʢʪʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ 

ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʚ UML ʥʝ ʪʦʣʴʢʦ ʥʝ ʟʘʧʨʝʱʘʝʪʩʷ, ʥʦ 

ʜʘʞʝ ʧʦʦʱʨʷʝʪʩʷ! ɺ ʯʘʩʪʥʦʩʪʠ, ʤʝʪʘʤʦʜʝʣʠ ʚ ʩʪʘʥʜʘʨʪʝ ʠʟʦʙʠʣʫʶʪ 

ʧʨʠʤʝʨʘʤʠ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʥʘʩʣʝʜʦʚʘʥʠʷ. 

3.3.3. ɸʩʩʦʮʠʘʮʠʠ ʠ ʠʭ ʜʦʧʦʣʥʝʥʠʷ 

ʆʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʷʚʣʷʝʪʩʷ, ʚʠʜʠʤʦ, ʩʘʤʳʤ ʚʘʞʥʳʤ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʘʩʩʦʮʠʘʮʠʷ, ʥʦʪʘʮʠʷ ʢʦʪʦʨʦʡ ð 

ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʢʣʘʩʩʳ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʢʟʝʤʧʣʷʨʳ 

ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʩʚʷʟʘʥʳ ʩ ʵʢʟʝʤʧʣʷʨʘʤʠ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ʇʦʩʢʦʣʴʢʫ 

ʵʢʟʝʤʧʣʷʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ, ʠ ʢʘʞʜʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 
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ʥʝʩʢʦʣʴʢʠʤʠ, ʷʩʥʦ, ʯʪʦ ʘʩʩʦʮʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʜʝʩʢʨʠʧʪʦʨʦʤ, ʢʦʪʦʨʳʡ 

ʦʧʠʩʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʙʦʨʦʚ ʩʚʷʟʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ UML 

ʘʩʩʦʮʠʘʮʠʷ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, ʵʢʟʝʤʧʣʷʨʳ ʢʦʪʦʨʦʛʦ 

ʥʘʟʳʚʘʶʪʩʷ ʩʚʷʟʷʤʠ. 

ʉʚʷʟʴ (link) ð ʵʪʦ ʵʢʟʝʤʧʣʷʨ ʘʩʩʦʮʠʘʮʠʠ (ʠʣʠ ʩʦʝʜʠʥʠʪʝʣʷ), 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʦʨʷʜʦʯʝʥʥʳʡ ʥʘʙʦʨ (ʢʦʨʪʝʞ, tuple) 

ʩʩʳʣʦʢ ʥʘ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʥʘ ʧʦʣʶʩʘʭ ʘʩʩʦʮʠʘʮʠʠ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʙʘʟʦʚʘʷ ʥʦʪʘʮʠʷ ʘʩʩʦʮʠʘʮʠʠ (ʩʧʣʦʰʥʘʷ 

ʣʠʥʠʷ) ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ ʦʙʲʝʢʪʳ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʦʚ 

ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. ʅʦ ʵʪʦ ʪʦʣʴʢʦ ʤʘʣʘʷ 

ʯʘʩʪʴ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʰʝʥʠʷ 

ʘʩʩʦʮʠʘʮʠʠ. ɼʣʷ ʘʩʩʦʮʠʘʮʠʠ ʚ UML ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʜʦʧʦʣʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʳ ʩʥʘʯʘʣʘ ʧʝʨʝʯʠʩʣʠʤ, 

ʘ ʧʦʪʦʤ ʨʘʩʩʤʦʪʨʠʤ ʧʦ ʧʦʨʷʜʢʫ. ɼʦʧʦʣʥʝʥʠʷ, ʢʘʢ ʦʙʳʯʥʦ, ʥʝ 

ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ: ʠʭ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ ʧʦ-ʨʘʟʥʦʤʫ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʜʦʧʦʣʥʝʥʠʷ 

ʩʨʘʟʫ, ʪʦ ʜʠʘʛʨʘʤʤʘ ʩʪʘʥʦʚʠʪʩʷ ʥʘʩʪʦʣʴʢʦ ʧʝʨʝʛʨʫʞʝʥʥʦʡ, ʯʪʦ ʝʝ 

ʪʨʫʜʥʦ ʯʠʪʘʪʴ. ʀʪʘʢ, ʜʣʷ ʘʩʩʦʮʠʘʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʜʦʧʦʣʥʝʥʠʷ: 

- ʠʤʷ ʘʩʩʦʮʠʘʮʠʠ (ʚʦʟʤʦʞʥʦ, ʚʤʝʩʪʝ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʯʪʝʥʠʷ); 

- ʢʨʘʪʥʦʩʪʴ ʧʦʣʶʩʘ
12

 ʘʩʩʦʮʠʘʮʠʠ; 

- ʘʛʨʝʛʘʮʠʠ ʠʣʠ ʢʦʤʧʦʟʠʮʠʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ; 

- ʨʦʣʴ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ; 

- ʢʣʘʩʩ ʘʩʩʦʮʠʘʮʠʠ; 

- ʢʚʘʣʠʬʠʢʘʪʦʨ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʧʦ ʧʦʨʷʜʢʫ. 

                                                           

12
 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʣʶʩʦʤ ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʮ ʣʠʥʠʠ ʘʩʩʦʮʠʘʮʠʠ. 

ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʫʭʧʦʣʶʩʥʳʝ (ʙʠʥʘʨʥʳʝ) ʘʩʩʦʮʠʘʮʠʠ, ʥʦ ʤʦʛʫʪ 

ʙʳʪʴ ʠ ʤʥʦʛʦʧʦʣʶʩʥʳʝ.  
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3.3.4. ʀʤʷ ʘʩʩʦʮʠʘʮʠʠ. ʂʨʘʪʥʦʩʪʴ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ 

ʀʤʷ ʘʩʩʦʮʠʘʮʠʠ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʩʪʨʦʢʠ ʪʝʢʩʪʘ ʥʘʜ (ʠʣʠ ʧʦʜ, 

ʠʣʠ ʨʷʜʦʤ ʩ) ʣʠʥʠʝʡ ʘʩʩʦʮʠʘʮʠʠ. ʀʤʷ ʥʝ ʥʝʩʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʧʨʦʩʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʘʪʴ ʘʩʩʦʮʠʘʮʠʠ ʚ 

ʤʦʜʝʣʠ. ʆʙʳʯʥʦ ʠʤʷ ʫʢʘʟʳʚʘʶʪ ʚ ʩʣʫʯʘʷʭ ʤʥʦʛʦʧʦʣʶʩʥʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʠʣʠ, ʢʦʛʜʘ ʦʜʥʘ ʠ ʪʘ ʞʝ ʛʨʫʧʧʘ ʢʣʘʩʩʦʚ ʩʚʷʟʘʥʘ 

ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ʆʜʥʘʢʦ ʩʪʨʦʛʦʛʦ ʧʨʘʚʠʣʘ ʥʘ 

ʵʪʦʪ ʩʯʝʪ ʥʝʪ. 

ʅʘʧʨʠʤʝʨ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ, ʝʩʣʠ 

ʩʦʪʨʫʜʥʠʢ ʟʘʥʠʤʘʝʪ ʜʦʣʞʥʦʩʪʴ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʟʝʤʧʣʷʨʳ 

ʢʣʘʩʩʦʚ Person  ʠ Position  ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ, ʪ.ʝ. ʤʝʞʜʫ 

ʩʘʤʠʤʠ ʢʣʘʩʩʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ (1 ʨʠʩ. 3.15) ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʤʷ (2), ʧʦ̫ ʩʥʷʶʱʝʝ ʝʝ ʥʘʟʥʘʯʝʥʠʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʯʪʝʥʠʷ ʠʤʝʥʠ ʘʩʩʦʮʠʘʮʠʠ (3). ʌʨʘʛʤʝʥʪ 

ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..31, ʬʘʢʪʠʯʝʩʢʠ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ 

ʚʩʣʫʭ: Person occupies Position. 

Per s on Pos i t i on
occupi es

2

1

3

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..31 ʀʤʷ ʘʩʩʦʮʠʘʮʠʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʯʪʝʥʠʷ 

ʂʨʘʪʥʦʩʪʴ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ ʫʢʘʟʳʚʘʝʪ, ʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ 

ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ (ʩʦ ʩʪʦʨʦʥʳ ʜʘʥʥʦʛʦ ʧʦʣʶʩʘ) ʫʯʘʩʪʚʫʶʪ ʚ ʩʚʷʟʠ. 

ʂʨʘʪʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʢʘʢ ʢʦʥʢʨʝʪʥʦʝ ʯʠʩʣʦ, ʠ ʪʦʛʜʘ ʚ ʢʘʞʜʦʡ 

ʩʚʷʟʠ ʩʦ ʩʪʦʨʦʥʳ ʜʘʥʥʦʛʦ ʧʦʣʶʩʘ ʫʯʘʩʪʚʫʝʪ ʨʦʚʥʦ ʩʪʦʣʴʢʦ ʦʙʲʝʢʪʦʚ, 

ʩʢʦʣʴʢʦ ʫʢʘʟʘʥʦ. ɹʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢʨʘʪʥʦʩʪʴ 

ʫʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ, ʠ ʪʦʛʜʘ ʯʠʩʣʦ 

ʦʙʲʝʢʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʚʷʟʠ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʫʢʘʟʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ʇʨʠ ʫʢʘʟʘʥʠʠ ʢʨʘʪʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʠʤʚʦʣ *, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ 
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(ʩʤ. ʪʘʙʣʠʮʫ 3.1). ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ 

ʢʘʜʨʦʚ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʜʨʦʙʣʝʥʠʝ ʩʪʘʚʦʢ ʠ ʩʦʚʤʝʱʝʥʠʝ 

ʜʦʣʞʥʦʩʪʝʡ, ʪʦ ʨʘʙʦʪʘʶʱʝʤʫ ʩʦʪʨʫʜʥʠʢʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʘ 

ʜʦʣʞʥʦʩʪʴ (1 ʨʠʩ. 3.16), ʘ ʜʦʣʞʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ 

ʠʣʠ ʥʠ ʦʜʥʦʛʦ (2) (ʜʦʣʞʥʦʩʪʴ ʚʘʢʘʥʪʥʘ). ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32 ʧʨʠʚʝʜʝʥ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʨʘʛʤʝʥʪ ʜʠʘʛʨʘʤʤʳ UML.  

10. . 1
Per s on Pos i t i on

12

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..32 ʂʨʘʪʥʦʩʪʴ ʧʦʣʶʩʦʚ ʘʩʩʦʮʠʘʮʠʠ 

ɹʦʣʝʝ ʩʣʦʞʥʳʝ ʩʣʫʯʘʠ ʪʘʢʞʝ ʣʝʛʢʦ ʤʦʜʝʣʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʨʘʪʥʦʩʪʠ ʧʦʣʶʩʦʚ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 

ʩʦʚʤʝʱʝʥʠʝ ʜʦʣʞʥʦʩʪʝʡ ʠ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʘʞʝ ʦ 

ʥʝʨʘʙʦʪʘʶʱʠʭ ʩʦʪʨʫʜʥʠʢʘʭ, ʪʦ ʜʠʘʛʨʘʤʤʘ ʧʨʠʤʝʪ ʚʠʜ, ʧʨʠʚʝʜʝʥʥʳʡ 

ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..33 

(ʟʘʧʠʩʴ *  ʵʢʚʠʚʘʣʝʥʪʥʘ ʟʘʧʠʩʠ 0..* ). 

*0. . 1
Per s on Pos i t i on

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..33 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʢʨʘʪʥʦʩʪʠ 

3.3.5. ɸʛʨʝʛʘʮʠʷ ʠ ʢʦʤʧʦʟʠʮʠʷ  

ɺ UML ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʯʘʩʪʥʳʭ, ʥʦ ʦʯʝʥʴ ʚʘʞʥʳʭ ʩʣʫʯʘʷ 

ʦʪʥʦʰʝʥʠʷ ʘʩʩʦʮʠʘʮʠʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʘʛʨʝʛʘʮʠʝʡ ʠ 

ʢʦʤʧʦʟʠʮʠʝʡ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʝʯʴ ʠʜʝʪ ʦ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʦʪʥʦʰʝʥʠʷ 

ʪʠʧʘ "ʯʘʩʪʴ ï ʮʝʣʦʝ". ʗʩʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʷ ʪʘʢʦʛʦ ʪʠʧʘ ʩʣʝʜʫʝʪ 

ʦʪʥʝʩʪʠ ʢ ʦʪʥʦʰʝʥʠʷʤ ʘʩʩʦʮʠʘʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʠ ʠ ʮʝʣʦʝ ʦʙʳʯʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ.  
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ɸʛʨʝʛʘʮʠʷ (aggregation ð ʵʪʦ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʢʣʘʩʩʦʤ A 

(ʯʘʩʪʴ) ʠ ʢʣʘʩʩʦʤ B (ʮʝʣʦʝ), ʢʦʪʦʨʘʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʵʢʟʝʤʧʣʷʨʳ (ʦʜʠʥ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ) ʢʣʘʩʩʘ A ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ B.  

ʕʪʦ ʦʪʤʝʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ 

ʜʦʧʦʣʥʝʥʠʷ: ʥʘ ʧʦʣʶʩʝ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʠʩʦʝʜʠʥʝʥʥʦʤʫ ʢ çʮʝʣʦʤʫè, 

ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʝʟʘʢʨʘʰʝʥʥʳʡ ʨʦʤʙ (1). ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..34 ʫʢʘʟʘʥʦ, ʯʪʦ 

ʩʦʪʨʫʜʥʠʢ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ (Workgroup ). 

Wor k gr oup Per s on
0. . 1 0. . *

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..34 ʆʪʥʦʰʝʥʠʝ ʘʛʨʝʛʘʮʠʠ 

ʇʨʠ ʵʪʦʤ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʝ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ: ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ Person  (ʯʘʩʪʴ) ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ 

ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ (ʪ. ʝ. ʢʣʘʩʩ Person  ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʘʛʨʝʛʘʮʠʷʭ), ʩʦʟʜʘʚʘʪʴʩʷ ʠ ʫʥʠʯʪʦʞʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʘ Workgroup  (ʮʝʣʦʛʦ). 

ʂʦʤʧʦʟʠʮʠʷ (Composition) ð ʵʪʦ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʢʣʘʩʩʦʤ A 

(ʯʘʩʪʴ) ʠ ʢʣʘʩʩʦʤ B (ʮʝʣʦʝ), ʢʦʪʦʨʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʢʣʘʜʳʚʘʝʪ 

ʙʦʣʝʝ ʩʠʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʘʛʨʝʛʘʮʠʝʡ: ʢʦʤʧʦʟʠʮʠʦʥʥʦ 

ʯʘʩʪʴ A ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʚ ʦʜʥʦ ʮʝʣʦʝ B, ʯʘʩʪʴ ʩʫʱʝʩʪʚʫʝʪ, 

ʪʦʣʴʢʦ ʧʦʢʘ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʦʝ ʠ ʧʨʝʢʨʘʱʘʝʪ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʚʤʝʩʪʝ ʩ ʮʝʣʳʤ.  

ʆʜʥʘʢʦ ʯʘʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʪʜʝʣʝʥʘ ʦʪ ʮʝʣʦʛʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʦ 

ʙʫʜʝʪ ʫʜʘʣʝʥʦ. ɺ ʫʢʘʟʘʥʥʦʤ ʩʣʫʯʘʝ ʢʦʤʧʦʟʠʮʠʷ ʙʫʜʝʪ ʨʘʟʨʫʰʝʥʘ. 

ɻʨʘʬʠʯʝʩʢʠ ʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʟʘʢʨʘʰʝʥʥʳʤ 

ʨʦʤʙʦʤ (1 ʨʠʩ. 3.19). ɼʣʷ ʧʨʠʤʝʨʘ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..35 ʧʨʠʚʝʜʝʥ ʝʱʝ ʦʜʠʥ ʚʟʛʣʷʜ ʥʘ 

ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦʯʠʤʠ ʛʨʫʧʧʘʤʠ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʤʳ ʩʯʠʪʘʝʤ, 

ʯʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʥʷʪʘ ʞʝʩʪʢʘʷ ("ʘʨʤʝʡʩʢʘʷ") ʩʪʨʫʢʪʫʨʘ: ʢʘʞʜʳʡ 
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ʩʦʪʨʫʜʥʠʢ ʚʭʦʜʠʪ ʨʦʚʥʦ ʚ ʦʜʥʫ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ ʠ ʚ ʢʘʞʜʦʡ ʨʘʙʦʯʝʡ 

ʛʨʫʧʧʝ ʝʩʪʴ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʤʧʦʟʠʮʠʷ. ɽʩʣʠ ʞʝ ʩʪʨʫʢʪʫʨʘ ʙʦʣʝʝ 

ʘʤʦʨʬʥʘ: ʚʦʟʤʦʞʥʳ "ʚʠʩʷʱʠʝ ʚ ʚʦʟʜʫʭʝ" ʩʦʪʨʫʜʥʠʢʠ, ʙʳʚʘʶʪ 

"ʧʫʩʪʳʝ" ʨʘʙʦʯʠʝ ʛʨʫʧʧʳ ʠ ʪ. ʜ., ʪʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʦʡ 

ʩʪʨʫʢʪʫʨʳ ʙʦʣʝʝ ʘʜʝʢʚʘʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʘʛʨʝʛʘʮʠʷ (ʩʤ. ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..34). 

Wor k gr oup Per s on
1 1. . *

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..35. ʆʪʥʦʰʝʥʠʝ ʢʦʤʧʦʟʠʮʠʠ 

ɺ ʢʦʤʙʠʥʘʮʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʢʨʘʪʥʦʩʪʠ, ʦʪʥʦʰʝʥʠʷ ʘʩʩʦʮʠʘʮʠʠ, 

ʘʛʨʝʛʘʮʠʠ ʠ ʢʦʤʧʦʟʠʮʠʠ ʧʦʟʚʦʣʷʶʪ ʣʘʢʦʥʠʯʥʦ ʠ ʧʦʣʥʦ ʦʪʦʙʨʘʟʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʩʦʚ: ʯʪʦ ʠʟ ʯʝʛʦ ʩʦʩʪʦʠʪ ʠ ʢʘʢ ʩʚʷʟʘʥʦ. ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..36 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ 

ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʜʝʣʘ ʢʘʜʨʦʚ.  

çut i l i t yè

Company
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Depar t ment

Pos i t i on
10. . 1

1

1. . *
*

1

/  wor ks f or

1 *

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..36 ʉʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ ʢʣʘʩʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʜʝʣʘ ʢʘʜʨʦʚ 

ʇʨʦʜʦʣʞʠʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʘ ʦʪʜʝʣʘ 

ʢʘʜʨʦʚ. 
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ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʜʦʣʞʥʘ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. 

ʈʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʫʯʝʩʪʴ ʥʦʚʦʝ ʪʨʝʙʦʚʘʥʠʝ, 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..37. 

çut i l i t yè

Company
Depar t ment

1 *

*

0 . . 1

Subd i v i s i on

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..37. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʦʟʠʮʠʠ 

3.3.6. ʈʦʣʴ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ 

ʈʦʣʴ (role) ð ʵʪʦ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʚ ʜʘʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ.  

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʧʦʣʶʩ ʘʩʩʦʮʠʘʮʠʠ ð ʵʪʦ ʪʦʯʢʘ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ 

ʣʠʥʠʠ ʘʩʩʦʮʠʘʮʠʠ ʩ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ ʢʣʘʩʩʘ. ʀʤʝʥʥʦ ʚʙʣʠʟʠ ʵʪʦʡ 

ʪʦʯʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʧʦʣʥʝʥʠʷ ʧʦʣʶʩʦʚ 

ʘʩʩʦʮʠʘʮʠʠ. 

ʈʦʣʴ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ (association end role), ʥʘʟʳʚʘʝʤʘʷ 

ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʘʪʦʨʦʤ ʠʥʪʝʨʬʝʡʩʘ ð ʵʪʦ ʩʧʦʩʦʙ ʫʢʘʟʘʪʴ, ʢʘʢ 

ʠʤʝʥʥʦ ʫʯʘʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʧʨʠʩʦʝʜʠʥʝʥʥʳʡ ʢ ʜʘʥʥʦʤʫ 

ʧʦʣʶʩʫ ʘʩʩʦʮʠʘʮʠʠ) ʚ ʘʩʩʦʮʠʘʮʠʠ. 

ʅʦʪʘʮʠʷ ʵʪʦʛʦ ʜʦʧʦʣʥʝʥʠʷ ð ʪʝʢʩʪ, ʫʢʘʟʘʥʥʳʡ ʥʘ ʧʦʣʶʩʝ 

ʘʩʩʦʮʠʘʮʠʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʨʦʣʴ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ: 

ʚʠʜʠʤʦʩʪʴ ʀʄʗ : ʪʠʧ 

ʀʤʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʦʥʦ ʥʘʟʳʚʘʝʪʩʷ ʠʤʝʥʝʤ ʨʦʣʠ ʠ 

ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤ ʠʤʝʥʝʤ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ, 
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ʧʦʟʚʦʣʷʶʱʠʤ ʨʘʟʣʠʯʘʪʴ ʧʦʣʶʩʘ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʘ 

ʘʩʩʦʮʠʘʮʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʘ, ʪʦ ʚ ʠʤʝʥʘʭ ʨʦʣʝʡ 

ʥʝʪ ʥʫʞʜʳ: ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ ʣʝʛʢʦ ʤʦʞʥʦ ʨʘʟʣʠʯʠʪʴ ʧʦ ʠʤʝʥʘʤ 

ʢʣʘʩʩʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʧʨʠʩʦʝʜʠʥʝʥʳ. ʆʜʥʘʢʦ, ʝʩʣʠ ʵʪʦ ʥʝ ʪʘʢ, ʪ. ʝ. 

ʝʩʣʠ ʜʚʘ ʢʣʘʩʩʘ ʩʦʝʜʠʥʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ, ʠʣʠ ʞʝ ʝʩʣʠ 

ʘʩʩʦʮʠʘʮʠʷ ʩʦʝʜʠʥʷʝʪ ʢʣʘʩʩ ʩ ʩʘʤʠʤ ʩʦʙʦʡ, ʪʦ ʫʢʘʟʘʥʠʝ ʨʦʣʝʡ 

ʧʦʣʶʩʦʚ ʘʩʩʦʮʠʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ. ʇʨʠʚʝʜʝʤ ʝʱʝ ʦʜʠʥ 

ʧʨʠʤʝʨ (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..38). 

Pos i t i on
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*Subor d i na t e

Ch i e f

s ubor d i na t es

1

2

3

2

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..38 ʆʧʠʩʘʥʠʝ ʠʝʨʘʨʭʠʠ ʜʦʣʞʥʦʩʪʝʡ 

ʅʘ ʨʠʩʫʥʢʝ ʠʟʦʙʨʘʞʝʥʘ ʘʩʩʦʮʠʘʮʠʷ ʢʣʘʩʩʘ Position  ʩ ʩʘʤʠʤ 

ʩʦʙʦʡ (1 ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..38). ʅʘ ʧʦʣʶʩʘʭ ʘʩʩʦʮʠʘʮʠʠ ʫʢʘʟʘʥʳ ʨʦʣʠ (2 ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..38). ɿʥʘʯʦʢ, 

ʧʦʢʘʟʳʚʘʶʱʠʡ ʥʘʧʨʘʚʣʝʥʠʝ ʯʪʝʥʠʷ (3 ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..38) (ʯʝʨʥʳʡ ʪʨʝʫʛʦʣʴʥʠʢ) ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʯʝʩʪʴ ʜʘʥʥʫ ʁʘʩʩʦʮʠʘʮʠ ʁʢʘʢ ñChief subordinates Subordinateò. ʕʪʘ 

ʘʩʩʦʮʠʘʮʠʷ ʧʨʠʟʚʘʥʘ ʦʪʨʘʟʠʪʴ ʥʘʣʠʯʠʝ ʠʝʨʘʨʭʠʠ ʧʦʜʯʠʥʝʥʥʦʩʪʠ 

ʜʦʣʞʥʦʩʪʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʠʟ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..38 ʚʠʜʥʦ ʪʦʣʢɹʦ, ʯʪʦ ʦʙʲʝʢʪʳ ʢʣʘʩʩʘ 

Person  ʦʙʨʘʟʫʶʪ ʥʝʢʦʪʦʨʫʶ ʠʝʨʘʨʭʠʶ (ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʩʚʷʟʘʥ ʩ 

ʥʝʢʦʪʦʨʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʥʠʞʝʣʝʞʘʱʠʭ ʚ ʠʝʨʘʨʭʠʠ ʦʙ̡ʝʢʪʦʚ ʠ ʥʝ 
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ʙʦʣʝʝ ʯʝʤ ʩ ʦʜʥʠʤ ʚʳʰʝʣʝʞʘʱʠʤ ʦʙʲʝʢʪʦʤ), ʥʦ ʥʝ ʙʦʣʝʝ ʪʦʛʦ. 

ʀʩʧʦʣʴʟʫʷ ʨʦʣʠ ʠ, ʟʘʦʜʥʦ, ʦʪʥʦʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ, ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʩʫʙʦʨʜʠʥʘʮʠʶ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʜʦʩʪʘʪʦʯʥʦ 

ʣʘʢʦʥʠʯʥʦ, ʥʦ ʪʦʯʥʦ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..39 ʫʢʘʟʘʥʦ, ʯʪʦ ʚ ʠʝʨʘʨʭʠʠ 

ʩʫʙʦʨʜʠʥʘʮʠʠ ʢʘʞʜʘʷ ʜʦʣʞʥʦʩʪʴ ʤʦʞʝʪ ʠʛʨʘʪʴ ʜʚʝ ʨʦʣʠ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʜʦʣʞʥʦʩʪʴ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʥʘʯʘʣʴʩʪʚʝʥʥʘʷ (1) 

(chief ), ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ IChief  (2)13 

ʠʤʝʶʱʠʡ ʦʧʝʨʘʮʠʶ petition  (ʥʘʯʘʣʴʥʠʢʫ ʤʦʞʥʦ ʧʦʜʘʪʴ 

ʩʣʫʞʝʙʥʫʶ ʟʘʧʠʩʢʫ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʦʣʞʥʦʩʪʴ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʦʜʯʠʥʝʥʥʘʷ (3) (subordinate ), ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ISubordinate  (4), ʠʤʝʶʱʠʡ ʦʧʝʨʘʮʠʶ 

report  (ʦʪ ʧʦʜʯʠʥʝʥʥʦʛʦ ʤʦʞʥʦ ʧʦʪʨʝʙʦʚʘʪʴ ʦʪʯʝʪ). ʋ ʥʘʯʘʣʴʥʠʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʯʠʥʝʥʥʳʭ (5), ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

0, ʫ ʧʦʜʯʠʥʝʥʥʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʥʘʯʘʣʴʥʠʢʘ (6). 

+r epor t ( ) : St r i ng

çi nt er f ac eè
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0 . . 1

*
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..39 ʈʦʣʠ ʧʦʣʶʩʦʚ ʘʩʩʦʮʠʘʮʠʠ 

ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʚʠʛʘʮʠʠ (navigability) ʜʣʷ ʧʦʣʶʩʘ 

ʘʩʩʦʮʠʘʮʠʠ ð ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʦʣʶʩʘ, ʠʤʝʶʱʝʝ ʟʥʘʯʝʥʠʝ ʪʠʧʘ 
                                                           

13
 ʉʣʦʞʠʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ ʪʨʘʜʠʮʠʷ ʥʘʯʠʥʘʪʴ ʠʤʝʥʘ ʠʥʪʝʨʬʝʡʩʦʚ ʩ 

ʧʨʦʧʠʩʥʦʡ ʙʫʢʚʳ I. 
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Boolean , ʠ ʦʧʨʝʜʝʣʷʶʱʝʝ, ʤʦʞʥʦ ʣʠ ʵʬʬʝʢʪʠʚʥʦ ʧʦʣʫʯʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʜʦʩʪʫʧ ʢ ʦʙʲʝʢʪʘʤ ʢʣʘʩʩʘ, 

ʧʨʠʩʦʝʜʠʥʝʥʥʦʤʫ ʢ ʜʘʥʥʦʤʫ ʧʦʣʶʩʫ ʘʩʩʦʮʠʘʮʠʠ.  

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʬʘʢʪʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʣʠ ʥʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʥʘʚʠʛʘʮʠʠ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ 

ʥʦʪʘʮʠʷ: ʝʩʣʠ ʥʘʚʠʛʘʮʠʷ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʧʦʣʶʩʘ ʚʦʟʤʦʞʥʘ, ʪʦ ʵʪʦʪ 

ʧʦʣʶʩ ʦʪʤʝʯʘʶʪ ʩʪʨʝʣʢʦʡ ʥʘ ʢʦʥʮʝ ʣʠʥʠʠ ʘʩʩʦʮʠʘʮʠʠ (1), ʝʩʣʠ ʞʝ 

ʥʘʚʠʛʘʮʠʷ ʥʝ ʚʦʟʤʦʞʥʘ, ʪʦ ʥʘ ʢʦʥʮʝ ʣʠʥʠʠ ʘʩʩʦʮʠʘʮʠʠ ʨʠʩʫʶʪ ʢʦʩʦʡ 

ʢʨʝʩʪʠʢ (2). ɺ ʧʨʠʤʝʨʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..40, ʥʘʚʠʛʘʮʠʷ ʚʦʟʤʦʞʥʘ 

ʪʦʣʴʢʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ Company ʢ Person , ʥʦ ʥʝ ʥʘʦʙʦʨʦʪ. 

çut i l i t yè

Company

Per s on

*

1

1

2

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..40 ɺʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʚʠʛʘʮʠʠ 

3.3.7. ʂʣʘʩʩ ʘʩʩʦʮʠʘʮʠʠ ʠ ʢʚʘʣʠʬʠʢʘʪʦʨ 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ 

ʘʩʩʦʮʠʘʮʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʘʪʨʠʙʫʪʳ (ʠ ʜʘʞʝ ʦʧʝʨʘʮʠʠ), 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʭʨʘʥʷʪʩʷ ʚ ʵʢʟʝʤʧʣʷʨʘʭ ʘʩʩʦʮʠʘʮʠʠ ð ʩʚʷʟʷʭ. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢʣʘʩʩ ʘʩʩʦʮʠʘʮʠʠ.  

ʂʣʘʩʩ ʘʩʩʦʮʠʘʮʠʠ (association class) ð ʵʪʦ ʩʫʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʘʩʩʦʮʠʘʮʠʝʡ, ʥʦ ʪʘʢʞʝ ʠʤʝʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʣʘʩʩʘ.  

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ɼʦʧʫʩʢʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʩʦʪʨʫʜʥʠʢ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʜʦʣʞʥʦʩʪʷʭ ʚ ʨʘʟʥʳʭ ʧʨʦʝʢʪʘʭ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ, ʯʪʦʙʳ 
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ʦʜʥʫ ʠ ʪʫ ʞʝ ʜʦʣʞʥʦʩʪʴ ʚ ʦʜʥʦʤ ʧʨʦʝʢʪʝ ʟʘʥʠʤʘʣʦ ʥʝʩʢʦʣʴʢʦ 

ʩʦʪʨʫʜʥʠʢʦʚ (ʜʨʦʙʣʝʥʠʝ ʩʪʘʚʢʠ). ʈʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʟʘʚʠʩʠʪ ʦʪ 

ʪʦʛʦ, ʩʢʦʣʴʢʦ ʢʦʥʢʨʝʪʥʦ ʚʨʝʤʝʥʠ ʧʨʦʨʘʙʦʪʘʣ ʜʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ ʚ 

ʜʘʥʥʦʡ ʜʦʣʞʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʧʨʦʝʢʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʦʚʤʝʱʝʥʠʝ ʜʦʣʞʥʦʩʪʝʡ 

(ʦʜʠʥ ʩʦʪʨʫʜʥʠʢ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʜʦʣʞʥʦʩʪʷʭ ʚ ʨʘʟʥʳʭ 

ʧʨʦʝʢʪʘʭ), ʥʦ ʠ ʜʨʦʙʣʝʥʠʝ ʩʪʘʚʦʢ (ʦʜʥʫ ʜʦʣʞʥʦʩʪʴ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʦʚ ð ʧʦʣʩʪʘʚʢʠ, ʯʝʪʚʝʨʪʴ ʩʪʘʚʢʠ ʠ ʪ. ʧ.). 

ʀʩʧʦʣʴʟʫʷ ʞʝ ʨʘʟʦʙʨʘʥʥʫʶ ʥʦʪʘʮʠʶ ʘʩʩʦʮʠʘʮʠʠ, ʤʳ ʤʦʞʝʤ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ Person , Position  ʠ Project  

ʠʤʝʝʪ ʤʝʩʪʦ ʘʩʩʦʮʠʘʮʠʷ "ʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤ". ʆʜʥʘʢʦ ʵʪʦʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ: ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ, ʢʘʢʫʶ ʜʦʣʶ ʜʘʥʥʦʡ ʜʦʣʞʥʦʩʪʠ 

ʟʘʥʠʤʘʝʪ ʜʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ. ʕʪʫ ʠʥʬʦʨʤʘʮʠʶ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʥʠ ʢ 

ʜʦʣʞʥʦʩʪʠ, ʥʠ ʢ ʩʦʪʨʫʜʥʠʢʫ, ʥʠ ʢ ʧʨʦʝʢʪʫ ð ʵʪʦ ʘʪʨʠʙʫʪ ʘʩʩʦʮʠʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʚʩʝʭ ʠʭ ʩʚʷʟʳʚʘʝʪ. ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..41 ʧʦʢʘʟʘʥ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʣʘʩʩʘ 

ʘʩʩʦʮʠʘʮʠʠ (1) ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

- pa r t : Per c en t

J ob

Per s on Pos i t i on
*

Pr o j ec t

*

*

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..41 ʂʣʘʩʩ ʘʩʩʦʮʠʘʮʠʠ 

ʇʨʦʜʦʣʞʠʤ ʨʘʟʛʦʚʦʨ ʧʨʦ ʩʧʝʮʠʬʠʢʫ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʢʣʘʩʩʘʤʠ Company  ʠ Person .  ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..40 ʦʥʠ ʩʚʷʟʘʥʳ ʦʪʥʦʰʝʥʠʝʤ 

ʘʩʩʦʮʠʘʮʠʠ ʩ ʢʨʘʪʥʦʩʪʷʤʠ ʧʦʣʶʩʦʚ "ʦʜʠʥ ʢʦ ʤʥʦʛʠʤ". ʊʘʢʘʷ 

ʘʩʩʦʮʠʘʮʠʷ ʜʦʩʪʘʚʣʷʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʢʣʘʩʩʘ Company, 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʦʣʶʩʝ ʩ ʢʨʘʪʥʦʩʪʴʶ "ʦʜʠʥ" ʤʥʦʞʝʩʪʚʦ (ʠʥʦʛʜʘ 
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ʙʦʣʴʰʦʝ) ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ Person , ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʧʦʣʶʩʝ ʩ 

ʢʨʘʪʥʦʩʪʴʶ "ʤʥʦʛʦ". ʆʜʥʘʢʦ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʥʫʞʥʦ 

ʧʦʣʫʯʠʪʴ ʥʝ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ Person , ʘ 

ʥʝʢʦʪʦʨʦʝ ʥʝʙʦʣʴʰʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʯʘʱʝ ʚʩʝʛʦ ʦʜʠʥ ʢʦʥʢʨʝʪʥʳʡ 

ʦʙʲʝʢʪ. ʏʪʦʙʳ ʚʳʜʝʣʠʪʴ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʜʠʥ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ, 

ʥʫʞʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʠʥʬʦʨʤʘʮʠʝʡ, ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʱʝʡ 

ʵʪʦʪ ʦʙʲʝʢʪ. ʊʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠʥʷʪʦ ʥʘʟʚrʘʪʴ ʢʣʶʯʦʤ. 

ʅʘʧʨʠʤʝʨ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ (ʀʅʅ) ʜʣʷ 

ʩʦʪʨʫʜʥʠʢʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʤʦʞʝʪ 

ʩʯʠʪʘʪʴʩʷ ʢʣʶʯʦʤ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 

(ʢʦʥʢʨʝʪʥʳʡ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ Person ) ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʩʣʝʜʫʶɦ ʝʝ ʪʨʠʚʠʘʣʴʥʦʝ ʨʝʰʝʥʠʝ: ʭʨʘʥʠʪʴ ʢʣʶʯ (ʀʅʅ) ʚ ʩʘʤʦʤ 

ʦʙʲʝʢʪʝ ʢʣʘʩʩʘ Person  ʚ ʢʘʯʝʩʪʚʝ ʘʪʨʠʙʫʪʘ ʠ, ʧʦʣʫʯʠʚ ʤʥʦʞʝʩʪʚʦ 

ʦʙʲʝʢʪʦʚ, ʧʝʨʝʙʠʨʘʪʴ ʠʭ ʚʩʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ 

ʥʘʡʜʝʪʩʷ ʪʦʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʠʩʢʦʤʦʝ ʟʥʘʯʝʥʠʝ ʢʣʶʯʘ. ʊʘʢʦʡ ʧʨʠʝʤ 

ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤ ʧʦʠʩʢʦʤ. ɼʣʷ ʢʦʤʧʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʥʝ ʦʯʝʥʴ 

ʤʥʦʛʦ ʩʦʪʨʫʜʥʠʢʦʚ, ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʤʦʞʝʪ ʙʳʪʴ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳʤ. 

ʅʦ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʢ ʧʦʣʶʩʫ ʩ ʢʨʘʪʥʦʩʪʴʶ "ʤʥʦʛʦ" 

ʧʨʠʩʦʝʜʠʥʝʥʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʥʦʛʦ ʦʙʲʝʢʪʦʚ, ʣʠʥʝʡʥʳʡ ʧʦʠʩʢ 

ʩʣʠʰʢʦʤ ʥʝʵʬʬʝʢʪʠʚʝʥ. ʀʟʚʝʩʪʥʦ ʤʥʦʞʝʩʪʚʦ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦ ʚʳʜʝʣʠʪʴ (ʥʘʡʪʠ ʚ ʤʥʦʞʝʩʪʚʝ) ʦʙʲʝʢʪ ʧʦ 

ʢʣʶʯʫ: ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʤʘʩʩʠʚʳ, ʪʘʙʣʠʮʳ ʨʘʩʩʪʘʥʦʚʢʠ (ʭʵʰ-ʪʘʙʣʠʮʳ), 

ʜʝʨʝʚʴʷ ʩʦʨʪʠʨʦʚʢʠ, ʚʥʝʰʥʠʝ ʠʥʜʝʢʩʳ ʠ ʜʨ. ʕʪʠ ʧʨʠʝʤʳ ʦʙʦʙʱʝʥʳ ʚ 

UML ʧʦʥʷʪʠʝʤ ʢʚʘʣʠʬʠʢʘʪʦʨʘ.  

ʂʚʘʣʠʬʠʢʘʪʦʨ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ (qualifier)ð ʵʪʦ ʘʪʨʠʙʫʪ 

(ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʘʪʨʠʙʫʪʦʚ) ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 

(ʢʦʪʦʨʳʭ) ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʦʜʠʥ (ʠʣʠ ʥʝʩʢʦʣʴʢʦ) ʦʙʲʝʢʪʦʚ 

ʢʣʘʩʩʘ, ʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʢ ʜʨʫʛʦʤʫ ʧʦʣʶʩʫ ʘʩʩʦʮʠʘʮʠʠ.  

ʂʚʘʣʠʬʠʢʘʪʦʨ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ 

ʥʘ ʧʦʣʶʩʝ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʠʤʳʢʘʶʱʝʛʦ ʢ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ ʢʣʘʩʩʘ. 

ɺʥʫʪʨʠ ʵʪʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ (ʠʣʠ ʨʷʜʦʤ ʩ ʥʠʤ) ʫʢʘʟʳʚʘʶʪʩʷ ʠʤʝʥʘ 
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ʠ, ʚʦʟʤʦʞʥʦ, ʪʠʧʳ ʘʪʨʠʙʫʪʦʚ ʢʚʘʣʠʬʠʢʘʪʦʨʘ. ʆʧʠʩʘʥʠʝ 

ʢʚʘʣʠʬʠʮʠʨʫʶʱʝʛʦ ʘʪʨʠʙʫʪʘ ʘʩʩʦʮʠʘʮʠʠ ʠʤʝʝʪ ʪʘʢʦʡ ʞʝ ʩʠʥʪʘʢʩʠʩ, 

ʯʪʦ ʠ ʦʧʠʩʘʥʠʝ ʦʙʳʯʥʦʛʦ ʘʪʨʠʙʫʪʘ ʢʣʘʩʩʘ, ʪʦʣʴʢʦ ʦʥʦ ʥʝ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʚʘʣʠʬʠʢʘʪʦʨʘ ð ʩʥʠʟʠʪʴ ʢʨʘʪʥʦʩʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʧʦʣʶʩʘ ʘʩʩʦʮʠʘʮʠʠ, ʧʦʵʪʦʤʫ ʚ ʦʩʥʦʚʥʦʤ ʦʥ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʩʩʦʮʠʘʮʠʷʭ ʩ ʢʨʘʪʥʦʩʪʷʤʠ ʧʦʣʶʩʦʚ "ʦʜʠʥ ʢʦ ʤʥʦʛʠʤ" 

ʠʣʠ "ʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤ" ʠ ʩʪʦʠʪ ʫ ʧʦʣʶʩʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤʫ ʧʦʣʶʩʫ 

ʩ ʢʨʘʪʥʦʩʪʴʶ "ʤʥʦʛʦ". 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʚʘʣʠʬʠʢʘʪʦʨʘ ʢʨʘʪʥʦʩʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʧʦʣʶʩʘ ʩʥʠʞʘʝʪʩʷ, ʠ ʵʪʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ 

ʜʠʘʛʨʘʤʤʝ. ʉʨʘʚʥʠʪʝ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..40 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..42. 

çut i l i t yè

Company

Per s on

0 . . 1

1

Pr s _ i d : I n t eger

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..42 ʂʚʘʣʠʬʠʢʘʪʦʨ 

ʂʨʘʪʥʦʩʪʴ ʧʦʣʶʩʘ ʫ ʢʣʘʩʩʘ Person  ʠʟʤʝʥʠʣʘʩʴ ʩ *  ʜʦ 0..1 , ʪʘʢ 

ʢʘʢ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ Person  ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʶʯʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ, 

ʘ ʤʦʞʝʪ ʠ ʦʪʩʫʪʩʪʚʦʚʘʪʴ (ʥʝʧʨʘʚʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʣʶʯʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʥʘ ʧʦʣʶʩʝ ʘʩʩʦʮʠʘʮʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʧʦʣʶʩʫ ʢʚʘʣʠʬʠʢʘʪʦʨʘ, ʟʘʜʘʥʘ ʢʨʘʪʥʦʩʪʴ, ʪʦ ʦʥʘ ʫʢʘʟʳʚʘʝʪ ʥʝ 

ʜʦʧʫʩʪʠʤʫʶ ʤʦʱʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ, ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʢ 

ʧʦʣʶʩʫ ʩʚʷʟʠ, ʘ ʜʦʧʫʩʪʠʤʫʶ ʤʦʱʥʦʩʪʴ ʪʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʢʦʪʦʨʦʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʟʘʜʘʥʠʠ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ ʢʚʘʣʠʬʠʢʘʪʦʨʘ. 
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3.4. ɼʀɸɻʈɸʄʄʓ ʈɽɸʃʀɿɸʎʀʀ 

ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʩʨʘʟʫ ʜʚʫʤ ʜʠʘʛʨʘʤʤʘʤ: ʢʦʤʧʦʥʝʥʪʦʚ 

ʠ ʨʘʟʤʝʱʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʙʱʘʶʱʝʝ 

ʥʘʟʚʘʥʠʝ ð ʜʠʘʛʨʘʤʤʳ ʨʝʘʣʠʟʘʮʠʠ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʝ 

ʜʠʘʛʨʘʤʤʳ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʥʘ ʧʦʟʜʥʝʡʰʠʭ ʬʘʟʘʭ 

ʨʘʟʨʘʙʦʪʢʠ ð ʥʘ ʬʘʟʘʭ ʨʝʘʣʠʟʘʮʠʠ ʠ ʧʦʩʪʘʚʢʠ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʚ ʛʣʘʚʝ 

5). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʨʘʥʥʠʭ ʬʘʟʘʭ ʨʘʟʨʘʙʦʪʢʠ ð ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ð ʵʪʠ ʜʠʘʛʨʘʤʤʳ ʣʠʙʦ ʚʦʦʙʱʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, 

ʣʠʙʦ ʠʤʝʶʪ ʩʘʤʳʡ ʦʙʱʠʡ, ʥʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʚʠʜ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʢʦʤʧʦʥʝʥʪʦʚ), 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʫʟʣʘʤ (ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʥʘ 

ʜʠʘʛʨʘʤʤʘʭ ʨʘʟʤʝʱʝʥʠʷ). 

ɺ UML 2 ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ UML 1 ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʠʟʤʝʥʝʥʠʝ, ʘ ʠʤʝʥʥʦ, ʧʦʥʷʪʠʝ "ʢʦʤʧʦʥʝʥʪ" ʙʳʣʦ ʨʘʟʜʝʣʝʥʦ ʥʘ ʜʚʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: ʣʦʛʠʯʝʩʢʫʶ ʠ ʬʠʟʠʯʝʩʢʫʶ. ʃʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, 

ʧʨʦʜʦʣʞʘʶʱʘʷ ʥʦʩʠʪʴ ʠʤʷ ʢʦʤʧʦʥʝʥʪ (component), ʷʚʣʷʝʪʩʷ 

ʵʣʝʤʝʥʪʦʤ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʠʟʠʯʝʩʢʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, ʥʘʟʳʚʘʝʤʘʷ ʘʨʪʝʬʘʢʪʦʤ (artifact), ʦʣʠʮʝʪʚʦʨʷʝʪ 

ʬʠʟʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʨʘʟʤʝʱʘʶʱʠʡʩʷ ʥʘ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʫʟʣʝ (node). 

ɼʠʘʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʨʘʟʤʝʱʝʥʠʷ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ, 

ʦʙʲʝʜʠʥʷʷ ʚʦʝʜʠʥʦ ʩʣʝʜʫʶʱʠʝ, ʪʝʩʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʥʳʝ, ʚʝʱʠ: 

- ʩʪʨʫʢʪʫʨʫ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʢʦʤʧʦʥʝʥʪʦʚ); 

- ʦʪʦʙʨʘʞʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʢʦʤʧʦʥʝʥʪʦʚ) ʥʘ 

ʬʠʟʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʘʨʪʝʬʘʢʪʳ); 

- ʩʪʨʫʢʪʫʨʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ (ʫʟʣʦʚ) ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ 

ʧʦ ʥʠʤ ʬʠʟʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʘʨʪʝʬʘʢʪʘʤʠ). 

3.4.1. ʀʥʪʝʨʬʝʡʩ 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʨʦʣʠ (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..43), ʢʦʪʦʨʳʝ ʠʛʨʘʶʪ ʠʥʪʝʨʬʝʡʩʳ (1) 
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ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤ, ʥʘʧʨʠʤʝʨ, ʢʦʤʧʦʥʝʥʪʘʤ (2). 

ʀʥʪʝʨʬʝʡʩ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʥʳʤ
14

 ʠ ʪʨʝʙʫʝʤʳʤ
15

.  

Component
çi nt er f ac eè

I nt er f ac e

3

4

12
 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..43 ʆʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ ʠ ʠʥʪʝʨʬʝʡʩʘʤʠ 

ʆʜʥʘʢʦ, ʥʝʣʴʟʷ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʩʘʤ ʧʦ ʩʝʙʝ ʠʥʪʝʨʬʝʡʩ ð ʵʪʦ 

ʧʨʦʩʪʦ ʦʧʠʩʘʥʠʝ ʢʦʥʪʨʘʢʪʘ, ʘ ʦʙʝʩʧʝʯʝʥʥʳʤ ʠʣʠ ʪʨʝʙʫʝʤʳʤ ʦʥ 

ʩʪʘʥʦʚʠʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ ʵʪʦʪ ʠʥʪʝʨʬʝʡʩ ʠʩʧʦʣʴʟʫʝʪʩʷ: 

- ʝʩʣʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʨʝʘʣʠʟʫʝʪ ʠʥʪʝʨʬʝʡʩ ð ʪʦ ʜʣʷ ʜʘʥʥʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʵʪʦ ʦʙʝʩʧʝʯʝʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʜʘʥʥʳʡ ʬʘʢʪ 

ʧʦʢʘʟʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʰʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ (3 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..43); 

- ʝʩʣʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʚʳʟʳʚʘʝʪ ʦʧʝʨʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ð ʪʦ 

ʜʣʷ ʜʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʵʪʦ ʪʨʝʙʫʝʤʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʜʘʥʥʳʡ 

ʬʘʢʪ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʪʥʦʰʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ (4 ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..43). 

ʈʘʟʦʙʨʘʚʰʠʩʴ ʩ ʠʥʪʝʨʬʝʡʩʘʤʠ, ʜʘʚʘʡʪʝ ʧʝʨʝʡʜʝʤ ʢ 

ʢʦʤʧʦʥʝʥʪʘʤ. 

3.4.2. ʂʦʤʧʦʥʝʥʪʳ, ʘʨʪʝʬʘʢʪʳ ʠ ʫʟʣʳ 

ʂʦʤʧʦʥʝʥʪ (component)ð ʵʪʦ ʤʦʜʫʣʴʥʳʡ ʬʨʘʛʤʝʥʪ 

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʢʦʪʦʨʳʤ 

ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʦʙʝʩʧʝʯʝʥʥʳʭ ʠ ʪʨʝʙʫʝʤʳʭ ʠʥʪʝʨʬʝʡʩʦʚ.  

                                                           

14
 ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʘʨʠʘʥʪʳ ʧʝʨʝʚʦʜʘ: 

"ʨʝʘʣʠʟʦʚʘʥʥʳʡ", "ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʡ". 
15

 ɺʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚʘʨʠʘʥʪ ʧʝʨʝʚʦʜʘ ð 

"ʟʘʧʨʘʰʠʚʘʝʤʳʡ". 
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ʂʦʤʧʦʥʝʥʪ UML ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʦʜʝʣʠ, ʠ ʦʧʠʩʳʚʘʝʪ 

ʣʦʛʠʯʝʩʢʫʶ ʩʫʱʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʫɦ ʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʚʦ ʚʨʝʤʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (design time), ʭʦʪʷ ʚ ʜʘʣʥɹʝʡʰʝʤ ʝʝ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ 

ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ (ʘʨʪʝʬʘʢʪʦʤ) ʚʨʝʤʝʥʠ ʠʩʧʦʣʥʝʥʠʷ (run time). 

ʉʪʘʥʜʘʨʪʦʤ UML ʜʣʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʪʝʨʝʦʪʠʧʳ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʘ ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..10. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..10 ʉʪʘʥʜʘʨʪʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʢʦʤʧʦʥʝʥʪ 

ʉʪʝʨʝʦʪʠʧ ʆʧʠʩʘʥʠʝ 
çbuildComponentè ʢʦʤʧʦʥʝʥʪ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ 

çentityè ʧʦʩʪʦʷʥʥʦ ʭʨʘʥʠʤʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʢʦʤʧʦʥʝʥʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʥʝʢʦʪʦʨʦʝ ʧʦʥʷʪʠʝ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

çserviceè ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʙʝʟ ʩʦʩʪʦʷʥʠʷ, 

ʚʦʟʚʨʘʱʘʶʱʠʡ ʟʘʧʨʘʰʠʚʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʙʝʟ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ 

çsubsystemè ʝʜʠʥʠʮʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʙʦʣʴh ʦʡ 

ʩʠʩʪʝʤʳ 

ɸʥʘʣʦʛʦʤ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʤʳʩʣʝ ʩʙʦʨʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʘʨʪʝʬʘʢʪʘ ʚ UML. ʇʨʠʯʝʤ ʥʝ ʣʶʙʦʛʦ ʘʨʪʝʬʘʢʪʘ, ʘ 

ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʭ ʠʟ ʝʛʦ ʩʪʝʨʝʦʪʠʧʦʚ. 

ɸʨʪʝʬʘʢʪ ð ʵʪʦ ʣʶʙʦʡ ʩʦʟʜʘʥʥʳʡ ʠʩʢʫʩʩʪʚʝʥʥʦ ʵʣʝʤʝʥʪ 

ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ. 

ʂ ʵʣʝʤʝʥʪʘʤ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʢ 

ʘʨʪʝʬʘʢʪʘʤ, ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʠʩʧʦʣʥʷʝʤʳʝ ʬʘʡʣʳ, ʠʩʭʦʜʥʳʝ ʪʝʢʩʪʳ, 

ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʩʧʨʘʚʦʯʥʳʝ ʬʘʡʣʳ, ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, 

ʬʘʡʣʳ ʩ ʜʘʥʥʳʤʠ, ʤʦʜʝʣʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ, ʷʚʣʷʶʱʝʝʩʷ ʬʠʟʠʯʝʩʢʠʤ 

ʵʣʝʤʝʥʪʦʤ ʠʥʬʦʨʤʘʮʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʘʨʪʝʬʘʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʪʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʭʦʜʷʪ ʚ ʝʝ ʩʦʩʪʘʚ. 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʘʢ-ʪʦ ʦʪʨʘʞʘʪʴ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ 

ʘʨʪʝʬʘʢʪʦʚ ʚ UML 2 ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʩʪʝʨʝʦʪʠʧʳ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 3.10.  

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..11 ʉʪʘʥʜʘʨʪʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʘʨʪʝʬʘʢʪʦʚ 

ʉʪʝʨʝʦʪʠʧ ʆʧʠʩʘʥʠʝ 
çfileè ʌʘʡʣ ʣʶʙʦʛʦ ʪʠʧʘ, ʭʨʘʥʠʤʳʡ ʚ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʝ 

çdocumentè ʘʨʪʝʬʘʢʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʬʘʡʣ (ʜʦʢʫʤʝʥʪ), 

ʢʦʪʦʨʳʡ ʥʝ ʷʚʣʷʝʪʩʷ ʥʠ ʬʘʡʣʦʤ ʠʩʭʦʜʥʳʭ 

ʪʝʢʩʪʦʚ, ʥʠ ʠʩʧʦʣʥʷʝʤʳʤ ʬʘʡʣʦʤ 

çexecutableè ʚʳʧʦʣʥʠʤʘʷ ʧʨʦʛʨʘʤʤʘ ʣʶʙʦʛʦ ʚʠʜʘ. 

ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦ ʫʤʦʣʯʘʥʠʶ, ʝʩʣʠ ʥʠʢʘʢʦʡ 

ʩʪʝʨʝʦʪʠʧ ʥʝ ʫʢʘʟʘʥ 

çlibraryè ʩʪʘʪʠʯʝʩʢʘʷ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ 

çscriptè ʬʘʡʣ, ʩʦʜʝʨʞʘʱʠʡ ʪʝʢʩʪ, ʜʦʧʫʩʢʘʶʱʠʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʘʤʠ 

çsourceè ʬʘʡʣ ʩ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʧʨʦʛʨʘʤʤʳ 

ʆʜʥʘʢʦ ʨʝʘʣʴʥʳʝ ʘʨʪʝʬʘʢʪʳ ʛʦʨʘʟʜʦ ʨʘʟʥʦʦʙʨʘʟʥʝʝ ʧʦ ʩʚʦʠʤ 

ʪʠʧʘʤ, ʯʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ. ʏʪʦʙʳ ʢʘʢ-ʪʦ ʫʯʝʩʪʴ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʤʥʦʛʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ 

ʩʪʝʨʝʦʪʠʧʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʪʝʨʝʦʪʠʧʳ ʘʨʪʝʬʘʢʪʦʚ, 

ʯʘʩʪʦ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʯʢʘʤʠ ʠ ʬʠʛʫʨʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 

ʚʳʩʦʢʫʶ ʥʘʛʣʷʜʥʦʩʪʴ ʜʠʘʛʨʘʤʤ. 

ʉʘʤrʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʥʷʪʠʷ ʘʨʪʝʬʘʢʪʘ ʚ 

UML ʚ̫ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʘʨʪʝʬʘʢʪ ʤʦʞʝʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʘʥʠʬʝʩʪʘʮʠʠ. 

ʄʘʥʠʬʝʩʪʘʮʠʷ ð ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦ 

ʩʪʝʨʝʦʪʠʧʦʤ çmanifest è, ʩʚʷʟʳʚʘʶʱʝʝ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ (ʥʘʧʨʠʤʝʨ, 

ʢʣʘʩʩ ʠʣʠ ʢʦʤʧʦʥʝʥʪ) ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʚ ʚʠʜʝ 

ʘʨʪʝʬʘʢʪʘ.  

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..44 ʧʨʝʜʩʪʘʚʣʝʥ ʢʣʘʩʩ Company, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ 



119 
 

ʦʪʥʦʰʝʥʠʝʤ ʤʘʥʠʬʝʩʪʘʮʠʠ (ʟʘʚʠʩʠʤʦʩʪʴ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ 

çmanifest è) ʩ ʜʚʫʤʷ ʘʨʪʝʬʘʢʪʘʤʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çsour ceè, 

ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʶʪ ʘʨʪʝʬʘʢʪ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ð 

ʜʠʥʘʤʠʯʝʩʢʫʶ ʙʠʙʣʠʦʪʝʢʫ (ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çlibrary è) Company. 
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c ompany . h
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c ompany . c

çut i l i t yè

Company

çmani f es t è
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Company
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..44 ɸʨʪʝʬʘʢʪʳ 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʦʪʥʦʰʝʥʠʝ ʤʘʥʠʬʝʩʪʘʮʠʠ ð ʵʪʦ ʦʪʥʦʰʝʥʠʝ 

ʪʠʧʘ "ʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤ", ʦʜʠʥ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥ ʤʥʦʛʠʤʠ ʘʨʪʝʬʘʢʪʘʤʠ, ʠ ʦʜʠʥ ʘʨʪʝʬʘʢʪ ʤʦʞʝʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ.  

ʄʘʥʠʬʝʩʪʘʮʠʶ ʛʨʘʬʠʯʝʩʢʠ ʠʟʦʙʨʘʞʘʶʪ ʦʪʥʦʰʝʥʠʝʤ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çmanifest è ʦʪ ʘʨʪʝʬʘʢʪʘ ʢ ʨʝʘʣʠʟʫʝʤʦʡ 

ʩʫʱʥʦʩʪʠ. ʇʦʩʢʦʣʴʢʫ ʤʘʥʠʬʝʩʪʘʮʠʷ ð ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʪʠʧʘ "ʤʥʦʛʠʝ 

ʢʦ ʤʥʦʛʠʤ", ʜʣʷ ʧʦʣʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʪʥʦʰʝʥʠʷ ʤʘʥʠʬʝʩʪʘʮʠʠ ʤʦʛʫʪ 

ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʥʝʩʢʦʣʴʢʦ ʦʪʥʦʰʝʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʤʦʜʝʣʠ. 

ʇʦʩʣʝʜʥʷʷ ʩʫʱʥʦʩʪʴ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ ð ʫʟʝʣ.  

ʋʟʝʣ (node) ð ʵʪʦ ʬʠʟʠʯʝʩʢʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʨʝʩʫʨʩ, 

ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ. 

ɺ UML 2 ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ ʩʪʝʨʝʦʪʠʧʘ ʜʣʷ ʫʟʣʦʚ 

çexecutionEnv i ronment è ʠ çdevice è. 

ʋʟʝʣ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çexecutionEnv i ronment è ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʥʘ ʢʦʪʦʨʦʡ 

ʧʨʦʠʩʭʦʜʠʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ. ʋʟʝʣ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çdevice è 

ʪʘʢʞʝ ʤʦʜʝʣʠʨʫʝʪ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʥʦ ʜʦʧʫʩʢʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʣʦʞʝʥʠʝ ʦʜʥʦʛʦ ʫʟʣʘ ʚ ʜʨʫʛʦʡ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..45. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..45 ʅʦʪʘʮʠʷ ʫʟʣʘ 

ɸʨʪʝʬʘʢʪʳ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʷ ʝʝ ʨʘʙʦʪʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʫʟʣʘʭ, 

ʯʪʦ ʛʨʘʬʠʯʝʩʢʠ ʚʳʨʘʞʘʝʪʩʷ ʣʠʙʦ ʠʭ ʧʝʨʝʯʠʩʣʝʥʠʝʤ ʚʥʫʪʨʠ ʫʟʣʘ (1 ʥʘ 

ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..45), 

ʣʠʙʦ ʦʪʥʦʰʝʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çdeploy è ʤʝʞʜʫ 

ʘʨʪʝʬʘʢʪʦʤ ʠ ʫʟʣʦʤ (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..46), ʣʠʙʦ ʠʟʦʙʨʘʞʝʥʠʝʤ ʘʨʪʝʬʘʢʪʘ ʚʥʫʪʨʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʫʟʣʘ (2 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..46). ɺʩʝ ʥʦʪʘʮʠʠ ʨʘʚʥʦʧʨʘʚʥʳ. 
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Wor k s t a t i on

çdep l oyè

Wor k s t a t i on

çex ec ut ab l eè

Cl i ent

1

2
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..46 ʅʦʪʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʘʨʪʝʬʘʢʪʘ ʥʘ ʫʟʣʝ 

ʇʦʩʣʝʜʥʝʝ, ʯʪʦ ʥʘʤ ʦʩʪʘʣʦʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʧʘʨʘʛʨʘʬʘ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʫʟʣʘʤʠ.  

ɽʩʣʠ ʫʟʣʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝʤ ʘʩʩʦʮʠʘʮʠʠ, ʪʦ ʵʪʦ 

ʦʟʥʘʯʘʝʪ ʪʦ ʞʝ, ʯʪʦ ʠ ʚ ʜʨʫʛʠʭ ʢʦʥʪʝʢʩʪʘʭ: ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ 

ʩʦʦʙʱʝʥʠʷʤʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʩʝʪʷʤ, ʩʦʩʪʦʷʱʠʤ 

ʠʟ ʫʟʣʦʚ, ʘʩʩʦʮʠʘʮʠʷ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʢʘʥʘʣʘ ʩʚʷʟʠ. ɽʩʣʠ ʥʫʞʥʦ 

ʫʢʘʟʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ ʢʘʥʘʣʘ, ʪʦ ʵʪʦ 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʠʩʧʦʣʴʟʫʷ ʦʙʱʠʝ ʤʝʭʘʥʠʟʤʳ: ʩʪʝʨʝʦʪʠʧʳ (çtcp / ip è 

ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..47), 

ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʠʤʝʥʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ. 

AppSer v erWor k s t a t i on
* 1

çt c p / i pè

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..47 ɸʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʫʟʣʘʤʠ 

3.5. ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʅɸ ʋʈʆɺʅɽ ʈʆʃɽʁ ʀ 

ʕʂɿɽʄʇʃʗʈʆɺ ʂʃɸʉʉʀʌʀʂɸʊʆʈʆɺ 

ʅʘ ʩʪʨʫʢʪʫʨʥʳʭ ʜʠʘʛʨʘʤʤʘʭ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʧʝʨʚʳʭ 

ʨʘʟʜʝʣʘʭ ʵʪʦʡ ʛʣʘʚʳ, ʩʫʱʥʦʩʪʠ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʷʚʣʷʶʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ. ʕʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʝʩʣʠ ʠ ʧʦʷʚʣʷʶʪʩʷ, 

ʪʦ ʠʛʨʘʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ. ʆʜʥʘʢʦ ʙʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʩ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ, ʦʙʲʝʢʪʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ. ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʨʝʜʩʪʚʘ UML, ʢʦʪʦʨʳʝ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ. 

3.5.1. ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ UML ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʨʷʜ 

ʢʣʘʩʩʦʚ ʠʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠʤʝʶʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʫʶ ʚʥʫʪʨʝʥʥʶʶ 

ʩʪʨʫʢʪʫʨʫ. ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʟʜʝʣʘʭ ʤʳ ʚʩʪʨʝʯʘʣʠʩʴ, ʥʘʧʨʠʤʝʨ, ʩ 

ʦʪʥʦʰʝʥʠʝʤ ʢʦʤʧʦʟʠʮʠʠ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ "ʮʝʣʳʤ" ʠ ʝʛʦ "ʯʘʩʪʷʤʠ". ʕʪʦ ʭʦʪʴ 

ʠ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʥʘʣʠʯʠʷ ʫ ʢʣʘʩʩʘ (ʢʦʤʧʦʟʠʪʘ) 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ, ʦʜʥʘʢʦ ʦʥ ʥʝ ʜʦ ʢʦʥʮʘ ʦʪʨʘʞʘʝʪ ʩʫʪʴ ʧʦʥʷʪʠʷ 

"ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ", ʧʨʠʥʷʪʦʛʦ ʚ UML, ʠ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦʡ 

ʛʨʘʥʴʶ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʦʜ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʦʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 

ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʦʪ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʚ 

ʚʠʜʝ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʪʝʡʥʝʨʘ, ʥʦ ʪʘʢʞʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ 

ʥʝʢʦʪʦʨʳʡ ʢʦʥʪʝʢʩʪ, ʪ.ʝ. ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ð ʵʪʦ ʣʦʛʠʯʝʩʢʦʝ 

ʧʦʥʷʪʠʝ, ʢʦʪʦʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʧʦ ʧʨʠʥʮʠʧʫ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʣʷ ʚʧrʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠ ʧʦʚʝʜʝʥʠʝ. 

ɺ UML ʨʘʟʣʠʯʘʶʪ ʜʚʝ ʛʨʫʧʧʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ. ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ 

ʢʣʘʩʩʳ ʠ ʢʦʤʧʦʥʝʥʪʳ, ʘ ʢʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʠʥʘʜʣʝʞʠʪ ʪʘʢʘʷ 

ʩʫʱʥʦʩʪʴ, ʢʘʢ ʢʦʦʧʝʨʘʮʠʷ. 

ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ ʚ UML ʠʤʝʶʪʩʷ ʩʚʦʠ ʩʨʝʜʩʪʚʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʠʤʝʥʥʦ ʦʙʩʫʞʜʝʥʠʶ ʵʪʠʭ 

ʩʨʝʜʩʪʚ ʧʦʩʚʷʱʝʥʳ ʧʝʨʚʳʝ ʜʚʘ ʧʘʨʘʛʨʘʬʘ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ. 

ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ð ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ 

ʥʦʚʦʚʚʝʜʝʥʠʡ UML 2. ʆʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʤʝʭʘʥʠʟʤ ʩʪʨʫʢʪʫʨʥʦʡ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʥʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ (ʢʣʘʩʩʳ ʠ 

ʢʦʤʧʦʥʝʥʪʳ). ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʢʘʟʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʧʨʷʤʦ, ʢʘʢ ʠʤʝʥʥʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʩʣʦʞʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, 

ʟʘʪʨʫʜʥʷʣʘ ʩʦʩʪʘʚʣʝʥʠʝ ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʚ UML 1. ɺ UML 2 ʵʪʦ 

ʦʛʨʘʥʠʯʝʥʠʝ ʩʥʷʪʦ. 

ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ð ʵʪʦ ʩʪʨʫʢʪʫʨʥʘʷ 

ʜʠʘʛʨʘʤʤʘ, ʢʦʪʦʨʘʷ ʨʘʩʢʨʳʚʘʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠ ʧʫʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʣʝʤʝʥʪʦʚ (ʯʘʩʪʝʡ), 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʫ ʩʪʨʫʢʪʫʨʫ. 
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ʅʘ ʜʠʘʛʨʘʤʤʘʭ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ. 

- ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (structured classifier); 

- ʯʘʩʪʴ (part); 

- ʧʦʨʪ (port); 

- ʩʦʝʜʠʥʠʪʝʣʴ (connector). 

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (structured classifier) ð 

ʵʪʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨ (ʢʣʘʩʩ ʠʣʠ ʢʦʤʧʦʥʝʥʪ), ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ 

ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʝʪʩʷ ʜʠʘʛʨʘʤʤʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ.  

ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʭʦʞʝ ʥʘ ʪʘʚʪʦʣʦʛʠʶ, ʥʦ ʬʦʨʤʘʣʴʥʦ ʦʥʦ 

ʧʨʘʚʠʣʴʥʦ, ʪʘʢ ʢʘʢ ʩʘʤʦ ʧʦʥʷʪʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʢʫʩʩʪʚʝʥʥʦ. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ 

ʠʟʦʙʨʘʞʘʝʪʩʷ ʦʙʳʯʥʦʡ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʬʠʛʫʨʦʡ ð 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ, ʚʥʫʪʨʠ ʠ ʥʘ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʘʶʪʩʷ 

ʬʠʛʫʨʳ ʠ ʟʥʘʯʢʠ ʜʨʫʛʠʭ ʩʫʱʥʦʩʪʝʡ. ʆʙʳʯʥʦ ʥʘ ʦʜʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʢʨʳʚʘʶʪ ʩʪʨʫʢʪʫʨʫ ʦʜʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, 

ʧʦʢʘʟʳʚʘʷ ʯʘʩʪʠ ʪʦʣʴʢʦ ʵʪʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ.  

ʏʘʩʪʴʆʰʠʙʢʘ! ɿʘʢʣʘʜʢʘ ʥʝ ʦʧʨʝʜʝʣʝʥʘ. (part) ð ʵʪʦ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʨʦʣʴ, ʢʦʪʦʨʫʶ ʝʝ 

ʵʢʟʝʤʧʣʷʨ ʠʛʨʘʝʪ ʚʥʫʪʨʠ ʵʢʟʝʤʧʣʷʨʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 

ʇʦʨʪ(port) ð ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʪʦʯʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(interaction point) ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠ ʝʛʦ ʯʘʩʪʝʡ 

ʩ ʚʥʝʰʥʠʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʠʤ ʩʫʱʥʦʩʪʷʤʠ. 

ʇʦʨʪ ʠʟʦʙʨʘʞʘʝʪʩʷ ʢʘʢ ʥʝʙʦʣʴʰʦʡ ʢʚʘʜʨʘʪʠʢ ʥʘ ʛʨʘʥʠʮʝ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʠʣʠ ʯʘʩʪʠ (1). ɼʣʷ ʧʦʨʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʫʢʘʟʘʥʦ ʠʤʷ (2), ʘ ʪʘʢʞʝ ʪʠʧ (3) ʠ ʢʨʘʪʥʦʩʪʴ (4). ɽʩʣʠ ʫʢʘʟʘʥ ʪʠʧ, 

ʪʦ ʵʪʦ ʜʦʣʞʝʥ ʙʳʪʴ ʠʥʪʝʨʬʝʡʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʜʘʥʥʳʡ ʧʦʨʪ. ɺʧʨʦʯʝʤ, ʪʠʧ ʤʦʞʥʦ ʠ ʥʝ 

ʫʢʘʟʳʚʘʪʴ, ʘ ʷʚʥʦ ʧʨʠʩʦʝʜʠʥʠʪʴ ʢ ʧʦʨʪʫ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʠ/ʠʣʠ ʪʨʝʙʫʝʤʳʭ ʠʥʪʝʨʬʝʡʩʦʚ (5), ʯʝʨʝʟ ʢʦʪʦʨʳʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʢʨʫʞʘʶɦ ʠʤ ʤʠʨʦʤ. ʆʙʱʘʷ 
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ʥʦʪʘʮʠʷ ʩʫʱʥʦʩʪʠ ʧʦʨʪ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..48. 

Ser v i c e

I Manager

admi n : I Manager

Ser v i c e

admi n

s r v :

I Quer y [ * ] , I Res pons e [ * ]

s r v

I Quer y [ * ] I Res pons e[ * ]3

1

2

4

5 5

6
7

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..48. ʅʦʪʘʮʠʷ ʧʦʨʪʘ 

ʂʘʢ ʙʳʣʦ ʫʞʝ ʩʢʘʟʘʥʦ, ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʦʪʳ ʜʣʷ ʚʩʝʚʦʟʤʦʞʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʜʨʫʛʠʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʣʠʰʴ ʙʳ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

ʨʦʣʠ, ʢʦʪʦʨʫʶ ʠʛʨʘʝʪ ʯʘʩʪʴ. ʕʪʠ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʤʦʛʫʪ 

ʙʳʪʴ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʷʚʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʘʩʩʦʮʠʘʮʠʠ) ʠʣʠ 

ʥʝʷʚʥʳʤʠ (ʥʘʧʨʠʤʝʨ, ʟʘʚʠʩʠʤʦʩʪʠ) ʦʪʥʦʰʝʥʠʷʤʠ. ɺ ʨʘʤʢʘʭ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʚ ʚʠʜʝ ʩʦʝʜʠʥʠʪʝʣʝʡ. 

ʉʦʝʜʠʥʠʪʝʣʴ (connector) ʩʣʫʞʠʪ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʯʘʩʪʝʡ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʤʝʞʜʫ ʩʦʙʦʡ.  

ʉʦʝʜʠʥʠʪʝʣʴ ʤʦʞʝʪ ʩʦʝʜʠʥʷʪʴ ʧʦʨʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩ ʝʛʦ ʯʘʩʪʴʶ ʠʣʠ ʧʨʦʩʪʦ ʩʦʝʜʠʥʷʪʴ ʯʘʩʪʠ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʇʨʠ ʵʪʦʤ ʧʦʨʪʳ ʥʘ ʛʨʘʥʠʮʘʭ ʯʘʩʪʝʡ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴʩʷ, ʘ ʤʦʛʫʪ 

ʠ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʩʦʝʜʠʥʠʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʜʠʘʛʨʘʤʤʘʭ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ, ʥʦ ʠ ʚ ʢʦʦʧʝʨʘʮʠʷʭ. 

ʉʦʝʜʠʥʠʪʝʣʠ ʙʳʚʘʶʪ ʜʚʫʭ ʚʠʜʦʚ: ʜʝʣʝʛʠʨʫʶʱʠʝ ʠ ʩʙʦʨʦʯʥʳʝ. 
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ʉʦʝʜʠʥʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʷʝʪ ʧʦʨʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩ ʝʛʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʴʶ ʥʘʟʳʚʘʝʪʩʷ 

ʜʝʣʝʛʠʨʫʶʱʠʤ ʩʦʝʜʠʥʠʪʝʣʝʤ (delegation connector).  

ʉʦʝʜʠʥʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʦʝʜʠʥʷʝʪ ʜʚʝ ʯʘʩʪʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʥʘʟʳʚʘʝʪʩʷ ʩʙʦʨʦʯʥʳʤ 

ʩʦʝʜʠʥʠʪʝʣʝʤ (assembly connector).  

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..49 ʧʦʢʘʟʘʥʳ ʦʙʘ ʚʠʜʘ ʩʦʝʜʠʥʠʪʝʣʝʡ: ʜʝʣʝʛʠʨʫʶʱʠʝ (1) ʠ 

ʩʙʦʨʦʯʥʳʝ (2). ɼʣʷ ʜʝʣʝʛʠʨʫʶʱʠʭ ʩʦʝʜʠʥʠʪʝʣʝʡ ʩʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʥʦʪʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʪʝʨʝʦʪʠʧʘ çdelegate è (3). 

Cor e

Ser v i c e

Quer y

Manager

Res pons e

Handl er

I Quer y

çdel ega t eè

I Res pons e

2

1

2

I Res pons e
3

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..49. ʉʦʝʜʠʥʠʪʝʣʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʜʠʘʛʨʘʤʤʳ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠʟ 

ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..50). ʅʘ ʵʪʦʡ 

ʜʠʘʛʨʘʤʤʝ, ʤʳ ʚʳʜʝʣʷʝʤ ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʠ (ʢʣʘʩʩ Department ) 

ʧʨʦʩʪʫʶ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʥʘʯʘʣʴʥʠʢʘ ʠ ʥʝʢʦʪʦʨʦʛʦ ʤʥʦʞʝʩʪʚʘ ʧʦʜʯʠʥʝʥʥʳʭ. ʇʦʜʯʠʥʝʥʥʳʝ 

(subordinates ) ʠ ʥʘʯʘʣʴʥʠʢ (chief ) ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ, ʧʨʠʯʝʤ 
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ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ (IChief  ʠ 

ISubordinate ). ʂʨʦʤʝ ʪʦʛʦ, ʫʢʘʟʘʥʥʳʝ ʯʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶ ʩ 

ʚʥʝʰʥʠʤ ʤʠʨʦʤ ʯʝʨʝʟ ʩʚʦʠ ʧʦʨʪʳ (I nbox  ʠ Resource ).  

Depar t ment

c h i e f :

Pos i t i on [ 1 ]

s ubor d i nat es :

Pos i t i on [ * ]

I Ch i e f

I Subor d i na t e

I Depar t ment I Resour ce

I nbox Resour ce

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..50. ɼʠʘʛʨʘʤʤʘ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʢʣʘʩʩʘ Department  

3.5.2. ʂʦʦʧʝʨʘʮʠʷ 

ʂʦʦʧʝʨʘʮʠʷ ð ʵʪʦ ʝʱʝ ʦʜʠʥ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ 

ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ. ʉ ʥʝʢʦʪʦʨʦʡ ʥʘʪʷʞʢʦʡ ʢʦʦʧʝʨʘʮʠʶ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, 

ʦʪʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʦʦʧʝʨʘʮʠʷ ʥʠʢʦʛʜʘ ʥʝ ʚʣʘʜʝʝʪ 

ʩʚʦʠʤʠ ʯʘʩʪʷʤʠ. ʏʘʩʪʠ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʫʯʘʩʪʠʷ ʚ 

ʢʦʦʧʝʨʘʮʠʠ, ʘ ʥʝ ʬʠʟʠʯʝʩʢʠʤ ʚʭʦʞʜʝʥʠʝʤ ʚʥʫʪʨʴ ʥʝʝ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʢʦʦʧʝʨʘʮʠʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝ ʞʝ ʩʘʤʳʝ ʩʫʱʥʦʩʪʠ, ʯʪʦ ʠ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʤʳ ʥʝ ʙʫʜʝʤ 

ʧʝʨʝʩʢʘʟʳʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʘʨʘʛʨʘʬʘ, ʘ ʪʦʣʴʢʦ ʚʥʝʩʝʤ 

ʥʝʦʙʭʦʜʠʤʳʝ ʫʪʦʯʥʝʥʠʷ. 

ʂʦʦʧʝʨʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʘʙʦʨ ʢʦʦʧʝʨʠʨʫʶʱʠʭʩʷ ʫʯʘʩʪʥʠʢʦʚ ʚ ʚʠʜʝ 

ʨʦʣʝʡ. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʵʪʠ ʨʦʣʠ ʙʫʜʫʪ ʠʛʨʘʪʴ 

ʢʦʥʢʨʝʪʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ 
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ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʦʣʷʤʠ ʧʦʢʘʟʳʚʘʶʪʩʷ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʩʦʝʜʠʥʠʪʝʣʷʤʠ, ʦʧʨʝʜʝʣʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʦʙʭʦʜʠʤʳʝ 

ʩʚʷʟʠ. 

ɺ ʮʝʣʷʭ ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʣʝʟʥʦ ʦʧʠʩʳʚʘʪʴ ʚ ʢʦʦʧʝʨʘʮʠʠ ʪʦʣʴʢʦ ʪʝ 

ʘʩʧʝʢʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʳ ʜʣʷ ʨʝʰʘʝʤʦʡ 

ʟʘʜʘʯʠ, ʠ ʠʩʢʣʶʯʘʪʴ ʦʩʪʘʣʴʥʳʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʫʯʘʩʪʥʠʢ 

ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʛʨʘʪʴ ʨʘʟʥʳʝ ʨʦʣʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʦʧʝʨʘʮʠʷʭ, ʠ 

ʢʘʞʜʘʷ ʢʦʦʧʝʨʘʮʠʷ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʪʦʣʴʢʦ ʩʫʱʝʩʪʚʝʥʥʳʝ ʜʣʷ 

ʩʚʦʝʡ ʮʝʣʠ ʘʩʧʝʢʪʳ ʵʪʦʛʦ ʫʯʘʩʪʥʠʢʘ.  

ʆʪʜʝʣʴʥʦ ʦʪ ʩʪʨʫʢʪʫʨʳ ʢʦʦʧʝʨʘʮʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʝʝ ʧʦʚʝʜʝʥʠʝ, 

ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʜʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ʅʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..50 

ʧʨʠʚʝʜʝʥʘ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʧʦʜʨʘʟʜʝʣʝʥʠʷ (Department ), 

ʦʧʠʩʳʚʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʯʘʣʴʥʠʢʘ ʠ ʧʦʜʯʠʥʝʥʥʳʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʤʥʦʛʦ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʫ ʥʘʯʘʣʴʥʠʢʘ ʝʩʪʴ 

ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʩʪʠʪʝʣʝʡ, ʯʝʨʝʟ ʢʦʪʦʨʳʭ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ. ɽʩʣʠ ʧʦʩʪʨʦʠʪʴ ʜʠʘʛʨʘʤʤʫ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ 

ʜʣʷ ʪʘʢʦʛʦ ʩʣʫʯʘʷ, ʦʧʠʩʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʯʘʣʴʥʠʢʘ ʩ 

ʟʘʤʝʩʪʠʪʝʣʷʤʠ ʥʘ ʥʝʡ ʙʫʜʝʪ ʜʫʙʣʠʨʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʟʘʤʝʩʪʠʪʝʣʝʡ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ (ʠ ʥʘʯʘʣʴʥʠʢʘ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʚ 

ʠʩʭʦʜʥʦʡ ʜʠʘʛʨʘʤʤʝ). ʀʟʙʝʞʘʪʴ ʪʘʢʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʢʦʦʧʝʨʘʮʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʭʝʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʜʠʥ ʨʘʟ ʠ ʧʨʠʤʝʥʠʪʴ ʢ ʨʘʟʣʠʯʥʳʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤ ʯʘʩʪʷʤ. 

ʂʦʦʧʝʨʘʮʠʷ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʫʥʢʪʠʨʥʦʛʦ ʵʣʣʠʧʩʘ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʠʤʷ ʢʦʦʧʝʨʘʮʠʠ. ɺʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʢʦʦʧʝʨʘʮʠʠ ʚ 

ʬʦʨʤʝ ʨʦʣʝʡ (1) ʠ ʩʦʝʜʠʥʠʪʝʣʝʡ (2) ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘʟʘʥʘ ʚʥʫʪʨʠ 

ʵʣʣʠʧʩʘ ʥʘ ʦʪʜʝʣʴʥʦʡ ʜʠʘʛʨʘʤʤʝ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..51 ʧʨʠʚʝʜʝʥʘ ʢʦʦʧʝʨʘʮʠʷ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʦʪʥʦʰʝʥʠʷ ʥʘʯʘʣʴʥʠʢʘ ʠ ʧʦʜʯʠʥʝʥʥʳʭ. 
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Subor d i nat i on

s ubor d i nat e :

I Subor d i nat e
c h i e f : I Ch i e f

2

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..51. ʂʦʦʧʝʨʘʮʠʷ ʥʘʯʘʣʴʥʠʢʘ ʠ ʧʦʜʯʠʥʝʥʥʦʛʦ 

3.5.3. ʆʙʨʘʟʮʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʦʧʝʨʘʮʠʡ ʚ UML ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʪʘʢʠʤ 

ʧʦʥʷʪʠʝʤ ʢʘʢ ʦʙʨʘʟʮʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʠʜʦʚ ʧʘʪʪʝʨʥʦʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʜʘʥʥʦʛʦ ʘʩʧʝʢʪʘ 

ʚʝʨʥʝʤʩʷ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ 

ʠ ʝʱʝ ʨʘʟ ʧʦʩʤʦʪʨʠʤ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Hire  

Person , ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 2.22. 

ʍʦʪʷ ʚʥʝʰʥʝ ʚʩʝ ʚʳʛʣʷʜʠʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ 

ʜʘʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʥʦ ʥʝʜʦʯʝʪʦʚ. ɺʩʝ ʯʪʦ ʥʘʤ ʦʩʪʘʝʪʩʷ ʩʜʝʣʘʪʴ ð 

ʵʪʦ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʫʶ ʜʠʘʛʨʘʤʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʩʤ. ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..52) ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʪʠʧʦʚʦʛʦ ʩʮʝʥʘʨʠʷ ʧʨʠʝʤʘ ʩʦʪʨʫʜʥʠʢʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʫ  ʁ

ʧʨʠʥʮʠʧʫ Model-View Separation. 
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pos :

Pos i t i on

newPr s  

: Per s on

c r ea t ePr s ( )

oc c upy Pos By Pr s

( pos , newPr s )

: Company

new

oc c upy ( newPr s )

s d  ʊʠʧʦʚʦʡ ʩʮʝʥʘʨʠʡ ʧʨʠʝʤʘ ʩʦʪʨʫʜʥʠʢʘ

open

Hi r eFor m( )

f i l l

Hi r eFor m( )

c l os e

Hi r eFor m( )

: Per s one l l

Manager GUI

as s i gn ( pos )

c r ea t edPr s ( newPr s )

ge t Fr eePos For Dep

( dp t )

par

dp t :

Depar t men t

ge t Fr eePos ( )

pospos

l ook Up( )

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..52. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʪʠʧʦʚʦʛʦ ʩʮʝʥʘʨʠʷ 

ʧʨʠʝʤʘ ʩʦʪʨʫʜʥʠʢʘ 

3.5.4. ʕʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ  

ɺ ʧʨʝʜʳʜʫʱʠʭ ʪʝʤʘʭ ʤʳ ʫʞʝ ʨʘʩʩʤʦʪʨʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʤʳ ʚʩʝʛʜʘ ʜʝʣʘʣʠ ʫʧʦʨ 

ʥʘ ʪʦ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʷʚʣʷʝʪʩʷ ʜʝʩʢʨʠʧʪʦʨʦʤ, ʪ.ʝ. ʦʧʠʩʘʪʝʣʝʤ 

ʦʜʥʦʪʠʧʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʥʠʢʦʛʜʘ ʥʝ ʚʝʣʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʨʘʟʛʦʚʦʨ 

ʦʙ ʵʢʟʝʤʧʣʨ̫ʘʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ʊʝʧʝʨʴ ʫ ʥʘʩ ʥʘʢʦʧʠʣʦʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʪʝʨʠʘʣʘ, ʯʪʦʙʳ ʚʦʩʧʦʣʥʠʪʴ ʵʪʦʪ ʧʨʦʙʝʣ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʢʘʟʘʪʴ, ʯʪʦ ʵʣʝʤʝʥʪ ʥʘ ʜʠʘʛʨʘʤʤʝ ʷʚʣʷʝʪʩʷ 

ʠʤʝʥʥʦ ʵʢʟʝʤʧʣʷʨʦʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʘ ʥʝ ʩʘʤʠʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ, 

ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʥʦʪʘʮʠʷ ð ʝʛʦ ʠʤʷ ʧʦʜʯʝʨʢʠʚʘʶʪ. 
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ʅʝ ʤʦʛʫʪ ʠʤʝʪʴ ʢʦʥʢʨʝʪʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʘʙʩʪʨʘʢʪʥʳʝ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʠʥʪʝʨʬʝʡʩ 

(ʩʪʝʨʝʦʪʠʧ çi nte r face è) ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʩ 

ʦʛʨʘʥʠʯʝʥʠʝʤ { abstract } . 

ʊʘʢʞʝ ʦʩʦʙʥʷʢʦʤ ʩʪʦʠʪ ʵʢʟʝʤʧʣʷʨ ʘʩʩʦʮʠʘʮʠʠ, ʢʦʪʦʨʳʡ ʥʦʩʠʪ 

ʩʧʝʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ð ʩʚʷʟʴ. ʇʦʜʨʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʷʟʝʡ 

ʙʫʜʝʪ ʦʙʩʫʞʜʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʩʝʡʯʘʩ ʤʳ ʣʠʰʴ ʩʢʘʞʝʤ, ʯʪʦ ʩʚʷʟʴ ʥʝ ʠʤʝʝʪ ʠʤʝʥʠ 

ʠ ʧʦʵʪʦʤʫ ʚʳʜʝʣʷʪʴ ʧʦʜʯʝʨʢʠʚʘʥʠʝʤ ʥʝʯʝʛʦ. ʀ ʭʦʪʷ ʥʦʪʘʮʠʠ 

ʘʩʩʦʮʠʘʮʠʠ ʠ ʩʚʷʟʠ ʦʜʠʥʘʢʦʚʳ (ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ), ʦʜʥʘʢʦ ʵʪʦ ʥʝ 

ʟʥʘʯʠʪ, ʯʪʦ ʩʚʷʟʴ ʤʦʞʝʪ ʙʳʪʴ ʩʧʫʪʘʥʘ ʩ ʘʩʩʦʮʠʘʮʠʝʡ ð ʫ ʥʠʭ ʨʘʟʥʳʝ 

ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʕʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ "ʪʠʧ ʜʘʥʥʳʭ" (ʩʪʝʨʝʦʪʠʧ 

çdataType è) ʠ ʝʛʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ "ʧʨʠʤʠʪʠʚʥʳʡ ʪʠʧ" (ʩʪʝʨʝʦʪʠʧ 

çprimitive è) ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʚ ʚʠʜʝ ʥʘʯʘʣʴʥʳʭ ʠʣʠ ʢʦʥʩʪʘʥʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ ʘʪʨʠʙʫʪʦʚ ʜʨʫʛʠʭ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ. ɼʣʷ ʚʦʟʤʦʞʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ 

"ʧʝʨʝʯʠʩʣʝʥʠʝ" (ʩʪʝʨʝʦʪʠʧ çenumeration è) ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʥʦʪʘʮʠʷ (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..28). 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʢʟʝʤʧʣʷʨʦʚ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ʜʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..53. ʇʦʣʴʟʫʷʩʴ 

ʩʣʫʯʘʝʤ, ʤʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʥʘ ʵʪʦʤ ʧʨʠʤʝʨʝ ʘʣʴʪʝʨʥʘʪʠʚʥʫʶ 

ʥʦʪʘʮʠʶ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʣʠʮʘ ï ʢʣʘʩʩ ʩʦ 

ʩʪʝʨʝʦʪʠʧʦʤ çactor è (1). 
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ʀʉ ʆʂ

 
Hi r e  

Per s on

ʀʚʘʥʦʚʘ

çi ns t anc eOf è

çi ns t anc eOf è

ʇʝʪʨʦʚʘ:

Per s onnel  

Manager

çac t or è

Per s onnel

Manager

1

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..53. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ 

ɹʦʣʴʰʫʶ ʧʦʤʦʱʴ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʦʢʘʟʳʚʘʶʪ 

ʵʢʟʝʤʧʣʷʨʳ ʫʟʣʦʚ (ʩʪʝʨʝʦʪʠʧʳ çdevice è, 

çexecutionEnvironment è) ʠ ʨʘʟʤʝʱʘʝʤʳʝ ʥʘ ʥʠʭ ʵʢʟʝʤʧʣʷʨʳ 

ʘʨʪʝʬʘʢʪʦʚ (ʩʪʝʨʝʦʪʠʧ çartifact è ʠ ʜʨʫʛʠʝ ʩʪʝʨʝʦʪʠʧʳ, ʫʢʘʟʘʥʥʳʝ 

ʚ ʪʘʙʣʠʮʝ 3.12), ʢʦʪʦʨʳʝ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʨʘʟʤʝʱʝʥʠʷ.  

ɺ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ, ʥʘʧʨʠʤʝʨ, 

ʚʤʝʩʪʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ, ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪʩʷ ʫ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʥʘʣʠʯʠʠ, ʠ ʨʘʟʤʝʱʘʪʴ ʥʘ ʵʪʠʭ ʢʦʥʢʨʝʪʥʳʭ 

ʢʦʤʧʴʶʪʝʨʘʭ ʢʦʥʢʨʝʪʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʧʨʦʛʨʘʤʤʳ. 

ʇʦʩʣʝʜʥʠʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ 

ʧʘʨʘʛʨʘʬʘ ð ʢʦʤʧʦʥʝʥʪ. ʂʦʤʧʦʥʝʥʪ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ 

ʵʢʟʝʤʧʣʷʨʦʚ, ʪʘʢ ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ, ʛʜʝ ʥʠʢʘʢʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʙʳʪʴ ʥʝ ʤʦʞʝʪ. 

3.5.5. ʆʙʲʝʢʪʳ ʠ ʜʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ UML ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ð ʜʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ (object diagram). 
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ʇʦʩʣʝ ʩʪʦʣʴ ʧʦʜʨʦʙʥʦʛʦ ʨʘʟʙʦʨʘ ʜʠʘʛʨʘʤʤ ʢʣʘʩʩʦʚ ʠ ʝʝ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʛʣʘʚʳ, ʤʘʣʦ ʯʪʦ ʦʩʪʘʣʦʩʴ ʜʦʙʘʚʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʠʘʛʨʘʤʤ ʦʙʲʝʢʪʦʚ.  

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʜʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ð ʵʪʦ ʥʝ ʙʦʣʝʝ ʯʝʤ 

ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ. ʉʫʱʥʦʩʪʷʤʠ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʦʙʲʝʢʪʦʚ ʷʚʣʷʁʪʩʷ ʦʙʲʝʢʪʳ, ʪ. ʝ. ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʦʚ. ʀʭ ʠʤʝʥʘ 

ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ. ʆʪʥʦʰʝʥʠʷʤʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ 

ʩʚʷʟʠ, ʪ. ʝ. ʵʢʟʝʤʧʣʷʨʳ ʘʩʩʦʮʠʘʮʠʡ. ʆʪʥʶʜʴ ʥʝ ʚʩʝ ʜʦʧʦʣʥʝʥʠʷ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʜʣʷ ʘʩʩʦʮʠʘʮʠʡ, ʠʤʝʶʪ ʩʤʳʩʣ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʢʘʟʘʥʳ ʜʣʷ ʩʚʷʟʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʢʨʘʪʥʦʩʪʴ ʜʣʷ ʧʦʣʶʩʦʚ ʩʚʷʟʠ ʥʝ 

ʠʤʝʝʪ ʩʤʳʩʣʘ. ʆʙʳʯʥʦ ʩʚʷʟʴ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʦʩʪʦ ʚ ʚʠʜʝ ʣʠʥʠʠ, 

ʩʦʝʜʠʥʷʶʱʝʡ ʦʙʲʝʢʪʳ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʦʧʦʣʥʝʥʠʡ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʠʘʛʨʘʤʤʫ 

ʦʙʲʝʢʪʦʚ ʢʘʢ ʜʘʤʧ ʧʘʤʷʪʠ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ 

(ʪ.ʝ. ʧʨʠʤʝʨ ʪʦʛʦ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʳʝ ʦʙʲʝʢʪʳ ʩʦʩʫʱʝʩʪʚʫʶʪ ʚ 

ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠ ʢʘʢʠʝ ʤʝʞʜʫ ʥʠʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʠ).  

ʇʦʩʢʦʣʴʢʫ ʜʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ð ʵʪʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʧʨʠʤʝʨ, ʝʝ 

ʦʧʠʩʘʪʝʣʴʥʘʷ ʩʠʣʘ ʥʝʚʝʣʠʢʘ. ɺʩʝ, ʯʪʦ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʦʙʲʝʢʪʦʚ, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʬʦʨʤʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ, ʧʨʠʯʝʤ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʦ. ʇʦʵʪʦʤʫ 

ʜʠʘʛʨʘʤʤʳ ʦʙʝ̡ʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʝʜʢʦ.  

ɺʓɺʆɼʓ ʇʆ ɻʃɸɺɽ 3 

1. ʉʪʨʫʢʪʫʨʘ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʜʝʩʢʨʠʧʪʦʨʦʚ. 

2. ɼʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ ʤʦʜʝʣʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʩʦʚ ʠ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ. 

3. ʂʣʘʩʩʳ ʚʳʙʠʨʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʚʟʘʠʤʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʠ ʦʙʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʩʦʦʙʨʘʞʝʥʠʡ. 

4. ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʦʧʠʩʳʚʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ 

ʧʦʤʦɦ ʴʶ ʦʪʥʦʰʝʥʠʡ ʦʙʦʙʱʝʥʠʷ ʠ ʘʩʩʦʮʠʘʮʠʠ. ʈʝʞʝ ʩ ʧʦʤʦʱʴʶ 

ʦʪʥʦʰʝʥʠʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʨʝʘʣʠʟʘʮʠʠ. 
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5. ʆʪʥʦʰʝʥʠʝ ʘʩʩʦʮʠʘʮʠʠ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ 

ʜʦʧʦʣʥʝʥʠʡ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. 

6. ʄʥʦʞʝʩʪʚʘ ʢʣʘʩʩʦʚ ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʣʦʛʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ï ʢʦʤʧʦʥʝʥʪ. 

7. ʂʘʞʜʳʡ ʢʦʤʧʦʥʝʥʪ ʦʧʠʩʳʚʘʝʪʩʷ ʥʘʙʦʨʦʤ ʪʨʝʙʫʝʤʳʭ ʠ 

ʦʙʝʩʧʝʯʝʥʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ. 

8. ʂʦʤʧʦʥʝʥʪ ʠ ʢʣʘʩʩʳ ʢʘʢ ʵʣʝʤʝʥʪʳ ʤʦʜʝʣʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ʬʠʟʠʯʝʩʢʠʤʠ ʩʫʱʥʦʩʪʷʤʠ ð ʘʨʪʝʬʘʢʪʘʤʠ ð ʩ ʧʦʤʦʱʴʶ 

ʤʘʥʠʬʝʩʪʘʮʠʠ. 

9. ɼʠʘʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʢʦʤʧʦʥʝʥʪʦʚ 

(ʘʨʪʝʬʘʢʪʦʚ) ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

10. ɼʠʘʛʨʘʤʤʳ ʨʘʟʤʝʱʝʥʠʷ ʤʦʜʝʣʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʥʠʭ ʘʨʪʝʬʘʢʪʦʚ. 

11. ɼʠʘʛʨʘʤʤʳ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʳʚʘʶʪ ʢʦʥʪʝʢʩʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʘʩʪʝʡ ʩʣʦʞʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʧʨʠʯʝʤ ʯʘʩʪʠ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʛʫʪ ʠʤʝʪʴ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ. 

12. ʂʦʦʧʝʨʘʮʠʷ ð ʵʪʦ ʩʧʦʩʦʙ ʧʦʢʘʟʘʪʴ ʢʦʥʪʝʢʩʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ 

13. ɼʠʘʛʨʘʤʤʘ ʦʙʲʝʢʪʦʚ ð ʵʪʦ ʧʨʠʤʝʨ ʩʚʷʟʝʡ ʧʨʦʛʨʘʤʤʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʦʪʜʝʣʴʥʳʡ ʤʦʤʝʥʪ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʳ. 
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ɻʃɸɺɸ 4. ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʇʆɺɽɼɽʅʀʗ 

4.1. ʄʆɼɽʃʀ ʇʆɺɽɼɽʅʀʗ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʚʝʪʠʪʴ ʥʘ 

ʚʦʧʨʦʩʳ "ʯʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʘ?" (ʛʣʘʚʘ 0) ʠ "ʠʟ ʯʝʛʦ ʦʥʘ ʩʦʩʪʦʠʪ?" 

(ʛʣʘʚʘ ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.) ð ʪʨʝʙʫʝʪʩʷ 

ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩ "ʢʘʢ ʨʘʙʦʪʘʝʪ ʩʠʩʪʝʤʘ?". ʆʪʚʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ 

ʜʘʝʪ ʤʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ.  

ʄʦʜʝʣʴ ʧʦʚʝʜʝʥʠʷ (behavior model) ð ʵʪʦ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

ʉʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚ UML, ʚʚʠʜʫ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ, ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʥʘʙʦʨʫ 

ʨʘʟʣʠʯʥʳʭ ʠ ʯʘʩʪʠʯʥʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʇʝʨʝʯʠʩʣʠʤ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

1. ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʦʡ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʧʦʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ð ʢʦʤʧʴʶʪʝʨ ʥʝ ʩʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ "ʜʦʜʫʤʘʪʴ" 

ʦʧʫʱʝʥʥʳʝ ʜʝʪʘʣʠ. 

2. ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʢʦʤʧʘʢʪʥʦʡ ʠ ʦʙʦʟʨʠʤʦʡ, ʯʪʦʙʳ 

ʩʣʫʞʠʪʴ ʩʨʝʜʩʪʚʦʤ ʦʙʱʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ 

ʩʠʩʪʝʤʳ ʠ ʜʣʷ ʦʙʤʝʥʘ ʠʜʝʷʤʠ. 

3. ʄʦʜʝʣʴ ʥʝ ʜʦʣʞʥʘ ʟʘʚʠʩʝʪʴ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦʙʳ ʥʝ ʩʫʞʘʪʴ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʷʟʳʢʘ UML.  

4. ʉʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚ UML ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʥʘʢʦʤʳʤʠ ʠ ʧʨʠʚʳʯʥʳʤʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʷʟʳʢʘ ʠ ʥʝ ʜʦʣʞʥʳ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʠʙʦʣʝʝ ʭʦʜʦʚʳʭ 

ʧʘʨʘʜʠʛʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʋʜʦʚʣʝʪʚʦʨʠʪʴ ʩʨʘʟʫ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʚʠʜʠʤʦ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ð ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ UML 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʤʧʨʦʤʠʩʩʦʚ. 



135 
 

ɺ UML ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ. ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʠʢʪʫʝʪʩʷ ʪʠʧʦʤ 

ʧʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʦʧʠʩʘʪʴ. 

ʄʳ ʨʘʟʜʝʣʠʣʠ ʚʩʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚ UML ʥʘ 

ʯʝʪrʨʝ ʛʨʫʧʧʳ: 

- ʦʧʠʩʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩ ʷʚʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʩʦʩʪʦʷʥʠʡ, 

ʟʘʜʘʝʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ ʘʚʪʦʤʘʪʘ; 

- ʦʧʠʩʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʩ ʷʚʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʟʘʜʘʝʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʦʧʠʩʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʢʘʢ ʫʧʦʨʷʜʦʯʝʥʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ; ʟʘʜʘʝʪʩʷ ʜʠʘʛʨʘʤʤʘʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʯʝʪʳʨʝʭ ʬʦʨʤʘʭ;  

- ʦʧʠʩʘʥʠʝ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʟʘʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʥʘ ʢʘʞʜʦʡ ʠʟ ʜʠʘʛʨʘʤʤ ʦʧʠʩʳʚʘʶʱʠʭ ʧʦʚʝʜʝʥʠʝ. 

ɺʩʝ ʵʪʠ ʩʨʝʜʩʪʚʘ ʦʧʠʩʘʥʳ ʚ ʯʝʪʳʨʝʭ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ. 

4.2. ɼʀɸɻʈɸʄʄʓ ɸɺʊʆʄɸʊɸ 

ɼʠʘʛʨʘʤʤʳ ʘʚʪʦʤʘʪʘ (state machine diagram) ʚ UML ʷʚʣʷʶʪʩʷ 

ʨʝʘʣʠʟʘʮʠʝʡ ʦʩʥʦʚʥʦʡ ʠʜʝʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʝʯʥʳʭ ʘʚʪʦʤʘʪʦʚ ʢʘʢ 

ʩʨʝʜʩʪʚʘ ʦʧʠʩʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʠ, ʪʝʤ ʩʘʤʳʤ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ.  

ʂʦʥʝʯʥʳʝ ʘʚʪʦʤʘʪʳ ʚ UML ʨʝʘʣʠʟʦʚʘʥʳ ʜʦʚʦʣʴʥʦ ʩʚʦʝʦʙʨʘʟʥʦ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʦ ʢʣʘʩʩʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʘʚʪʦʤʘʪʘ ʚ ʬʦʨʤʝ ʛʨʘʬʘ ʩʦʩʪʦʷʥʠʡ-ʧʝʨʝʭʦʜʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʦʨʤʝ ʜʦʙʘʚʣʝʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ 

ʨʘʩʰʠʨʝʥʠʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, 

ʥʝ ʦʙʷʟʘʪʝʣʴʥʳ ð ʙʝʟ ʥʠʭ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʦʙʦʡʪʠʩʴ ð ʥʦ 

ʦʥʠ ʚʝʩʴʤʘ ʫʜʦʙʥʳ ʠ ʥʘʛʣʷʜʥʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʜʠʘʛʨʘʤʤ. ɹʦʣʴʰʫʶ 

ʯʘʩʪʴ ʵʪʠʭ ʨʘʩʰʠʨʝʥʠʡ ʚ ʩʚʦʝ ʚʨʝʤʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ UML, ʧʨʝʜʣʦʞʠʣ 

ɼʵʚʠʜ ʍʘʨʝʣ. ʆʥ ʞʝ ʚʚʝʣ ʪʝʨʤʠʥ ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ (statechart), 

ʠʥʢʦʨʧʦʨʠʨʦʚʘʥʥʳʡ ʚ UML 1 ʠ ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʡ ʚ ʜʠʘʛʨʘʤʤʫ 

ʘʚʪʦʤʘʪʘ ʚ UML 2.  
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ʀʪʘʢ, ʥʘʯʠʥʘʷ ʦʙʟʦʨ ʩʨʝʜʩʪʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʩʘʤʦʛʦ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʘʚʪʦʤʘʪʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚʩʝʛʦ ʦʜʠʥ ʪʠʧ ʩʫʱʥʦʩʪʝʡ ð ʩʦʩʪʦʷʥʠʷ, ʠ ʚʩʝʛʦ ʦʜʠʥ 

ʪʠʧ ʦʪʥʦʰʝʥʠʡ ð ʧʝʨʝʭʦʜʳ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʩʦʩʪʦʷʥʠʡ ʠ ʧʝʨʝʭʦʜʦʚ 

ʤʝʞʜʫ ʥʠʤʠ ʦʙʨʘʟʫʝʪ ʢʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʠʧʦʚ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʧʨʝʜʝʣʴʥʦ ʤʘʣʦ, 

ʥʦ ʧʦʜʪʠʧʦʚ, ʚʘʨʠʘʥʪʦʚ ʥʦʪʘʮʠʠ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʜʣʷ ʥʠʭ 

ʦʧʨʝʜʝʣʝʥʦ ʤʥʦʛʦ (ʤʦʞʝʪ ʙʳʪʴ, ʜʘʞʝ ʩʣʠʰʢʦʤ ʤʥʦʛʦ). 

ɸ ʠʤʝʥʥʦ, ʩʦʩʪʦʷʥʠʷ ʙʳʚʘʶʪ: 

- ʧʨʦʩʪʳʝ (simple), 

- ʩʦʩʪʘʚʥʳʝ (composite) ʜʚʫʭ ʚʠʜʦʚ: ʦʨʪʦʛʦʥʘʣʴʥʳʝ (orthogonal) 

ʠ ʥʝʪ,  

- ʩʧʝʮʠʘʣʴʥʳʝ (pseudo), 

- ʩʩʳʣʦʯʥʳʝ (submachine), 

ʠ ʢʘʞʜʳʡ ʪʠʧ ʩʦʩʪʦʷʥʠʡ ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʜʪʠʧʳ ʠ 

ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶɦ ʠʝ ʵʣʝʤʝʥʪʳ. 

ʇʝʨʝʭʦʜʳ ʙʳʚʘʶʪ ʧʨʦʩʪʳʝ ʠ ʩʦʩʪʘʚʥʳʝ, ʠ ʢʘʞʜʳʡ ʧʝʨʝʭʦʜ 

ʩʦʜʝʨʞʠʪ ʦʪ ʜʚʫʭ ʜʦ ʧʷʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

- ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ (source), 

- ʩʦʙʳʪʠʝ ʧʝʨʝʭʦʜʘ (trigger event), 

- ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ (guard),  

- ʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʝʭʦʜʝ (effect),  

- ʮʝʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ (target). 

ʈʘʩʩʤʦʪʨʠʤ ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʧʦ ʧʦʨʷʜʢʫ. 

4.2.1. ʇʨʦʩʪʦʝ ʩʦʩʪʦʷʥʠʝ 

ʇʨʦʩʪʦʝ ʩʦʩʪʦʷʥʠʝ ʷʚʣʷʝʪʩʷ ʚ UML ʧʨʦʩʪʳʤ ʪʦʣʴʢʦ ʧʦ 

ʥʘʟʚʘʥʠʶ ð ʦʥʦ ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ: 

- ʠʤʷ (name); 

- ʜʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ (entry action); 

- ʜʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ (exit action); 

- ʦʧʠʩʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʭʦʜʦʚ (internal transitions) 

ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʡʩʪʚʠʡ; 
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- ʚʥʫʪʨʝʥʥʷʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (do activity); 

- ʤʥʦʞʝʩʪʚʦ ʦʪʣʦʞʝʥʥʳʭ ʩʦʙʳʪʠʡ (defer events). 

ʀʤʷ ʩʦʩʪʦʷʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʩʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʤrʠ. 

ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʭʦʜʝ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ 

entry ) ð ʵʪʦ ʫʢʘʟʘʥʠʝ ʘʪʦʤʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʘʚʪʦʤʘʪʘ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʝʡʩʪʚʠʝ 

ʧʨʠ ʚʭʦʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʚʩʝʭ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʧʠʩʘʥʥʳʭ 

ʧʝʨʝʭʦʜʦʤ, ʧʝʨʝʚʦʜʷʱʠʤ ʘʚʪʦʤʘʪ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ɼʝʡʩʪʚʠʝ ʧʨʠ ʚʳʭʦʜʝ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʣʶʯʝʚʦʛʦ 

ʩʣʦʚʘ exit ) ð ʵʪʦ ʫʢʘʟʘʥʠʝ ʘʪʦʤʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʘʚʪʦʤʘʪʘ ʠʟ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɼʝʡʩʪʚʠʝ 

ʧʨʠ ʚʳʭʦʜʝ ʚʧrʦʣʥʷʝʪʩʷ ʜʦ ʚʩʝʭ ʜʨʫʛʠʭ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʧʠʩʘʥʥʳʭ 

ʧʝʨʝʭʦʜʦʤ, ʚʳʚʦʜʷʱʠʤ ʘʚʪʦʤʘʪ ʠʟ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʄʥʦʞʝʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʝʭʦʜʦʚ ð ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʩʪʳʭ 

ʧʝʨʝʭʦʜʦʚ ʠʟ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʵʪʦ ʞʝ ʩʘʤʦʝ. ɺʥʫʪʨʝʥʥʠʡ ʧʝʨʝʭʦʜ 

(internal) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʩʪʦʛʦ ʧʝʨʝʭʦʜʘ ʚ ʩʝʙʷ (external) ʪʝʤ, ʯʪʦ 

ʜʝʡʩʪʚʠʷ ʧʨʠ ʚʳʭʦʜʝ ʠ ʚʭʦʜʝ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ.  

ɺʥʫʪʨʝʥʥʷʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ do) ð ʵʪʦ ʫʢʘʟʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʘʯʠʥʘʝʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ 

ʜʝʡʩʪʚʠʡ, ʧʨʝʜʧʠʩʘʥʥʳʭ ʧʝʨʝʭʦʜʦʤ, ʚʢʣʶʯʘʷ ʜʝʡʩʪʚʠʝ ʥʘ ʚʭʦʜʝ. 

ɺʥʫʪʨʝʥʥʷʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʠʙʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʟʘʚʝʨʰʝʥʠʷ, ʣʠʙʦ 

ʧʨʝʨʳʚʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʝʭʦʜʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʝʨʝʭʦʜʘ). ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ, 

ʥʘʭʦʜʷʩʴ ʚ ʥʝʢʦʪʦʨʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʝʪ: ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʞʠʜʘʥʠʷ ʧʝʨʝʭʦʜʘ. ɺ ʤʦʜʝʣʠ UML ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʚʪʦʤʘʪ 

ʤʦʞʥʦ ʥʘʛʨʫʟʠʪʴ ʢʘʢʦʡ-ʪʦ ʧʦʣʝʟʥʦʡ ʬʦʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʧʨʝʨʳʚʘʪʴʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʶʙʦʛʦ ʧʝʨʝʭʦʜʘ.  

ɽʩʣʠ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʘʚʪʦʤʘʪ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʢʦʪʦʨʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʩʦʙʳʪʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝ 

ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʭʦʜ, ʪʦ ʩʦʛʣʘʩʥʦ ʩʝʤʘʥʪʠʢʝ UML ʥʠʯʝʛʦ ʥʝ 
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ʧʨʦʠʩʭʦʜʠʪ ʠ ʩʦʙʳʪʠʝ ʙʝʟʚʦʟʚʨʘʪʥʦ ʪʝʨʷʝʪʩʷ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʠʟʙʝʞʘʪʴ. ɼʣʷ ʵʪʦʛʦ ʚ UML ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ 

ʦʪʣʦʞʝʥʥʦʛʦ ʩʦʙʳʪʠʷ. 

ʆʪʣʦʞʝʥʥʦʝ ʩʦʙʳʪʠʝ ð ʵʪʦ ʩʦʙʳʪʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝ 

ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʭʦʜ ʚ ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʦ ʢʦʪʦʨʦʝ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʪʝʨʷʥʦ, ʝʩʣʠ ʦʥʦ ʧʨʦʠʟʦʡʜʝʪ, ʧʦʢʘ ʘʚʪʦʤʘʪ ʥʘʭʦʜʠʪʩʷ 

ʚ ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʦʙʦʟʥʘʯʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʣʯʁʝʚʦʛʦ ʩʣʦʚʘ 

defer ). ʉʝʤʘʥʪʠʢʘ ʦʪʣʦʞʝʥʥʦʛʦ ʩʦʙʳʪʠʷ ʪʘʢʦʚʘ: ʝʩʣʠ ʧʨʦʠʩʭʦʜʠʪ 

ʦʪʣʦʞʝʥʥʦʝ ʩʦʙʳʪʠʝ, ʪʦ ʦʥʦ ʧʦʤʝʱʘʝʪʩʷ ʚ ʢʦʥʝʮ ʥʝʢʦʪʦʨʦʡ 

ʩʠʩʪʝʤʥʦʡ ʦʯʝʨʝʜʠ ʦʪʣʦʞʝʥʥʳʭ ʩʦʙʳʪʠʡ. ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʘʚʪʦʤʘʪʘ ʚ 

ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʚʝʨʝ̫ʪʩʷ (ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʘ) ʦʯʝʨʝʜʴ ʦʪʣʦʞʝʥʥʳʭ 

ʩʦʙʳʪʠʡ. ɽʩʣʠ ʚ ʦʯʝʨʝʜʠ ʝʩʪʴ ʩʦʙʳʪʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚ ʥʦʚʦʤ 

ʩʦʩʪʦʷʥʠʠ ʦʧʨʝʜʝʣʝʥ ʧʝʨʝʭʦʜ, ʪʦ ʩʦʙʳʪʠʝ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ ʦʯʝʨʝʜʠ ʠ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ. 

4.2.2. ʇʨʦʩʪʦʡ ʧʝʨʝʭʦʜ 

ʇʨʦʩʪʦʡ ʧʝʨʝʭʦʜ ʚʩʝʛʜʘ ʚʝʜʝʪ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ ʠʣʠ 

ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʝʨʝʭʦʜ ʥʝ ʤʦʞʝʪ ʧʨʠʭʦʜʠʪʴ "ʥʠʦʪʢʫʜʘ" ʠ 

ʫʭʦʜʠʪʴ "ʚ ʥʠʢʫʜʘ". ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʚʭʦʜʷʱʠʭ ʧʝʨʝʭʦʜʦʚ, ʘ ʜʣʷ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ð 

ʠʩʭʦʜʷʱʠʭ, ʘ ʚ ʦʩʪʘʣʥɹʦʤ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʩʦʩʪʦʷʥʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʠʟʚʦʣʥɹʳʤ ʦʙʨʘʟʦʤ. 

ʇʨʦʯʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ð ʩʦʙʳʪʠʝ ʧʝʨʝʭʦʜʘ, ʩʪʦʨʦʞʝʚʦʝ 

ʫʩʣʦʚʠʝ ʠ ʜʝʡʩʪʚʠʷ ʥʘ ʧʝʨʝʭʦʜʝ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ. ɽʩʣʠ 

ʦʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʪʦ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ 

ʩʠʥʪʘʢʩʠʩʝ ʨʷʜʦʤ ʩʦ ʩʪʨʝʣʢʦʡ, ʠʟʦʙʨʘʞʘʶʱʝʡ ʧʝʨʝʭʦʜ. ʉʠʥʪʘʢʩʠʩ 

ʦʧʠʩʘʥʠʷ ʧʝʨʝʭʦʜʘ ʩʣʝʜʫʶʱʠʡ:  

ʉʦʙʳʪʠʝ [ ʉʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ ] / ɼʝʡʩʪʚʠʝ 

ʅʘʧʨʠʤʝʨ, ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʧʝʨʝʭʦʜ 

ʩʦʪʨʫʜʥʠʢʘ ʠʟ ʩʦʩʪʦʷʥʠʷ Applicant  (ʢʘʥʜʠʜʘʪ) ʚ ʩʦʩʪʦʷʥʠʝ 

Employed  (ʥʘʥʷʪʳʡ ʥʘ ʨʘʙʦʪʫ) ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩ ʧʦʤʦʱʴʶ 



139 
 

ʧʨʦʩʪʦʛʦ ʧʝʨʝʭʦʜʘ (1), ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..14. 

Empl oy edAppl i c ant

h i r e ( ) [ i s Fr ee ] /

mee t  bos s

1
 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..14. ʇʨʦʩʪʦʡ ʧʝʨʝʭʦʜ 

ʆʙʱʘʷ ʩʝʤʘʥʪʠʢʘ ʧʝʨʝʭʦʜʘ ʪʘʢʦʚʘ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʘʚʪʦʤʘʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ Applicant , ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥ ʠʩʭʦʜʷʱʠʡ 

ʧʝʨʝʭʦʜ ʩ ʩʦʙʳʪʠʝʤ hire () , ʩʪʦʨʦʞʝʚʳʤ ʫʩʣʦʚʠʝʤ isFree  ʠ 

ʜʝʡʩʪʚʠʝʤ meet  boss, ʚʝʜʫʱʠʡ ʚ ʩʦʩʪʦʷʥʠʝ Employed .  

ɽʩʣʠ ʚʦʟʥʠʢʘʝʪ ʩʦʙʳʪʠʝ hire () , ʪʦ ʧʝʨʝʭʦʜ ʚʦʟʙʫʞʜʘʝʪʩʷ (ʚ 

ʜʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʙʫʞʜʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʧʝʨʝʭʦʜʦʚ ð ʵʪʦ ʥʝ ʩʯʠʪʘʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʝʤ ʚ ʤʦʜʝʣʠ). ɼʘʣʝʝ 

ʧʨʦʚʝʨʷʝʪʩʷ ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ isFree  (ʧʨʦʚʝʨʷʶʪʩʷ ʩʪʦʨʦʞʝʚʳʝ 

ʫʩʣʦʚʠʷ ʚʩʝʭ ʚʦʟʙʫʞʜʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʤ ʧʦʨʷʜʢʝ). 

ɽʩʣʠ ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʦ, ʪʦ ʧʝʨʝʭʦʜ ʩʨʘʙʘʪʳʚʘʝʪ ð 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʩʦʩʪʦʷʥʠʷ Applicant , 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʝʭʦʜʝ meet  boss, ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ 

ʥʘ ʚʭʦʜʝ ʚ ʩʦʩʪʦʷʥʠʝ Employed  ʠ ʘʚʪʦʤʘʪ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ 

Employed . ɼʘʞʝ ʝʩʣʠ ʫ ʥʝʩʢʦʣʴʢʠʭ ʚʦʟʙʫʞʜʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ 

ʩʪʦʨʦʞʝʚʳʝ ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʠʩʪʠʥʥʤrʠ, ʪʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʩʨʘʙʘʪʳʚʘʝʪ ʚʩʝʛʜʘ ʪʦʣʴʢʦ ʦʜʠʥ ʧʝʨʝʭʦʜ ʠʟ ʚʦʟʙʫʞʜʝʥʥʳʭ. ʂʘʢʦʡ 

ʠʤʝʥʥʦ ʧʝʨʝʭʦʜ ʩʨʘʙʘʪʳʚʘʝʪ ð ʥʝ ʦʧʨʝʜʝʣʝʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʚʝʜʝʥʠʝ, ʦʧʠʩʳʚʘʝʤʦʝ ʧʦʜʦʙʥʳʤ ʘʚʪʦʤʘʪʦʤ, ʷʚʣʷʝʪʩʷ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ. ɽʩʣʠ ʞʝ ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ isFree  ʥʝ 

ʚʳʧʦʣʥʝʥʦ, ʪʦ ʧʝʨʝʭʦʜ ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ. ɽʩʣʠ ʥʠ ʦʜʠʥ ʠʟ 

ʚʦʟʙʫʞʜʝʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ, ʪʦ ʩʦʙʳʪʠʝ hire ()  

ʪʝʨʷʝʪʩʷ ʠ ʘʚʪʦʤʘʪ ʦʩʪʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ Applicant .  
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ʉʦʙʳʪʠʝ ʧʝʨʝʭʦʜʘ (trigger event)
16

 ð ʵʪʦ ʪʦʪ ʚʭʦʜʥʦʡ ʩʠʤʚʦʣ 

(ʩʪʠʤʫʣ), ʢʦʪʦʨʳʡ ʚʢʫʧʝ ʩ ʪʝʢʫʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʘʚʪʦʤʘʪʘ 

ʦʧʨʝʜʝʣʷʝʪ ʩʣʝʜʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ.  

UML ʜʦʧʫʩʢʘʝʪ ʥʘʣʠʯʠʝ ʧʝʨʝʭʦʜʦʚ ʙʝʟ ʩʦʙʳʪʠʡ ð ʪʘʢʦʡ 

ʧʝʨʝʭʦʜ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʧʦ ʟʘʚʝʨʰʝʥʠʠ.  

ʇʝʨʝʭʦʜ ʧʦ ʟʘʚʝʨʰʝʥʠʠ (completion transition) ð ʵʪʦ ʧʝʨʝʭʦʜ, 

ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʦʢʦʥʯʘʥʠʶ ʚʥʫʪʨʝʥʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. 

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʉʨʘʟʫ ʧʦʩʣʝ ʧʨʠʝʤʘ ʥʘ ʨʘʙʦʪʫ ʢʘʥʜʠʜʘʪʫ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʨʫʯʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ. ɽʩʣʠ ʢʘʥʜʠʜʘʪ ʥʝ 

ʩʧʨʘʚʣʝ̫ʪʩʷ ʩ ʥʠʤ ʚ ʦʛʦʚʦʨʝʥʥʳʡ ʧʝʨʠʦʜ (ʠʩʧʳʪʘʪʝʣʴʥʳʡ ʩʨʦʢ), ʪʦ 

ʵʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʫʚʦʣʴʥʝʥʠʷ. ɽʩʣʠ ʞʝ 

ʢʘʥʜʠʜʘʪ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʥʠʝ, ʪʦ ʩ ʥʠʤ ʟʘʢʣʶʯʘʝʪʩʷ ʜʦʛʦʚʦʨ 

ʥʘ ʧʦʩʪʦʷʥʥʫʶ ʨʘʙʦʪʫ.  

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..15 ʧʨʠʚʝʜʝʥʦ ʦʜʥʦ ʠʟ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ 

ʠʩʧʦʣʟɹʫʝʪʩʷ ʢʘʢ ʧʨʦʩʪʦʡ ʧʝʨʝʭʦʜ (1), ʪʘʢ ʠ ʧʝʨʝʭʦʜ ʧʦ ʟʘʚʝʨʰʝʥʠʠ 

(2). 

                                                           

16
 ʀʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʪʝʨʤʠʥ "ʧʝʨʝʢʣʶʯʘʶʱʝʝ ʩʦʙʳʪʠʝ". 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..15. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʭʦʜʘ ʧʦ ʟʘʚʝʨʰʝʥʠʠ 

ʉʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ (guard) ð ʵʪʦ ʣʦʛʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʢʘʟʘʪʴʩʷ ʠʩʪʠʥʥʳʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʚʦʟʙʫʞʜʝʥʥʳʡ ʧʝʨʝʭʦʜ ʩʨʘʙʦʪʘʣ.  

ɺ ʩʪʦʨʦʞʝʚʦʤ ʫʩʣʦʚʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ 

ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ, ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʘʥʘ ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ, ʘ 

ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʧʝʨʝʢʣʶʯʘʶʱʝʛʦ ʩʦʙʳʪʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʥʘʯʝʥʠʝ ʩʪʦʨʦʞʝʚʦʛʦ ʫʩʣʦʚʠʷ ʚʳʯʠʩʣʠʪʴ ʟʘʨʘʥʝʝ, ʥʘ ʵʪʘʧʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʝʚʦʟʤʦʞʥʦ. ʉʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ ʜʦʣʞʥʦ 

ʧʨʦʚʝʨʷʪʴʩʷ ʜʠʥʘʤʠʯʝʩʢʠ, ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ.  

ɼʣʷ ʢʘʞʜʦʛʦ ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʧʝʨʝʭʦʜʘ ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ 

ʧʨʦʚʝʨʷʝʪʩʷ ʨʦʚʥʦ ʦʜʠʥ ʨʘʟ, ʩʨʘʟʫ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʝʨʝʭʦʜ ʚʦʟʙʫʞʜʝʥ 

ʠ ʜʦ ʪʦʛʦ, ʢʘʢ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʟʦʡʜʫʪ ʢʘʢʠʝ-ʣʠʙʦ ʜʨʫʛʠʝ ʩʦʙʳʪʠʷ. ɽʩʣʠ 

ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ ʣʦʞʥʦ, ʪʦ ʧʝʨʝʭʦʜ ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ ʠ ʩʦʙʳʪʠʝ 

ʪʝʨʷʝʪʩʷ. ɼʘʞʝ ʝʩʣʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ ʩʪʘʥʝʪ 

ʠʩʪʠʥʥʳʤ, ʧʝʨʝʭʦʜ ʩʤʦʞʝʪ ʩʨʘʙʦʪʘʪʴ, ʪʦʣʴʢʦ ʝʩʣʠ ʧʦʚʪʦʨʥʦ 

ʚʦʟʥʠʢʥʝʪ ʩʦʙʳʪʠʝ ʧʝʨʝʭʦʜʘ. 

ʇʦʩʣʝʜʥʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʩʪʦʛʦ ʧʝʨʝʭʦʜʘ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝ.  
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ɼʝʡʩʪʚʠʝ (action) ð ʵʪʦ ʥʝʧʨʝʨʳʚʘʝʤʦʝ ʠʟʚʥʝ ʘʪʦʤʘʨʥʦʝ 

ʚʳʯʠʩʣʝʥʠʝ, ʯʴʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ.  

ɸʚʪʦʨʳ ʷʟʳʢʘ ʧʦʜʨʘʟʫʤʝʚʘʣʠ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʙʫʜʫʪ ʩʚʷʟʳʚʘʪʴ ʩ ʧʦʥʷʪʠʝʤ ʜʝʡʩʪʚʠʷ ʚ ʤʦʜʝʣʠ UML ʧʦʥʷʪʠʝ 

ʜʝʡʩʪʚʠʷ (ʠʣʠ ʘʥʘʣʦʛʠʯʥʦʝ) ʚ ʮʝʣʝʚʦʤ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʳʯʥʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʠʷʤʠ 

ʷʚʣʷʶʪʩʷ ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʚʳʨʘʞʝʥʠʷ ʠ ʧʨʠʩʚʘʠʚʘʥʠʝ ʝʛʦ 

ʧʝʨʝʤʝʥʥʦʡ, ʟʘʧʠʩʴ ʙʣʦʢʘ ʜʘʥʥʳʭ ʚ ʬʘʡʣ, ʧʦʩʳʣʢʘ ʩʠʛʥʘʣʘ ʠ ʪ. ʜ. ɺ 

UML ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʜʝʡʩʪʚʠʡ, ʧʦʭʦʞʠʭ ʧʦ 

ʩʝʤʘʥʪʠʢʝ ʥʘ ʜʝʡʩʪʚʠʷ ʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʟʳʢʘʭ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ UML ʥʝ ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ, ʪʝʤ ʩʘʤʳʤ, ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʪʦ, ʯʪʦʙʳ ʙʳʪʴ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʷʟʳʢʦʤ ʦʧʠʩʘʥʠʷ ʜʝʡʩʪʚʠʡ. ʇʦʵʪʦʤʫ ʧʦʥʷʪʠʝ 

ʜʝʡʩʪʚʠʷ ʚ UML ʩʦʟʥʘʪʝʣʴʥʦ ʥʝʜʦʦʧʨʝʜʝʣʝʥʦ ð ʦʩʪʘʚʣʝʥʘ ʩʚʦʙʦʜʘ, 

ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʩʪʨʫʤʝʥʪʘʤ ʜʣʷ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʩʝʤʘʥʪʠʢʠ ʜʝʡʩʪʚʠʡ UML ʜʦ ʩʝʤʘʥʪʠʢʠ ʜʝʡʩʪʚʠʡ ʢʦʥʢʨʝʪʥʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɿʜʝʩʴ, ʚ ʢʦʥʪʝʢʩʪʝ ʦʙʩʫʞʜʝʥʠʷ ʤʘʰʠʥʳ 

ʩʦʩʪʦʷʥʠʡ UML, ʩʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ ʜʚʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. 

ɼʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʘʪʦʤʘʨʥʳʤ ʠ ʥʝʧʨʝʨʳʚʘʝʤʳʤ. ʇʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʜʝʡʩʪʚʠʷ ʥʘ ʧʝʨʝʭʦʜʝ ʠʣʠ ʚ ʩʦʩʪʦʷʥʠʠ ʥʝ ʤʦʛʫʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʩʦʙʳʪʠʷ, ʧʨʝʨʳʚʘʶʱʠʝ ʚʳʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʷ. ʊʦʯʥʝʝ 

ʛʦʚʦʨʷ, ʩʦʙʪrʠʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʥʦ ʩʠʩʪʝʤʘ ʦʙʷʟʘʥʘ ʟʘʜʝʨʞʘʪʴ ʝʛʦ 

ʦʙʨʘʙʦʪʢʫ ʜʦ ʦʢʦʥʯʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ. 

ɼʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʠ ʟʘʚʝʨʰʘʝʤʳʤ. ʈʘʟ 

ʥʘʯʘʚʰʠʩʴ, ʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʢʦʥʮʘ. ʆʥʦ ʥʝ ʤʦʞʝʪ 

"ʨʘʟʜʫʤʘʪʴ" ʚʳʧʦʣʥʷʪʩɹ̫  ʠʣʠ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʦʣʛʦ. 

ɼʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʝʯʥʳʭ ʘʚʪʦʤʘʪʦʚ. ɺ UML ʜʝʡʩʪʚʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʧʨʦʮʝʜʫʨʫ ʨʝʘʢʮʠʠ, ʬʘʢʪʠʯʝʩʢʠ ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʳ: ʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʥʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʭ ʜʝʡʩʪʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʩʢʨʳʪʳ, 

ʥʘʧʨʠʤʝʨ, ʣʶʙʳʝ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʝ ʪʨʶʢʠ. ɹʦʣʝʝ ʪʦʛʦ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʥʘ ʧʝʨʝʭʦʜʝ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ. 
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(ʉʠʥʪʘʢʩʠʯʝʩʢʠ, ʜʝʡʩʪʚʠʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ ʨʘʟʜʝʣʷʶʪʩʷ 

ʟʘʧʷʪʳʤʠ). ʇʦʵʪʦʤʫ ʬʦʨʤʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ UML 

ʪʨʫʜʥʦ ʧʨʦʚʝʨʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʘʙʩʪʨʘʢʪʥʳʭ ʢʦʥʝʯʥʳʭ 

ʘʚʪʦʤʘʪʦʚ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʘh ʠʥʳ ʩʦʩʪʦʷʥʠʡ UML 

ʚʳʨʘʟʠʪʝʣʴʥʳ ʠ ʥʘʛʣʷʜʥʳ ð ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ 

ʜʦʙʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʢʦʤʧʘʢʪʥʦ ʠ 

ʢʨʘʩʠʚʦ. 

4.2.3. ʉʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝʭʦʜʳ 

ɺ UML ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʜʦ ʥʝʢʦʪʦʨʦʡ 

ʩʪʝʧʝʥʠ ʦʙʣʝʛʯʘʶʱʠʝ ʩʝʤʘʥʪʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦʝ ʧʦʩʪʨʦʝʥʠʝ 

ʩʪʦʨʦʞʝʚʳʭ ʫʩʣʦʚʠʡ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ: 

- ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝʭʦʜʳ, ʨʝʘʣʠʟʫʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʧʝʨʝʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʩʦʩʪʦʷʥʠʡ ʚʳʙʦʨʘ; 

- ʧʨʝʜʠʢʘʪ else . 

ʉʝʛʤʝʥʪʳ ʧʝʨʝʭʦʜʘ (transition segment) ð ʵʪʦ ʯʘʩʪʠ, ʥʘ 

ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʙʠʪʘ ʣʠʥʠʷ ʧʝʨʝʭʦʜʘ.  

ʈʘʟʙʠʚʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʠʛʫʨʳ: 

- ʧʝʨʝʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ (junction state) (ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʥʝʙʦʣʴh ʦʛʦ ʢʨʫʞʢʘ); 

- ʩʦʩʪʦʷʥʠʝ ʚʳʙʦʨʘ (choice) (ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʨʦʤʙʘ); 

ʜʝʡʩʪʚʠʷ ʧʦʩʳʣʢʠ ʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ, ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ 

ʬʣʘʞʢʦʚ. 

ʉʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʚ UML ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʩʠʪʫʘʮʠ̫ ʭ. ɿʜʝʩʴ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʠʭ ʚ ʩʚʷʟʠ ʩʦ ʩʪʦʨʦʞʝʚʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʘ ʧʨʦʯʠʝ ʩʣʫʯʘʠ ʦʧʠʰʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʦʥʪʝʢʩʪʝ. 

ʅʝʩʢʦʣʴʢʦ ʧʝʨʝʭʦʜʦʚ, ʠʩʭʦʜʷʱʠʭ ʠʟ ʜʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʠʤʝʶʱʠʭ ʦʙʱʝʝ ʩʦʙʳʪʠʝ ʧʝʨʝʭʦʜʘ, ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʜʝʨʝʚʦ 

ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʤʝʝʪʩʷ ʦʜʠʥ 

ʩʝʛʤʝʥʪ ʧʝʨʝʭʦʜʘ, ʢʦʪʦʨʳʡ ʥʘʯʠʥʘʝʪʩʷ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʧʝʨʝʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʩʦʩʪʦʷʥʠʠ ʚʳʙʦʨʘ. ɼʘʣʝʝ 

ʠʟ ʵʪʦʛʦ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʚʳʙʦʨʘ ʥʘʯʠʥʘʶʪʩʷ 
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ʜʨʫʛʠʝ ʩʝʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʚ ʮʝʣʝʚʳʭ ʩʦʩʪʦʷʥʠʷʭ ʠʣʠ 

ʥʦʚʳʭ ʧʝʨʝʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠ̫ ʭ ʠʣʠ ʩʦʩʪʦʷʥʠʷʭ ʚʳʙʦʨʘ. ʉʝʛʤʝʥʪ 

ʧʝʨʝʭʦʜʘ, ʥʘʯʠʥʘʶʱʠʡʩʷ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʨʥʝʚʳʤ, ʩʝʛʤʝʥʪʳ, ʟʘʢʘʥʯʠʚʘʶʱʠʝʩʷ ʚ ʮʝʣʝʚʳʭ ʩʦʩʪʦʷʥʠʷʭ, 

ʥʘʟʳʚʘʶʪʩʷ ʣʠʩʪʦʚʳʤʠ. ʉʦʙʳʪʠʝ ʧʝʨʝʭʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʦ 

ʪʦʣʴʢʦ ʜʣʷ ʢʦʨʥʝʚʦʛʦ ʩʝʛʤʝʥʪʘ, ʜʝʡʩʪʚʠʷ ʥʘ ʧʝʨʝʭʦʜʝ ʤʦʛʫʪ ʙʳʪʴ 

ʫʢʘʟʘʥʳ ʪʦʣʴʢʦ ʜʣʷ ʣʠʩʪʦʚʳʭ ʩʝʛʤʝʥʪʦʚ, ʘ ʩʪʦʨʦʞʝʚʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ 

ʙʳʪʴ ʫʢʘʟʘʥʳ ʜʣʷ ʣʶʙʳʭ ʩʝʛʤʝʥʪʦʚ. ʊʘʢʦʝ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʝʨʝʭʦʜʦʚ ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦ ʤʥʦʞʝʩʪʚʫ ʧʨʦʩʪʳʭ ʧʝʨʝʭʦʜʦʚ, 

ʢʦʪʦʨʦʝ ʧʦʣʫʯʠʪʩʷ, ʝʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʚʩʝ ʧʫʪʠ ʠʟ ʠʩʭʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʮʝʣʝʚʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʯʠʪʘʷ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʧʫʪʠ 

ʩʪʦʨʦʞʝʚʳʝ ʫʩʣʦʚʠʷ ʩʦʝʜʠʥʝʥʥʳʤʠ ʢʦʥʲʶʥʢʮʠʝʡ (ʪʦ ʝʩʪʴ, 

ʩʦʝʜʠʥʝʥʥʳʤʠ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʢʦʡ "ʀ").  

ɿʘʤʳʩʣʦʚʘʪʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʘʙʟʘʮʘ ʥʝ ʪʘʠʪ ʚ ʩʝʙʝ 

ʥʠʯʝʛʦ ʥʝʦʙʳʯʥʦʛʦ ʠʣʠ ʥʦʚʦʛʦ. ʇʦʢʘʞʝʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʠʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ.  

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʇʨʠ ʫʚʦʣʴʥʝʥʠʠ ʩʦʪʨʫʜʥʠʢʘ ʩ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʠʯʠʥʳ, ʩʣʝʜʫʝʪ ʨʘʟʜʝʣʷʪʴ ʪʨʠ ʩʣʫʯʘʷ:  

1) ʫʚʦʣʴʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ, 

2) ʫʚʦʣʴʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚ 

ʩʚ̫ʟʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʦʪʨʫʜʥʠʢʦʤ ʫʩʣʦʚʠʡ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ ʥʠʤ ʠ 

ʧʨʝʜʧʨʠ̫ ʪʠʝʤ, 

3) ʚʳʥʫʞʜʝʥʥʦʝ ʫʚʦʣʴʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʚ ʩʚʷʟʠ ʩ ʧʨʦʙʣʝʤʘʤʠ, 

ʦʪ ʩʦʪʨʫʜʥʠʢʘ ʥʝ ʟʘʚʠʩʷʱʠʤʠ. ʇʨʠ ʵʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʦʙʨʘʪʥʦʝ 

ʟʘʯʠʩʣʝʥʠʝ ʚ ʰʪʘʪ ʧʨʠ ʧʝʨʚʦʡ ʚʦʟʤʦʞʥʦʩʪʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚʚʝʜʝʤ ʪʨʠ ʨʘʟʣʠʯʥʳʭ 

ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʫʚʦʣʝʥʥʳʭ ʩ ʧʨʝʜʧʨʠʷʪʠʷ:  

1. Unemployed  ð ʨʘʙʦʪʥʠʢ, ʫʚʦʣʠʚʰʠʡʩʷ ʧʦ ʩʦʙʩʪʚʝʥʥʦʤʫ 

ʞʝʣʘʥʠʶ, ʧʦʚʪʦʨʥʳʡ ʧʨʠʝʤ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʧʨʦʭʦʜʠʪʴ ʥʘ ʦʙʱʠʭ 

ʦʩʥʦʚʘʥʠʷʭ. 
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2. Non grata  ð ʩʢʘʥʜʘʣʠʩʪ, ʙʝʟʜʝʣʴʥʠʢ ʠ ʥʘʨʫʰʠʪʝʣʴ 

ʪʨʫʜʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʫʚʦʣʝʥʥʳʡ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, 

ʢʦʪʦʨʦʛʦ ʥʠ ʧʨʠ ʢʘʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʥʝʣʴʟʷ ʥʘʥʠʤʘʪʴ ʥʘ ʨʘʙʦʪʫ; 

3. Welcome back  ð ʭʦʨʦʰʠʡ ʨʘʙʦʪʥʠʢ, ʩ ʢʦʪʦʨʤr 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʨʠʰʣʦʩʴ ʨʘʩʩʪʘʪʴʩʷ ʚʚʠʜʫ ʚʨʝʤʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ, 

ʧʝʨʝʞʠʚʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ, ʠ ʢʦʪʦʨʦʛʦ ʧʨʠ ʧʝʨʚʦʡ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʣʝʜʫʝʪ ʧʨʠʛʣʘʩʠʪʴ ʦʙʨʘʪʥʦ. 

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..16 ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʨʘʛʤʝʥʪ ʜʠʘʛʨʘʤʤʳ 

ʩʦʩʪʦʷʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʜʝʨʝʚʦ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʭʦʜʦʚ ʧʦʩʪʨʦʝʥʦ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʨʝʭʦʜʥʳʭ ʩʦʩʪʦʷʥʠʡ (1). 

Empl oy ed Unempl oy ed
f i r e ( )

Wel c ome 

bac k

Non gr a t a

[ s e l f ]

[ adm]

[ bad ]

[ good ]

1

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..16. ɼʝʨʝʚʦ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʭʦʜʦʚ 

ʇʨʦʜʦʣʞʠʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʫʩʣʦʚʠʷ ʫʚʦʣʴʥʝʥʠʷ adm ʠ self  ʚʟʘʠʤʥʦ ʠʩʢʣʶʯʘʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʠ 

ʦʜʥʦ ʠʟ ʥʠʭ ʧʨʠ ʫʚʦʣʴʥʝʥʠʠ ʦʙʷʟʘʪʝʣʴʥʦ ʠʤʝʝʪ ʤʝʩʪʦ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ else , ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʘʝʪ ʫʩʣʦʚʠʝ, 

ʩʯʠʪʘʶʱʝʝʩʷ ʠʩʪʠʥʥʳʤ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʣʦʞʥʳ ʚʩʝ ʜʨʫʛʠʝ 

ʫʩʣʦʚʠʷ, ʧʨʠʧʠʩʘʥʥʳʝ ʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʩʝʛʤʝʥʪʘʤ. ʏʪʦʙʳ 

ʧʦʜʯʝʨʢʥʫʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʴ ʫʩʣʦʚʠʡ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʩʪʦʷʥʠʷ 

ʚʳʙʦʨʘ (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..17). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʠʩʘʥʠʝ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʫʩʣʦʚʠʡ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘʛʣʷʜʥʝʝ ʠ ʥʘʜʝʞʥʦʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʨʘʛʤʝʥʪ 

ʜʠʘʛʨʘʤʤʳ ʩʦʩʪʦʷʥʠʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 
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ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..16 ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʝʥ ʬʨʘʛʤʝʥʪʫ ʥʘ 

ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..17. ʇʨʠ 

ʵʪʦʤ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʦ (ʠ ʵʪʦ ʥʝʪʨʫʜʥʦ ʧʨʦʚʝʨʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ), ʯʪʦ 

ʩʠʩʪʝʤʘ ʫʩʣʦʚʠʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..17 ʧʦʣʥʘ ʠ ʜʠʟʲʶʥʢʪʠʚʥʘ.  

Empl oy ed Unempl oy ed
f i r e ( )

Wel c ome 

bac k

Non gr a t a

[ e l s e ]

[ adm]

[ e l s e ]

[ good ]

1

1

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..17. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʠʢʘʪʘ else  

ʇʦʜʚʦʜʷ ʠʪʦʛ ʦʙʩʫʞʜʝʥʠʶ ʩʪʦʨʦʞʝʚʳʭ ʫʩʣʦʚʠʡ, ʝʱʝ ʨʘʟ 

ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʩʝʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʨʝʭʦʜʳ, ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʯʝʨʝʟ 

ʧʝʨʝʭʦʜʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʩʦʩʪʦʷʥʠʷ ʚʳʙʦʨʘ, ʥʠʯʝʛʦ ʥʝ ʜʦʙʘʚʣʷʶʪ (ʠ 

ʥʝ ʫʙʘʚʣʷʶʪ) ʚ ʩʝʤʘʥʪʠʢʝ ʤʦʜʝʣʠ: ʵʪʦ ʧʨʦʩʪʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ 

ʦʙʦʟʥʘʯʝʥʠʷ, ʚʚʝʜʝʥʥʳʝ ʜʣʷ ʫʜʦʙʩʪʚʘ ʠ ʥʘʛʣʷʜʥʦʩʪʠ. ʊʫ ʞʝ ʩʘʤʫʶ 

ʩʝʤʘʥʪʠʢʫ, ʢʦʪʦʨʫʶ ʠʤʝʶʪ ʬʨʘʛʤʝʥʪʳ ʜʠʘʛʨʘʤʤ ʩʦʩʪʦʷʥʠʡ ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..16 ʠ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..17, ʤʦʞʥʦ 

ʧʝʨʝʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʬʨʘʛʤʝʥʪʘ, ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..18. 
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Empl oy ed

Unempl oy ed
f i r e ( ) [ s e l f ]

Wel c ome 

bac k

Non gr a t a
f i r e ( ) [ adm & bad ]

f i r e ( ) [ adm & good ]

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..18 ʄʥʦʞʝʩʪʚʦ ʧʨʦʩʪʳʭ ʧʝʨʝʭʦʜʦʚ ʩ ʦʜʥʠʤ ʩʦʙʳʪʠʝʤ 

ʧʝʨʝʭʦʜʘ ʠ ʨʘʟʣʠʯʥʳʤʠ ʩʪʦʨʦʞʝʚʤrʠ ʫʩʣʦʚʠʷʤʠ 

4.2.4. ʉʦʩʪʘʚʥʳʝ ʩʦʩʪʦʥ̫ʠʷ 

ɺr ʰʝ ʤʳ ʨʘʩʩʤʦʪʨʝʣʠ ʧʨʦʩʪʳʝ ʩʦʩʪʦʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʦʩʪʦʷʥʠ̫ ʤ ʦʙʳʯʥʦʡ ʤʦʜʝʣʠ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ. ʇʨʠʰʣʘ ʧʦʨʘ 

ʨʘʩʩʤʦʪʨʝʪʴ ʜʨʫʛʠʝ ʧʦʥʷʪʠʷ, ʙʣʠʟʢʠʝ ʢ ʧʦʥʷʪʠʶ ʩʦʩʪʦʷʥʠʷ, ʥʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʜʣʷ UML. ʀʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ:  

- ʩʦʩʪʘʚʥʳʝ ʩʦʩʪʦʷʥʠʷ (composite state), 

- ʩʧʝʮʠʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ (pseudo state). 

ʉʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ 

- ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ (sequential / non-orthogonal state), 

- ʧʘʨʘʣʣʝʣʴʥʳʤ (ʦʨʪʦʛʦʥʘʣʴʥʳʤ) (concurrent / orthogonal state). 

ʉʧʝʮʠʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚ UML 1 ʙʳʚʘʶʪ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

- ʥʘʯʘʣʴʥʦʝ (initial); 

- ʩʣʠʷʥʠʝ (join); 

- ʨʘʟʚʠʣʢʘ (fork); 

- ʧʝʨʝʭʦʜʥʦʝ (junction);  

- ʚʳʙʦʨ (choice); 

- ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ (shallow history); 

- ʛʣʫʙʠʥʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ (deep history); 

- ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʝ (synch); 

- ʧʨʝʢʨʘʱʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ (terminate), 
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- ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ (final); 

- ʩʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ (submachine state), 

- ʩʦʩʪʦʷʥʠʝ "ʟʘʛʣʫʰʢʘ" (stub state). 

ɺ UML 2 ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ ʫʜʘʣʝʥʳ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ 

ʠ ʩʦʩʪʦʷʥʠʝ "ʟʘʛʣʫʰʢʘ", ʥʦ ʚʤʝʩʪʦ ʧʦʩʣʝʜʥʝʛʦ ʚʚʝʜʝʥʳ ʜʚʘ ʥʦʚʳʭ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʷ: "ʪʦʯʢʘ ʚʭʦʜʘ" (entry point) ʠ "ʪʦʯʢʘ ʚʳʭʦʜʘ" 

(exit point). 

ʉʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ð ʵʪʦ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʝ ʚʣʦʞʝʥʘ 

ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ. ɽʩʣʠ ʚʣʦʞʝʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʤʘʰʠʥʘ, ʪʦ 

ʩʦʩʪʦʷʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ, ʝʩʣʠ ʥʝʩʢʦʣʴʢʦ ð 

ʧʘʨʘʣʣʝʣʴʥʳʤ. 

ɻʣʫʙʠʥʘ ʚʣʦʞʝʥʥʦʩʪʠ ʚ UML ʥʝʦʛʨʘʥʠʯʝʥʥʘ, ʪ. ʝ. ʩʦʩʪʦʷʥʠʷ 

ʚʣʦʞʝʥʥʦʡ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʩʪʘʚʥʳʤʠ. ɺ UML 

2 ʧʘʨʘʣʣʝʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʠʤʝʥʦʚʘʥʳ ʚ ʦʨʪʦʛʦʥʘʣʴʥʳʝ. ʄʳ 

ʠʩʧʦʣʴʟʫʝʤ ʦʙʘ ʪʝʨʤʠʥʘ ʢʘʢ ʩʠʥʦʥʠʤʳ. 

ʄʳ ʥʘʯʥʝʤ ʩ ʧʨʦʩʪʦʛʦ ʧʨʠʤʝʨʘ, ʯʪʦʙʳ ʩʨʘʟʫ ʧʦʷʩʥʠʪʴ 

ʧʨʘʛʤʘʪʠʢʫ ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪ. ʝ. ʟʘʯʝʤ ʵʪʦ ʧʦʥʷʪʠʝ ʚʚʝʜʝʥʦ ʚ 

UML, ʘ ʟʘʪʝʤ ʦʧʠʰʝʤ ʪʦʥʢʦʩʪʠ ʩʝʤʘʥʪʠʢʠ ʠ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ 

ʧʦʥʷʪʠʷʤʠ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ UML. 

ʈʘʩʩʤʦʪʨʠʤ ʚʩʝʤ ʠʟʚʝʩʪʥʳʡ ʧʨʠʙʦʨ: ʩʚʝʪʦʬʦʨ. ʆʥ ʤʦʞʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʩʦʩʪʦʷʥʠʷʭ: 

- Off  ð ʚʦʦʙʱʝ ʥʝ ʨʘʙʦʪʘʝʪ ð ʚʳʢʣʶʯʝʥ ʠʣʠ ʩʣʦʤʘʣʩʷ, ʢʘʢ 

ʩʣʠʰʢʦʤ ʯʘʩʪʦ ʙʳʚʘʝʪ; 

- On ð ʨʘʙʦʪʘʝʪ.  

ʅʦ ʨʘʙʦʪʘʪʴ ʩʚʝʪʦʬʦʨ ʤʦʞʝʪ ʧʦ-ʨʘʟʥʦʤʫ: 

- Blinking  ð ʤʠʛʘʶʱʠʡ ʞʝʣʪʳʡ, ʜʦʨʦʞʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝ 

ʨʝʛʫʣʠʨʫʝʪʩʷ; 

- Working  ð ʨʘʙʦʪʘʝʪ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʠ ʨʝʛʫʣʠʨʫʝʪ ʜʚʠʞʝʥʠʝ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʫ ʩʚʝʪʦʬʦʨʘ ʝʩʪʴ 4 ʚʠʜʠʤʳʭ ʩʦʩʪʦʷʥʠʷ, 

ʷʚʣʷʶʱʠʭʩʷ ʧʨʝʜʧʠʩʳʚʘʶʱʠʤʠ ʩʠʛʥʘʣʘʤʠ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ: 

- Green  ð ʟʝʣʝʥʳʡ ʩʚʝʪ, ʜʚʠʞʝʥʠʝ ʨʘʟʨʝʰʝʥʦ; 
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- YellowGreen  ð ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʨʘʟʨʝʰʝʥʠʷ ʚ 

ʨʝʞʠʤ ʟʘʧʨʝʱʝʥʠʷ ʜʚʠʞʝʥʠʷ (ʵʪʦ ʥʘʩʪʦʷʱʝʝ ʩʦʩʪʦʷʥʠʝ, ʩʚʝʪʦʬʦʨ 

ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʤ ʟʘʤʝʪʥʦʝ ʚʨʝʤʷ); 

- Red ð ʢʨʘʩʥʳʡ ʩʚʝʪ, ʜʚʠʞʝʥʠʝ ʟʘʧʨʝʱʝʥʦ; 

- RedYellow  ð ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʟʘʧʨʝʱʝʥʠʷ ʚ 

ʨʝʞʠʤ ʨʘʟʨʝʰʝʥʠʷ ʜʚʠʞʝʥʠʷ (ʵʪʦ ʩʦʩʪʦʷʥʠʝ ʦʪʣʠʯʥʦʝ ʦʪ 

Yello wGreen, ʩʚʝʪʦʬʦʨ ʧʦʜʘʝʪ ʥʝʩʢʦʣʴʢʦ ʠʥʳʝ ʩʚʝʪʦʚʳʝ ʩʠʛʥʘʣʳ ʠ 

ʫʯʘʩʪʥʠʢʠ ʜʚʠʞʝʥʠʷ ʦʙʷʟʘʥʳ ʧʦ ʜʨʫʛʦʤʫ ʥʘ ʥʠʭ ʨʝʘʛʠʨʦʚʘʪʴ). 

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..19 ʧʨʠʚʝʜʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʠʘʛʨʘʤʤʘ ʘʚʪʦʤʘʪʘ 

ʩʚʝʪʦʬʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ (1) (ʥʝʩʢʦʣʴʢʦ 

ʟʘʙʝʛʘʷ ʚʧʝʨʝʜ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʜʝʩʴ ʩʦʙʳʪʠʝ ʪʘʡʤʝʨʘ, ʚʳʜʝʣʷʝʤʦʝ 

ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ after ). 

On

Of f

Wor k i ng

a f t e r  3  s ec

a f t e r  45  s ec

a f t e r  5  s ec

a f t e r  30  s ec

s wi t c hOn( )

s wi t c hOf f ( )

t u r nOf f ( )

t u r nOn( )
Bl i nk i ng

RedYel l ow

Red

Yel l owGr een

Gr een1

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..19. ʉʦʩʪʘʚʥʳʝ ʩʦʩʪʦʷʥʠʷ 
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ʂʘʢ ʤʳ ʫʞʝ ʫʧʦʤʠʥʘʣʠ, ʚ ʧʨʠʥʮʠʧʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ 

ʠʩʧʦʣʟɹʦʚʘʥʠʷ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..20 ʧʨʠʚʝʜʝʥʘ 

ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ (ʪ. ʝ. ʦʧʠʩʳʚʘʶʱʘʷ ʪʦ ʞʝ ʩʘʤʦʝ 

ʧʦʚʝʜʝʥʠʝ), ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʉʨʘʚʥʝʥʠʝ 

ʜʠʘʛʨʘʤʤ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..19 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..20 ʷʚʣʷʝʪʩʷ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʦʩʪʘʪʦʯʥʳʤ 

ʦʙʲʷʩʥʝʥʠʝʤ ʪʦʛʦ, ʟʘʯʝʤ ʚ UML ʚʚʝʜʝʥʳ ʩʦʩʪʘʚʥʳʝ ʩʦʩʪʦʷʥʠʷ.  

Of f Bl i nk i ng

RedYel l ow

Yel l owGr een

Red Gr een

a f t e r  3  s ec

a f t e r  45  s ec

a f t e r  5  s ec

a f t e r  30  s ec

s wi t c hOn( )

s wi t c hOf f ( )

t u r nOf f ( )

t u r nOn( )

t u r nOf f ( )

t u r nOf f ( )

t u r nOf f ( )

t u r nOf f ( )

s wi t c hOf f ( )

s wi t c hOf f ( )

s wi t c hOf f ( )

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..20. ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʥʝ ʩʦʜʝʨʞʘʱʘʷ ʩʦʩʪʘʚʥʳʭ 

ʩʦʩʪʦʷʥʠʡ 

ʆʙʱʘʷ ʠʜʝʷ ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʷʩʥʘ. ʊʝʧʝʨʴ ʥʫʞʥʦ 

ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʜʝʪʘʣʷʤʠ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʧʝʨʝʭʦʜʦʚ. ʄʳ ʩʜʝʣʘʝʤ ʵʪʦ ʧʦʩʪʝʧʝʥʥʦ, ʥʝʩʢʦʣʴʢʦ 
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ʨʘʟ ʚʦʟʚʨʘʪʠʚʰʠʩʴ ʢ ʦʧʠʩʘʥʠʶ ʩʝʤʘʥʪʠʢʠ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ 

ʧʝʨʝʭʦʜʦʚ ʚ ʧʦʜʭʦʜʷʱʝʤ ʢʦʥʪʝʢʩʪʝ. 

ʇʝʨʚʦʝ ʧʨʘʚʠʣʦ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʷʤʦ ʟʜʝʩʴ: ʧʝʨʝʭʦʜ ʠʟ 

ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʣʝʜʫʝʪʩʷ ʚʩʝʤʠ ʚʣʦʞʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. 

ʄʳ ʥʝ ʩʣʫʯʘʡʥʦ ʫʧʦʪʨʝʙʠʣʠ ʭʘʨʘʢʪʝʨʥʳʡ ʪʝʨʤʠʥ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ "ʥʘʩʣʝʜʦʚʘʥʠʝ" ʚ ʜʘʥʥʦʤ 

ʢʦʥʪʝʢʩʪʝ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʘʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ 

ʘʥʘʣʦʛʠʯʥʦ ʥʘʟʥʘʯʝʥʠʶ ʩʫʧʝʨʢʣʘʩʩʦʚ:
17

 ʚʳʷʚʠʪʴ ʦʙʱʝʝ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʵʣʝʤʝʥʪʘʭ ʠ ʦʧʠʩʘʪʴ ʵʪʦ ʦʙʱʝʝ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. ʊʝʤ ʩʘʤʳʤ 

ʩʦʢʨʘʱʘʝʪʩʷ ʦʧʠʩʘʥʠʝ ʤʦʜʝʣʠ, ʠ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʦʤ (ʩʨʘʚʥʠʪʝ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ 

ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..19 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..20 ʝʱʝ ʨʘʟ).  

4.2.5. ʉʧʝʮʠʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʇʝʨʝʡʜʝʤ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ. ʇʨʝʞʜʝ 

ʚʩʝʛʦ, ʩʧʝʮʠʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʪʦʷʥʠʝʤ ʥʝ ʷʚʣʷʝʪʩʷ, ʚ ʪʦʤ ʩʤʳʩʣʝ, 

ʯʪʦ ʘʚʪʦʤʘʪ ʥʝ ʤʦʞʝʪ ʚ ʥʝʤ "ʧʨʝʙʳʚʘʪʴ" ʠ ʦʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʪʝʢʫʱʠʤ ʘʢʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. 

ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ (initial  state) ð ʵʪʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʤʘʰʠʥʘ ʩʦʩʪʦʥ̫ʠʡ 

ʝʱʝ ʥʝ ʨʘʙʦʪʘʝʪ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʟʘʢʨʘʰʝʥʥʦʛʦ ʢʨʫʞʢʘ. ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʠʤʝʝʪ ʪʘʢʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ, ʢʘʢ ʜʝʡʩʪʚʠʷ ʥʘ ʚʭʦʜʝ, ʚʳʭʦʜʝ ʠ ʚʥʫʪʨʝʥʥʷʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʦʥʦ ʦʙʷʟʘʥʦ ʠʤʝʪʴ ʠʩʭʦʜʷʱʠʡ ʧʝʨʝʭʦʜ,
18

 ʚʝʜʫʱʠʡ ʚ ʪʦ 

ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʧʦ ʥʘʩʪʦʷʱʝʤʫ ʧʝʨʚʳʤ ʩʦʩʪʦʷʥʠʝʤ 

                                                           

17
 ʅʦ ʩʦʩʪʦʷʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ, ʧʦʵʪʦʤʫ ʧʨʷʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʥʦʰʝʥʠʝ ʦʙʦʙʱʝʥʠʷ ʙʳʣʦ ʙʳ ʩʠʥʪʘʢʩʠʯʝʩʢʠ 

ʥʝʧʨʘʚʠʣʴʥʳʤ. 
18

 ʈʘʟʫʤʝʝʪʩʷ, ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʚʭʦʜʷʱʠʭ 

ʧʝʨʝʭʦʜʦʚ ð ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ ʥʝ ʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ ʚ ʩʠʪʫʘʮʠʶ ʜʦ ʥʘʯʘʣʘ 

ʩʚʦʝʡ ʨʘʙʦʪʳ. 
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ʧʨʠ ʨʘʙʦʪʝ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ. ʀʩʭʦʜʷʱʠʡ ʧʝʨʝʭʦʜ ʠʟ ʥʘʯʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʩʦʙʳʪʠʷ ʧʝʨʝʭʦʜʘ, ʥʦ ʤʦʞʝʪ ʠʤʝʪʴ 

ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ 

ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʭʦʜʦʚ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʥ̫ʠʷ, ʧʨʠʯʝʤ ʦʜʠʥ ʠʟ ʥʠʭ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʩʨʘʙʘʪʳʚʘʪʴ. ɺ ʧʨʦʛʨʘʤʤʠʩʪʩʢʠʭ ʪʝʨʤʠʥʘʭ 

ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ð ʵʪʦ ʤʝʪʢʘ ʪʦʯʢʠ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ. 

ʋʧʨʘʚʣʝʥʠʝ ʥʝ ʤʦʞʝʪ ʟʘʜʝʨʞʘʪʴʩʷ ʥʘ ʵʪʦʡ ʤʝʪʢʝ. ɼʘʞʝ ʛʨʘʬʠʯʝʩʢʠ 

ʪʠʧʠʯʥʳʡ ʩʣʫʯʘʡ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʦʜʥʠʤ ʥʝʧʦʤʝʯʝʥʥʳʤ 

ʧʝʨʝʭʦʜʦʤ ʦʯʝʥʴ ʧʦʭʦʞ ʥʘ ʙʳʪʦʚʫʶ ʧʠʢʪʦʛʨʘʤʤʫ "ʥʘʯʠʥʘʪʴ ʟʜʝʩʴ". 

ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʜʝʡʩʪʚʠʝ ʥʘ ʧʝʨʝʭʦʜʝ ð ʵʪʦ 

ʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ. 

ʅʘʩʢʦʣʴʢʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʯʘʣʴʥʦʛʦ 

ʩʦʩʪʦʥ̫ʠʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʘʚʪʦʤʘʪʘ? ʕʪʦʪ ʚʦʧʨʦʩ ʥʝ ʠʤʝʝʪ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʪʚʝʪʘ ð ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʩʠʪʫʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʚ 

ʜʠʘʛʨʘʤʤʘʭ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..19 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..20 ʤʳ ʦʙʦʰʣʠʩʴ ʙʝʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʠ ʧʦʚʝʜʝʥʠʝ 

ʩʚʝʪʦʬʦʨʘ ʥʝ ʩʪʘʣʦ ʦʪ ʵʪʦʛʦ ʤʝʥʝʝ ʧʦʥʷʪʥʳʤ. ʆʜʥʘʢʦ ʚ ʜʨʫʛʠʭ 

ʩʣʫʯʘʷʭ ʥʘʣʠʯʠʝ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʞʝʣʘʪʝʣʴʥʦ ʠʣʠ 

ʜʘʞʝ ʥʝʦʙʭʦʜʠʤʦ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʝʩʣʠ ʠʤʝʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʛʨʘʥʠʮʫ 

ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪʦ ʚʥʫʪʨʠ ʵʪʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʷʟʘʥʦ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʥʘʯʘʣʥɹʦʝ ʩʦʩʪʦʷʥʠʝ ð ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝʷʩʥʦ, 

ʢʫʜʘ ʞʝ ʚʝʜʝʪ ʜʘʥʥʳʡ ʧʝʨʝʭʦʜ. ɼʘʣʝʝ, ʝʩʣʠ ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ 

ʦʧʠʩʳʚʘʝʪ ʧʦʚʝʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʲʝʢʪʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʠ 

ʫʥʠʯʪʦʞʘʝʤʦʛʦ ʚ ʧʨʦʛʨʘʤʤʝ, ʪʦ ʧʨʠʩʫʪʩʪʚʠʝ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʞʝʣʘʪʝʣʥɹʳʤ: ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ ʧʨʠ ʩʦʟʜʘʥʠʠ ʝʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ (ʘ ʚ ʜʝʡʩʪʚʠʷ ʥʘ ʧʝʨʝʭʦʜʝ ʠʟ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʫʜʦʙʥʦ ʧʦʤʝʩʪʠʪʴ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʘʪʨʠʙʫʪʦʚ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʝʩʣʠ ʥʘʯʘʣʦ ʠ ʦʢʦʥʯʘʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ, ʧʦʚʝʜʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʤʦʜʝʣʠʨʫʝʪʩʷ, ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ 

(ʥʘʧʨʠʤʝʨ, ʥʘʩ ʥʝ ʠʥʪʝʨʝʩʫʝʪ ʥʠ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʦʚʳʭ 
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ʩʚʝʪʦʬʦʨʦʚ, ʥʠ ʧʨʦʮʝʩʩ ʫʪʠʣʠʟʘʮʠʠ ʦʪʩʣʫʞʠʚʰʠʭ ʩʚʦʝ), ʪʦ ʥʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ ʷʚʣʷʝʪʩʷ ʠʟʣʠʰʥʠʤ ʠ ʤʦʞʝʪ ʜʘʞʝ 

ʤʝʰʘʪʴ ʚʦʩʧʨʠʷʪʠʶ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ (final state) ð ʵʪʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ 

ʫʞʝ ʥʝ ʨʘʙʦʪʘʝʪ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʟʘʢʨʘʰʝʥʥʦʛʦ ʢʨʫʞʢʘ, ʢʦʪʦʨʳʡ ʦʙʚʝʜʝʥ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʢʨʫʞʥʦʩʪʴʶ.19 ʇʦʜʦʙʥʦ ʥʘʯʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʥʝ ʠʤʝʝʪ ʪʘʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʢʘʢ ʜʝʡʩʪʚʠʷ ʥʘ ʚʭʦʜʝ, 

ʚʳʭʦʜʝ ʠ ʚʥʫʪʨʝʥʥʷʷ ʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʠʤʝʝʪ ʚʭʦʜʷʱʠʡ ʧʝʨʝʭʦʜ,
20

 

ʚʝʜʫʱʠʡ ʠʟ ʪʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʤ ʩʦʩʪʦʷʥʠʝʤ ʚ 

ʜʘʥʥʦʤ ʩʝʘʥʩʝ ʨʘʙʦʪʳ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ. 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʨʘʙʦʪʘ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʤʦʞʝʪ ʟʘʚʝʨʰʘʪʴʩʷ 

ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʡ ʧʨʘʢʪʠʢʝ: ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʠʤʝʪʴ 

ʚʘʨʠʘʥʪ ʥʦʨʤʘʣʥɹʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʟʘʚʝʨʰʝʥʠʷ 

ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʧʨʠ ʦʰʠʙʢʝ. 

ʆʪʨʘʞʘʷ ʜʘʥʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʚʝʜʝʥʠʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʡ, 

ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʭʦʜʦʚ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʵʪʦ ʜʦʧʫʩʪʠʤʦ. ʆʜʥʘʢʦ ʤʳ ʥʘʩʪʦʡʯʠʚʦ 

ʨʝʢʦʤʝʥʜʫʝʤ ʪʘʢ ʥʝ ʜʝʣʘʪʴ ʠ ʧʦʤʝʱʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʫ ʩʪʦʣʴʢʦ 

ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʢʦʣʴʢʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ 

ʩʝʤʘʥʪʠʯʝʩʢʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪʳ ʜʘʥʥʦʡ 

ʤʘʰʠʥʳ ʩʦʩʪʦʥ̫ʠʡ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ ʦʧʠʩʘʥʠʶ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʳʭ 

ʩʦʩʪʦʷʥʠʡ, ʝʱʝ ʨʘʟ ʫʪʦʯʥʠʤ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʪʘʚʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, 

                                                           

19
 ɾʘʨʛʦʥʥʦʝ ʥʘʟʚʘʥʠʝ ʵʪʦʛʦ ʩʠʤʚʦʣʘ ð "ʙʳʯʠʡ ʛʣʘʟ". 

20
 ʈʘʟʫʤʝʝʪʩʷ, ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʠʩʭʦʜʷʱʠʭ 

ʧʝʨʝʭʦʜʦʚ ð ʯʪʦʙʳ ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ ʟʘʥʦʚʦ ʟʘʨʘʙʦʪʘʣʘ, ʝʝ ʥʫʞʥʦ ʩʥʦʚʘ 

ʟʘʧʫʩʪʠʪʴ. 
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ʧʝʨʝʭʦʜʘʤʠ ʤʝʞʜʫ ʥʠʤʠ, ʥʘʯʘʣʴʥʳʤ ʠ ʟʘʢʣʶʯʠʪʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ: 

- ʝʩʣʠ ʠʤʝʝʪʩʷ ʚʭʦʜʷʱʠʡ ʧʝʨʝʭʦʜ ʚ ʩʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ 

ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ, ʚʣʦʞʝʥʥʘʷ ʚ ʜʘʥʥʦʝ ʩʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʙʷʟʘʥʘ 

ʠʤʝʪʴ ʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ; 

- ʝʩʣʠ ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ, ʚʣʦʞʝʥʥʘʷ ʚ ʩʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʠʤʝʝʪ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ ʜʘʥʥʦʝ ʩʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʤʦʞʝʪ ʠʤʝʪʴ ʠʩʭʦʜʷʱʠʡ ʧʝʨʝʭʦʜ ʧʦ ʟʘʚʝʨʰʝʥʠʠ; 

- ʤʘʰʠʥʘ ʩʦʩʪʦʷʥʠʡ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʩʯʠʪʘʝʪʩʷ ʚʣʦʞʝʥʥʦʡ ʚ 

ʩʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʠʤʝʝʪ ʥʠ ʠʩʭʦʜʷʱʠʭ, ʥʠ ʚʭʦʜʷʱʠʭ 

ʧʝʨʝʭʦʜʦʚ. 

ʉʣʝʜʫʶʱʝʝ ʩʧʝʮʠʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ð 

ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʀʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦ ʚʣʦʞʝʥʥʦʡ ʤʘʰʠʥʝ ʩʦʩʪʦʷʥʠʡ ʚʥʫʪʨʠ ʩʦʩʪʘʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ʇʨʠ ʧʝʨʚʦʤ ʟʘʧʫʩʢʝ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ ʠʩʪʦʨʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʦʟʥʘʯʘʝʪ ʚ ʪʦʯʥʦʩʪʠ ʪʦʞʝ, ʯʪʦ ʠ ʥʘʯʘʣʴʥʦʝ: ʦʥʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʤʘʰʠʥʘ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ. ɽʩʣʠ ʚ 

ʜʘʥʥʦʡ ʤʘʰʠʥʝ ʩʦʩʪʦʷʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʥ̫ʠʝ, ʪʦ 

ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʦʙʲʝʤʣʶʱʝʛʦ ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘʧʦʤʠʥʘʝʪʩʷ ʪʦ 

ʩʦʩʪʦʷʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʘʩʴ ʚʣʦʞʝʥʥʘʷ ʤʘʰʠʥʘ ʧʝʨʝʜ ʚʳʭʦʜʦʤ. 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʚʭʦʜʝ ʚ ʜʘʥʥʦʝ ʩʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦ ʟʘʧʦʤʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʤʘʰʠʥʘ ʥʘʭʦʜʠʣʘʩʴ ʧʨʠ ʚʳʭʦʜʝ. ʇʨʦʱʝ ʛʦʚʦʨʷ, 

ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʩʪʘʚʣʷʝʪ ʘʚʪʦʤʘʪ ʧʦʤʥʠʪʴ, ʚ ʢʘʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʝʛʦ ʧʨʝʨʚʘʣʠ ʚ ʧʨʦʰʣʳʡ ʨʘʟ ʠ "ʧʨʦʜʦʣʞʘʪʴ ʥʘʯʘʪʦʝ". 

ʀʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠʤʝʝʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ.  

ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (shallow history state) 

ʟʘʧʦʤʠʥʘʝʪ, ʢʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʙʳʣʦ ʘʢʪʠʚʥʳʤ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ 

ʚʣʦʞʝʥʥʦʩʪʠ, ʥʘ ʢʘʢʦʤ ʥʘʭʦʜʠʪʩʷ ʩʘʤʦ ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ.  

ɻʣʫʙʠʥʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (deep history state) ʧʦʤʥʠʪ 

ʥʝ ʪʦʣʢɹʦ ʘʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʥʘ ʚʩʝʭ 

ʚʣʦʞʝʥʥʳʭ ʫʨʦʚʥʷʭ.  



155 
 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. 

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʥʘʭʦʜʷʪʩʷ ʩʦʪʨʫʜʥʠʢʠ, ʘ ʠʤʝʥʥʦ: ʚ ʦʬʠʩʝ, ʚ ʦʪʧʫʩʢʝ ʠʣʠ ʥʘ 

ʙʦʣʴʥʠʯʥʦʤ. ɺ ʩʣʫʯʘʝ ʙʦʣʝʟʥʠ ʜʝʡʩʪʚʫʝʪ ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ ï ʝʩʣʠ 

ʩʦʪʨʫʜʥʠʢ ʟʘʙʦʣʝʣ ʚ ʦʪʧʫʩʢʝ, ʪʦ ʦʪʧʫʩʢ ʧʨʝʨʳʚʘʝʪʩʷ, ʘ ʧʦ 

ʚʳʟʜʦʨʦʚʣʝʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʝʩʣʠ ʩʦʪʨʫʜʥʠʢ ʟʘʙʦʣʝʣ, 

ʥʘʭʦʜʷʩʴ ʚ ʦʪʧʫʩʢʝ, ʪʦ ʦʪʧʫʩʢ ʧʨʝʨʳʚʘʝʪʩʷ, ʘ ʧʦ ʚʳʟʜʦʨʦʚʣʝʥʠʠ 

ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʪʘʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, 

ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʩʪʦʨʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ (1) (shallow 

history state), ʧʦʩʢʦʣʴʢʫ ʥʘ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʚʣʦʞʝʥʥʦʩʪʠ ʚʩʝ ʩʦʩʪʦʷʥʠʷ 

ʫʞʝ ʧʨʦʩʪʳʝ. ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..21 ʧʨʠʚʝʜʝʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʬʨʘʛʤʝʥʪ ʤʘʰʠʥʳ 

ʩʦʩʪʦʷʥʠʡ. 
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1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..21. ʀʩʪʦʨʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

4.2.6. ɺʣʦʞʝʥʥʳʝ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ 

ɽʩʣʠ ʤʳ ʭʦʪʠʤ ʦʧʠʩʘʪʴ ʥʘ UML ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʦʞʥʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʪʦ ʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʵʪʦ ʧʦ ʯʘʩʪʷʤ, 

ʠʩʧʦʣʴʟʫʷ ʧʨʠʥʮʠʧ "ʨʘʟʜʝʣʷʡ ʠ ʚʣʘʩʪʚʫʡ". ʀ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚ 

UML ʧʨʝʜʫʩʤʦʪʨʝʥʘ ð ʵʪʦ ʩʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʦʩʪʦʷʥʠʷ 

ʟʘʛʣʫʰʢʠ ʚ UML 1, ʢʦʪʦʨʳʤ ʥʘ ʩʤʝʥʫ ʚ UML 2 ʧʨʠʰʝʣ ʚʣʦʞʝʥʥʳʡ 

ʘʚʪʦʤʘʪ ʩ ʪʦʯʢʘʤʠ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ.  

ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʧʦʭʦʞʠ, ʥʦ ʥʝ ʪʦʞʜʝʩʪʚʝʥʥʳ. ʄʳ ʠʟʣʦʞʠʤ ʠʭ ʚ 

ʠʩʪʦʨʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ: ʩʥʘʯʘʣʘ UML 1, ʧʦʪʦʤ UML 2. 

ʉʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ (submachine state) ð ʩʦʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ 

ʦʙʦʟʥʘʯʘʝʪ ʚʣʦʞʝʥʥʳʡ ʚ ʥʝʛʦ ʘʚʪʦʤʘʪ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʬʠʛʫʨʳ 

ʧʨʦʩʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʠʤʝʥʝʤ, ʢʦʪʦʨʦʤʫ ʧʨʝʜʰʝʩʪʚʫʝʪ ʢʣʶʯʝʚʦʝ 



157 
 

ʩʣʦʚʦ i nclude  (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..22). ʉʝʤʘʥʪʠʢʘ ʩʩʳʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɽʩʣʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʩʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʤʦʜʝʣʠ ʚʤʝʩʪʦ 

ʩʩʳʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʣʦʞʝʥʥʳʡ ʘʚʪʦʤʘʪ), ʥʘ ʢʦʪʦʨʦʝ ʜʝʣʘʝʪʩʷ ʩʩʳʣʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʜʥʦʡ ʜʠʘʛʨʘʤʤʝ ʤʳ ʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ 

ʧʦʚʝʜʝʥʠʝ, ʥʘʨʠʩʦʚʘʚ ʝʛʦ "ʢʨʫʧʥʳʤʠ ʤʘʟʢʘʤʠ", ʪ. ʝ. ʚ ʪʝʨʤʠʥʘʭ 

ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʘ ʥʘ ʜʨʫʛʠʭ ʜʠʘʛʨʘʤʤʘʭ 

ʨʘʩʢʨʳʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʥʘʨʠʩʦʚʘʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʝ ʘʚʪʦʤʘʪʳ ʠ ʪ. ʜ. ʂʨʠʪʝʨʠʡ ɼʝʡʢʩʪʨʳ ʭʦʨʦʰʝʛʦ 

ʩʪʠʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ð "ʧʨʘʚʠʣʴʥʦ ʥʘʧʠʩʘʥʥʳʡ ʤʦʜʫʣʴ ʜʦʣʞʝʥ 

ʧʦʤʝʱʘʪʴʩʷ ʥʘ ʦʜʥʦʡ ʩʪʨʘʥʠʮʝ" ð ʩʦʙʣʶʜʘʝʪʩʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨ, ʧʦʛʦʚʦʨʠʤ ʦ ʧʝʨʝʭʦʜʘʭ ʤʝʞʜʫ 

ʩʦʩʪʘʚʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ. ʀʭ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: 

ʧʝʨʝʭʦʜʳ "ʚ" ʠ "ʠʟ" ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ (ʪ. ʝ. ʧʝʨʝʭʦʜʳ, 

ʧʝʨʝʩʝʢʘʶʱʠʝ ʛʨʘʥʠʮʳ ʩʦʩʪʘʚʥʳʭ ʩʦʩʪʦʷʥʠʡ), ʠ ʧʝʨʝʭʦʜʳ, 

ʥʘʯʠʥʘʶʱʠʝʩʷ ʠ ʟʘʢʘʥʯʠʚʘʶʱʠʝʩʷ ʥʘ ʛʨʘʥʠʮʘʭ ʩʦʩʪʦʷʥʠʡ. ɺʦʦʙʱʝ 

ʛʦʚʦʨʷ, ʙʝʟ ʧʝʨʝʭʦʜʦʚ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʛʨʘʥʠʮʳ ʩʦʩʪʦʷʥʠʡ, ʤʦʞʥʦ 

ʦʙʦʡʪʠʩʴ (ʨʘʚʥʦ ʢʘʢ ʠ ʙʝʟ ʤʥʦʛʦʛʦ ʜʨʫʛʦʛʦ), ʥʦ ʞʘʣʴ ʫʧʫʩʢʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ. ɽʩʣʠ ʧʝʨʝʭʦʜ ʥʘʯʠʥʘʝʪʩʷ ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ 

ʩʦʩʪʦʷʥʠʡ, ʪʦ ʚʩʷ ʨʘʙʦʪʘ ʚʣʦʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʘ ʚ 

ʩʦʩʪʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ ʥʝʪ ð ʩʩʳʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʦʜʥʦʛʦ ʘʚʪʦʤʘʪʘ ʚʥʫʪʨʴ ʜʨʫʛʦʛʦ. ʆʜʥʘʢʦ, 

ʝʩʣʠ ʪʘʢʠʝ ʧʝʨʝʭʦʜʳ ʝʩʪʴ (ʘ ʤʳ ʜʦʛʦʚʦʨʠʣʠʩʴ, ʯʪʦ ʥʝ ʭʦʪʠʤ ʦʪ ʥʠʭ 

ʦʪʢʘʟʳʚʘʪʴʩʷ), ʪʦ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ: ʛʨʫʙʦ ʛʦʚʦʨʷ, ʥʘʤ ʥʫʞʥʦ 

ʧʨʦʚʝʩʪʠ ʩʪʨʝʣʢʫ ʩ ʦʜʥʦʡ ʜʠʘʛʨʘʤʤʳ ʥʘ ʜʨʫʛʫʶ. ʈʝʰʝʥʠʝʤ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʚ UML 1 ʷʚʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʟʘʛʣʫʰʢʠ. 

ʉʦʩʪʦʷʥʠʝ ʟʘʛʣʫʰʢʘ (stub state) ð ʵʪʦ ʩʧʝʮʠʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʢʦʪʦʨʦʝ ʦʙʦʟʥʘʯʘʝʪ ʚ ʩʩʳʣʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝʢʦʪʦʨʦʝ ʚʣʦʞʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʪʦʛʦ ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʥʘ ʢʦʪʦʨʦʝ ʜʝʣʘʝʪʩʷ ʩʩʳʣʢʘ. 
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ɿʚʫʯʠʪ ʟʘʤʳʩʣʦʚʘʪʦ, ʥʦ ʚʩʝ ʦʯʝʥʴ ʧʨʦʩʪʦ: ʤʳ ʨʘʟʨʝʰʘʝʤ ʩʝʙʝ 

ʧʦʢʘʟʘʪʴ ʚ ʩʩʳʣʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʤ ʤʠʥʠʤʫʤ ʜʝʪʘʣʝʡ 

ʪʦʛʦ ʘʚʪʦʤʘʪʘ, ʢʦʪʦʨʳʡ ʩʢʨʳʪ ʚ ʩʩʳʣʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɸ ʥʫʞʥʳ ʥʘʤ 

ʪʦʣʴʢʦ ʠʤʝʥʘ ʚʣʦʞʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ, ʚ ʢʦʪʦʨʳʝ ʠʣʠ ʠʟ ʢʦʪʦʨʳʭ 

ʜʝʣʘʝʪʩʷ ʧʝʨʝʭʦʜ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʩʦʩʪʦʷʥʠʝ ʟʘʛʣʫʰʢʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ 

ʚʠʜʝ ʢʦʨʦʪʢʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ (ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ) ʯʝʨʪʳ ʚʥʫʪʨʠ 

ʬʠʛʫʨʳ ʩʩʳʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʩ ʠʤʝʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʚʣʦʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (2 ʠ 3 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..22). ʋ ʵʪʦʡ ʯʝʨʪʳ ʥʘʯʠʥʘʝʪʩʷ ʠʣʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʪʨʝʣʢʘ ʧʝʨʝʭʦʜʘ, ʧʝʨʝʩʝʢʘʶʱʝʛʦ ʛʨʘʥʠʮʫ ʩʩʳʣʦʯʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ.
21

 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ, 

ʯʪʦʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʧʨʠʚʝʜʝʥʥʳʝ ʩʫʭʠʝ ʦʧʨʝʜʝʣʝʥʠʷ.  

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ɺʥʦʚʴ ʧʨʠʥʠʤʘʝʤʳʡ ʩʦʪʨʫʜʥʠʢ ʚʩʝʛʜʘ ʧʨʠʥʠʤʘʝʪʩʷ ʩ 

ʠʩʧʳʪʘʪʝʣʴʥʳʤ ʩʨʦʢʦʤ. ʈʘʥʝʝ ʨʘʙʦʪʘʚʰʠʡ ʩʦʪʨʫʜʥʠʢ ʚʩʝʛʜʘ 

ʧʨʠʥʠʤʘʝʪʩʷ ʙʝʟ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʨʦʢʘ.  

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʩʦʪʨʫʜʥʠʢʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʠ ʨʘʩʢʨʦʝʤ ʜʝʣʘʣʠ ʧʦʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ Person , 

ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʘʤʦʤ ʚʘʞʥʦʤ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʩʪʦʷʥʠʠ ð 

Employed , ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ. ɺ ʵʪʦʤ ʥʘʤ 

ʧʦʤʦʞʝʪ ʩʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..22 ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʦʚʝʜʝʥʠʝ ʚ ʮʝʣʦʤ, ʙʝʟ ʜʝʪʘʣʝʡ. ʉʦʩʪʦʷʥʠʝ 

Employed  ð ʩʩʳʣʦʯʥʦʝ (1), ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʜʨʫʛʦʡ 

ʜʠʘʛʨʘʤʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʢʨʳʪʘ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ ʩʦʩʪʦʷʥʠʷ 

Employed . ʉʦʩʪʦʷʥʠʝ ʟʘʛʣʫʰʢʘ On trial  (2) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʫʪʨʠ 

ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ Employed  ʝʩʪʴ ʚʣʦʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ On 

tr ial . ʉʦʩʪʦʷʥʠʝ ʟʘʛʣʫʰʢʘ On staff  (3) ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʫʪʨʠ 

ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ Employed  ʝʩʪʴ ʝʱʝ ʦʜʥʦ ʚʣʦʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 
                                                           

21
 ɽʩʣʠ ʙʳ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ ʥʝ ʙʳʣʦ, ʪʦ ʠ ʩʦʩʪʦʷʥʠʝ "ʟʘʛʣʫʰʢʘ" ʙʳʣʦ 

ʙʳ ʥʝʥʫʞʥʳʤ. 
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On staff . ɼʘʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚʳ̫ ʚʣʝʥʳ ʥʘ ʜʠʘʛʨʘʤʤʝ ʚʝʨʭʥʝʛʦ 

ʫʨʦʚʥʷ, ʯʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʝʨʝʭʦʜʳ ʧʦ ʩʦʙʳʪʠʶ hire ()  ʚʝʜʫʪ 

ʠʤʝʥʥʦ ʚ ʵʪʠ ʚʣʦʞʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʘ ʥʝ ʚ ʜʨʫʛʠʝ (ʥʦʚʳʡ ʩʦʪʨʫʜʥʠʢ 

ʩʥʘʯʘʣʘ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʝʥ ʧʦʧʘʩʪʴ ʚ ʩʦʩʪʦʷʥʠʝ On trial , ʘ ʨʘʥʝʝ 

ʨʘʙʦʪʘʚʰʠʡ ʨʘʟʫ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ On staff ).  

i nc l ude

Empl oy ed

On t r i a l

App l i c ant

Unempl oy ed

h i r e ( )

h i r e ( )

f i r e ( ) [ s e l f ]

Wel c ome 

bac k

f i r e ( ) [ adm & good ]

On s t a f f

h i r e ( )

f i r e ( ) [ adm & bad ]

Non gr a t a

3

2

[ f a i l ]1

 
ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..22. ʉʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʟʘʛʣʫʰʢʘ 

ʅʘ ʜʨʫʛʦʡ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..23) ʨʘʩʢʨʳʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʷʷ ʩʪʨʫʢʪʫʨʘ 

ʩʦʩʪʦʷʥʠʷ Employe d.  
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On t r i a l

do / do  t as k
On s t a f f

[ s uc c es s ]

Empl oy ed

[ f a i l ] f i r e ( )

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..23. ʉʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʘʩʢʨʳʚʘʶʱʝʝ ʩʩʳʣʦʯʥʦʝ 

ʩʦʩʪʦʷʥʠʝ 

ɿʜʝʩʴ ʤʳ ʩʨʘʟʫ ʧʦʢʘʟʘʣʠ ʚʩʝ ʚʣʦʞʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ Employed . ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʠʘʛʨʘʤʤʘ ʧʦʣʫʯʠʣʘʩʴ ʧʨʦʩʪʦʡ, ʥʦ ʝʩʣʠ ʙʳ ʚʩʝ 

ʥʫʞʥʳʝ ʜʝʪʘʣʠ ʧʝʨʝʩʪʘʣʠ ʧʦʤʝʱʘʪʴʩʷ ʥʘ ʜʠʘʛʨʘʤʤʫ, ʪʦ ʥʫʞʥʦ ʙʳʣʦ 

ʙʳ ʚʚʝʩʪʠ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʩʳʣʦʯʥʳʭ ʩʦʩʪʦʷʥʠʡ ʠ ʨʘʩʢʨʳʪʴ ʠʭ ʜʝʪʘʣʠ 

ʥʘ ʦʪʜʝʣʥɹʳʭ ʜʠʘʛʨʘʤʤʘʭ.. 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ 

ʧʦʰʘʛʦʚʦʛʦ ʫʪʦʯʥʝʥʠʷ ʧʨʠ ʦʧʠʩʘʥʠʠ ʩʣʦʞʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʘʚʪʦʤʘʪʦʚ ʚ UML 2 ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʚʣʦʞʝʥʥʦʛʦ 

ʘʚʪʦʤʘʪʘ ʚʤʝʩʪʦ ʧʦʥʷʪʠʷ ʩʩʳʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʛʣʫʰʢʠ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʚʣʦʞʝʥʥʳʡ ʘʚʪʦʤʘʪ 

ʫʢʘʟʳʚʘʝʪʩʷ ʢʘʢ ʧʨʦʩʪʦʝ ʩʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʘ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʚʣʦʞʝʥʥʳʡ ʘʚʪʦʤʘʪ ʨʘʩʢʨʳʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʘʚʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʇʨʠ ʵʪʦʤ ʩʪʨʦʢʘ ʠʤʝʥʠ ʩʩʳʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʝʝʪ 

ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ. 

ʀʄʗ ʉʆʉʊʆʗʅʀʗ : ʀʄʗ ɺʃʆɾɽʅʅʆɻʆ ɸɺʊʆʄɸʊɸ  

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʩʩʳʣʦʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʘʠʤʩʪʚʫʝʪ ʩʪʨʫʢʪʫʨʫ ʠ 

ʧʦʚʝʜʝʥʠʝ ʚʣʦʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ, ʥʦ ʥʝ ʚʣʘʜʝʝʪ ʠʤ ʢʦʤʧʦʟʠʮʠʦʥʥʦ. 

ʊʦʪ ʞʝ ʩʘʤʳʡ ʚʣʦʞʝʥʥʳʡ ʘʚʪʦʤʘʪ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʨʫʛʦʤ 

ʤʝʩʪʝ ʠ ʚ ʜʨʫʛʦʡ ʤʘʰʠʥʝ ʩʦʩʪʦʷʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ UML 2 

ʚʣʦʞʝʥʥʳʝ ʘʚʪʦʤʘʪʳ ʧʦ ʥʘʟʥʘʯʝʥʠʶ ʠ ʩʧʦʩʦʙʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʜʦʙʥʳ ʧʦʜʧʨʦʛʨʘʤʤʘʤ ʚ ʦʙʳʯʥʳʭ ʷʟʳʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  
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ɺʤʝʩʪʦ ʧʦʥʷʪʠʷ ʟʘʛʣʫʰʢʠ ʫʢʘʟʳʚʘʶʪʩʷ ʪʦʯʢʠ ʚʭʦʜʘ ʠ ʚʳʭʦʜʘ ʥʘ 

ʛʨʘʥʠʮʝ ʚʣʦʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ. ɽʩʣʠ ʧʨʦʜʦʣʞʘʪʴ ʘʥʘʣʦʛʠʶ ʩ 

ʧʦʜʧʨʦʛʨʘʤʤʘʤʠ, ʪʦ ʵʪʦ ʘʥʘʣʦʛ ʚʭʦʜʥʳʭ ʠ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʚʦ ʚʣʦʞʝʥʥʳʡ ʘʚʪʦʤʘʪ ʧʝʨʝʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʩʦʙʳʪʠʷ. 

ʇʝʨʝʭʦʜʳ ʥʘ ʛʨʘʥʠʮʫ ʠ ʩ ʛʨʘʥʠʮʳ ʩʩʳʣʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʤʝʶʪ 

ʪʦʪ ʞʝ ʩʘʤʳʡ ʩʤʳʩʣ, ʯʪʦ ʠ ʧʝʨʝʭʦʜʳ ʥʘ ʛʨʘʥʠʮʫ ʠ ʩ ʛʨʘʥʠʮʳ 

ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʝʩʣʠ ʙʳ ʢʦʧʠʷ ʩʦʩʪʘʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʣʦʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ ʙʳʣʘ ʧʦʜʩʪʘʚʣʝʥʘ ʚʤʝʩʪʦ ʩʩʳʣʦʯʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ.  

ʋʪʦʯʥʝʥʥʦʝ ʚ UML 2 ʧʦʥʷʪʠʝ ʚʣʦʞʝʥʥʦʛʦ ʘʚʪʦʤʘʪʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘʤ ʥʘʩʪʦʣʴʢʦ ʧʨʦʩʪʳʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʤ, ʯʪʦ ʚʤʝʩʪʦ 

ʜʘʣʴʥʝʡʰʠʭ ʧʦʷʩʥʝʥʠʡ ʤʳ ʧʨʦʩʪʦ ʩʦʰʣʝʤʩʷ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..24 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..25, ʛʜʝ ʝʱʝ ʨʘʟ 

ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ, ʘʥʘʣʦʛʠʯʥʳʡ ʧʨʠʤʝʨʫ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..22 ʠ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..23. 

ʄʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʯʠʪʘʪʝʣʴ ʦʮʝʥʠʪ ʢʨʘʩʦʪʫ ʠ ʪʦʯʥʦʩʪʴ ʥʦʪʘʮʠʠ 

UML 2. 
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empl : Empl oy ed

Appl i c ant Unempl oy ed

h i r e ( )

h i r e ( )

[ s e l f ]

Per s on

t r i a l

s t a f f

Wel c ome bac k
[ adm & good ]

h i r e ( )

Non gr a t a
[ adm & bad ]

nor ma l

abnor ma l

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..24. ʉʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʚʣʦʞʝʥʥʳʡ 

ʢʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ 

Empl oy ed

t r i a l

s t a t e  mac hi ne  Empl oy ed

On t r i a l

do / do  t as k
On s t a f f

[ s uc c es s ]

f i r e ( )[ e l s e ]

s t a f f

no r ma labnor ma l

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..25. ʉʦʩʪʘʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʨʘʩʢʨʳʚʘʶʱʝʝ ʚʣʦʞʝʥʥʫʶ ʤʘʰʠʥʫ 

ʩʦʩʪʦʷʥʠʡ 
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4.2.7. ʉʦʙʳʪʠʷ 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʦʩʪʦʷʥʠʡ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʨʘʟʜʝʣʝ, ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʘʚʪʦʤʘʪʘ. ʅʦ ʦʩʥʦʚʥʘʷ 

ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʧʘʜʘʝʪ ʥʘ ʧʝʨʝʭʦʜʳ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ʇʦʤʠʤʦ ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ð ʠʩʭʦʜʥʦʛʦ 

ʠ ʮʝʣʝʚʦʛʦ ʩʦʩʪʦʥ̫ʠʡ ð ʧʝʨʝʭʦʜ ʤʦʞʝʪ ʙʳʪʴ ʥʘʛʨʫʞʝʥ ʩʦʙʳʪʠʝʤ 

ʧʝʨʝʭʦʜʘ, ʩʪʦʨʦʞʝʚʳʤ ʫʩʣʦʚʠʝʤ ʠ ʜʝʡʩʪʚʠʷʤʠ ʥʘ ʧʝʨʝʭʦʜʝ.  

ɺ UML ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʝʪʳʨʝ ʪʠʧʘ ʩʦʙʳʪʠʡ: 

- ʩʦʙʳʪʠʝ ʚʳʟʦʚʘ,  

- ʩʦʙʳʪʠʝ ʩʠʛʥʘʣʘ,  

- ʩʦʙʳʪʠʝ ʪʘʡʤʝʨʘ, 

- ʩʦʙʳʪʠʝ ʠʟʤʝʥʝʥʠʷ. 

ʉʦʙʳʪʠʝ ʚʳʟʦʚʘ (call event) ð ʵʪʦ ʩʦʙʳʪʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ 

ʚʳʟʦʚʝ ʤʝʪʦʜʘ ʢʣʘʩʩʘ.  

ɽʩʣʠ ʩʦʙʳʪʠʝ ʚʳʟʦʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʦʙʳʪʠʝ ʧʝʨʝʭʦʜʘ ʚ 

ʤʘʰʠʥʝ ʩʦʩʪʦʷʥʠʡ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʦʚʝʜʝʥʠʝ ʢʣʘʩʩʘ, ʪʦ ʢʣʘʩʩ ʜʦʣʞʝʥ 

ʠʤʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʦʧʝʨʘʮʠʶ. ʉʦʙʳʪʠʝ ʚʳʟʦʚʘ ð ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʪʠʧ ʩʦʙʳʪʠʡ ʧʝʨʝʭʦʜʘ. ɺ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʩʦʙʳʪʠʡ ʧʝʨʝʭʦʜʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʤʝʥʥʦ ʩʦʙʳʪʠʷ ʚʳʟʦʚʘ. ʇʦʩʢʦʣʴʢʫ ʩʦʙʳʪʠʝ 

ʚʳʟʦʚʘ ð ʵʪʦ ʚʳʟʦʚ ʤʝʪʦʜʘ, ʪʦ ʦʥʦ ʤʦʞʝʪ ʠʤʝʪʴ ʘʨʛʫʤʝʥʪʳ, ʢʘʢ 

ʚʩʷʢʠʡ ʚʳʟʦʚ ʤʝʪʦʜʘ. ɿʥʘʯʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʜʝʡʩʪʚʠʷʭ ʧʝʨʝʭʦʜʘ. ɽʩʣʠ ʤʝʪʦʜ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ, ʪʦ ʵʪʦʪ ʬʘʢʪ 

ʦʪʤʝʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʝʡʩʪʚʠʷ ʚʦʟʚʨʘʪʘ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʜʝʡʩʪʚʠʡ ʜʘʥʥʦʛʦ ʧʝʨʝʭʦʜʘ.  

ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ ʚʳʰʝʩʢʘʟʘʥʥʦʝ ʥʘ ʧʨʠʤʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ʆʧʨʝʜʝʣʠʤ ʚ ʢʣʘʩʩʘʭ Person  ʠ Position  

ʦʧʝʨʘʮʠʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..26. 
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+as s i gn ( newPos : Pos i t i on ) : Boo l ean

+has Pos i t i on ( ) : Boo l ean

Per s on

+oc c upy ( per s on : Per s on) : Boo l ean

+i s Fr ee( ) : Boo l ean

Pos i t i on

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..26 ʆʧʝʨʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʢʣʘʩʩʘʭ Person  ʠ Position  

ʆʧʝʨʘʮʠʷ hasPosition ()  ʢʣʘʩʩʘ Person  ʧʨʦʚʝʨʷʝʪ, ʟʘʥʠʤʘʝʪ 

ʣʠ ʩʦʪʨʫʜʥʠʢ ʢʘʢʫʶ-ʥʠʙʫʜʴ ʜʦʣʞʥʦʩʪʴ, ʘ ʦʧʝʨʘʮʠʷ 

assign () ʧʝʨʝʚʦʜʠʪ ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʥʦʚʫʶ ʜʦʣʞʥʦʩʪʴ newPos ʠ 

ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ true , ʝʩʣʠ ʧʝʨʝʚʦʜ ʫʩʧʝʰʥʦ ʧʨʦʠʟʚʝʜʝʥ.  

ʆʧʝʨʘʮʠʷ isFree ()  ʢʣʘʩʩʘ Position  ʧʨʦʚʝʨʷʝʪ, ʩʚʦʙʦʜʥʘ ʣʠ 

ʜʦʣʞʥʦʩʪʴ, ʠ ʦʧʝʨʘʮʠʷ occupy ()  ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʩʦʪʨʫʜʥʠʢʘ ʥʘ 

ʜʦʣʞʥʦʩʪʴ ʠ ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ 

true . 

ʊʦʛʜʘ ʪʠʧʠʯʥʦʝ ʧʦʚʝʜʝʥʠʝ ʦʧʝʨʘʮʠʠ assign ()  ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʜʠʘʛʨʘʤʤʦʡ ʩʦʩʪʦʷʥʠʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..27. 

Empl oy ed Unempl oy ed

f i r e ( )

h i r e ( )

as s i gn ( newPos ) [ newPos . i s Fr ee( ) ] /

newPos . oc c upy ( s e l f ) , r e t u r n ( t r ue )

Appl i c ant
h i r e ( )

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..27. ʉʦʙʳʪʠʝ ʚʳʟʦʚʘ 

ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʝʪ ʧʝʨʝʭʦʜ ʠʟ 

ʩʦʩʪʦʷʥʠʷ Employed  ʚ ʩʝʙʷ. ɼʘʚʘʡʪʝ ʨʘʟʙʠʨʘʪʴʩʷ. ʇʦ ʩʦʙʳʪʠʶ 
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assign ()  ʜʘʥʥʳʡ ʧʝʨʝʭʦʜ ʚʦʟʙʫʞʜʘʝʪʩʷ, ʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦʪ 

ʧʝʨʝʭʦʜ ʟʘʚʝʨʰʠʣʩʷ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ 

newPos. isFree () . ɽʩʣʠ ʜʦʣʞʥʦʩʪʴ ʩʚʦʙʦʜʥʘ (newPos. isFree ()  

ʚʝʨʥʫʣ true ), ʪʦ ʪʦʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʟʦʚ ʤʝʪʦʜʘ 

newPos. occupy ( self ), ʘ ʚʳʟʦʚ ʤʝʪʦʜʘ assign ( newPos)  

ʚʦʟʚʨʘʱʘʝʪ true  (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..27). 

ʉʦʙʳʪʠʝ ʩʠʛʥʘʣʘ (signal event)ð ʵʪʦ ʩʦʙʳʪʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ 

ʧʨʠ ʧʦʩʳʣʢʝ ʩʠʛʥʘʣʘ.  

ʏʪʦʙʳ ʨʘʟʲʷʩʥʠʪʴ, ʯʪʦ ʪʘʢʦʝ ʩʦʙʳʪʠʝ ʩʠʛʥʘʣʘ ʚ UML, ʥʫʞʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʘʤʫ ʢʦʥʮʝʧʮʠʶ ʩʠʛʥʘʣʘ. ɿʜʝʩʴ ʦʧʷʪʴ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʝʨʝʩʝʯʝʥʠʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʧʦʚʝʜʝʥʠʷ: 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʠʛʥʘʣʳ ʚ ʩʪʨʫʢʪʫʨʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʠ, ʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʦʚʝʜʝʥʯʝʩʢʦʡ.  

ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʩʠʛʥʘʣ (ʚ UML 1) ð ʵʪʦ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ ʩʦ 

ʩʪʝʨʝʦʪʠʧʦʤ çsignal è. ɺ UML 2 ʩʠʛʥʘʣ ð ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ. 

ʉʝʤʘʥʪʠʯʝʩʢʠ ʩʠʛʥʘʣ ð ʵʪʦ ʠʤʝʥʦʚʘʥʥʳʡ ʦʙʝ̡ʢʪ, ʢʦʪʦʨʳʡ 

ʩʦʟʜʘʝʪʩʷ ʜʨʫʛʠʤ ʦʙʲʝʢʪʦʤ (ʦʪʧʨʘʚʠʪʝʣʝʤ) ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʪʨʝʪʴʠʤ ʦʙʲʝʢʪʦʤ (ʧʦʣʫʯʘʪʝʣʝʤ).  

ʉʠʛʥʘʣ ʤʦʞʝʪ ʠʤʝʪʴ ʘʪʨʠʙʫʪʳ (ʧʘʨʘʤʝʪʨʳ). ʉʠʛʥʘʣ ʤʦʞʝʪ 

ʠʤʝʪʴ ʦʧʝʨʘʮʠʠ. ʆʜʥʘ ʠʟ ʥʠʭ ʩʯʠʪʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʫʤʦʣʯʘʥʠʶ. 

ʆʥʘ ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʦʝ ʠʤʷ send ()  ʠ ʧʘʨʘʤʝʪʨ, ʷʚʣʷʶʱʝʡʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʠʛʥʘʣ. ʕʪʦ ʦʧʝʨʘʮʠʷ ð 

ʢʦʥʩʪʨʫʢʪʦʨ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʪʦ ʝʩʪʴ 

ʩʠʛʥʘʣ. ʆʙʲʷʚʣʷʪʴ ʵʪʫ ʦʧʝʨʘʮʠʶ ʥʝ ʥʫʞʥʦ. ʄʦʞʥʦ ʦʙʲʷʚʣʷʪʴ ʜʨʫʛʠʝ 

ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʟʥʘʯʝʥʠʷʤ ʘʪʨʠʙʫʪʦʚ 

ʩʠʛʥʘʣʘ, ʥʦ ʠ ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʥɹʦ.  

ʂʦʥʮʝʧʮʠʷ ʩʠʛʥʘʣʘ ʚ UML ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʠʤʝʝʪ ʷʩʥʫʶ ʠ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʝʤʘʥʪʠʢʫ. 

ʆʙʲʝʢʪ, ʷʚʣʷʶʱʠʡʩʷ ʦʪʧʨʘʚʠʪʝʣʝʤ, ʦʙʨʘʱʘʝʪʩʷ ʢ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ 

ʩʠʛʥʘʣʘ (ʚʳʟʳʚʘʝʪ ʦʧʝʨʘʮʠʶ send () ), ʫʢʘʟʳʚʘʷ ʘʨʛʫʤʝʥʪʳ ʩʠʛʥʘʣʘ 
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(ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ) ʠ ʮʝʣʝʚʦʝ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʪʧʨʘʚʣʝʥ ʩʠʛʥʘʣ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʙʲʝʢʪ-ʦʪʧʨʘʚʠʪʝʣʴ ʧʨʦʜʦʣʞʘʝʪ 

ʩʚʦʶ ʨʘʙʦʪʫ ð ʜʘʣʴʥʝʡh ʝʝ ʝʛʦ ʥʝ ʢʘʩʘʝʪʩʷ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʩʠʛʥʘʣ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʢʣʘʩʩʦʤ ʦʪʧʨʘʚʠʪʝʣʝʤ ʟʘʚʠʩʠʤʦʩʪʴʶ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çsendè. 

ʆʙʝ̡ʢʪʳ, ʢʦʪʦʨʳʤ ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʠʛʥʘʣ, ʦʙʷʟʘʥʳ ʠʤʝʪʴ ʦʧʝʨʘʮʠʶ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ. ʊʘʢʘʷ ʦʧʝʨʘʮʠʷ ʠʤʝʝʪ ʩʪʝʨʝʦʪʠʧ 

çsignal è, ʝʝ ʠʤʷ ʩʦʚʧʘʜʘʝʪ ʩ ʠʤʝʥʝʤ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩʠʛʥʘʣʘ, ʘ 

ʠʤʝʥʘ ʠ ʪʠʧʳ ʧʘʨʘʤʝʪʨʦʚ ʩʦʚʧʘʜʘʶʪ ʩ ʠʤʝʥʘʤʠ ʠ ʪʠʧʘʤʠ ʘʪʨʠʙʫʪʦʚ 

ʩʠʛʥʘʣʘ. ʆʧʝʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʩʠʛʥʘʣʘ ʥʝ ʤʦʞʝʪ ʚʦʟʚʨʘʱʘʪʴ 

ʨʝʟʫʣʴʪʘʪ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʲʝʢʪ-ʦʪʧʨʘʚʠʪʝʣʴ ʧʝʨʝʜʘʣ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʩʠʛʥʘʣʘ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ, ʪʦʪ ʩʦʟʜʘʝʪ ʥʦʚʳʡ 

ʦʙʲʝʢʪ ð ʵʢʟʝʤʧʣʷʨ ʩʠʛʥʘʣʘ ʠ ʦʪʧʨʘʚʣʷʝʪ ʝʛʦ ʢʦʧʠʠ ʚʩʝʤ ʦʙʲʝʢʪʘʤ 

ʮʝʣʝʚʦʛʦ ʤʥʦʞʝʩʪʚʘ, ʪ. ʝ. ʚʳʟʳʚʘʝʪ ʚ ʦʙʲʝʢʪʘʭ ʮʝʣʝʚʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ʦʧʝʨʘʮʠʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʩ ʫʢʘʟʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʨʛʫʤʝʥʪʦʚ.  

ʉʠʛʥʘʣʳ ʧʦʜʭʦʜʷʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʘʩʠʥʭʨʦʥʥʳʭ ʚʠʜʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʩʝ ʧʦʣʫʯʘʪʝʣʠ ʩʠʛʥʘʣʘ ʜʦʣʞʥʳ ʙʳʪʴ ʵʢʟʝʤʧʣʷʨʘʤʠ 

ʘʢʪʠʚʥʳʭ ʢʣʘʩʩʦʚ, ʪ.ʝ. ʠʤʝʪʴ ʩʚʦʡ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ.  

ɺ UML ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʦ ʚʘʞʥʦʝ ʧʦʥʷʪʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʘʩʠʥʭʨʦʥʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ð ʠʩʢʣʶʯʝʥʠʝ (exception). ɺ ʨʘʟʥʳʭ 

ʚʝʨʩʠʷʭ UML ʠʩʢʣʶʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦ ʨʘʟʥʦʤʫ.  

ʀʩʢʣʶʯʝʥʠʷ ʚ UML 1 ʚʦ ʚʩʝʤ ʧʦʜʦʙʥʳ ʩʠʛʥʘʣʘʤ (ʥʘ ʫʨʦʚʥʝ 

ʤʝʪʘʤʦʜʝʣʠ ʠʩʢʣʶʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʦ ʢʘʢ ʧʦʜʢʣʘʩʩ ʩʠʛʥʘʣʘ), ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʚ UML 2 ʦʪ ʠʩʢʣʶʯʝʥʠʷ ʦʩʪʘʣʦʩʴ ʪʦʣʴʢʦ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ 

ʛʝʥʝʨʠʨʫʝʪ ʠʩʢʣʶʯʝʥʠʝ (RaiseExceptionAction ) ʠ ɻʣʝʤʝʥʪ 

(ExceptionHandler ), ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʜʝʡʩʪʚʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʠʩʢʣʶʯʝʥʠʷ. ʂʘʢ ʚʠʜʥʦ, ʚ UML 2 ʙʦʣʝʝ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʠʩʢʣʶʯʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʪʨʦʝʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʡ ʠʤʝʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʝʨʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʡ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟ ʧʦʤʝʭ ʜʣʷ ʦʩʥʦʚʥʦʡ 

ʣʦʛʠʢʠ ʧʨʦʛʨʘʤʤʳ. 
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ʉʦʙʳʪʠʝ ʪʘʡʤʝʨʘ (time event)ð ʵʪʦ ʩʦʙʪrʠʝ, ʢʦʪʦʨʦʝ 

ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʠʩʪʝʢ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʩ ʤʦʤʝʥʪʘ 

ʧʦʧʘʜʘʥʠʷ ʘʚʪʦʤʘʪʘ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʩʦʙʳʪʠʝ ʪʘʡʤʝʨʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ after , ʟʘ ʢʦʪʦʨʳʤ ʫʢʘʟʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝ, 

ʦʧʨʝʜʝʣʷʶʱʝʝ ʜʣʠʥʫ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. ʉʝʤʘʥʪʠʯʝʩʢʠ ʩʦʙʳʪʠʝ 

ʪʘʡʤʝʨʘ ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʫ ʩʦʩʪʦʷʥʠʷ 

ʠʤʝʝʪʩʷ ʪʘʡʤʝʨ, ʢʦʪʦʨʳʡ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ 0 (ʥʘʯʠʥʘʝʪ ʦʪʩʯʝʪ), ʢʦʛʜʘ 

ʘʚʪʦʤʘʪ ʧʝʨʝʭʦʜʠʪ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʥʘʧʦʤʥʠʤ, ʯʪʦ ʘʚʪʦʤʘʪ 

ʩʯʠʪʘʝʪʩʷ ʧʝʨʝʰʝʜʰʠʤ ʚ ʩʦʩʪʦʷʥʠʝ, ʢʦʛʜʘ ʟʘʢʦʥʯʝʥʦ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ 

ʜʝʡʩʪʚʠʡ, ʧʨʝʜʧʠʩʘʥʥʳʭ ʧʝʨʝʭʦʜʦʤ). ʊʘʡʤʝʨ ʚʝʜʝʪ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ. 

ɽʩʣʠ ʜʦ ʠʩʪʝʯʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʩʨʘʙʦʪʘʝʪ ʜʨʫʛʦʡ 

ʧʝʨʝʭʦʜ, ʪʦ ʩʦʙʳʪʠʝ ʪʘʡʤʝʨʘ ʥʝ ʚʦʟʥʠʢʘʝʪ. ʂʦʛʜʘ ʫʢʘʟʘʥʥʳʡ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ ʠʩʪʝʢʘʝʪ, ʥʘʩʪʫʧʘʝʪ ʩʦʙʳʪʠʝ ʪʘʡʤʝʨʘ ʠ ʚʦʟʙʫʞʜʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʝʨʝʭʦʜ.  

ɽʩʣʠ ʧʝʨʝʭʦʜ ʩʨʘʙʘʪʳʚʘʝʪ, ʪʦ ʘʚʪʦʤʘʪ ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʚʦʝ 

ʩʦʩʪʦʷʥʠʝ.  

ɽʩʣʠ ʧʝʨʝʭʦʜ ʧʦ ʩʦʙʳʪʠʶ ʪʘʡʤʝʨʘ ʥʝ ʩʨʘʙʘʪʳʚʘʝʪ (ʠʟ-ʟʘ 

ʣʦʞʥʦʩʪʠ ʩʪʦʨʦʞʝʚʦʛʦ ʫʩʣʦʚʠʷ), ʪʦ ʩʦʙʳʪʠʝ ʪʘʡʤʝʨʘ ʪʝʨʷʝʪʩʷ, ʠ 

ʪʘʡʤʝʨ ʧʨʦʜʦʣʞʘʝʪ ʦʪʩʯʝʪ ʚʨʝʤʝʥʠ, ʪʘʢ ʯʪʦ ʧʦʟʞʝ ʤʦʞʝʪ ʩʨʘʙʦʪʘʪʴ 

ʜʨʫʛʦʡ ʧʝʨʝʭʦʜ ʧʦ ʩʦʙʳʪʠʶ ʪʘʡʤʝʨʘ ʩ ʙʦʣʴʰʠʤ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ. 

ʉʦʙʳʪʠʝ ʪʘʡʤʝʨʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʣʦʞʝʥʦ. 

ʀ ʭʦʪʷ ʤʳ ʫʞʝ ʧʨʠʚʝʣʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ ʥʘ ʧʝʨʝʭʦʜʘʭ ʚ ʢʦʥʝʯʥʳʭ ʘʚʪʦʤʘʪʘʭ (ʩʤ. ʨʠʩ. 4.23ï

4.27), ʧʨʠʚʝʜʝʤ ʝʱʝ ʦʜʠʥ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..28). 

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʥʝ 

ʪʦʣʴʢʦ ʦ ʨʘʙʦʪʘʶʱʠʭ, ʥʦ ʠ ʦʙ ʫʚʦʣʝʥʥʳʭ ʩʦʪʨʫʜʥʠʢʘʭ. ʇʦ 

ʧʨʦh ʝʩʪʚʠʠ 10 ʣʝʪ ʧʦʩʣʝ ʫʚʦʣʴʥʝʥʠʷ, ʝʩʣʠ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʥʫʞʥʘ 

ʙʦʣʝʝ, ʦʥʘ ʫʥʠʯʪʦʞʘʝʪʩʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʠʩʪʝʯʝʥʠʠ ʜʝʩʷʪʠ ʣʝʪ ʧʦʩʣʝ ʫʚʦʣʴʥʝʥʠʷ 

ʦʙʲʝʢʪ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʫʚʦʣʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ (ʟʘʧʠʩʴ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ) ʫʥʠʯʪʦʞʘʝʪʩʷ, ʝʩʣʠ ʪʦʣʴʢʦ ʵʪʦʪ ʦʙʲʝʢʪ ʥʝ ʧʦʤʝʯʝʥ 

ʩʧʝʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ (ʩʪʦʨʦʞʝʚʦʝ ʫʩʣʦʚʠʝ keepForever ). ɽʩʣʠ 

ʦʙʲʝʢʪ ʦʩʪʘʚʣʝʥ ʚ ʙʘʟʝ, ʪʦ ʯʝʨʝʟ ʜʝʩʷʪʴ ʣʝʪ ʧʨʦʚʝʨʢʘ ʧʦʚʪʦʨʷʝʪʩʷ. 

a f t e r  10  y ear s

Unempl oy ed

[ k eepFor ev er ]

[ e l s e ] / de l e t eDBr ec or d

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..28. ʇʝʨʝʭʦʜ ʧʦ ʩʦʙʳʪʠʶ ʪʘʡʤʝʨʘ ʩʦ ʩʪʦʨʦʞʝʚʳʤ ʫʩʣʦʚʠʝʤ 

ɺ UML 2 ʧʦʷʚʠʣʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳʡ ʚʘʨʠʘʥʪ ʩʦʙʳʪʠʷ ʪʘʡʤʝʨʘ, 

ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʥʝ ʩ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ʧʨʝʙʳʚʘʥʠʷ ʚ ʣʦʢʘʣʴʥʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʘ ʩ ʛʣʦʙʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ð ʩʠʩʪʝʤʥʳʤʠ ʯʘʩʘʤʠ. ɼʘʥʥʦʝ 

ʩʦʙʳʪʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ at , ʟʘ ʢʦʪʦʨʳʤ 

ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʘʙʩʦʣʶʪʥʦʛʦ ʚʨʝʤʝʥʠ (ʛʦʜ, ʤʝʩʷʮ, 

ʜʝʥʴ, ʯʘʩ, ʤʠʥʫʪʫ, ʩʝʢʫʥʜʫé). ʂʦʛʜʘ ʟʘʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʩʪʫʧʘʝʪ, 

ʧʨʦʠʩʭʦʜʠʪ ʩʦʙʳʪʠʝ ʪʘʡʤʝʨʘ. ɽʩʣʠ ʫʢʘʟʘʪʴ ʤʦʤʝʥʪ ʚ ʧʨʦʰʣʦʤ, 

ʩʦʙʳʪʠʝ at  ʥʠʢʦʛʜʘ ʥʝ ʥʘʩʪʫʧʠʪ. 

ʉʦʙʳʪʠʝ ʠʟʤʝʥʝʥʠʷ (change event)ð ʵʪʦ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ 

ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʥʝʢʦʪʦʨʦʝ ʣʦʛʠʯʝʩʢʦʝ ʫʩʣʦʚʠʝ ʩʪʘʥʦʚʠʪʩʷ 

ʠʩʪʠʥʥʳʤ, ʙʫʜʫʯʠ ʜʦ ʵʪʦʛʦ ʣʦʞʥʳʤ.  

ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʩʦʙʳʪʠʝ ʠʟʤʝʥʝʥʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ when, ʟʘ ʢʦʪʦʨʳʤ ʫʢʘʟʳʚʘʝʪʩʷ ʣʦʛʠʯʝʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ (ʫʩʣʦʚʠʝ). ʉʝʤʘʥʪʠʯʝʩʢʠ ʩʦʙʳʪʠʝ ʠʟʤʝʥʝʥʠʷ ʦʟʥʘʯʘʝʪ 

ʩʣʝʜʫʶʱʝʝ. ʇʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʤʝʭʘʥʠʟʤ, 

ʨʘʙʦʪʘʶʱʠʡ ʢʘʢ ʜʝʤʦʥ (ʥʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ, ʟʘʧʫʱʝʥʥʦʝ ʚ 

ʬʦʥʦʚʦʤ ʨʝʞʠʤʝ), ʢʦʪʦʨʳʡ ʛʝʥʝʨʠʨʫʝʪ ʩʦʙʳʪʠʝ, ʝʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ 
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ʚʳʨʘʞʝʥʠʷ. ɽʩʣʠ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʘʨʛʫʤʝʥʪʦʤ ʩʦʙʳʪʠʷ 

ʠʟʤʝʥʝʥʠʷ, ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ true  (ʠʤʝʷ ʜʦ ʵʪʦʛʦ ʟʥʘʯʝʥʠʝ 

false ), ʪʦ ʧʝʨʝʭʦʜ ʚʦʟʙʫʞʜʘʝʪʩʷ. ɽʩʣʠ ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

true  ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʘʚʪʦʤʘʪ ʧʝʨʝʭʦʜʠʪ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ 

ʧʝʨʝʭʦʜ ʩʨʘʟʫ ʚʦʟʙʫʞʜʘʝʪʩʷ. ɽʩʣʠ ʧʝʨʝʭʦʜ ʩʨʘʙʘʪʳʚʘʝʪ, ʪʦ ʘʚʪʦʤʘʪ, 

ʢʘʢ ʦʙʳʯʥʦ, ʧʝʨʝʭʦʜʠʪ ʚ ʥʦʚʦʝ ʩʦʩʪʦʷʥʠʝ. ɽʩʣʠ ʧʝʨʝʭʦʜ ʥʝ 

ʩʨʘʙʘʪʳʚʘʝʪ, ʪʦ ʩʦʙʳʪʠʝ ʠʟʤʝʥʝʥʠʷ ʪʝʨʷʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʫʩʣʦʚʠʝ 

ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʠʩʪʠʥʥʳʤ, ʪʦ ʥʦʚʦʛʦ ʩʦʙʳʪʠʷ ʠʟʤʝʥʝʥʠʷ ʥʝ 

ʚʦʟʥʠʢʘʝʪ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʥʦʚʘ ʚʦʟʥʠʢʣʦ ʩʦʙʳʪʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʥʫʞʥʦ, ʯʪʦʙʳ ʫʩʣʦʚʠʝ ʩʪʘʣʦ ʩʥʘʯʘʣʘ ʣʦʞʥʳʤ, ʘ ʧʦʪʦʤ ʠʩʪʠʥʥʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʣʝʤʝʥʪʘʨʥʳʡ ʧʨʠʤʝʨ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʜʝʣʘ ʢʘʜʨʦʚ. 

ʀɿʄɽʅɽʅʀʗ ɺ ʊɽʍʅʀʏɽʉʂʆʄ ɿɸɼɸʅʀʀ 

ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ (55 ʣʝʪ ʜʣʷ ʞʝʥʱʠʥ ʠ 

60 ʣʝʪ ʜʣʷ ʤʫʞʯʠʥ) ʩʦʪʨʫʜʥʠʢ ʫʚʦʣʴʥʷʝʪʩʷ ʥʘ ʧʝʥʩʠʶ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..29. 

Empl oy ed Unempl oy ed

when s e l f . age  > 65  and  

s e l f . gender =Ma l e

when  s e l f . age  > 55  and  

s e l f . gender =Fema l e  

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..29. ʇʝʨʝʭʦʜ ʧʦ ʩʦʙʳʪʠʶ ʠʟʤʝʥʝʥʠʷ 

ɿʘʤʝʪʠʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʜʦʩʪʠʞʝʥʠʷ ʧʝʥʩʠʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʟʘʧʠʩʘʥʦ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʷʟʳʢʘ (OCL) ʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʢʣʘʩʩ Person  (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..29 ð ʵʪʦ ʯʘʩʪʴ ʜʠʘʛʨʘʤʤʳ ʘʚʪʦʤʘʪʘ 

ʠʤʝʥʥʦ ʵʪʦʛʦ ʢʣʘʩʩʘ) ʠʤʝʝʪ ʘʪʨʠʙʫʪ ʩ ʠʤʝʥʝʤ age . 
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4.3. ɼʀɸɻʈɸʄʄʓ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ɼʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʦʤ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʚ UML, ʧʨʠʯʝʤ ʠʭ ʤʝʩʪʦ ʚ ʷʟʳʢʝ ʜʦʧʫʩʢʘʝʪ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʥʦʯʪʝʥʠʷ.  

ʆʩʥʦʚʥʳʭ ʩʫʱʥʦʩʪʝʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ, ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʝʱʝ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʘʚʪʦʤʘʪʘ (ʭʦʪʷ, ʢʘʟʘʣʦʩʴ ʙʳ, ʤʝʥʴʰʝ ʫʞʝ ʥʝʢʫʜʘ ð ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʩʦʩʪʦʷʥʠʡ ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʝʭʦʜʳ). ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʩʫʱʥʦʩʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ 

ʧʨʦʩʪʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʩʦʩʪʦʷʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ), ʘ ʦʩʥʦʚʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ð ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʧʨʦʩʪʦʛʦ ʧʝʨʝʭʦʜʘ (ʧʝʨʝʭʦʜ ʧʦ 

ʟʘʚʝʨʰʝʥʠʠ). ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʫʢʨʘʰʝʥʠʡ ʠ ʚʘʨʠʘʥʪʦʚ 

ʥʦʪʘʮʠʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ UML 2, ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʜʠʘʛʨʘʤʤʝ ʘʚʪʦʤʘʪʘ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʥʝ ʟʘʪʝʨʷʪʴʩʷ ʚ 

ʜʝʪʘʣʷʭ, ʚ ʩʣʝʜʫʶʱʝʤ ʧʘʨʘʛʨʘʬʝ ʤʳ ʦʙʩʫʜʠʤ ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʦʚʳʭ 

ʧʦʥʷʪʠʡ, ʟʘʪʝʤ ʦʧʨʝʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ ʠ ʦʪʥʦʰʝʥʠʷ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʫʞʝ ʧʦʪʦʤ ʧʝʨʝʡʜʝʤ ʢ 

ʧʨʠʤʝʨʘʤ ʠ ʢʘʨʪʠʥʢʘʤ. 

4.3.1. ɼʝʡʩʪʚʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʄʳ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʥʷʪʠʝ ʜʝʡʩʪʚʠʷ, ʧʦʩʪʫʣʠʨʦʚʘʚ, ʯʪʦ 

ʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʘʪʦʤʘʨʥʳʤ, ʥʝʧʨʝʨʳʚʘʝʤʳʤ ʠʟʚʥʝ, 

ʙʝʟʫʩʣʦʚʥʳʤ ʠ ʟʘʚʝʨʰʘʝʤʳʤ. ɼʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʝʨʝʭʦʜʘʭ 

ʠ ʚ ʩʦʩʪʦʷʥʠʷʭ ʤʘh ʠʥʳ ʩʦʩʪʦʷʥʠʡ UML ʠ ʠʛʨʘʶʪ ʪʘʤ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ. ʂʘʞʜʦʝ ʜʝʡʩʪʚʠʝ ʠʤʝʝʪ ʧʨʠʩʫʱʠʝ ʝʤʫ ʥʘʙʦʨʳ ʚʭʦʜʥʳʭ ʠ 

ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʢʦʥʪʘʢʪʘʤʠ (pin)). ʂʘʢ 

ʧʨʘʚʠʣʦ, ʵʪʠ ʥʘʙʦʨʳ ʬʠʢʩʠʨʦʚʘʥʳ ʧʦ ʯʠʩʣʫ ʠ ʪʠʧʘʤ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ 

ʙʳʚʘʶʪ ʠ ʜʝʡʩʪʚʠʷ ʩ ʠʟʤʝʥʷʝʤʳʤ ʯʠʩʣʦʤ ʧʘʨʘʤʝʪʨʦʚ. ʉʨʝʜʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʝʡʩʪʚʠʡ ʥʝʪ ʧʨʠʚʳʯʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

ʭʦʜʦʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ (ʚʝʪʚʣʝʥʠʷ, ʮʠʢʣʳ, ʧʝʨʝʭʦʜʳ ʠ ʪ. ʜ.) ð 

ʫʧʨʘʚʣʝʥʠʝ ʥʝ ʩʯʠʪʘʝʪʩʷ ʧʨʠʤʠʪʠʚʦʤ ʠ ʚʳʥʝʩʝʥʦ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʫʨʦʚʝʥʴ, ʫʨʦʚʝʥʴ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
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ɺʪʦʨʳʤ ʚʘʞʥʝʡʰʠʤ ʧʦʥʷʪʠʝʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʠ ʦʧʠʩʘʥʠʠ 

ʧʦʚʝʜʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ (activity) ʚ UML ð ʵʪʦ ʦʧʠʩʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʚ 

ʬʦʨʤʝ ʛʨʘʬʘ ʜʝʪ̫ʝʣʴʥʦʩʪʠ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ ʚ UML ʤʦʜʝʣʠʨʫʝʪ ʪʦ ʞʝ, ʯʪʦ ʠ ʜʝʡʩʪʚʠʝ, ʪ. ʝ. 

ʢʘʢʫʶ-ʪʦ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ; ʚ 

ʵʪʦʤ ʩʤʳʩʣʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʦʙʥʘ ʜʝʡʩʪʚʠʶ, ʥʦ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʶ ʧʦ ʚʩʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʤ 

ʧʨʠʟʥʘʢʘʤ. ɺ ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..12 ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʥʷʪʠʡ "ʜʝʡʩʪʚʠʝ" ʠ 

"ʜʝʷʪʝʣʴʥʦʩʪʴ" ʚ UML. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..12 ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ɼʝʡʩʪʚʠʝ ɼʝʷʪʝʣʴʥʦʩʪʴ 
ɺʥʝʰʥʝʝ ʩʦʙʪrʠʝ ʅʝ ʧʨʝʨʳʚʘʝʪ 

ʚʳʧʦʣʥʝʥʠʷ  

ʄʦʞʝʪ ʧʨʝʨʚʘʪʴʩʷ ʠ 

ʟʘʚʝʨʰʠʪʴ ʚʳʧʦʣʥʝʥʠʝ 

ɿʘʚʝʨʰʘʝʤʦʩʪʴ ɺʩʝʛʜʘ ʟʘʚʝʨʰʘʝʪʩʷ 

ʩʘʤʦʩʪʦʪ̫ʝʣʴʥʦ 

ʄʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦ ʜʦʣʛʦ 

ɺʥʫʪʨʝʥʥʷʷ 

ʩʪʨʫʢʪʫʨʘ 

ʅʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʚ 

UML 

ʄʦʞʝʪ ʙʳʪʴ ʨʘʩʢʨʳʪʘ ʥʘ 

ʦʪʜʝʣʴʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ɺʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʇʨʝʥʝʙʨʝʞʠʤʦ ʤʘʣʦ ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ 

ɽʩʣʠ ʥʘʤ ʥʝ ʚʘʞʥʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʜʝʡʩʪʚʠʝʤ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʠ ʥʫʞʥʦ ʫʧʦʪʨʝʙʠʪʴ ʙʦʣʝʝ ʦʙʱʝʝ ʧʦʥʷʪʠʝ, ʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʨʤʠʥ 

ʘʢʪʠʚʥʦʩʪʴ. 

4.3.2. ɻʨʘʬ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʉʝʤʘʥʪʠʯʝʩʢʠ ʛʨʘʬ ʜʝʷʪʝʣʴʥʦʩʪʠ (activity graph) ð ʵʪʦ 

ʤʥʦʞʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ, ʢʦʪʦʨʳʤʠ ʷʚʣʷʶʪʩʷ ʜʝʡʩʪʚʠʷ ʠʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʩʫʱʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ 

ʟʘʜʘʶʪ ʧʦʨʷʜʦʢ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 

ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʛʨʘʬ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʵʪʦ ʥʘʛʨʫʞʝʥʥʳʡ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ (ʧʩʝʚʜʦ) ʛʠʧʝʨʛʨʘʬ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʟʣʳ 

ʯʝʪʳʨʝʭ ʪʠʧʦʚ: ʫʟʣʳ ʜʝʡʩʪʚʠʡ, ʫʟʣʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʟʣʳ ʫʧʨʘʚʣʝʥʠʷ 
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ʠ ʫʟʣʳ ʦʙʲʝʢʪʦʚ, ʘ ʜʫʛʠ ʷʚʣʷʶʪʩʷ ʧʦʪʦʢʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ 

ʧʦʪʦʢʘʤʠ ʜʘʥʥʳʭ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʨʷʜ ʟʥʘʯʢʦʚ, ʢʦʪʦʨʳʝ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʷʚʣʷʶʪʩʷ ʩʫʱʥʦʩʪʷʤʠ, ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ ʫʟʣʘʤʠ 

ʛʨʘʬʘ ʜʝʪ̫ʝʣʴʥʦʩʪʠ. ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʫʟʣʳ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ 

UML 1 ʫʟʣʳ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..13.  

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..13. ʋʟʣʳ ʫʧʨʘʚʣʝʥʠʷ UML 1 

ʅʘʟʚʘʥʠʝ ʀʟʦʙʨʘʞʝʥʠʝ ʏʪʦ ʦʙʦʟʥʘʯʘʝʪ 
ʅʘʯʘʣʴʥʦʝ 

ʩʦʩʪʦʥ̫ʠʝ 

(initial node) 
 

ʅʘʯʘʣʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ɿʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʥ̫ʠʝ 

(final node) 
 

ɿʘʚʝʨʰʝʥʠʝ 

ʜʝʷʪʝʣʥɹʦʩʪʠ 

ʈʘʟʚʝʪʚʣʝʥʠʝ 

ʫʧʨʘʚʣʝʥʠʷ 

(decision node) 

 

ʅʘʯʘʣʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʚʝʪʚʝʡ ʜʝʷʪʝʣʥɹʦʩʪʠ  

ʆʙʲʝʜʠʥʝʥʠʝ 

ʫʧʨʘʚʣʝʥʠʷ 

(merge node) 
 

ʂʦʥʝʮ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʚʝʪʚʝʡ ʜʝʷʪʝʣʥɹʦʩʪʠ  

ʈʘʟʚʠʣʢʘ 

ʫʧʨʘʚʣʝʥʠʷ 

(fork node)  

ʅʘʯʘʣʦ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʚʝʪʚʝʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ  

ʉʣʠʷʥʠʝ ʫʧʨʘʚʣʝʥʠʷ 

(join node) 
 

ʂʦʥʝʮ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʚʝʪʚʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʇʦʩʳʣʢʘ ʩʠʛʥʘʣʘ 

(send) 
s i gna l

 

ɼʝʡʩʪʚʠʝ ʧʦʩʳʣʢʠ 

ʩʠʛʥʘʣʘ 

ʇʨʠʝʤ ʩʠʛʥʘʣʘ 

(accept) 
ev ent

 

ʆʞʠʜʘʥʠʝ ʩʦʙʳʪʠʷ 

ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ UML 1 ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʠʥ ʦʩʥʦʚʥʦʡ 

ʪʠʧ ʦʪʥʦʰʝʥʠʡ ð ʧʨʦʩʪʳʝ ʧʝʨʝʭʦʜʳ ʧʦ ʟʘʚʝʨʰʝʥʠʠ (ʘ ʪʘʢʞʝ ʧʦʪʦʢ 
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ʦʙʲʝʢʪʦʚ). ʇʝʨʝʭʦʜ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʥʝ ʠʤʝʝʪ ʧʝʨʝʢʣʶʯʘʶʱʝʛʦ 

ʩʦʙʳʪʠʷ ð ʩʦʙʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʟʘʚʝʨʰʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʘʢʪʠʚʥʦʩʪʠ 

(ʜʝʷʪʝʣʴʥʦʩʪʠ) ʚ ʩʦʩʪʦʷʥʠʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʭʦʜʷʱʠʡ ʧʝʨʝʭʦʜ ʧʦ 

ʟʘʚʝʨʰʝʥʠʠ ʦʜʠʥ; ʝʩʣʠ ʠʭ ʥʝʩʢʦʣʴʢʦ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʥʘʙʞʝʥʳ 

ʩʪʦʨʦʞʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʧʦʣʥʫʶ ʜʠʟʲʶʥʢʪʥʫʶ 

ʩʠʩʪʝʤʫ ʧʨʝʜʠʢʘʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ UML 1 ʤʦʞʥʦ
22

 ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 

ʧʝʨʝʭʦʜʳ, ʚʦʟʙʫʞʜʘʝʤʳʝ ʩʦʙʳʪʠʷʤʠ. ʉʨʘʙʘʪʳʚʘʥʠʝ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ 

ʦʟʥʘʯʘʝʪ ʧʨʝʨʳʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʩʪʦʥ̫ʠʠ ʠ 

ʧʝʨʝʭʦʜ ʚ ʜʨʫʛʦʝ ʩʦʩʪʦʷʥʠʝ. ʆʜʥʘʢʦ ʧʦʚʪʦʨʠʤ ʩʢʘʟʘʥʥʦʝ ʧʨʠ 

ʦʧʠʩʘʥʠʠ ʜʠʘʛʨʘʤʤ ʘʚʪʦʤʘʪʘ: ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʧʝʨʝʭʦʜʦʚ, ʫʧʨʘʚʣʷʝʤʳʭ 

ʩʦʙʳʪʠʷʤʠ, ʥʘʩʪʦʣʴʢʦ ʞʝ ʥʝʫʤʝʩʪʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʥʘʩʢʦʣʴʢʦ ʥʝʫʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʘʚʪʦʤʘʪʘ 

ʧʝʨʝʭʦʜʦʚ ʧʦ ʟʘʚʝʨʰʝʥʠʠ. ʄʳ ʥʝ ʨʝʢʦʤʝʥʜʫʝʤ ʪʘʢʦʡ ʩʪʠʣʴ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʤʢʘʭ ʩʝʤʘʥʪʠʢʠ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ ʘʚʪʦʨʳ 

UML 1 ʩʫʤʝʣʠ ʦʧʠʩʘʪʴ ʩʝʤʘʥʪʠʢʫ ʦʙʳʯʥʳʭ ʙʣʦʢ-ʩʭʝʤ (ʚ ʢʦʪʦʨʳʭ ʥʝʪ 

ʥʠʢʘʢʠʭ ʩʦʙʳʪʠʡ, ʘ ʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ 

ʩʣʝʜʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʧʨʝʜʳʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ). 

ʍʦʨʦʰʦ ʵʪʦ ʠʣʠ ʧʣʦʭʦ ð ʪʨʫʜʥʦ ʩʢʘʟʘʪʴ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ UML 2 

ʦʪ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʤʘʥʪʠʢʠ ʦʪʢʘʟʘʣʠʩʴ.  

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʜʠʘʛʨʘʤʤ r ʩʦʩʪʦʷʥʠʡ ʚ ʩʪʠʣʝ UML 1. ɼʣʷ 

ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʫʚʦʣʴʥʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʢʘʢ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, 

ʨʝʘʣʠʟʫʶʱʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʥʘʷ 

ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..30 

ʙʣʦʢ ʩʭʝʤʘ ʙʫʢʚʘʣʴʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʩʮʝʥʘʨʠʷ. 

ʅʠʢʘʢʠʭ ʧʦʷʩʥʝʥʠʡ, ʢʘʢ ʠʤʝʥʥʦ ʚʳʧʦʣʥʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʅʘʧʠʩʘʪʴ ʟʘʷʚʣʝʥʠʝ ʟʜʝʩʴ ʥʝʪ, ʥʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ 

ʦʧʠʩʘʥ ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʦ. 
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 ʇʦ ʢʨʘʡʥʝ ʤʝʨʝ ʵʪʦʤʫ ʥʝʪ ʦʧʨʦʚʝʨʞʝʥʠʷ 
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ʅʘʧʠʩʘʪɹ  

ʟʘ̫ ʚʣʝʥʠʝ

ʇʦʜʧʠʩʘʪɹ  

ʟʘ̫ ʚʣʝʥʠʝ

ʈʘʩʯʠʪʘʪɹ

ʢʦʤʧʝʥʩʘʮʠʁ
[ e l s e ]

[ ʝʩʪɹ  ʥʝ ʠʩʧʦʣɹ -

ʟʦʚʘʥʥr ʡ ʦʪʧʫʩʢ]

ʅʘʯʠʩʣʠʪɹ

ʧʦʩʦʙʠʝ

ʋʜʘʣʠʪɹ  

ʫʯʝʪʥʫʁ  ʟʘʧʠʩɹ

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..30. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ UML 1 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʝʤʘʥʪʠʢʘ ʛʨʘʬʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ UML 2 

ʦʧʨʝʜʝʣʝʥʘ ʠʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʝ ʯʝʨʝʟ ʤʘʰʠʥʳ ʩʦʩʪʦʷʥʠʡ, ʘ ʯʝʨʝʟ ʩʝʪʠ 

ʇʝʪʨʠ. ʕʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʦʯʝʥʴ ʥʘʛʣʷʜʥʦ ʠ ʠʟʷʱʥʦ, ʭʦʪʷ ʤʦʞʝʪ ʙʳʪʴ 

ʥʝ ʩʦʚʩʝʤ ʧʨʠʚʳʯʥʦ.  

ɺ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʣʝʞʠʪ ʧʦʥʷʪʠʝ ʤʘʨʢʝʨʘ (token). ʄʘʨʢʝʨ 

ʤʦʞʝʪ ʥʝ ʩʦʜʝʨʞʘʪʴ ʥʠʢʘʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʧʫʩʪʦʡ 

ʤʘʨʢʝʨ) ʠ ʪʦʛʜʘ ʦʥ ʥʘʟʳʚʘʝʪʩʷ ʤʘʨʢʝʨʦʤ ʫʧʨʘʚʣʝʥʠʷ (control flow 

token) ʠʣʠ ʞʝ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʩʩʳʣʢʫ ʥʘ ʦʙʲʝʢʪ ʠʣʠ ʩʪʨʫʢʪʫʨʫ 

ʜʘʥʥʳʭ, ʠ ʪʦʛʜʘ ʤʘʨʢʝʨ ʥʘʟʳʚʘʝʪʩʷ ʤʘʨʢʝʨʦʤ ʜʘʥʥʳʭ (data flow token). 

ʉʣʝʜʫʝʪ ʩʨʘʟʫ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʤʘʨʢʝʨʳ ʥʝ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʛʨʘʬʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄʘʨʢʝʨʳ ð ʵʪʦ ʘʙʩʪʨʘʢʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, 
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ʢʦʪʦʨʳʝ ʚʚʦʜʷʪʩʷ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚʳʧʦʣʥʝʥʠʷ ʩʪʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʨʘʬʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʠʢʘʢʠʭ ʤʘʨʢʝʨʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʪ ð 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʟʣʳ. ʅʦ ʚʦ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʘʨʢʝʨʳ ʧʦʷʚʣʷʶʪʩʷ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʤʝʞʜʫ 

ʫʟʣʘʤʠ ʠ ʠʩʯʝʟʘʶʪ. ʇʨʘʚʠʣʘ ʧʦʷʚʣʝʥʠʷ, ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʤʘʨʢʝʨʦʚ ʦʧʠʩʘʥʳ ʥʠʞʝ, ʧʦʩʣʝ ʦʧʠʩʘʥʠʷ ʪʠʧʦʚ ʫʟʣʦʚ ʛʨʘʬʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʋʟʣʳ ʛʨʘʬʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ UML 2 ʙʳʚʘʶʪ ʪʨʝʭ ʚʠʜʦʚ: ʫʟʣʳ 

ʜʝʡʩʪʚʠʡ, ʫʟʣʳ ʦʙʲʝʢʪʦʚ ʠ ʫʟʣʳ ʫʧʨʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʜʠʘʛʨʘʤʤʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ UML 2 ʙʳʚʘʶʪ ʩʦʩʪʘʚʥʳʝ ʫʟʣʳ ð ʦʥʠ 

ʥʘʟʳʚʘʶʪʩʷ ʦʙʣʘʩʪʤ̫ʠ. ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʚʠʜʦʚ ʫʟʣʦʚ 

ʜʝʣʠʪʩʷ ʥʘ ʧʦʜʚʠʜʳ, ʪʘʢ ʯʪʦ ʚʩʝʛʦ ʚʘʨʠʘʥʪʦʚ ʩʫʱʥʦʩʪʝʡ ʜʦʚʦʣʴʥʦ 

ʤʥʦʛʦ. ʄʳ ʦʭʚʘʪʠʤ ʧʨʠʤʝʨʘʤʠ ʠ ʦʙʲʷʩʥʝʥʠʷʤʠ ʚʩʝ, ʥʦ ʥʝ ʚʩʝ ʚ ʵʪʦʤ 

ʧʘʨʘʛʨʘʬʝ. 

ʉʘʤʳʤʠ ʚʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʫʟʣʳ ʜʝʡʩʪʚʠʡ (action node). 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʨʘʟʫʤʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʥʝ ʚʢʣʶʯʘʝʪ ʢʘʢʠʭ ʣʠʙʦ ʜʝʡʩʪʚʠʡ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʜʝʡʩʪʚʠʡ ʚ 

UML 2 ʦʧʠʩʘʥʘ ʚ ʧʨʝʜʳʜʫʱʝʤ ʧʘʨʘʛʨʘʬʝ. 

ʄʳ ʚʢʣʶʯʘʝʤ ʚʳʟʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʯʠʩʣʦ ʜʝʡʩʪʚʠʡ ʠ ʥʠʢʘʢ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʥʝ ʚʳʜʝʣʷʝʤ ʥʘ ʜʠʘʛʨʘʤʤʘʭ. ɺ UML 2 ʤʝʞʜʫ 

ʜʝʡʩʪʚʠʝʤ ʠ ʜʝʪ̫ʝʣʴʥʦʩʪʴʶ ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʨʘʟʣʠʯʠʝ. ɺʩʝ ʜʝʡʩʪʚʠʷ ʟʘʨʘʥʝʝ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʚ 

ʩʧʝʮʠʬʠʢʘʮʠʠ. ɽʩʣʠ ʨʘʟʨʘʙʦʪʯʠʢʫ ʥʫʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢʦʡ-ʣʠʙʦ ʦʩʦʙʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʦʥ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʪʦʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ 

ʧʦʚʝʜʝʥʠʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʦʪʜʝʣʴʥʦ, ʘ ʚ ʢʦʥʩʪʨʫʠʨʫʝʤʫʶ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʠʪʴ ʚ ʜʝʡʩʪʚʠʝ ʧʦ ʚʳʟʦʚʫ ʜʝʪ̫ʝʣʴʥʦʩʪʠ.
23

  

                                                           

23
 ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʚʳʜʝʣʷʶʪ ʚʳʟʦʚʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʜʝʣʴʥʳʡ 

ʚʠʜ ʫʟʣʦʚ ʥʘ ʛʨʘʬʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʩʧʦʣʟɹʫʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʟʥʘʯʦʢ ʚ 

ʬʦʨʤʝ ʪʨʝʟʫʙʮʘ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʥʠʟ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʪʘʢʠʭ 

ʫʟʣʦʚ. ʊʨʝʟʫʙʝʮ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʜʝ-ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʨʫʛʘʷ ʜʠʘʛʨʘʤʤʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʧʠʩʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʴ ʜʝʡʩʪʚʠʡ, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 
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ʋʟʣʳ ʜʝʡʩʪʚʠʡ ʚ UML 2 ʧʦʭʦʞʠ ʥʘ ʩʦʩʪʦʷʥʠʷ ʜʝʡʩʪʚʠʷ ʚ 

UML 1, ʥʦ ʠʤʝʶʪ ʚʘʞʥʝʡʰʝʝ ʦʪʣʠʯʠʝ. ɼʣʷ ʜʝʡʩʪʚʠʡ ʚ UML 2 ʤʦʞʥʦ 

ʫʢʘʟʘʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʭʦʜʥʦʡ ʠ ʚʭrʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʝʡʩʪʚʠʷ, 

ʟʘʜʘʚ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʢʦʥʪʘʢʪʳ.  

ʂʦʥʪʘʢʪ (pin) ð ʵʪʦ ʫʢʘʟʘʥʠʝ ʘʨʛʫʤʝʥʪʘ ʠʣʠ ʨʝʟʫʣʪɹʘʪʘ 

ʜʝʡʩʪʚʠʷ. 

ʂʦʥʪʘʢʪ ʤʦʞʝʪ ʠʤʝʪʴ ʠʤʷ ʠ ʪʠʧ. 

ʀʤʝʥʥʦ ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ ʧʫʪʝʰʝʩʪʚʫʶʪ ʤʘʨʢʝʨʳ ʜʘʥʥʳʭ ʧʦ 

ʛʨʘʬʫ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ. ʏʝʨʝʟ ʚʭʦʜʥʳʝ ʢʦʥʪʘʢʪʳ 

ʜʝʡʩʪʚʠʝ ʧʨʠʥʠʤʘʝʪ ʩʚʦʠ ʘʨʛʫʤʝʥʪʳ, ʘ ʯʝʨʝʟ ʚʳʭʦʜʥʳʝ ʢʦʥʪʘʢʪʳ 

ʚʳʜʘʝʪ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ. 

ɻʨʘʬʠʯʝʩʢʠ ʢʦʥʪʘʢʪʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʤʘʣʝʥʴʢʠʭ 

ʢʚʘʜʨʘʪʠʢʦʚ, ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʢ ʩʪʦʨʦʥʘʤ ʬʠʛʫʨʳ, ʠʟʦʙʨʘʞʘʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴ (ʩʤ. ʪʨʝʪʠʡ ʚʘʨʠʘʥʪ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..31).  

ʉʣʝʜʫʶʱʠʤ ʧʦ ʧʦʨʷʜʢʫ ʷʚʣʷʶʪʩʷ ʫʟʣʳ ʦʙʲʝʢʪʦʚ  (object node). 

ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ:  

- ʢʦʥʪʘʢʪð ʤʳ ʫʞʝ ʜʘʣʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʰʝ ʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʚʝʨʥʝʤʩʷ ʢ ʵʪʦʤʫ ʚʘʞʥʝʡʰʝʤʫ ʥʦʚʦʚʚʝʜʝʥʠʶ ʥʠʞʝ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ 

ʪʦ, ʚʦ ʯʪʦ ʧʨʝʚʨʘʪʠʣʩʷ "ʦʙʲʝʢʪ ʚ ʩʦʩʪʦʷʥʠʠ" ʠʟ UML 1; 

- ʧʘʨʘʤʝʪʨ ʜʝʷʪʝʣʴʥʦʩʪʠ (activity parameter) ð ʵʪʦ ʪʦʪ ʞʝ 

ʢʦʥʪʘʢʪ, ʪʦʣʴʢʦ ʦʥ ʠʟʦʙʨʘʞʘʝʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʨʘʤʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʦʥʪʘʢʪʳ ʜʝʡʩʪʚʠʷ ʧʦ ʚʳʟʦʚʫ ʥʝʢʦʪʦʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʠʤʝʥʘʤ ʠ ʪʠʧʘʤ ʧʘʨʘʤʝʪʨʘʤ ʵʪʦʡ 

ʜʝʷʪʝʣʥɹʦʩʪʠ;  

- ʮʝʥʪʨʘʣʴʥʳʡ ʙʫʬʝʨ (central buffer) ð ʠʩʢʫʩʩʪʚʝʥʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʫʪʠ ʤʘʨʢʝʨʦʚ ʜʘʥʥʳʭ ʚ ʛʨʘʬʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʎʝʥʪʨʘʣʴʥʳʡ ʙʫʬʝʨ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʚʭʦʜʷʱʠʭ ʠ ʥʝʩʢʦʣʴʢʦ 

ʠʩʭʦʜʷʱʠʭ ʜʫʛ. ʆʥ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʤʘʨʢʝʨ ʜʘʥʥʳʭ ʧʦ ʣʶʙʦʡ ʠʟ 

ʚʭʦʜʷʱʠʭ ʜʫʛ ʠ ʥʝʤʝʜʣʝʥʥʦ ʦʪʧʨʘʚʠʪʴ ʝʛʦ ʜʘʣʝʝ ʧʦ ʣʶʙʦʡ ʠʟ 

ʠʩʭʦʜʷʱʠʭ ʜʫʛ;  
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- ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ (data store) ðʘʥʘʣʦʛ ʧʦʥʷʪʠʷ ʧʝʨʝʤʝʥʥʦʡ, ʚ 

ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ (ʩ ʟʘʤʝʥʦʡ ʜʘʥʥʳʭ) ʟʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʝ 

(ʧʦʤʝʩʪʠʪʴ ʤʘʨʢʝʨ ʜʘʥʥʳʭ), ʠ ʧʦʪʦʤ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʯʠʩʣʦ ʨʘʟ ʝʛʦ 

ʯʠʪʘʪʴ (ʙʨʘʪʴ ʢʦʧʠʶ ʤʘʨʢʝʨʘ ʜʘʥʥʳʭ). ɺ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ 

ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ð ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʙʫʬʝʨʘ, 

ʧʨʠʤʝʥʠʤʳʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʤʘʨʢʝʨʘ ʜʘʥʥʳʭ.
24

  

ʇʨʝʜʳʜʫʱʠʡ ʩʧʠʩʦʢ ʜʦʣʞʝʥ ʧʦʨʦʜʠʪʴ ʫ ʚʥʠʤʘʪʝʣʴʥʦʛʦ 

ʯʠʪʘʪʝʣʷ ʥʝʜʦʫʤʝʥʠʝ: ʢʘʢ ʞʝ ʪʘʢ, ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʢʦʥʪʘʢʪ ʠ ʢʘʢ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʜʝʡʩʪʚʠʷ, ʠ ʢʘʢ ʦʪʜʝʣʴʥʫʶ ʩʫʱʥʦʩʪʴ. ɿʜʝʩʴ ʥʝʪ 

ʧʨʦʪʠʚʦʨʝʯʠʷ. ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..31 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʥʦʪʘʮʠʠ ʜʣʷ 

ʢʦʥʪʘʢʪʦʚ. ʉʚʝʨʭʫ ʠʟʦʙʨʘʞʝʥ "ʦʙʲʝʢʪ ʚ ʩʦʩʪʦʷʥʠʠ" (1) ʚ ʥʦʪʘʮʠʠ 

UML 1, ʘ ʟʘʪʝʤ ʜʦʧʫʩʪʠʤʘʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʬʦʨʤʘ (2). ʍʘʨʘʢʪʝʨʥʘʷ 

ʜʣʷ UML 2 ʥʦʪʘʮʠʷ (3) ʢʘʢ ʚʠʜʥʦ ʛʦʨʘʟʜʦ ʣʘʢʦʥʠʯʥʝʝ ʧʨʠʥʷʪʦʡ ʚ 

UML 1. ʂ ʦʩʥʦʚʥʦʡ ʥʦʪʘʮʠʠ ʢʦʥʪʘʢʪʘ ʚ UML 2 ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ 

ʧʨʠʤʝʯʘʥʠʝ ʩʦ ʩʪʝʨʝʦʪʠʧʦʤ çtransformation è (4), ʯʪʦʙʳ 

ʩʧʝʮʠʬʠʮʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʦʝ ʧʨʠʚʝʜʝʥʠʝ ʪʠʧʦʚ. ʀ, ʥʘʢʦʥʝʮ, ʧʦʪʦʢ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʪʦ ʥʝ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʥʳʤ (5). 

ʉʝʤʘʥʪʠʯʝʩʢʠ ʚʩʝ ʬʦʨʤʳ ʥʦʪʘʮʠʠ ʵʢʚʠʚʘʣʝʥʪʥʳ.  

                                                           

24
 ʍʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʦʯʝʥʴ ʯʘʩʪʦ, ʵʪʦ ʬʘʢʪʠʯʝʩʢʠ 

ʣʦʢʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʦʥʠ ʥʫʞʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʡ ʜʠʘʛʨʘʤʤʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʥʪʨʘʣʴʥʳʡ ʙʫʬʝʨ ʧʨʠʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ, ʵʪʦ ʦʩʦʙʳʡ 

ʩʣʫʯʘʡ ʧʘʨʘʣʣʝʣʠʟʤʘ. 
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çt r ans f or mat i onè

Ty pe1 t o  Ty pe2

Ac t i on 1 Ac t i on 2name: Ty pe

Ac t i on 1 Ac t i on 2

name: Ty pe

Ac t i on 1 Ac t i on 2

Ty pe Ty pe

Ac t i on 1 Ac t i on 2

Ac t i on 1 Ac t i on 2

Ty pe1 Ty pe2

4

3

1

2

5

  

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..31. ɺʘʨʠʘʥʪʳ ʥʦʪʘʮʠʠ ʢʦʥʪʘʢʪʦʚ 

ʊʨʝʪʠʡ ʪʠʧ ʫʟʣʦʚ ʚ ʛʨʘʬʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ð ʫʟʣʳ ʫʧʨʘʚʣʝʥʠʷ 

(control node). ɺ UML 2 ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝ ʞʝ ʫʟʣʳ ʫʧʨʘʚʣʝʥʠʷ, ʯʪʦ 

ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..13, ʩ ʪʨʝʤʷ ʜʦʧʦʣʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʊʘʙʣʠʮʘ 

ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..14. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..14. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʟʣʳ ʫʧʨʘʚʣʝʥʠʷ UML 2 

ʅʘʟʚʘʥʠʝ ʀʟʦʙʨʘʞʝʥʠʝ ʏʪʦ ʦʙʦʟʥʘʯʘʝʪ 
ɿʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦ̫ʥʠʝ ʧʦʪʦʢʘ 

(final flow node)  

ɿʘʚʝʨʰʝʥʠʝ ʦʜʥʦʛʦ 

ʧʦʪʦʢʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɽʩʣʠ ʚ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʝʩʪʴ 

ʜʨʫʛʠʝ ʧʘʨʘʣʣʝʣʴʥʳʝ 
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ʧʦʪʦʢʠ, ʦʥʠ 

ʧʨʦʜʦʣʞʘʶʪʩʷ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥ

ʦʝ 

ʩʦʝʜʠʥʝʥʠʝ/ʨʘʟʚʝ

ʪʚʣʝʥʠʝ 

ʫʧʨʘʚʣʝʥʠʷ  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 

ʫʟʣʘ ʩʦʝʜʠʥʝʥʠʷ ʠ ʫʟʣʘ 

ʨʘʟʚʝʪʚʣʝʥʠʷ.  

ʂʦʤʙʠʥʠʨʦʚʘʥʥ

ʦʝ 

ʩʣʠ̫ʥʠʝ/ʨʘʟʚʠʣʢʘ 

ʫʧʨʘʚʣʝʥʠʷ 
 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 

ʫʟʣʘ ʩʣʠʷʥʠʷ ʠ ʫʟʣʘ 

ʨʘʟʚʠʣʢʠ.  

ʇʨʠʝʤ ʩʠʛʥʘʣʘ 

ʦʪ ʪʘʡʤʝʨʘ 

 

ʋʟʝʣ, ʷʚʣʷʶʱʠʡʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʤʘʨʢʝʨʘ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʠʩʪʝʯʝʥʠʠ 

ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʚʨʝʤʝʥʠ 

ʊʝʧʝʨʴ ʚʩʝ ʛʦʪʦʚʦ, ʯʪʦʙʳ ʦʧʠʩʘʪʴ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʝʤʘʥʪʠʢʫ 

ʛʨʘʬʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ UML 2. ʉʝʤʘʥʪʠʢʘ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʪʝʨʤʠʥʘʭ 

ʧʨʘʚʠʣ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʢʘʢʠʝ ʜʫʛʠ ʛʦʪʦʚʳ 

ʧʝʨʝʜʘʚʘʪʴ ʢʘʢʠʝ ʤʘʨʢʝʨʳ. 

ʇʨʘʚʠʣʘ ʜʣʷ ʫʟʣʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

1. ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ (ˉ1 ʚ ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..13) ʩʦʟʜʘʝʪ ʦʜʠʥ ʤʘʨʢʝʨ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʩʝ ʠʩʭʦʜʷʱʠʝ ʜʫʛʠ ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʵʪʦʪ ʤʘʨʢʝʨ.  

2. ɽʩʣʠ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʭʦʜʷʱʘʷ ʜʫʛʘ ʨʘʟʚʠʣʢʠ (ˉ5 ʚ ʊʘʙʣʠʮʘ 

ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..13) ʛʦʪʦʚʘ 

ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ (ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʜʘʥʥʳʭ), ʪʦ ʚʩʝ ʠʩʭʦʜʷʱʠʝ ʜʫʛʠ 

ʛʦʪʦʚʳ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʧʘʨʘʣʣʝʣʴʥʦ) ʧʝʨʝʜʘʪʴ ʢʦʧʠʠ ʵʪʦʛʦ ʤʘʨʢʝʨʘ. 

ʈʘʟʚʠʣʢʘ ʩʦʟʜʘʝʪ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʦʪʦʢʠ. 

3. ɽʩʣʠ ʚʩʝ ʚʭʦʜʷʱʠʝ ʜʫʛʠ ʩʣʠʷʥʠʷ (ˉ6 ʚ ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! 

ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..13) ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ 

ʤʘʨʢʝʨʳ (ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʜʘʥʥʳʭ), ʪʦ ʠʩʭʦʜʷʱʘʷ ʜʫʛʘ ʛʦʪʦʚʘ 

ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ ʫʧʨʘʚʣʝʥʠʷ. ʉʣʠʷʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʥʭʨʦʥʠʟʘʮʠʶ 

ʧʦʪʦʢʦʚ. 
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4. ɽʩʣʠ ʝʜʠʥʩʪʚʝʥʥʘʷ ʚʭʦʜʷʱʘʷ ʜʫʛʘ ʨʘʟʚʝʪʚʣʝʥʠʷ (ˉ3 ʚ 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..13) ʛʦʪʦʚʘ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ (ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʜʘʥʥʳʭ), ʪʦ 

ʪʝ ʠʩʭʦʜʷʱʠʝ ʜʫʛʠ ʨʘʟʚʝʪʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʦʨʦʞʝʚʳʝ ʫʩʣʦʚʠʷ 

ʚʳʧʦʣʥʷʶʪʩʷ, ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʵʪʦʪ ʤʘʨʢʝʨ.
25

 

5. ɽʩʣʠ ʣʶʙʘʷ ʚʭʦʜʷʱʘʷ ʜʫʛʘ ʩʦʝʜʠʥʝʥʠʷ (ˉ4 ʚ ʊʘʙʣʠʮʘ 

ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..13) ʛʦʪʦʚʘ 

ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ (ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʜʘʥʥʳʭ), ʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ 

ʠʩʭʦʜʷʱʘʷ ʜʫʛʘ ʩʦʝʜʠʥʝʥʠʷ ʛʦʪʦʚʘ ʧʝʨʝʜʘʪʴ ʵʪʦʪ ʤʘʨʢʝʨ. 

6. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʘ ʚʭʦʜʷʱʘʷ ʜʫʛʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʪʦʢʘ (ˉ1 ʚ ʪʘʙʣʠʮʝ 4.8) ʛʦʪʦʚʘ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ, ʪʦ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʪʦʢʘ ʧʦʛʣʦʱʘʝʪ ʵʪʦʪ ʤʘʨʢʝʨ.  

7. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʘ ʚʭʦʜʷʱʘʷ ʜʫʛʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ˉ2 ʚ ʪʘʙʣʠʮʝ 4.7) ʛʦʪʦʚʘ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ, ʪʦ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʛʣʦʱʘʝʪ ʚʩʝ ʤʘʨʢʝʨʳ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʩʝ ʤʘʨʢʝʨʳ ʜʘʥʥʳʭ, ʟʘʚʝʨʰʘʷ, ʪʝʤ ʩʘʤʳʤ, ʚʳʧʦʣʥʝʥʠʝ 

ʜʝʷʪʝʣʥɹʦʩʪʠ. 

ʇʨʘʚʠʣʘ ʜʣʷ ʫʟʣʦʚ ʦʙʲʝʢʪʦʚ. 

1. ʇʘʨʘʤʝʪʨ ʜʝʷʪʝʣʴʥʦʩʪʠ (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʩʦʟʜʘʝʪ ʦʜʠʥ ʤʘʨʢʝʨ ʜʘʥʥʳʭ ʠ ʚʩʝ 

ʠʩʭʦʜʷʱʠʝ ʜʫʛʠ (2 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʵʪʦʪ ʤʘʨʢʝʨ. 

2. ʍʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ (3 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ 

ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʧʦʛʣʦʱʘʝʪ ʦʜʠʥ ʤʘʨʢʝʨ ʜʘʥʥʳʭ ʠ ʩʦʟʜʘʝʪ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʢʦʧʠʡ. ɺʩʝ ʚʳʭʦʜʥʳʝ ʜʫʛʠ ʭʨʘʥʠʣʠʱʘ 

(4 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..32) ʚʩʝʛʜʘ ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʢʦʧʠʶ ʭʨʘʥʠʤʦʛʦ ʤʘʨʢʝʨʘ 

ʜʘʥʥʳʭ. 

3. ʎʝʥʪʨʘʣʴʥʳʡ ʙʫʬʝʨ ʧʝʨʝʥʘʧʨʘʚʣʷʝʪ ʤʘʨʢʝʨʳ ʜʘʥʥʳʭ, ʥʝ 

ʩʦʟʜʘʚʘʷ ʠ ʥʝ ʧʦʛʣʦʱʘʷ ʠʭ. ʂʘʢ ʪʦʣʴʢʦ ʚʭʦʜʥʘʷ ʣʶʙʘʷ ʚʭʦʜʥʘʷ ʜʫʛʘ 

                                                           

25
 ʅʦ ʤʘʨʢʝʨ ʦʜʠʥ ð ʢʦʥʢʫʨʝʥʮʠʷ, ʢʪʦ ʧʝʨʚʳʡ ʛʦʪʦʚ, ʪʦʪ ʠ ʧʦʣʫʯʠʪ 

ʤʘʨʢʝʨ. 
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ʛʦʪʦʚʘ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ, ʚʩʝ ʚʳʭʦʜʥʳʝ ʜʫʛʠ ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʵʪʦʪ 

ʤʘʨʢʝʨ. 

4. ɺʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʜʝʡʩʪʚʠʷ (5 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʧʦʛʣʦʱʘʝʪ ʤʘʨʢʝʨ 

ʜʘʥʥʳʭ. 

5. ɺʳʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʜʝʡʩʪʚʠʷ (6 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʩʦʟʜʘʝʪ ʤʘʨʢʝʨ ʜʘʥʥʳʭ. 

ʇʨʘʚʠʣʘ ʜʣʷ ʢʦʥʪʘʢʪʦʚ ʠ ʜʝʡʩʪʚʠʡ. 

6. ɽʩʣʠ ʚʩʝ ʜʫʛʠ ʜʘʥʥʳʭ, ʚʭʦʜʷʱʠʝ ʚʦ ʚʩʝ ʚʭʦʜʥʳʝ ʢʦʥʪʘʢʪʳ 

ʜʝʡʩʪʚʠʷ, ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨʳ ʜʘʥʥʳʭ, ʠ ʝʩʣʠ ʝʩʪʴ ʚʭʦʜʷʱʠʝ 

ʜʫʛʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʭʦʪʷ ʙʳ ʦʜʥʘ ʛʦʪʦʚʘ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ ʫʧʨʘʚʣʝʥʠʷ, 

ʪʦ ʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ. 

7. ɽʩʣʠ ʜʝʡʩʪʚʠʝ ʚʳʧʦʣʥʝʥʦ, ʪʦ ʚʩʝ ʜʫʛʠ ʜʘʥʥʳʭ, ʚʳʭʦʜʷʱʠʝ ʠʟ 

ʚrʭʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ, ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨʳ ʜʘʥʥʳʭ, ʠ ʝʩʣʠ ʝʩʪʴ 

ʠʩʭʦʜʷɦ ʠʝ ʨʝʙʨʘ ʫʧʨʘʚʣʝʥʠʷ, ʪʦ ʪʝ ʠʩʭʦʜʷʱʠʝ ʜʫʛʠ ʫʧʨʘʚʣʝʥʠʷ, ʥʘ 

ʢʦʪʦʨʳʭ ʩʪʦʨʦʞʝʚʳʝ ʫʩʣʦʚʠʷ ʚʳʧʦʣʥʷʶʪʩʷ, ʛʦʪʦʚʳ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʇʨʦʜʦʣʞʠʤ ʧʨʠʤʝʨ ʦʙ ʫʚʦʣʴʥʝʥʠʠ ʩʦʪʨʫʜʥʠʢʘ. ʊʝʧʝʨʴ ʤʳ 

ʨʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʧʨʠʤʝʨ ʥʝ ʢʘʢ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʘ 

ʢʘʢ ʦʧʝʨʘʮʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ʈʘʩʩʤʦʪʨʠʤ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..32 ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʚʦʣʴʥʝʥʠʶ ʩʦʪʨʫʜʥʠʢʘ 

(AdmFire) 

ɺʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ ʛʨʘʬʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. 

ʅʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ (7 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ 

ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʛʦʪʦʚʦ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ ʫʧʨʘʚʣʝʥʠʷ, ʘ 

ʧʘʨʘʤʝʪʨ ʜʝʷʪʝʣʴʥʦʩʪʠ (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʛʦʪʦʚ ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨ ʜʘʥʥʳʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʩʝ ʚʭʦʜʷʱʠʝ ʜʫʛʠ ʜʝʷʪʝʣʴʥʦʩʪʠ Get  Person  Info  ʛʦʪʦʚʳ 

ʧʝʨʝʜʘʪʴ ʤʘʨʢʝʨʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʷʚʣʷʶʪʩʷ ʪʨʠ ʤʘʨʢʝʨʘ ʜʘʥʥʳʭ ʚ ʢʦʥʪʘʢʪʘʭ pos , fnd , 

dpt , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʄʘʨʢʝʨ ʜʘʥʥʳʭ fnd  ʠʤʝʝʪ ʙʫʣʝʚʩʢʠʡ ʪʠʧ ʠ ʝʛʦ 

ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ, ʧʨʠʩʫʪʩʪʚʫʝʪ ʣʠ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʦʙʲʝʢʪ p. ɽʩʣʠ 
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ʵʪʦ ʪʘʢ, ʪʦ pos  ʠ dpt  ʩʦʜʝʨʞʘʪ ʜʦʣʞʥʦʩʪʴ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʝ 

ʫʚʦʣʴʥʷʝʤʦʛʦ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʧʫʩʪʳ. 

ʄʘʨʢʝʨ ʜʘʥʥʳʭ pos  ʥʝʤʝʜʣʝʥʥʦ ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʭʨʘʥʠʣʠʱʝ 

ʜʘʥʥʳʭ (3 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..32), ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʚʭʦʜʷʱʫʶ ʜʫʛʫ, 

ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʪʘʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʄʘʨʢʝʨ ʜʘʥʥʳʭ fnd  ʦʪʧʨʘʚʣʷʝʪʩʷ ʚ ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ 

"ʨʘʟʚʝʪʚʣʝʥʠʝ" (8 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..32), ʛʜʝ ʧʨʦʚʝʨʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʜʘʥʥʳʭ. 

ɽʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ fnd  = true , ʪʦ ʤʘʨʢʝʨ ʜʘʥʥʳʭ 

ʦʪʧʨʘʚʣʝ̫ʪʩʷ ʚ ʫʟʝʣ ʫʧʨʘʚʣʝʥʠʷ "ʨʘʟʚʠʣʢʘ" (9 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32), ʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʡ ʰʘʛ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʝʥʠʝ ʛʨʘʬʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʟʘʢʘʥʯʠʚʘʝʪʩʷ. 

ʋʟʝʣ ʫʧʨʘʚʣʝʥʠʷ "ʨʘʟʚʠʣʢʘ" (9 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʨʘʟʤʥʦʞʘʝʪ ʧʦʣʫʯʝʥʥʳʡ ʤʘʨʢʝʨ ʥʘ 

ʜʚʘ ʠ ʦʪʧʨʘʚʣʷʝʪ ʠʭ ʜʘʣʴʰʝ, ʟʘʧʫʩʢʘʷ ʜʚʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʦʪʦʢʘ 

ʫʧʨʘʚʣʝʥʠʷ (10 ʠ 11 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32). ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʜʝʨʞʠʤʦʝ 

ʤʘʨʢʝʨʦʚ ʪʝʨʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʥʠʤʘʶʪʩʷ ʦʥʠ ʥʝ ʯʝʨʝʟ ʢʦʥʪʘʢʪʳ, ʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʢʘʢ ʤʘʨʢʝʨʳ ʫʧʨʘʚʣʝʥʠʷ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ Notify  Boss  ʛʦʪʦʚʘ ʧʨʠʥʷʪʴ ʤʘʨʢʝʨ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦ ʧʝʨʝʭʦʜʫ (11 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..32) ʠ ʤʘʨʢʝʨ ʜʘʥʥʳʭ dpt  (5 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ 

Get  Person  Info . ʕʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʧʫʩʢʘʝʪʩʷ, ʘ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʦʪʧʨʘʚʣʷʝʪ ʤʘʨʢʝʨ ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʪʦʢʘ (12 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32), ʛʜʝ ʦʥ ʧʦʛʣʦʱʘʝʪʩʷ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ 

ʧʦʪʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 

ɼʝʷʪʝʣʴʥʦʩʪʴ Calc  Payment  ʛʦʪʦʚʘ ʧʨʠʥʷʪʴ ʤʘʨʢʝʨ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʧʝʨʝʭʦʜʫ (10 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 
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ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32) ʠ ʤʘʨʢʝʨ ʜʘʥʥʳʭ pos  ʠʟ ʭʨʘʥʠʣʠʱʘ. ʕʪʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʧʫʩʢʘʝʪʩʷ, ʘ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʪʧʨʘʚʣʷʝʪ ʤʘʨʢʝʨ 

ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ Delete  Account . 

ɼʝʷʪʝʣʴʥʦʩʪʴ Delete  Account  ʛʦʪʦʚʘ ʧʨʠʥʷʪʴ ʤʘʨʢʝʨ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪ ʧʨʝʜʳʜʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʤʘʨʢʝʨ ʜʘʥʥʳʭ pos  ʠʟ 

ʭʨʘʥʠʣʠʱʘ ʧʦ ʧʝʨʝʭʦʜʫ (13 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32). ʕʪʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʧʫʩʢʘʝʪʩʷ, ʘ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʦʪʧʨʘʚʣʷʝʪ ʤʘʨʢʝʨ ʫʧʨʘʚʣʝʥʠʷ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʧʦʪʦʢʘ (12 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..32), ʛʜʝ ʦʥ ʧʦʛʣʦʱʘʝʪʩʷ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʵʪʦʛʦ 

ʧʦʪʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʟʘʚʝʨʰʘʝʪʩʷ. 

4.3.3. ɼʦʨʦʞʢʠ ʠ ʨʘʟʙʠʝʥʠʷ 

ɺ UML 1 ʠʤʝʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʝ ʛʨʘʬʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʦʝ 

ʥʘʟʳʚʘʝʪʩʷ ʜʦʨʦʞʢʦʡ.  

ɼʦʨʦʞʢʘ (swim lane) ð ʵʪʦ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʫʱʥʦʩʪʠ ʧʦ ʥʝʢʦʪʦʨʦʤʫ ʧʨʠʟʥʘʢʫ. 

ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʠʣʠ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ. 

ɼʦʨʦʞʢʘ ð ʵʪʦ ʠʤʝʥʥʦ ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʧʦʜʦʙʥʳʡ 

ʛʨʘʥʠʮʘʤ ʩʠʩʪʝʤʳ (ʩʫʙʲʝʢʪʘ) ʥʘ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʥʠʢʘʢʠʭ ʬʦʨʤʘʣʴʥʳʭ ʧʨʘʚʠʣ ʧʨʠʤʝʥʝʥʠʷ ʜʦʨʦʞʝʢ ʚ UML 1 ʥʝʪ. 

ɺ UML 2 ʩʠʪʫʘʮʠʷ ʥʝʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʘʩʴ: ʜʦʨʦʞʢʠ, 

ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʝ ʚ UML 2 ʚ ʨʘʟʙʠʝʥʠʷ, ʧʝʨʝʚʝʜʝʥʳ ʠʟ ʨʘʟʨʷʜʘ 

ʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʤʝʥʪʘʨʠʝʚ ʚ ʨʘʟʨʷʜ ʩʫʱʥʦʩʪʝʡ ʤʝʪʘʤʦʜʝʣʠ ʷʟʳʢʘ, ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʛʫʪ (ʥʦ ʥʝ ʦʙʷʟʘʥʳ!) ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ.  

ʈʘʟʙʠʝʥʠʝ (partition) ð ʵʪʦ ʨʘʟʙʠʝʥʠʝ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʩʤʳʩʣʝ (ʪʦ ʝʩʪʴ ʜʠʟʲʶʥʢʪʥʦʝ ʧʦʢʨʳʪʠʝ) ʤʥʦʞʝʩʪʚʘ ʩʫʱʥʦʩʪʝʡ ʥʘ 

ʜʠʘʛʨʘʤʤʝ. 

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..33 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʨʘʞʘʶʱʘʷ 
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ʧʨʦʩʪʝʡʰʠʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʥʘʡʤʘ ʥʘ ʨʘʙʦʪʫ. ʄʳ ʩʯʠʪʘʝʤ, ʯʪʦ ʥʘʰ 

ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʜʝʪ̫ʝʣʴʥʦʩʪʠ: 

- Interview  ð ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ; 

- Analysis  ð ʘʥʘʣʠʟ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʝ 

ʨʝʝhʥʠʷ; 

- Fill  Forms  ð ʟʘʧʦʣʥʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ; 

- Refus e ð ʦʪʢʘʟ ʚ ʥʘʡʤʝ. 

I n t er v i ew

[ r e j ec t ]

Anal y s i s

Ref us e
Fi l l  ou t

For ms

[ appr ov e ]

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..33. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʥʘʡʤʘ ʥʘ ʨʘʙʦʪʫ 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..33 ʥʝʪ ʥʠʢʘʢʠʭ ʜʦʨʦʞʝʢ ð ʚʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʘʚʥʦʧʨʘʚʥʳ ʠ ʦʜʥʦʨʦʜʥʳ. ɼʦʧʫʩʪʠʤ ʪʝʧʝʨʴ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 

ʢʦʪʦʨʳʝ ʥʘʥʠʤʘʝʤʳʡ ʚʦʚʣʝʯʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ (Interview , Fill  

out  Forms , Refuse ) ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʠ, ʪʘʢ ʩʢʘʟʘʪʴ, ʫ 

ʥʝʛʦ ʥʘ ʛʣʘʟʘʭ, ʘ ʚʘʞʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʦ ʢʦʪʦʨʦʡ ʥʘʥʠʤʘʝʤʳʡ ʤʦʞʝʪ 

ʥʝ ʜʦʛʘʜʳʚʘʪʴʩʷ) ʧʦ ʘʥʘʣʠʟʫ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ 

(Analysis ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ ʠ, ʤʦʞʝʪ ʙʳʪʴ, ʜʨʫʛʠʤʠ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʣʠʮʘʤʠ (ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʪ. ʜ.). ʕʪʘ ʚʘʞʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ 

ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʤʦʜʝʣʠ, ʪ. ʢ. ʥʝ ʠʤʝʝʪ ʦʪʥʦ ʝhʥʠʷ ʢ ʧʦʚʝʜʝʥʠʶ 

ʩʠʩʪʝʤʳ, ʥʦ ʤʳ ʤʦʞʝʤ ʦʪʨʘʟʠʪʴ ʝʝ ʥʘ ʜʠʘʛʨʘʤʤʝ ʩ ʧʦʤʦʱʴʶ ʜʦʨʦʞʝʢ 
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(ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..34). ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ, ʯʪʦ ʜʦʨʦʞʢʘ ʩ ʥʘʟʚʘʥʠʝʤ HR 

Department  ʩʦʜʝʨʞʠʪ ʜʝʪ̫ʝʣʴʥʦʩʪʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʧʨʠʝʤʥʦʡ 

ʦʪʜʝʣʘ ʢʘʜʨʦʚ, ʘ ʜʦʨʦʞʢʘ ʩ ʥʘʟʚʘʥʠʝʤ Target  Department  

ʩʦʜʝʨʞʠʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʪʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ, ʢʫʜʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠʥʷʪʴ ʢʘʥʜʠʜʘʪʘ. 

I n t er v i ew

[ r e j ec t ]

Anal y s i s

Ref us e

Fi l l  ou t

For ms

[ appr ov e ]
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..34. ɼʦʨʦʞʢʠ 

ɻʨʘʬʠʯʝʩʢʠ ʜʦʨʦʞʢʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʩ 

ʥʘʟʚʘʥʠʷʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʭ ʠʟʦʙʨʘʞʘʶʪ ʩʦ ʩʤʳʢʘʶʱʠʤʠʩʷ 

ʙʦʢʦʚʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʭʦʪʷ ʵʪʦ ʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ. ɸʚʪʦʨʳ UML 

ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʟʦʙʨʘʞʝʥʠʝ, ʧʦʜʦʙʥʦʝ ʧʨʠʚʝʜʝʥʥʦʤʫ ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..34, 

ʥʘʧʦʤʠʥʘʝʪ ʧʣʘʚʘʪʝʣʥɹʳʝ ʜʦʨʦʞʢʠ ʚ ʙʘʩʩʝʡʥʝ, ʦʪʢʫʜʘ ʠ ʧʨʦʠʟʦʰʣʦ 

ʥʘʟʚʘʥʠʝ ʜʘʥʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺʦʟʣʦʞʠʤ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʪʘʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʥʘ ʘʚʪʦʨʦʚ UML 
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ʠ ʟʘʚʝʨʰʠʤ ʵʪʦʪ ʥʝʩʣʦʞʥʳʡ ʨʘʟʜʝʣ ʝʱʝ ʦʜʥʠʤ ʧʨʠʤʝʨʦʤ ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʩʣʝʜʥʠʢʦʚ ʜʦʨʦʞʝʢ ð ʨʘʟʙʠʝʥʠʡ ʚ UML 2.  

ɺ ʵʪʦʤ ʧʨʠʤʝʨʝ ʤʳ ʥʘʣʦʞʠʤ ʥʘ ʜʝʡʩʪʚʠʷ ʧʦ ʧʨʠʝʤʫ ʩʦʪʨʫʜʥʠʢʘ 

ʜʚʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʇʝʨʚʘʷ ʩʦʚʧʘʜʘʝʪ ʩ ʫʞʝ 

ʨʘʟʦʙʨʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦ ʤʝʩʪʫ ʜʝʡʩʪʚʠʷ, ʘ ʚʪʦʨʘʷ ʫʢʘʟʳʚʘʝʪ, 

ʢʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ð ʫʩʪʥʦ (ʜʝʷʪʝʣʴʥʦʩʪʠ Interview  ʠʣʠ 

Analysis ) ʠʣʠ ʠʥʘʯʝ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..35). 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..35. ʆʨʪʦʛʦʥʘʣʴʥʳʝ ʜʦʨʦʞʢʠ 

4.3.4. ʊʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ ʠ ʧʦʪʦʢ ʜʘʥʥʳʭ 

ɼʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ UML ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ 

ʧʦʚʝʜʝʥʠʝ, ʦʧʨʝʜʝʣʷʷ ʥʝ ʪʦʣʴʢʦ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ ʚ ʧʨʠʚʝʜʝʥʥʳʭ 

ʚʳʰʝ ʧʨʠʤʝʨʘʭ, ʥʦ ʠ ʧʦʪʦʢ ʜʘʥʥʳʭ. ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚʧʦʣʥʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ UML 2 ʠ ʩʧʨʘʚʝʜʣʠʚʦ ʩ ʥʝʢʦʪʦʨʳʤʠ ʦʛʦʚʦʨʢʘʤʠ ʜʣʷ 

UML 1. 
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ʇʨʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʧʦʪʦʢ ʜʘʥʥʳʭ ð ʵʪʦ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʡ ʦʙʲʝʢʪʦʚ ʚʦ ʚʨʝʤʝʥʠ, ʠ 

ʦʧʠʩʘʥʠʝ ʪʘʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʧʦʚʝʜʝʥʠʝ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʜʝʥʠʷ ʚ UML 1 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʥʷʪʠʷ "ʪʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ" ʠ "ʦʙʲʝʢʪ ʚ ʩʦʩʪʦʷʥʠʠ". 

ʆʙʲʝʢʪ ʚ ʩʦʩʪʦʷʥʠʠ (object in state)ð ʵʪʦ ʵʢʟʝʤʧʣʷʨ 

ʥʝʢʦʪʦʨʦʛʦ ʢʣʘʩʩʘ, ʧʨʦ ʢʦʪʦʨʳʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʦʙʲʝʢʪ ʚ ʩʦʩʪʦʷʥʠʠ ʠʟʦʙʨʘʞʘʝʪʩʷ, ʢʘʢ ʦʙʳʯʥʦ, ʚ 

ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʠ ʝʛʦ ʠʤʷ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʩʣʝ ʠʤʝʥʠ ʦʙʲʝʢʪʘ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʧʠʰʝʪʩʷ ʠʤʷ ʩʦʩʪʦʷʥʠʷ, ʚ 

ʢʦʪʦʨʦʤ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘʭʦʜʠʪʩʷ ʦʙʲʝʢʪ. 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʦʩʪʦʷʥʠʝ ʦʙʲʝʢʪʘ ʥʝ ʚʘʞʥʦ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʜʦʩʪʘʪʦʯʥʦ ʫʢʘʟʘʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʦʙʲʝʢʪ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʙʳʯʥʘʷ ʥʦʪʘʮʠʷ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ 

ʦʙʲʝʢʪ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ "ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ" 

ʩʯʠʪʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ, ʪ. ʝ. ʚʝʨʰʠʥʦʡ ʛʨʘʬʘ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʠʥʮʠʜʝʥʪʥʘ ʪʨʘʝʢʪʦʨʠʠ ʦʙʲʝʢʪʘ.  

ʊʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ
26

 ð ʵʪʦ ʧʝʨʝʭʦʜ ʦʩʦʙʦʛʦ ʨʦʜʘ, ʠʩʭʦʜʥʳʤ 

ʠʣʠ ʮʝʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʝ̡ʢʪ ʚ ʩʦʩʪʦʷʥʠʠ. 

ʊʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʫʥʢʪʠʨʥʦʡ ʩʪʨʝʣʢʠ (ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʧʣʦʰʥʦʡ ʩʪʨʝʣʢʠ ʦʙʳʯʥʦʛʦ ʧʝʨʝʭʦʜʘ). ʉʝʤʘʥʪʠʯʝʩʢʠ 

ʪʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʦʪ ʩʦʩʪʦʷʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢ 

ʦʙʲʝʢʪʫ ʚ ʩʦʩʪʦʷʥʠʠ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʫʢʘʟʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ (ʠʣʠ, ʤʦʞʝʪ 

ʙʳʪʴ, ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʚ ʫʢʘʟʘʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ 
                                                           

26
 ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʚʦ "ʧʦʪʦʢ", 

ʧʦʩʢʦʣʴʢʫ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ "ʧʦʪʦʢ ʜʘʥʥʳʭ" ʠ "ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ" ʷʚʣʷʶʪʩʷ 

ʜʘʚʥʦ ʠ ʭʦʨʦʰʦ ʫʩʪʦʷʚʰʠʤʠʩʷ ʪʝʨʤʠʥʘʤʠ. ʄʳ ʚʩʝ-ʪʘʢʠ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ 

ʪʝʨʤʠʥʝ "ʪʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ", ʧʦʩʢʦʣʴʢʫ "ʧʦʪʦʢ ʦʙʲʝʢʪʘ" ʧʦ-ʨʫʩʩʢʠ 

ʟʚʫʯʠʪ ʫʞ ʦʯʝʥʴ ʥʝʩʢʣʘʜʥʦ, ʭʦʪʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʦʷʚʰʝʡʩʷ ʪʨʘʜʠʮʠʠ.  
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ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ). ʊʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ, 

ʧʨʦʚʝʜʝʥʥʘʷ ʦʪ ʦʙʲʝʢʪʘ ʚ ʩʦʩʪʦʥ̫ʠʠ ʢ ʩʦʩʪʦʷʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʙʲʝʢʪ ʚ ʜʘʥʥʦʤ ʩʦʩʪʦʥ̫ʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʚʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʫʢʘʟʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʜʠʘʛʨʘʤʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʦʮʝʩʩ ʥʘʡʤʘ ʩʦʪʨʫʜʥʠʢʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʪʜʝʣʘ ʢʘʜʨʦʚ. ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..36 ʚ ʦʩʥʦʚʥʦʤ ʧʦʚʪʦʨʷʝʪ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..34, ʥʦ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʘʝʢʪʦʨʠʷ 

ʦʙʲʝʢʪʘ ʢʣʘʩʩʘ Person , ʭʨʘʥʷʱʝʛʦ ʜʘʥʥʳʝ ʦ ʧʨʠʥʠʤʘʝʤʦʤ 

ʩʦʪʨʫʜʥʠʢʝ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʭʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʷʚʣʷʝʪʩʷ 

ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʢʘʞʜʦʛʦ ʠʟ ʩʦʩʪʦʷʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ Interview  ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ 

ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʜʘʣʝʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ, ʤʝʥʷʷ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..36. ʊʨʘʝʢʪʦʨʠʷ ʦʙʲʝʢʪʘ 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʧʦʚʝʜʝʥʠʷ ʤʳ ʬʘʢʪʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʤʩʷ, ʦʧʠʩʳʚʘʷ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ. 

ʀʟ ʜʠʘʛʨʘʤʤʳ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..36 ʩʣʝʜʫʝʪ, ʯʪʦ ʜʝʷʪʝʣʴʥʦʩʪʴ Analysis  ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʦʩʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ Interview , ʧʨʠʯʝʤ ʵʪʦ ʫʢʘʟʘʥʦ ʜʚʘʞʜʳ: ʦʜʠʥ ʨʘʟ 

ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʭʦʜʘ ʧʦ ʟʘʚʝʨʰʝʥʠʠ (1 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..36) ʠʟ Interview  ʚ 

Analysis  ʠ ʚʪʦʨʦʡ ʨʘʟ ʩ ʧʦʤʦʱʴʶ ʪʨʘʝʢʪʦʨʠʠ ʦʙʲʝʢʪʘ (2 ʥʘ ʨʠʩ. 
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ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..36), 

ʧʦʢʘʟʳʚʘʶʱʝʡ, ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ Analysis  

ʥʝʦʙʭʦʜʠʤ ʦʙʲʝʢʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ Interview . 

ʈʘʟʫʤʝʝʪʩʷ, ʜʘʞʝ UML 1 ʧʦʟʚʦʣʷʝʪ ʥʝ ʛʦʚʦʨʠʪʴ ʣʠʰʥʝʛʦ: ʜʠʘʛʨʘʤʤʘ 

ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..37 

ʦʧʠʩʳʚʘʝʪ ʪʦ ʞʝ ʩʘʤʦʝ ʧʦʚʝʜʝʥʠʝ, ʯʪʦ ʠ ʜʠʘʛʨʘʤʤʘ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! 

ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..36. 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..37. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʦʙʲʝʢʪʦʚ ʚʤʝʩʪʦ ʧʝʨʝʭʦʜʦʚ ʧʦ 

ʟʘʚʝʨʰʝʥʠʠ 

ʅʦʪʘʮʠʷ UML 2 ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʧʦʪʦʢ ʜʘʥʥʳʭ (ʪʨʘʝʢʪʦʨʠʶ ʦʙʲʝʢʪʘ) ʝʱʝ ʰʠʨʝ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʝʤʘʥʪʠʢʠ ʛʨʘʬʘ ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʤʘʨʢʝʨʳ ʜʘʥʥʳʭ ʠ 

ʤʘʨʢʝʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦʧʨʘʚʥʳ. ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! 
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ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..38 ʧʨʠʚʝʜʝʥʘ ʝʱʝ 

ʦʜʥʘ ʜʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʘʷ ʧʨʦʮʝʩʩ ʧʨʠʝʤʘ ʥʘ 

ʨʘʙʦʪʫ, ʥʦ ʚ ʥʦʪʘʮʠʠ UML 2 ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʪʘʢʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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Ref us e

Fi l l  ou t
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p

p

p
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..38. ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʪʘʢʪʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

4.3.5. ʆʪʧʨʘʚʢʘ ʠ ʧʨʠʝʤ ʩʠʛʥʘʣʦʚ  

ɺʝʨʥʝʤʩʷ ʝʱʝ ʨʘʟ ʢ ʧʨʠʤʝʨʫ ʩ ʥʘʡʤʦʤ ʥʘ ʨʘʙʦʪʫ ʠ ʜʦʧʫʩʪʠʤ, 

ʯʪʦ ʤʳ ʭʦʪʠʤ ʦʪʨʘʟʠʪʴ ʚ ʤʦʜʝʣʠ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʚʘʨʠʘʥʪ ʧʦʚʝʜʝʥʠʷ. 

ɺ ʜʠʘʛʨʘʤʤʘʭ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..33 ï ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..37 ʧʨʦʮʝʩʩ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʧʨʠʝʤʥʦʡ ʦʪʜʝʣʘ ʢʘʜʨʦʚ, 

ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʪʦ ʚʨʝʤʷ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʟʘʚʝʨʰʝʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʮʝʥʢʝ ʢʘʥʜʠʜʘʪʘ ʠ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ. ʊʘʢʦʝ ʚʳʥʫʞʜʝʥʥʦʝ 

ʦʞʠʜʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʥʝʧʨʠʷʪʥʦ ʢʘʥʜʠʜʘʪʫ (ʨʘʚʥʦ 

ʢʘʢ ʠ ʤʝʥʝʜʞʝʨʫ ʧʦ ʧʝʨʩʦʥʘʣʫ). ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ 

ʘʩʠʥʭʨʦʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʠʝʤʘ: ʧʦʩʣʝ ʩʙʦʨʘ ʩʚʝʜʝʥʠʡ ʦ 

ʢʘʥʜʠʜʘʪʝ ʤʝʥʝʜʞʝʨ ʧʦ ʧʝʨʩʦʥʘʣʫ ʦʪʧʨʘʚʣʷʝʪ ʩʠʛʥʘʣ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʩʪʘʥʮʠʠ ʠ ʚ ʦʞʠʜʘʥʠʠ ʦʪʚʝʪʥʦʛʦ ʩʠʛʥʘʣʘ ʩ 

ʨʝʰʝʥʠʝʤ ʧʝʨʝʚʦʜʠʪ ʩʝʙʷ ʠ ʢʘʥʜʠʜʘʪʘ ʚ ʩʦʩʪʦʷʥʠʝ ʦʞʠʜʘʥʠʷ ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ð ʫʛʦʱʘʝʪ ʯʘʝʤ, ʨʘʩʩʢʘʟʳʚʘʝʪ ʦ ʟʘʜʘʯʘʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʪ. ʧ. ɺ ʨʘʤʢʘʭ ʫʞʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʪʘʢʘʷ 

ʩʠʪʫʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʜʠʘʛʨʘʤʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..39. 

ɿʜʝʩʴ ʤʳ ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʥʝ ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʜʠʘʛʨʘʤʤʝ 

"ʠʥʩʪʘʥʮʠʷʭ" ʧʨʠʥʠʤʘʝʪʩʷ ʩʠʛʥʘʣ Request  ʩ ʘʨʛʫʤʝʥʪʦʤ 

perso n (1), ʧʨʦʚʦʜʠʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʘʥʘʣʠʟʫ ʢʘʥʜʠʜʘʪʘ ʠ ʚ ʦʪʚʝʪ 

ʦʪʧʨʘʚʣʷʝʪʩʷ ʩʠʛʥʘʣ Response  ʩ ʘʨʛʫʤʝʥʪʦʤ decision  (2).  
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..39 ɸʩʠʥʭʨʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʧʨʠ ʥʘʡʤʝ 
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ʇʨʠʚʝʜʝʥʥʘʷ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..39 ʜʠʘʛʨʘʤʤʘ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʞʝʣʘʝʤʦʝ 

ʧʦʚʝʜʝʥʠʝ, ʥʦ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝ ʩʣʠʰʢʦʤ ʥʘʛʣʷʜʥʦʡ: ʯʠʪʘʪʝʣʴ 

ʜʦʣʞʝʥ ʟʥʘʪʴ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʜʝʪʘʣʠ ʦʙʦʟʥʘʯʝʥʠʡ UML, ʯʪʦʙʳ ʧʦʥʷʪʴ 

ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩ ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ. ʄʝʞʜʫ ʪʝʤ ʠʤʝʝʪʩʷ ʭʦʨʦʰʦ 

ʟʥʘʢʦʤʘʷ ʦʯʝʥʴ ʤʥʦʛʠʤ ʥʘʛʣʷʜʥʘʷ ʩʠʩʪʝʤʘ ʦʙʦʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ (ʩʤ. ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..40). ʕʪʘ ʩʠʩʪʝʤʘ ʦʙʦʟʥʘʯʝʥʠʡ ʪʘʢʞʝ ʚʢʣʶʯʝʥʘ 

ʚ UML. ʉʫʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʧʦ ʦʪʧʨʘʚʢʝ (1) ʠ ʧʨʠʝʤʫ (2) 

ʩʠʛʥʘʣʘ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʬʠʛʫʨ, ʩʝʛʤʝʥʪʠʨʫʶʱʠʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʝ ʧʝʨʝʭʦʜʳ. ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ 

ʧʨʠʚʦʜʠʪ ʥʘʩ ʢ ʜʠʘʛʨʘʤʤʝ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..40.  
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..40 ʉʧʝʮʠʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʦʪʧʨʘʚʢʠ ʠ ʧʨʠʝʤʘ 

ʩʠʛʥʘʣʦʚ 

4.3.6. ʇʨʝʨʳʚʘʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ 

ʇʨʝʨʳʚʘʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ð ʵʪʦ ʧʨʠʤʝʨʳ ʜʘʚʥʦ ʠ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʳʭ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʙʘʟʦʚʳʭ, ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. 

ʅʘʯʥʝʤ ʩ ʧʨʝʨʳʚʘʥʠʡ. ɺ UML 2 ʚʚʝʜʝʥʘ ʷʚʥʳʤ ʦʙʨʘʟʦʤ 

ʢʦʥʩʪʨʫʢʮʠʷ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʦʙʣʘʩʪʴ ʧʨʝʨʳʚʘʥʠʷ. 

ʆʙʣʘʩʪʴ ʧʨʝʨʳʚʘʥʠʷ (interruptible activity region) ð ʵʪʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʫʟʝʣ (ʨʘʤʢʘ) ʥʘ ʜʠʘʛʨʘʤʤʝ ʜʝʷʪʝʣʥɹʦʩʪʠ, 

ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʧʨʝʨʳʚʘʥʠʝ ʦʙʳʯʥʦʛʦ ʧʦʨʷʜʢʘ 

ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʦʙʳʪʠʷ.  
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ʉʠʥʪʘʢʩʠʯʝʩʢʠ ʦʙʣʘʩʪʴ ʧʨʝʨʳʚʘʥʠʷ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

ʧʫʥʢʪʠʨʥʦʡ ʨʘʤʢʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʥʝʢʦʪʦʨʳʡ ʬʨʘʛʤʝʥʪ ʛʨʘʬʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʝʨʳʚʘʶʱʠʝ ʩʦʙʳʪʠʷ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ "ʬʣʘʞʢʘ" 

ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʩʪʨʝʣʢʘ-"ʤʦʣʥʠʷ" 

(interruptible activity edge) ʢ ʥʝʢʦʪʦʨʦʡ ʚʥʝʰʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ð 

ʦʙʨʘʙʦʪʯʠʢʫ ʧʨʝʨʳʚʘʥʠʷ (interrupt handler). ʌʣʘʞʦʢ ʜʦʣʞʝʥ 

ʥʘʭʦʜʠʪʴʩʷ ʦʙʷʟʘʪʝʣʴʥʦ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ ʧʨʝʨʳʚʘʥʠʷ, ʯʪʦʙʳ 

ʧʨʝʨʳʚʘʥʠʝ ʥʝ ʩʧʫʪʘʪʴ ʩ ʠʩʢʣʶʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʧʦʭʦʞʫʶ 

ʥʦʪʘʮʠʶ.
27

 

ʉʝʤʘʥʪʠʯʝʩʢʠ ʦʙʣʘʩʪʴ ʧʨʝʨʳʚʘʥʠʷ ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ. ɽʩʣʠ 

ʧʨʠ ʚʧrʦʣʥʝʥʠʠ ʬʨʘʛʤʝʥʪʘ ʛʨʘʬʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʧʨʝʨʳʚʘʥʠʷ 

ʧʨʦʠʟʦʡʜʝʪ ʫʢʘʟʘʥʥʦʝ ʧʨʝʨʳʚʘʶʱʝʝ ʩʦʙʳʪʠʝ, ʪʦ ʫʧʨʘʚʣʝʥʠʝ 

ʧʝʨʝʜʘʝʪʩʷ ʦʙʨʘʙʦʪʯʠʢʫ ʧʨʝʨʳʚʘʥʠʷ. ɺʦʟʦʙʥʦʚʠʪʴ ʧʨʝʨʚʘʥʥʳʡ 

ʬʨʘʛʤʝʥʪ ʥʝʚʦʟʤʦʞʥʦ.
28

  

ʅʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..41 ʤʳ ʧʨʠʚʝʣʠ ʬʘʢʪʠʯʝʩʢʠ ʪʦʪ ʞʝ ʧʨʠʤʝʨ, ʯʪʦ ʠ ʥʘ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..10 ʠ ʨʠʩ. 

ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..11. 

ʇʨʝʨʳʚʘʶʱʠʤ ʩʦʙʳʪʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʙʳʪʠʝ Cancel  (1), ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ, ʘ ʦʙʨʘʙʦʪʯʠʢʦʤ ʧʨʝʨʳʚʘʥʠʡ ð 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʜʝʡʩʪʚʠʝ Cancel  hi r ing  (2). 

                                                           

27
 ʌʣʘʞʦʢ ʠʩʢʣʶʯʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʘ ʛʨʘʥʠʮʝʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ 

ʛʝʥʝʨʠʨʫʝʪ ʠʩʢʣʶʯʝʥʠʝ 
28

 ʉʪʘʥʜʘʨʪ ʭʨʘʥʠʪ ʤʦʣʯʘʥʠʝ ʧʦ ʧʦʚʦʜʫ ʪʦʛʦ, ʧʦʟʚʦʣʷʝʪ ʣʠ 

ʦʙʨʘʙʦʪʯʠʢ ʧʨʝʨʳʚʘʥʠʷ ʩʦʭʨʘʥʠʪʴ ʢʦʥʪʝʢʩʪ ʠ ʦʩʚʦʙʦʜʠʪʴ ʨʝʩʫʨʩʳ 

ʧʨʝʨʳʚʘʝʤʦʤʫ ʧʨʦʮʝʩʩʫ. ʈʝʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʡ ʚ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʜʝʣʘʶʪ. 
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Sel ec t  v ac ant  pos i t i on

[ no  v ac anc y ]

[ e l s e ]

[ o f f e r  i s  r e j ec t ed ]

[ e l s e ]

Oc c upy  pos i t i on

ac t i v i t y  ʇʨʠʝʤ ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʨʘʙʦʪʫ ( Hi r e  Per s on)

Cancel

Canc el  h i r i ng

2

1

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..41. ʆʙʣʘʩʪʴ ʧʨʝʨʳʚʘʥʠʷ 

ʆʙʨʘʪʠʤʩʷ ʪʝʧʝʨʴ ʢ ʠʩʢʣʶʯʝʥʠʷʤ. ɺ UML 1 ʠʩʢʣʶʯʝʥʠʷ 

ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʩʠʛʥʘʣʦʚ, ʯʪʦ ʭʦʪʷ ʠ ʜʦʧʫʩʪʠʤʦ, ʥʦ ʥʝ 

ʦʯʝʥʴ ʫʜʦʙʥʦ. ɺ UML 2 ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʢʣʶʯʝʥʠʡ ʚʚʝʜʝʥʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʩʢʣʶʯʝʥʠʷ. ɼʣʷ ʜʝʡʩʪʚʠʷ ʠʣʠ ʠʥʦʛʦ ʫʟʣʘ 

ʛʨʘʬʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʦ, ʢʘʢʠʝ ʠʩʢʣʶʯʝʥʠʷ ʵʪʦʪ ʫʟʝʣ 

ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʫʟʣʘ ʫʢʘʟʳʚʘʶʪʩʷ ʦʙʨʘʙʦʪʯʠʢʠ 

ʠʩʢʣʶʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʩ ʥʠʤ ʩʚʷʟʘʥʳ. ʈʘʙʦʪʘʝʪ ʵʪʦ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɼʦʧʫʩʪʠʤ, ʧʨʦʠʟʦʰʣʦ ʠʩʢʣʶʯʝʥʠʝ. ɽʩʣʠ ʩ ʫʟʣʦʤ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʟʦʰʣʦ ʠʩʢʣʶʯʝʥʠʝ, ʘʩʩʦʮʠʠʨʦʚʘʥ ʦʙʨʘʙʦʪʯʠʢ ʵʪʦʛʦ ʠʩʢʣʶʯʝʥʠʷ, 

ʪʦ ʦʙʨʘʙʦʪʯʠʢ ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʥʘ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ɽʩʣʠ 

ʞʝ ʥʝʪ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʙʦʪʯʠʢʘ, ʪʦ ʠʩʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʠʡ ʦʙʝ̡ʤʣʶʱʠʡ ʧʦ ʠʝʨʘʨʭʠʠ ʚʣʦʞʝʥʥʦʩʪʠ ʫʟʝʣ ʠ 

ʦʙʨʘʙʦʪʯʠʢ ʠʱʝʪʩʷ ʪʘʤ, ʠ ʪʘʢ ʜʘʣʝʝ. ʊʦʣʴʢʦ ʝʩʣʠ ʠʩʢʣʶʯʝʥʠʝ 

ʧʝʨʝʜʘʥʦ ʥʘ ʩʘʤʳʡ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʥʝ ʙʫʜʫʯʠ 

ʦʙʨʘʙʦʪʘʥʥʳʤ, ʪʦ ʚʳʧʦʣʥʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʢʨʘʱʘʝʪʩʷ. 
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ʀʝʨʘʨʭʠʷ ʠʩʢʣʶʯʝʥʠʡ. ʀʩʢʣʶʯʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ ʠ ʥʝ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠʝʨʘʨʭʠʠ ʦʙʦʙʱʝʥʠʷ. 

ʆʜʥʘʢʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʩʢʣʶʯʝʥʠʷ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʠ ʠʤʝʥʥʦ ʵʪʠ ʪʠʧʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠʝʨʘʨʭʠʠ. 

ʆʙʨʘʙʦʪʯʠʢ ʠʩʢʣʶʯʝʥʠʷ ʩʚʟ̫ʘʥ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʦʤ ʠʩʢʣʶʯʝʥʠʷ ʠ 

ʤʦʞʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʘʢʞʝ ʚʩʝ ʝʛʦ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʪʠʧʳ ʠʩʢʣʶʯʝʥʠʡ ʤʦʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʦʯʝʥʴ ʜʝʪʘʣʴʥʦ, ʠ ʵʪʦ ʥʝ 

ʧʦʪʨʝʙʫʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʙʨʘʙʦʪʯʠʢʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʠʩʢʣʶʯʝʥʠʷ. ɺ ʦʧʠʩʘʥʠʝ ʪʠʧʦʚ ʠʩʢʣʶʯʝʥʠʡ ʤʦʛʫʪ 

ʙʳʪʴ ʚʚʝʜʝʥʳ ʘʪʨʠʙʫʪʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʛʝʥʝʨʠʨʦʚʘʥʠʠ ʠʩʢʣʶʯʝʥʠʷ 

ʟʘʧʦʣʥʷʶʪʩʷ ʪʨʝʙʫʝʤʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʧʦʟʚʦʣʷʁ ʪ ʧʝʨʝʜʘʚʘʪʴ ʚ 

ʦʙʨʘʙʦʪʯʠʢ ʩʪʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʠ, ʩʢʦʣʴʢʦ ʥʫʞʥʦ ʜʣʷ ʜʝʪʘʣʴʥʦʡ ʠ 

ʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʉʦʭʨʘʥʝʥʠʝ ʚʳʭʦʜʥʳʭ ʢʦʥʪʘʢʪʦʚ. ʂʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʠʩʢʣʶʯʝʥʠʝ, 

ʚʳʧʦʣʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʝʨʳʚʘʝʪʩʷ ʙʝʟ ʛʝʥʝʨʘʮʠʠ ʚʳʭʦʜʥʳʭ 

ʟʥʘʯʝʥʠʡ. ɺʳʭʦʜʥʳʝ ʢʦʥʪʘʢʪʳ ʦʙʨʘʙʦʪʯʠʢʘ ʠʩʢʣʶʯʝʥʠʷ ʜʦʣʞʥʳ ʚ 

ʪʦʯʥʦʩʪʠ ʩʦʚʧʘʜʘʪʴ ʧʦ ʯʠʩʣʫ ʠ ʪʠʧʘʤ ʩ ʚʳʭʦʜʥʳʤʠ ʢʦʥʪʘʢʪʘʤʠ 

ʟʘʱʠʱʘʝʤʦʛʦ ʫʟʣʘ ʠ ʢʦʛʜʘ ʦʙʨʘʙʦʪʢʘ ʠʩʢʣʶʯʝʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʪʦ 

ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʨʘʙʦʪʯʠʢʘ ʠʩʢʣʶʯʝʥʠʷ ʧʦʜʩʪʘʚʣʷʶʪʩʷ ʚʤʝʩʪʦ 

ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʛʝʥʝʨʠʨʦʚʘʚʰʝʡ ʠʩʢʣʶʯʝʥʠʷ ʠ 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʤʦʞʝʪ ʧʨʦʜʦʣʞʠʪʴʩʷ ʦʙʳʯʥʳʤ ʦʙʨʘʟʦʤ, "ʢʘʢ 

ʙʫʜʪʦ ʥʠʯʝʛʦ ʠ ʥʝ ʙʣrʦ". 

ʅʦʪʘʮʠʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʡ ʩʣʝʜʫʶʱʘʷ.  

ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʡ ʫʟʝʣ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʠʩʢʣʶʯʝʥʠʷ, ʫ ʵʪʦʛʦ ʫʟʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʭʦʜʥʦʡ ʢʦʥʪʘʢʪ ʩ ʪʠʧʦʤ 

ʠʩʢʣʶʯʝʥʠʷ, ʚʦʟʣʝ ʢʦʪʦʨʦʛʦ ʨʠʩʫʝʪʩʷ ʤʘʣʝʥʴʢʠʡ ʪʨʝʫʛʦʣʴʥʠʢ. 

ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʡ ʫʟʝʣ ʠʤʝʝʪ ʦʙʨʘʙʦʪʯʠʢ 

ʠʩʢʣʶʯʝʥʠʷ, ʦʪ ʟʘʱʠʱʘʝʤʦʛʦ ʫʟʣʘ ʨʠʩʫʝʪʩʷ ʩʪʨʝʣʢʘ-"ʤʦʣʥʠʷ" ʢ 

ʚʭʦʜʥʦʤʫ ʢʦʥʪʘʢʪʫ ʫʟʣʘ-ʦʙʨʘʙʦʪʯʠʢʘ, ʧʨʠʯʝʤ ʪʠʧʦʤ ʵʪʦʛʦ ʢʦʥʪʘʢʪʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʪʠʧ ʠʩʢʣʯʁʝʥʠʷ. 

ʆʙʨʘʪʠʤʩʷ ʝʱʝ ʨʘʟ ʢ ʧʨʠʤʝʨʫ ʧʨʦ ʫʜʘʣʝʥʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 
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ʦʪʩʫʪʩʪʚʫʝʪ..42) ʨʘʩʩʤʦʪʨʠʤ ʜʠʘʛʨʘʤʤʫ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

del etePos () . 

pos

pos : Pos i t i on

[ pos . i s Fr ee( ) ]

Des t r oy  

pos

[ e l s e ]

De l e t ePos Ex p

ac t i v i t y  de l e t ePos ( )

1

2

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..42. ɼʠʘʛʨʘʤʤʘ ʜʝʷʪʝʣʴʥʦʩʪʠ deletePos  

ɺʩʝ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʪʝʧʝʨʴ ʩʜʝʣʘʪʴ ð ʩʚʷʟʘʪʴ ʠʩʢʣʶʯʝʥʠʝ ʩ ʝʛʦ 

ʦʙʨʘʙʦʪʯʠʢʦʤ, ʯʪʦ ʤʳ ʠ ʩʜʝʣʘʣʠ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..43 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʨʘʟʥʳʭ 

ʥʦʪʘʮʠʡ. 
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Ex c ept i on

Handl er

de l e t ePos ( )

Del e t ePos Ex p

Ex c ept i on

Handl er
de l e t ePos ( )

Del e t ePos Ex p

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..43. ɺʘʨʠʘʥʪʳ ʥʦʪʘʮʠʠ ʩʪʨʝʣʢʠ-"ʤʦʣʥʠʠ" 

4.4. ɼʀɸɻʈɸʄʄʓ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ 

ɼʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʧʫʪʝʤ ʦʧʠʩʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʥʝʢʦʪʦʨʦʡ ʟʘʜʘʯʠ ʠʣʠ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ. 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʤ̫ʠ.  

ɼʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʟʣʠʯʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʬʦʨʤʘʭ, ʠʟ ʢʦʪʦʨʳʭ ʩʘʤʳʤʠ ʚʘʞʥʳʤʠ 

ʷʚʣʷʶʪʩʷ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʜʠʘʛʨʘʤʤʳ 

ʢʦʤʤʫʥʠʢʘʮʠʠ. ʅʘʨʷʜʫ ʩ ʵʪʠʤʠ ʦʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʦʧʠʩʘʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ UML 2 ʧʨʠʤʝʥʷʶʪʩʷ ʜʠʘʛʨʘʤʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ 

ʦʙʟʦʨʥʳʝ ʜʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ʄʳ ʫʞʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ 

ʜʠʘʛʨʘʤʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʳ, ʭʦʪʷ 

ʛʨʘʬʠʯʝʩʢʠ ʚʳʛʣʷʜʷʪ ʩʦʚʩʝʤ ʧʦ-ʨʘʟʥʦʤʫ. ʉʝʤʘʥʪʠʯʝʩʢʠ ʵʪʠ 

ʜʠʘʛʨʘʤʤʳ ʵʢʚʠʚʘʣʝʥʪʳ ʧʦʪʦʤʫ, ʯʪʦ ʦʧʠʩʳʚʘʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ: 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʚ 

ʧʨʦʮʝʩʩʝ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɸ ʚʳʛʣʷʜʷʪ ʧʦ-ʨʘʟʥʦʤʫ ʦʥʠ ʧʦʪʦʤʫ, ʯʪʦ 

ʚ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʛʨʘʬʠʯʝʩʢʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʩʦʦʙʱʝʥʠʡ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ ʜʠʘʛʨʘʤʤʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ 
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ʩʪʨʫʢʪʫʨʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʧʝʨʝʜʘʶʪʩʷ 

ʩʦʦʙʱʝʥʠʷ.  

ʉʨʘʟʫ ʧʦʜʯʝʨʢʥʝʤ ʛʣʘʚʥʦʝ: ʦʙʘ ʪʠʧʘ ʜʠʘʛʨʘʤʤ ʤʦʜʝʣʠʨʫʶʪ 

ʧʦʚʝʜʝʥʠʝ "ʧʦ ʠʥʜʫʢʮʠʠ", ʦʪ ʯʘʩʪʥʦʛʦ ʢ ʦʙʱʝʤʫ, ʧʫʪʝʤ ʦʧʠʩʘʥʠʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ. ɺ ʵʪʦʤ ʠ ʩʠʣʘ ʠ 

ʩʣʘʙʦʩʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʧʠʩʘʥʠʷ ʧʦʚʝʜʝʥʠʷ. ʉʠʣʴʥʘʷ ʩʪʦʨʦʥʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʙʝ̡ʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʘʨʘʜʠʛʤʝ ʦʙʤʝʥ 

ʩʦʦʙʱʝʥʠʷʤʠ ð ʵʪʦ ʠ ʝʩʪʴ ʩʘʤʦ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʧʦʵʪʦʤʫ 

ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʦʡ 

ʤʦʜʝʣʴʶ ʧʦʚʝʜʝʥʠʷ. ɼʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʭʦʜʷʪʩʷ "ʙʣʠʞʝ" 

ʢ ʨʝʘʣʴʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʧʨʦʛʨʘʤʤʳ, ʯʝʤ ʜʨʫʛʠʝ ʩʨʝʜʩʪʚʘ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ. ʉʣʘʙʦʩʪʴ ʜʠʘʛʨʘʤʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ 

ʜʠʘʛʨʘʤʤʳ ʦʧʠʩʳʚʘʶʪ ʧʦʚʝʜʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʵʢʟʝʤʧʣʷʨʦʚ, ʘ ʥʝ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ; ʥʘ ʫʨʦʚʥʝ ʧʨʦʪʦʢʦʣʦʚ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʘ ʥʝ 

ʩʘʤʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɼʠʘʛʨʘʤʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʥʝʝ 

"ʘʣʛʦʨʠʪʤʠʯʥʳ", ʯʝʤ ʜʠʘʛʨʘʤʤʳ ʘʚʪʦʤʘʪʘ ʠ ʜʠʘʛʨʘʤʤʳ ʜʝʪ̫ʝʣʴʥʦʩʪʠ.  

ʅʘʨʷʜʫ ʩ ʦʩʥʦʚʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ ʠ ʦʪʥʦʰʝʥʠʷʤʠ ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʝʤʘʥʪʠʢʠ ʠ ʥʦʪʘʮʠʠ. ɺ ʩʣʝʜʫʶʱʝʤ 

ʧʘʨʘʛʨʘʬʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʵʪʠʭ ʜʠʘʛʨʘʤʤ ð 

ʩʦʦʙʝɦʥʠʝ. 

4.4.1. ʉʦʦʙʱʝʥʠʷ 

ʉʦʦʙʱʝʥʠʝ (message) ð ʵʪʦ ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʘʥʥʳʭ ʦʪ 

ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ (ʦʪʧʨʘʚʠʪʝʣʷ) ʢ ʜʨʫʛʦʤʫ (ʧʦʣʫʯʘʪʝʣʶ).  

ɿʘʤʝʪʠʤ, ʯʪʦ ʦʪʧʨʘʚʢʘ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ, ʘ 

ʧʦʣʫʯʝʥʠʝ ʩʦʦʙʱʝʥʠʷ ð ʩʦʙʳʪʠʝʤ. ɺ UML 1 ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ 

ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʜʘʯʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʪʧʨʘʚʢʦʡ ʩʦʦʙʱʝʥʠʡ: 

- ʚʳʟʦʚ ʤʝʪʦʜʘ (call); 

- ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ (create); 

- ʫʥʠʯʪʦʞʝʥʠʝ ʦʙʲʝʢʪʘ (destroy); 

- ʚʦʟʚʨʘʪ ʟʥʘʯʝʥʠʷ (return); 

- ʧʦʩʳʣʢʘ ʩʠʛʥʘʣʘ (send). 
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ɼʝʡʩʪʚʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʘ ʥʘʜ (ʠʣʠ ʨʷʜʦʤ ʩʦ) 

ʩʪʨʝʣʢʦʡ, ʩʠʤʚʦʣʠʟʠʨʫʶʱʝʡ ʩʦʦʙʱʝʥʠʝ. ɽʩʣʠ ʜʝʡʩʪʚʠʝ ʠʤʝʝʪ 

ʧʘʨʘʤʝʪʨʳ (ʚʳʟʦʚ ʤʝʪʦʜʘ, ʩʦʟʜʘʥʠʝ ʦʙʲʝʢʪʘ, ʧʦʩʳʣʢʘ ʩʠʛʥʘʣʘ), ʪʦ 

ʘʨʛʫʤʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʘʤʝʪʨʘʤ ʧʦ ʯʠʩʣʫ ʠ ʪʠʧʘʤ, 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʩʧʨʘʚʘ ʦʪ ʠʤʝʥʠ ʜʝʡʩʪʚʠʷ ʚ ʢʨʫʛʣʳʭ ʩʢʦʙʢʘʭ.  

ʉʠʥʪʘʢʩʠʩ ʚʳʟʦʚʘ ʤʝʪʦʜʘ ʠʤʝʶʪ ʨʘʟʣʠʯʠʷ ʚ UML 1 ʠ ʚ UML 2. 

ɽʩʣʠ ʜʝʡʩʪʚʠʝʤ ʷʚʣʷʝʪʩʷ ʚʳʟʦʚ ʤʝʪʦʜʘ, ʚʦʟʚʨʘʱʘʶʱʝʛʦ ʟʥʘʯʝʥʠʷ, ʪʦ 

ʚ UML 1 ʩʣʝʚʘ ʦʪ ʠʤʝʥʠ ʤʝʪʦʜʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʧʠʩʦʢ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ 

ʚʦʟʚʨʘʱʘʝʤʳʭ ʟʥʘʯʝʥʠʡ (ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ) ʠ ʟʥʘʢ 

ʧʨʠʩʚʘʠʚʘʥʠʷ =.
29

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘ ʯʘʩʪʴ ʥʦʪʘʮʠʠ ʩʦʦʙʱʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʧʦʣʥʷʝʤʦʤʫ ʜʝʡʩʪʚʠʶ ʧʦ ʚʳʟʦʚʫ ʤʝʪʦʜʘ, ʚ 

UML 1 ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ. 

ʧʝʨʝʤʝʥʥʳʝ : = ʀʄʗ ( ʘʨʛʫʤʝʥʪʳ ) 

ɺ UML 2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʦʡ ʩʠʥʪʘʢʩʠʩ: 

ʘʪʨʠʙʫʪʳ = ʀʄʗ ( ʘʨʛʫʤʝʥʪʳ ) : ʧʝʨʝʤʝʥʥʳʝ 

ʇʦʩʢʦʣʴʢʫ ʧʦʣʫʯʝʥʠʝ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʙʳʪʠʝʤ, ʪʦ 

ʧʦʣʫʯʘʪʝʣʴ ʩʦʦʙʱʝʥʠʷ ʚʤʝʩʪʝ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦʣʫʯʘʝʪ ʠ ʫʧʨʘʚʣʝʥʠʝ 

(ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʠʪʴ ʜʝʡʩʪʚʠʷ, 

ʠʥʠʮʠʠʨʫʝʤʳʝ ʧʦʣʫʯʝʥʥʳʤ ʩʦʦʙʱʝʥʠʝʤ). ɺ UML ʨʘʟʣʠʯʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʧʝʨʝʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʙʱʝʥʠʷ. ʏʪʦʙʳ 

ʦʪʣʠʯʠʪʴ ʪʠʧ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ, ʚ UML ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ 

ʛʨʘʬʠʯʝʩʢʘʷ ʥʦʪʘʮʠʷ, ʘ ʠʤʝʥʥʦ, ʨʘʟʣʠʯʘʶʪʩʷ ʚʠʜʳ ʩʪʨʝʣʦʢ, ʢʦʪʦʨʳʤʠ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʦʦʙʱʝʥʠʷ. ʍʦʪʷ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙɦ ʝʥʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ, 

ʧʨʠʥʮʠʧʳ ʠʟʦʙʨʘʞʝʥʠʷ ʦʜʠʥʘʢʦʚʳ ʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʊʘʙʣʠʮʘ 

ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..15. 

ʊʘʙʣʠʮʘ ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..15. ʊʠʧʳ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ 
                                                           

29
 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪʳ ʚʧʨʘʚʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ 

ʩʠʥʪʘʢʩʠʩ ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʬʨʘʛʤʝʥʪʦʚ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʤʝʝʪʩʷ ʚʟʘʠʤʥʦ-

ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʠʩʧʦʣʴʟʫʝʤʳʤ ʩʠʥʪʘʢʩʠʩʦʤ ʠ 

ʩʪʘʥʜʘʨʪʥʳʤ ʩʠʥʪʘʢʩʠʩʦʤ. ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ UML 1 ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʟʥʘʢ ʧʨʠʩʚʘʠʚʘʥʠʷ := (ʢʘʢ ʚ ʇʘʩʢʘʣʝ), ʘ ʚ UML 2 ð ʟʥʘʢ = (ʢʘʢ ʚ ʉʠ). 
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ɺʠʜ 
ʩʪʨʝʣʢʠ 

ʊʠʧ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ 

 

ɺʣʦʞʝʥʥʳʡ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʡ ʪʠʧ ʧʝʨʝʜʘʯʠ 

ʩʦʦʙʱʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʦʪʧʨʘʚʠʪʝʣʴ ʤʦʞʝʪ 

ʦʪʧʨʘʚʠʪʴ ʩʣʝʜʫʶʱʝʝ ʩʦʦʙʱʝʥʠʝ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, 

ʢʘʢ ʟʘʚʝʨʰʠʪʴʩʷ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʜʝʡʩʪʚʠʡ, 

ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʤ ʩʦʦʙɦ ʝʥʠʝʤ. ʆʙʳʯʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʦʚ.  

 

ʪʦʣʴʢʦ  

UML 1 

ʇʨʦʩʪʦʡ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʡ ʪʠʧ ʧʝʨʝʜʘʯʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʦʪ 

ʦʪʧʨʘʚʠʪʝʣʷ ʩʦʦʙʱʝʥʠʷ ʧʦʣʫʯʘʪʝʣʶ (ʚʦʟʤʦʞʥʦ, 

ʙʝʟʚʦʟʚʨʘʪʥʦ). ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʦʚʝʜʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ 

ʠ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʚ UML 1 

 

ʚ UML 2 

 

ɸʩʠʥʭʨʦʥʥʳʡ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʡ ʪʠʧ ʧʝʨʝʜʘʯʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʘʩʠʥʭʨʦʥʥʦ ʧʝʨʝʜʘʝʪʩʷ 

ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ ʧʦʣʫʯʘʪʝʣʶ, ʧʨʠ ʵʪʦʤ ʫ ʦʪʧʨʘʚʠʪʝʣʷ 

ʩʦʭʨʘʥʷʝʪʩʷ ʩʚʦʡ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ, ʥʝʟʘʚʠʩʷʱʠʡ ʦʪ 

ʧʦʪʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʘʪʝʣʷ. ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʠ ʦʪʧʨʘʚʢʝ ʩʠʛʥʘʣʦʚ. 

 

ɺʦʟʚʨʘʪ ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʡ ʪʠʧ ʧʝʨʝʜʘʯʠ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʚʨʘʪ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʚʩʝʭ ʜʝʡʩʪʚʠʡ, ʠʥʠʮʠʠʨʦʚʘʥʥʳʭ ʧʝʨʝʜʘʯʝʡ ʩʦʦʙʱʝʥʠʷ 

ʩ ʚʣʦʞʝʥʥʳʤ ʧʦʪʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ 

ʙʳʪʴ ʫʢʘʟʘʥʳ ʚʦʟʚʨʘʱʘʝʤʳʝ ʟʥʘʯʝʥʠʷ. ɼʘʥʥʳʡ ʪʠʧ 

ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʷ ʤʦʞʥʦ ʥʝ ʦʪʦʙʨʘʞʘʪʴ ʥʘ 

ʜʠʘʛʨʘʤʤʝ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ ʧʨʠ ʚʳʟʦʚʝ ʤʝʪʦʜʦʚ.  

ʥʝ 

ʦʧʨʝʜʝʣʝ̫ʪʩʷ 

ɼʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʜʨʫʛʠʭ, ʥʝ ʦʧʨʝʜʝʣʷʝʤʳʭ ʚ UML, ʪʠʧʦʚ ʧʝʨʝʜʘʯʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʝʨʝʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦ 

ʠʩʪʝʯʝʥʠʠ ʚʨʝʤʝʥʠ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʦʙʱʝʥʠʝ ʤʦʛʣʦ ʙʳʪʴ ʧʝʨʝʜʘʥʦ ʦʪ ʦʪʧʨʘʚʠʪʝʣʷ 

ʢ ʧʦʣʫʯʘʪʝʣʶ, ʦʪʧʨʘʚʠʪʝʣʴ ʜʦʣʞʝʥ "ʟʥʘʪʴ" ʧʦʣʫʯʘʪʝʣʷ, ʪ.ʝ., ʥʘʧʨʠʤʝʨ, 

ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʘʩʩʦʮʠʘʮʠʷ ʤʝʞʜʫ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ 

ʦʪʧʨʘʚʠʪʝʣʷ ʠ ʧʦʣʫʯʘʪʝʣʷ, ʵʢʟʝʤʧʣʷʨ ʢʦʪʦʨʦʡ (ʩʚʷʟʴ) ʠ ʩʣʫʞʠʪ ʪʝʤ 

ʧʫʪʝʤ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʝʨʝʜʘʝʪʩʷ ʩʦʦʙʱʝʥʠʝ. ʅʘ ʜʠʘʛʨʘʤʤʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʵʪʘ ʩʚʷʟʴ ʚʩʝʛʜʘ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʷʚʥʦʤ ʚʠʜʝ, ʢʘʢ ʣʠʥʠʷ, 
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ʘ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʥʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʢʘʢ ʯʘʩʪʴ 

ʩʘʤʦʡ ʩʪʨʝʣʢʠ ʩʦʦʙʱʝʥʠʷ. 

ʆʜʥʘʢʦ ʧʦʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠ ʥʝ ʩʪʦʣʴʢʦ ʪʝʤ, 

ʢʘʢʠʝ ʦʙʝ̡ʢʪʳ ʧʦʩʳʣʘʶʪ ʢʘʢʠʝ ʩʦʦʙʱʝʥʠʷ, ʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʚ 

ʢʘʢʦʤ ʧʦʨʷʜʢʝ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ. UML ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʦʨʷʜʦʢ ʩʦʦʙʱʝʥʠʡ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ, ʧʨʠʯʝʤ ʵʪʦ 

ʜʝʣʘʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ.  

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʦʨʷʜʦʢ ʩʦʦʙʱʝʥʠʡ 

ʦʧʨʝʜʝʣʝ̫ʪʩʷ ʚʨʝʤʝʥʝʤ ʠʭ ʦʪʧʨʘʚʢʠ, ʘ ʚʨʝʤʷ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʩʚʝʨʭʫ ʚʥʠʟ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʙʱʝʥʠʷ, ʠʟʦʙʨʘʞʝʥʥʳʝ 

ʚʳʰʝ, ʧʨʝʜʰʝʩʪʚʫʶʪ ʩʦʦʙʱʝʥʠʷʤ, ʠʟʦʙʨʘʞʝʥʥʳʤ ʥʠʞʝ. 

ʇʦʨʷʜʦʢ ʤʦʞʥʦ ʟʘʜʘʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʥʦʤʝʨʘ 

ʩʦʦʙʱʝʥʠ.̫ ɼʘʥʥʳʝ ʥʦʤʝʨʘ ʫʥʠʢʘʣʴʥʳ ʠ ʦʙʣʘʜʘʶʪ ʪʝʤ ʩʚʦʡʩʪʚʦʤ, ʯʪʦ 

ʩʦʦʙʱʝʥʠʷ ʩ ʤʝʥʴʰʠʤʠ ʥʦʤʝʨʘʤʠ ʧʨʝʜʰʝʩʪʚʫʶʪ ʩʦʦʙʱʝʥʠ̫ ʤ ʩ 

ʙʦʣʴʰʠʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʙʱʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʡ 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. ʉʨʘʟʫ ʦʪʤʝʪʠʤ, ʯʪʦ ʘʙʩʦʣʶʪʥʦ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʯʘʩʪʠ ʦʧʠʩʘʥʠʷ ʩʦʦʙʱʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʪ ʥʫʞʜʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ð ʦʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʠʤʷ. ʆʙʱʠʡ ʩʠʥʪʘʢʩʠʩ 

ʪʝʢʩʪʘ ʦʧʠʩʘʥʠʷ ʩʦʦʙʱʝʥʠʷ ʩʣʝʜʫʶʱʠʡ. 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ / ʧʦʚʪʦʨʥʦʩʪʴ ʥʦʤʝʨ : ʘʪʨʠʙʫʪʳ =  

ʀʄʗ ( ʘʨʛʫʤʝʥʪʳ ) : ʧʝʨʝʤʝʥʥʳʝ 

4.4.2. ɼʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʚ ʬʦʨʤʝ ʦʧʠʩʘʥʠʷ ʧʨʦʪʦʢʦʣʘ ʩʝʘʥʩʘ ʦʙʤʝʥʘ 

ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʛʦ ʠʟ ʚʦʟʤʦʞʥʭr 

ʩʮʝʥʘʨʠʝʚ. 

ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʪʝʢʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʣʝʜʩʪʚʠʡ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʩʪʘʚ ʩʫʱʥʦʩʪʝʡ ʠ ʥʘʙʦʨ ʦʪʥʦʰʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ (ʨʘʚʥʦ ʢʘʢ ʠ ʥʘ ʜʠʘʛʨʘʤʤʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ). 
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ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʪʝ ʵʢʟʝʤʧʣʷʨʳ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʚ ʜʘʥʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. 

ʇʨʦʯʠʝ ʵʢʟʝʤʧʣʷʨʳ ʥʝ ʧʦʢʘʟʳʚʘʶʪʩʷ, ʭʦʪʷ ʚʦʟʤʦʞʥʦ ʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʚ ʩʠʩʪʝʤʝ. 

ʆʪʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ ʪʝ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ, ʧʨʦʯʠʝ ʩʚʷʟʠ ʥʝ 

ʧʦʢʘʟʚrʘʶʪʩʷ. 

ʉʦʩʪʘʚ ʩʦʦʙʱʝʥʠʡ (ʘ ʪʝʤ ʩʘʤʳʤ ʦʧʝʨʘʮʠʡ ʠ ʩʠʛʥʘʣʦʚ) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝʤ ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʚ ʜʨʫʛʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʵʪʠ ʞʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʤʦʛʫʪ 

ʦʙʤʝʥʠʚʘʪʴʩʷ ʜʨʫʛʠʤʠ ʩʦʦʙʱʝʥʠʤ̫ʠ. 

ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʷʩʥʝʥʠʠ. ʋʪʚʝʨʞʜʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʢʟʝʤʧʣʷʨʳ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦʝ, ʪʦʯʥʝʝ, ʥʝ ʩʦʚʩʝʤ ʧʦʣʥʦʝ. ʏʪʦʙʳ 

ʧʦʥʷʪʴ ʵʪʦ, ʜʘʚʘʡʪʝ ʦʙʨʘʪʠʤʩʷ ʢ ʧʦʥʷʪʠʶ ʩʚʷʟʠ ʠ ʧʦʩʤʦʪʨʠʤ, ʦʪʢʫʜʘ 

ʦʥʦ ʙʝʨʝʪʩʷ.  

ʉʚʷʟʴ (link) ð ʵʪʦ ʵʢʟʝʤʧʣʷʨ ʦʪʥʦʰʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʘʩʩʦʮʠʘʮʠʠ 

ʠʣʠ ʟʘʚʠʩʠʤʦʩʪʠ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʘʙʦʨ ʩʩʳʣʦʢ ʥʘ 

ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʩʨʝʜʩʪʚʦʤ 

ʵʪʦʛʦ ʦʪʥʦʰʝʥʠʷ.  

ʇʝʨʚʦʝ, ʥʘ ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʵʪʦ ʪʦ, ʯʪʦ ʩʚʷʟʠ 

ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʚʨʝʤʝʥʥʳʤʠ, ʪʘʢ ʠ ʧʦʩʪʦʷʥʥʳʤʠ. ʇʦʩʪʦʷʥʥʳʝ ʩʚʷʟʠ 

ʩʫʪʴ ʵʢʟʝʤʧʣʷʨʳ ʘʩʩʦʮʠʘʮʠʡ. ɺʨʝʤʝʥʥʳʝ ʩʚʷʟʠ ʤʦʛʫʪ ʠ ʥʝ ʙʳʪʴ 

ʵʢʟʝʤʧʣʷʨʘʤʠ ʘʩʩʦʮʠʘʮʠʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩʤʦʛ ʚʟrʚʘʪʴ ʤʝʪʦʜ ʜʨʫʛʦʛʦ, ʧʝʨʚʳʡ ʜʦʣʞʝʥ ʟʥʘʪʴ 

ʧʨʦ ʚʪʦʨʦʡ. ɿʥʘʥʠʝ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʥʝ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ 

ʥʘʣʠʯʠʷ ʘʩʩʦʮʠʘʮʠʠ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʤʠ, ʥʦ 

ʠ, ʥʘʧʨʠʤʝʨ, ʧʦ ʧʨʠʯʠʥʝ ʧʝʨʝʜʘʯʠ ʚʪʦʨʦʛʦ ʵʢʟʝʤʧʣʷʨʘ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ ʦʧʝʨʘʮʠʠ ʜʣʷ ʧʝʨʚʦʛʦ. ʊʘʢʘʷ 

ʩʚʷʟʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʢʣʘʩʩʦʚ ʤʦʛʣʘ ʙʳ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʦʪʥʦʰʝʥʠʝʤ 

ʟʘʚʠʩʠʤʦʩʪʠ. 
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ʇʝʨʝʡʜʝʤ ʢ ʦʧʠʩʘʥʠʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʪʘʮʠʠ ʜʠʘʛʨʘʤʤʳ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ UML ʩʝʤʘʥʪʠʢʘ ʧʝʨʚʠʯʥʘ, ʘ 

ʥʦʪʘʮʠʷ ʚʪʦʨʠʯʥʘ: ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʮʠʠ ʚ ʩʧʦʩʦʙʘʭ 

ʨʠʩʦʚʘʥʠʷ ʜʠʘʛʨʘʤʤ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʠʘʛʨʘʤʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ɺ ʥʘʰʠʭ ʧʨʠʤʝʨʘʭ ʤʳ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʩʘʤʦʛʦ 

"ʩʢʨʦʤʥʦʛʦ" ʩʪʠʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʠʘʛʨʘʤʤ, ʩ ʤʠʥʠʤʫʤʦʤ ʫʢʨʘʰʝʥʠʡ. 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʯʠʪʘʝʪʩʷ ʚʳʜʝʣʝʥʥʳʤ ʦʜʥʦ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʝʯʝʥʠʶ ʚʨʝʤʝʥʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʨʝʤʷ ʪʝʯʝʪ ʩʚʝʨʭʫ ʚʥʠʟ, ʥʦ ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ, 

ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʨʝʤʷ ʪʝʯʝʪ ʩʣʝʚʘ ʥʘʧʨʘʚʦ, ʦʛʦʚʦʨʠʚ 

ʵʪʦ ʩʧʝʮʠʘʣʥɹʳʤ ʧʨʠʤʝʯʘʥʠʝʤ. ɺ ʥʘʰʠʭ ʧʨʠʤʝʨʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʦʪʘʮʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ: ʚʨʝʤʷ ʚʩʝʛʜʘ ʪʝʯʝʪ ʩʚʝʨʭʫ 

ʚʥʠʟ. ʉʘʤʫ ʦʩʴ ʚʨʝʤʝʥʠ ʥʝ ʦʪʦʙʨʘʞʘʶʪ. 

ʉʨʝʜʠ ʩʦʦʙʱʝʥʠʡ ʝʩʪʴ ʧʝʨʚʦʝ, ʢʦʪʦʨʦʝ ʢʣʘʜʝʪ ʥʘʯʘʣʦ ʜʘʥʥʦʤʫ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ. ʉʪʨʝʣʢʘ ʵʪʦʛʦ ʩʦʦʙʱʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚʳʰʝ ʚʩʝʭ 

ʜʨʫʛʠʭ ʩʪʨʝʣʦʢ ʩʦʦʙʱʝʥʠʡ. ɺʩʝ ʵʢʟʝʤʧʣʷʨʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʳʰʝ ʧʝʨʚʦʛʦ ʩʦʦʙʱʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʜʦ ʥʘʯʘʣʘ 

ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ; ʦʩʪʘʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʥʠʞʝ ʠʣʠ 

ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʦʡ ʩʪʨʝʣʢʠ, ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʜʘʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʆʙʳʯʥʦ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚʦʟʥʠʢʘʝʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ʉʪʨʝʣʢʫ 

ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʠʩʫʝʪʩʷ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʚʳʟʦʚʫ ʦʧʝʨʘʮʠʠ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʧʨʠʥʷʪʦ ʥʘʧʨʘʚʣʷʪʴ ʢ ʬʠʛʫʨʝ 

(ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ), ʦʙʦʟʥʘʯʘʶʱʝʡ ʩʦʟʜʘʥʥʳʡ ʢɻʟʝʤʧʣʷʨ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʚʨʝʤʝʥʠ ʦʪ ʚʩʝʭ ʫʯʘʩʪʚʫʶʱʠʭ ʚʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʲʝʢʪʦʚ ʦʪʭʦʜʠʪ ʧʨʷʤʘʷ ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ, ʢʦʪʦʨʘʷ 

ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʞʠʟʥʠ (lifeline). ʃʠʥʠʷ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʲʝʢʪ 

ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ: ʝʩʣʠ ʩʪʨʝʣʢʘ ʦʪʭʦʜʠʪ ʦʪ ʣʠʥʠʠ ʞʠʟʥʠ ʦʙʲʝʢʪʘ, ʪʦ 

ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʦʪʧʨʘʚʣʷʝʪ ʩʦʦʙʱʝʥʠʝ, ʘ ʝʩʣʠ 

ʩʪʨʝʣʢʘ ʩʦʦʙʱʝʥʠʷ ʚʭʦʜʠʪ ʚ ʣʠʥʠʶ ʞʠʟʥʠ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʧʦʣʫʯʘʝʪ ʩʦʦʙʱʝʥʠʝ. ɽʩʣʠ ʞʝ ʩʪʨʝʣʢʘ ʧʝʨʝʩʝʢʘʝʪ 

ʣʠʥʠʶ ʞʠʟʥʠ ʦʙʲʝʢʪʘ, ʪʦ ʵʪʦ ʥʠʯʝʛʦ ʥʝ ʟʥʘʯʠʪ ð ʩʦʦʙʱʝʥʠʝ 
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ʧʨʦʣʝʪʝʣʦ ʤʠʤʦ. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪ ʟʘʢʘʥʯʠʚʘʝʪ 

ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʪʦ ʣʠʥʠʷ ʞʠʟʥʠ ʦʙʨʳʚʘʝʪʩʷ ʠ ʚ ʵʪʦʤ ʤʝʩʪʝ 

ʩʪʘʚʠʪʩʷ ʢʦʩʦʡ ʢʨʝʩʪ. 

ʅʘʜ ʩʪʨʝʣʢʦʡ ʩʦʦʙʱʝʥʠʷ ʫʢʘʟʳʚʘʝʪʩʷ ʪʝʢʩʪʦʚʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʷ 

ʩʦʦʙɦ ʝʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʥʦʤʝʨ ʩʦʦʙʱʝʥʠʷ, ʨʘʚʥʦ ʢʘʢ ʠ ʥʦʤʝʨʘ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʦʦʙʱʝʥʠʡ, ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʦʙʳʯʥʦ ʥʝ ʫʢʘʟʳʚʘʶʪ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʥʝʪ ʥʫʞʜʳ: ʦʪʥʦʩʠʪʝʣʴʥʳʡ 

ʧʦʨʷʜʦʢ ʩʦʦʙʱʝʥʠʡ ʠ ʪʘʢ ʭʦʨʦʰʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ ʦʩʠ 

ʚʨʝʤʝʥʠ.  

ʄʳ ʝʱʝ ʥʝ ʟʘʢʦʥʯʠʣʠ ʦʧʠʩʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʦʪʘʮʠʠ 

ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʥʦ ʯʫʚʩʪʚʫʝʤ, ʯʪʦ ʧʦʨʘ ʧʨʠʚʝʩʪʠ 

ʧʨʠʤʝʨ. ʈʘʩʩʤʦʪʨʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʦʜʥʦʤ ʠʟ 

ʧʨʦʩʪʳʭ ʩʮʝʥʘʨʠʝʚ ʚ ʥʘʰʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʪʜʝʣʘ ʢʘʜʨʦʚ, 

ʘ ʠʤʝʥʥʦ, ʩʦʟʜʘʥʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɼʘʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠʥʠʮʠʠʨʫʝʪʩʷ ʚʥʝʰʥʠʤ ʜʝʡʩʪʚʫʶʱʠʤ ʣʠʮʦʤ ð ʤʝʥʝʜʞʝʨʦʤ 

ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ, ʢʦʪʦʨʳʡ ʦʪʢʨʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫ ʠ 

ʟʘʧʫʩʢʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʩʦʟʜʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʧʦʩʣʝ ʯʝʛʦ 

ʟʘʢʨʳʚʘʝʪ ʙʦʣʝʝ ʥʝ ʥʫʞʥʫʶ ʝʤʫ ʬʦʨʤʫ. ʆʙʱʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʜʣʷ ʜʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ 

ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..44. ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʧʦʤʠʤʦ 

ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʟʦʚʘʤ ʤʝʪʦʜʦʚ (ʥʘʧʨʠʤʝʨ, 1), 

ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʦʦʙʱʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʳʟʦʚʫ 

ʢʦʥʩʪʨʫʢʪʦʨʘ (2). 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..44. ɼʠʘʛʨʘʤʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʇʨʦʜʦʣʞʠʤ ʦʧʠʩʘʥʠʝ ʥʦʪʘʮʠʠ ʜʠʘʛʨʘʤʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

ɽʩʣʠ ʞʝ ʥʫʞʥʦ ʚ ʷʚʥʦʤ ʚʠʜʝ ʫʢʘʟʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ, 

ʥʘʧʨʠʤʝʨ, ʫʢʘʟʘʪʴ, ʯʪʦ ʚʨʝʤʷ ʟʘʜʝʨʞʢʠ ʜʦʩʪʘʚʢʠ ʩʦʦʙʱʝʥʠʷ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʦ ʩʚʝʨʭʫ, ʪʦ ʥʘ ʜʠʘʛʨʘʤʤʫ ʚ ʥʫʞʥʦʤ ʤʝʩʪʝ (ʠʤʝʝʪ 

ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʧʦʣʦʞʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ) ʨʷʜʦʤ ʩ ʥʘʯʘʣʦʤ ʠʣʠ 

ʢʦʥʮʦʤ ʩʪʨʝʣʢʠ ʩʦʦʙʱʝʥʠʷ ʧʦʤʝʱʘʶʪ ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʘʟʚrʘʶʪʩʷ ʤʝʪʢʘʤʠ ʚʨʝʤʝʥʠ (time 

observation), ʠ ʜʦʙʘʚʣʷʶʪ ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʟʘʜʘʶʱʠʝ 

ʪʨʝʙʫʝʤʳʝ ʫʩʣʦʚʠʝ ʥʘ ʟʥʘʯʝʥʠʷ ʤʝʪʦʢ ʚʨʝʤʝʥʠ. 

ʄʝʪʢʘ ʚʨʝʤʝʥʠ ð ʵʪʦ ʠʤʝʥʦʚʘʥʥʘʷ ʪʦʯʢʘ ʥʘ ʣʠʥʠʠ ʞʠʟʥʠ. 

ʇʝʨʝʜ ʤʝʪʢʦʡ ʚʨʝʤʝʥʠ ʩʪʘʚʠʪʩʷ ʩʠʤʚʦʣ "@". 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʥʘʰʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʜʝʣʘ ʢʘʜʨʦʚ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʤʝʶʱʝʡ ʫʜʘʣʝʥʥʳʡ ʬʠʣʠʘʣ. ɺ ʵʪʦʤ 

ʬʠʣʠʘʣʝ ʠʤʝʝʪʩʷ ʠ ʨʘʙʦʪʘʝʪ ʩʚʦʡ ʵʢʟʝʤʧʣʷʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʡ, ʦʯʝʚʠʜʥʦ, ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥ, ʯʪʦ ʚ 

ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʟʜʘʥʦ ʥʦʚʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. ɺʦʟʤʦʞʥʦ, ʵʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʛʦʣʦʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʡʜʝʪ ʚ ʬʠʣʠʘʣ 
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ʩ ʥʝʢʦʪʦʨʦʡ ʟʘʜʝʨʞʢʦʡ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʜʣʝʥʥʳʡ 

ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʊʘʢʫʶ ʩʠʪʫʘʮʠʶ ʤʦʞʥʦ ʧʨʦʤʦʜʝʣʠʨʦʚʘʪʴ 

ʜʠʘʛʨʘʤʤʦʡ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ 

ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..45, ʛʜʝ ʤʝʪʢʘ ʚʨʝʤʝʥʠ (1) ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 

ʚʨʝʤʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ (2), ʦʧʠʩʳʚʘʶʪ ʟʘʜʝʨʞʘʥʥʫʶ ʜʦʩʪʘʚʢʫ 

ʩʦʦʙʱʝʥʠʷ notify(). 
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ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..45. ʄʝʪʢʠ ʚʨʝʤʝʥʠ ʠ ʟʘʜʝʨʞʘʥʥʘʷ ʜʦʩʪʘʚʢʘ ʩʦʦʙʱʝʥʠʷ 

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʣʠʥʠʠ (3 ʠ 4 ʥʘ ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..45). ʕʪʦ ʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʤʤʝʥʪʘʨʠʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʜʣʷ ʧʨʠʚʷʟʢʠ ʤʝʪʢʠ ʚʨʝʤʝʥʠ ʠ 

ʚʨʝʤʝʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʢ ʪʨʝʙʫʝʤʳʤ ʪʦʯʢʘʤ ʣʠʥʠʠ ʞʠʟʥʠ. 

ʄʳ ʫʞʝ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʩʦʦʙʱʝʥʠʝ ʧʝʨʝʜʘʝʪ ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ, ʥʦ 

ʠ ʧʦʪʦʢ ʫʧʨʘʚʣʝʥʠʷ. ʏʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʤʝʝʪ ʬʦʢʫʩ ʫʧʨʘʚʣʝʥʠʷ, ʠʣʠ, 

ʢʘʢ ʝʱʝ ʛʦʚʦʨʷʪ, ʘʢʪʠʚʠʟʠʨʦʚʘʥ, ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ð ʩʧʝʮʠʬʠʢʘʮʠʶ 

ʚʳʧʦʣʥʝʥʠʷ (execution specification), ʢʦʪʦʨʳʡ ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ 

ʫʟʢʦʡ ʧʦʣʦʩʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʠ ʣʠʥʠʠ ʞʠʟʥʠ. ɺ UML 1 

ʜʘʥʥʳʡ ʛʨʘʬʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʥʘʟʳʚʘʣʩʷ ʘʢʪʠʚʘʮʠʝʡ (activation). 

ʅʘʯʘʣʦ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʫʯʝʥʠʶ 
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ʩʦʦʙʱʝʥʠʷ ʦ ʚʟrʦʚʝ ʤʝʪʦʜʘ, ʘ ʢʦʥʝʮ ð ʟʘʚʝʨʰʝʥʠʶ ʚʳʧʦʣʥʝʥʠʷ 

ʤʝʪʦʜʘ ʠ ʚʦʟʚʨʘʪʫ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʙʫʜʝʪ ʚʳʟʚʘʥ ʝʱʝ ʨʘʟ ʤʝʪʦʜ ʵʪʦʛʦ ʞʝ ʦʙʲʝʢʪʘ (ʪʦʪ ʞʝ 

ʩʘʤʳʡ ʤʝʪʦʜ, ʠʣʠ ʜʨʫʛʦʡ), ʪʦ ʵʪʦ ʦʪʤʝʯʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʝʱʝ ʦʜʥʦʡ 

ʧʦʣʦʩʢʠ ʘʢʪʠʚʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʩʙʦʢʫ ʥʘ ʧʝʨʚʫʶ. ɻʣʫʙʠʥʘ 

ʩʪʝʢʘ ʚʳʟʦʚʦʚ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʥʘʣʦʞʝʥʥʳʭ ʧʦʣʦʩʦʢ ʜʣʷ 

ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ UML, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ.  

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʧʦʢʘʟʘʪʴ ʚ ʷʚʥʦʤ ʚʠʜʝ ʚʦʟʚʨʘʪ ʫʧʨʘʚʣʝʥʠʷ (ʠ, ʤʦʞʝʪ ʙʳʪʴ, 

ʚʦʟʚʨʘʱʘʝʤʦʝ ʟʥʘʯʝʥʠʝ), ʭʦʪʷ ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ: ʚʦʟʚʨʘʪ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʦʙʱʝʥʠʷ ʪʠʧʘ ʚʳʟʦʚ ʤʝʪʦʜʘ. 

ɹʦʣʝʝ ʪʦʛʦ, ʝʩʣʠ ʠʩʧʦʣʟɹʦʚʘʪʴ ʧʦʣʦʩʢʠ ʜʣʷ ʷʚʥʦʛʦ ʫʢʘʟʘʥʠʷ ʘʢʪʠʚʘʮʠʠ 

ʦʙʲʝʢʪʦʚ, ʩʪʨʝʣʢʠ ʚʦʟʚʨʘʪʘ ʥʝ ʥʫʞʥʳ: ʠʭ ʣʝʛʢʦ ʤʦʞʥʦ ʤʳʩʣʝʥʥʦ 

ʚʦʩʩʪʘʥʦʚʠʪʴ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʛʨʫʧʧʳ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ 

ʩʣʝʜʫʶʱʝʤ ʧʨʠʤʝʨʝ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʜʝʣʘ ʢʘʜʨʦʚ. 

ɼʦʧʫʩʪʠʤ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʝʤʝʜʣʝʥʥʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜ createBossPos ()  ʧʦ ʩʦʟʜʘʥʠʶ ʥʦʚʦʡ ʜʦʣʞʥʦʩʪʠ 

(ʥʘʯʘʣʴʥʠʢʘ) ʚ ʵʪʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʠ ʵʪʘ ʚʘʢʘʥʩʠʷ ʟʘʧʦʣʥʷʝʪʩʷ (ʩʚʷʪʦ 

ʤʝʩʪʦ ʧʫʩʪʦ ʥʝ ʙʳʚʘʝʪ), ʘ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʩʦʟʜʘʥʠʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʬʦʨʤʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʝʥʝʜʞʝʨʫ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʠʟʤʝʥʝʥʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʜʠʘʛʨʘʤʤʫ ʢʦʤʧʘʥʠʠ (ʨʠʩ. ʦʰʠʙʢʘ! ʪʝʢʩʪ 

ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ ʦʪʩʫʪʩʪʚʫʝʪ..46). ɿʜʝʩʴ ʤʳ ʠʩʧʦʣʴʟʫʝʤ 

ʢʘʢ ʘʢʪʠʚʘʮʠʠ (1), ʚ ʪʦʤ ʯʠʩʣʝ ʚʣʦʞʝʥʥʳʝ (2), ʪʘʢ ʠ ʚʦʟʚʨʘʪʳ (3), 

ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʚʩʝʭ ʩʨʝʜʩʪʚ, ʭʦʪʷ, ʤʦʞʝʪ ʙʳʪʴ, ʵʪʦ 

ʥʝʤʥʦʛʦ ʧʝʨʝʛʨʫʞʘʝʪ ʜʠʘʛʨʘʤʤʫ. 
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: St a f f  Manager

çut i l i t yè

: Company

newDpt :

Depar t men t

openSt a f f Fo r m( )

c r ea t eDpt ( )

c r ea t eDpt ( )

new( )

bos s Pos :

Pos i t i on

c r ea t eBos s Pos ( )

new( )

c l os eSt a f f Fo r m( )

: St a f f

Manager GUI

oc c upy ( bos s )

no t i f y

( s howOr gChar t )

ge t Da t a ( )

s howOr gChar t ( )

1

3

2

bos s :

Per s on

as s i gn ( bos s Pos )

 

ʈʠʩ. ʆʰʠʙʢʘ! ʊʝʢʩʪ ʫʢʘʟʘʥʥʦʛʦ ʩʪʠʣʷ ʚ ʜʦʢʫʤʝʥʪʝ 

ʦʪʩʫʪʩʪʚʫʝʪ..46. ɸʢʪʠʚʘʮʠʠ ʠ ʚʦʟʚʨʘʪʳ 

4.4.3. ʉʦʩʪʘʚʥʳʝ ʰʘʛʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʠʘʛʨʘʤʤʳ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ UML ʧʦ 

ʩʫʱʝʩʪʚʫ ʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ ʜʨʫʛʦʛʦ ʛʨʘʬʠʯʝʩʢʦʛʦ ʷʟʳʢʘ ʦʧʠʩʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ð MSC (Message Sequence Chart), ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʚʩʪʨʦʝʥʥʳʭ ʩʠʩʪʝʤ. ʏʘʩʪʴ 

ʢʦʥʩʪʨʫʢʮʠʡ MSC ʙʳʣʘ ʟʘʠʤʩʪʚʦʚʘʥʘ ʝʱʝ ʚ UML 1, ʘ 

ʦʩʪʘʚʰʠʝʩʷ ʧʨʠʰʣʠ ʩ UML 2. ɺ ʪʦʤ ʯʠʩʣʝ ʚ UML 2 ʙʳʣʠ 

ʟʘʠʤʩʪʚʦʚʘʥʳ ʩʦʩʪʘʚʥʳʝ ʰʘʛʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (combined fragment). 










































































































