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1. ʋʥʠʬʠʢʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ï ʦʩʥʦʚʘ 
ʦʙʝʩʧʝʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳ-
ʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ  

ʏʘʩʪʦ ʣʶʜʷʤ ʧʨʠʭʦʜʠʪʩʷ ʚʳʧʦʣʥʷʪʴ ʢʘʢʠʝ-ʪʦ ʢʨʫʧʥʳʝ ʨʘʙʦʪʳ.  ʂʦʥʝʯʥʦ, 

ʩʘʤʳʡ ʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ï ʝʩʣʠ ʯʝʣʦʚʝʢ ʟʘʭʦʪʝʣ ʧʦʩʪʨʦʠʪʴ, ʥʘʧʨʠʤʝʨ, ʜʦʤ, ʩʘ-

ʤʦʣʝʪ, ʨʘʢʝʪʫ ʠʣʠ ʧʦʜʚʦʜʥʫʶ ʣʦʜʢʫ, ʦʥ ʟʥʘʝʪ, ʯʪʦ ʝʤʫ ʥʫʞʥʦ, ʚʩʝ ʧʨʦʜʫʤʳ-

ʚʘʝʪ, ʚʩʝ ʜʝʨʞʠʪ ʫ ʩʝʙʷ ʚ ʛʦʣʦʚʝ ʠ ʩʘʤ ʚʩʝ ʜʝʣʘʝʪ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ.  ʊʦʛʜʘ 

ʦʥ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʠ ʙʝʟ ʚʩʷʢʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʟʘ-

ʧʠʩʝʡ ʦ ʩʚʦʝʡ ʨʘʙʦʪʝ.  ʄʳ ʧʦʥʠʤʘʝʤ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ.  ʉʫ-

ʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ, ʥʝʧʦʩʠʣʴʥʳʭ ʜʣʷ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʠ 

ʣʶʜʠ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ.  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʥʘʜ ʦʙʰʝʡ 

ʟʘʜʘʯʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ.  ʀʥʬʦʨʤʘʮʠʝʡ ʜʦʣʞʥʳ ʦʙ-

ʤʝʥʠʚʘʪʴʩʷ ʣʶʜʠ, ʩʦʚʤʝʩʪʥʦ ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʦʡ ʨʘʙʦʪʳ 

(ʥʘʧʨʠʤʝʨ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʢʘʢʠʭ-ʪʦ ʠʟʜʝʣʠʡ: 

ʘʚʪʦʤʦʙʠʣʝʡ, ʩʘʤʦʣʝʪʦʚ, ʧʦʜʚʦʜʥʳʭ ʣʦʜʦʢ, ʨʘʢʝʪ, ʪʝʣʝʚʠʟʦʨʦʚ, ʢʦʤʧʴʶʪʝʨʦʚ 

ʠ ʪ.ʜ.).  ʊʘʢ ʙʳʣʦ ʚʩʝʛʜʘ.  ʅʝʫʜʘʯʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʨʳʚʘ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʦʡ ʨʘʙʦʪʳ. 

ʀʟ ʛʣʫʙʠʥʳ ʚʝʢʦʚ ʜʦ ʥʘʩ ʜʦʰʣʠ ʩʚʝʜʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʦʜʠʥ ʢʨʫʧʥʳʡ, ʢʘʢ ʪʝ-

ʧʝʨʴ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ, çʘʤʙʠʮʠʦʟʥʳʡè ʩʪʨʦʠʪʝʣʴʥʳʡ ʧʨʦʝʢʪ ʥʝ ʫʜʘʣʩʷ 

ʠʤʝʥʥʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʫʯʘʩʪʥʠʢʠ ʥʝ ʩʤʦʛʣʠ ʥʘʣʘʜʠʪʴ ʚ ʭʦʜʝ ʩʦʚʤʝʩʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ.  ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɺʘʚʠʣʦʥ-

ʩʢʦʡ ʙʘʰʥʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚʦʟʥʠʢ ʦʪʥʶʜʴ ʥʝ ʚ XX ʚʝʢʝ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʣʶʜʠ ʟʘʥʠʤʘʶʪʩʷ ʜʘʚʥʦ.  ɿʘʜʦʣʛʦ ʜʦ ʧʦʷʚ-

ʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ ʚʦʟʥʠʢʣʠ ʧʦʥʷʪʠʷ çʟʘʧʠʩʴè, çʜʘʥʥʳʝè, çʩʤʳʩʣè, çʢʦʥ-

ʮʝʧʮʠʷè, çʦʪʦʙʨʘʞʝʥʠʝè, ʥʦ ʜʦ ʧʦʷʚʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴ-

ʰʠʥʩʪʚʫ ʣʶʜʝʡ ʦʙʳʯʥʦ ʫʜʘʚʘʣʦʩʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ ʟʘʜʫʤʳʚʘ-

ʷʩʴ ʦ ʪʦʤ, ʢʘʢ ʦʥʠ ʵʪʦ ʜʝʣʘʶʪ, ʚʩʝ ʧʦʥʷʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʙʳʣʠ ʘʙʩʪʨʘʢʮʠʷʤʠ, ʠʥʪʝʨʝʩʥʳʤʠ ʪʦʣʴʢʦ ʫʟʢʦʤʫ ʢʨʫʛʫ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʬʠʣʦʩʦʬʦʚ, ʤʘʪʝʤʘʪʠʢʦʚ ʠ ʣʠʥʛʚʠʩʪʦʚ. 

ɺʦʟʤʦʞʥʳ ʜʚʘ ʩʮʝʥʘʨʠʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʵʪʦʤ ʢʦʤʧʴʶʪʝʨ ʠʣʠ ʥʝʪ): 
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ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ 

ʉʦʚʤʝʩʪʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ 

ɸ ɹ 

 

ʈʠʩ.  1. ʉʮʝʥʘʨʠʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ 

 

ɿʜʝʩʴ ʚʩʝ ʚʠʜʥʦ ʠʟ ʩʭʝʤʳ.  ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ (ɸ) ʢʘʞʜʳʡ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʦʙ-

ʤʝʥʘ ʠʤʝʝʪ ʩʚʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ.  ʏʘʩʪʴʶ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʥ 

ʦʙʤʝʥʠʚʘʝʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʟ ʧʘʨʪʥʝʨʦʚ, ʠ ʤʦʞʝʪ ʧʦʧʦʣʥʷʪʴ ʩʚʦʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʠʥʬʦʨʤʘʮʠʝʡ ʦʪ ʜʨʫʛʠʭ ʧʘʨʪʥʝʨʦʚ.  ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ (ɹ) ʚʩʝ ʫʯʘʩʪ-

ʥʠʢʠ ʨʘʙʦʪʳ ʧʦʣʴʟʫʶʪʩʷ ʦʙʱʠʤ ʭʨʘʥʠʣʠʱʝʤ ʠʥʬʦʨʤʘʮʠʠ.  ʄʦʞʥʦ ʜʚʘ ʵʪʠʭ 

ʚʘʨʠʘʥʪʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʚʳʷʚʠʪʴ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʠʟ 

ʥʠʭ, ʩʨʘʚʥʠʪʴ.  ʊʦ, ʦ ʯʝʤ ʤʳ ʛʦʚʦʨʠʣʠ, ʢʘʩʘʝʪʩʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʚʦʦʙʱʝ 

(ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʮʝʥʘʨʠʷ). 

ʉ ʧʦʷʚʣʝʥʠʝʤ ʠ ʩ ʰʠʨʦʢʠʤ ʚʥʝʜʨʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʚʩʝ ʧʨʦʰʣʳʝ ʥʘʨʘ-

ʙʦʪʢʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʠʦʙʨʝʣʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʇʦʵʪʦʤʫ ʫʪʦʯʥʠʤ: ʚ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʤʧʴʶʪʝʨʘʤ. 

ʅʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ 60-ʭ ʛʦʜʦʚ XX ʚʝʢʘ, ʢʦʤʧʴʶʪʝʨʳ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴ-

ʰʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  ʈʘʙʦʪʘ 

ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʤʳʩʣʠʤʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴ-

ʶʪʝʨʦʚ.   

ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʨʝʰʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ 

ʪʝʭ, ʢʪʦ ʨʝʰʘʝʪ ʵʪʠ ʟʘʜʘʯʠ.  ɽʱʝ ʚ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʦʝ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʳʣʦ ʩʦʤʥʠʪʝʣʴʥʳʤ.  ɼʦʩʪʘʪʦʯʥʦ ʧʨʠʚʝʩʪʠ ʧʨʦ-

ʩʪʦʡ ʨʘʩʯʝʪ: ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʩʪʦʠʣ ʦʢʦʣʦ 

ʤʠʣʣʠʦʥʘ ʨʫʙʣʝʡ, ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʞʝʥʝʨ ʠʤʝʣ 

ʟʘʨʧʣʘʪʫ ʦʢʦʣʦ 250 ʨʫʙʣʝʡ, ʠ ʙʳʣ ʩʯʘʩʪʣʠʚ ʦʪ ʪʘʢʦʡ ʟʘʨʧʣʘʪʳ.  ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʚʳʛʦʜʥʝʝ ʙʳʣʦ ʚʤʝʩʪʦ ʧʦʢʫʧʢʠ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘʥʷʪʴ ʦʪʜʝʣ ʠʥʞʝʥʝ-

ʨʦʚ, ʢʦʪʦʨʳʝ ʚʧʦʣʥʝ ʤʦʛʣʠ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘʜʘʯʘʤʠ, ʨʝʰʘʝʤʳʤʠ ʢʦʤʧʴʶʪʝʨʦʤ.  

ʂʦʥʝʯʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʟʘʜʘʯ ʪʠʧʘ ʨʘʩʯʝʪʘ ʧʦ ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ ʥʝ ʨʝʰʘʝʤʳ ʚ ʧʨʠʥʮʠʧʝ. 

ʉʝʡʯʘʩ ʵʪʠ ʩʦʤʥʝʥʠʷ ʠʩʯʝʟʣʠ ʩʘʤʠ ʩʦʙʦʡ, ʠ ʪʦʪ ʞʝ ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʥʞʝʥʝʨ ʤʦʞʝʪ ʢʫʧʠʪʴ ʭʦʨʦʰʠʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʟʘ ʦʜʥʫ ʤʝʩʷʯʥʫʶ ʟʘʨʧʣʘʪʫ.  ʂ ʪʦʤʫ ʞʝ, ʚʦʟʤʦʞʥʦʩʪʠ 
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ʪʘʢʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʝʠʟʤʝʨʠʤʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʢʦʤʧʴʶʪʝʨʘ 80-ʭ ʛʦʜʦʚ.  ʂʘʟʘ-

ʣʦʩʴ ʙʳ, ʩʦʤʥʝʥʠʷ ʠ ʧʨʝʧʷʪʩʪʚʠʷ ʠʩʯʝʟʣʠ, ʤʦʞʥʦ ʧʦʢʫʧʘʪʴ ʚʩʝ ʥʦʚʳʝ ʠ ʥʦ-

ʚʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠ ʙʝʩʢʦʥʝʯʥʦ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʨʝʘʣʴʥʘʷ ʧʦʣʴʟʘ ʦʪ ʢʦʤʧʴʶʪʝʨʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝ ʩʪʦʣʴ 

ʚʧʝʯʘʪʣʷʶʱʘ.  ʆʯʝʚʠʜʥʦ, ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʢʦʤʧʴʶʪʝʨʦʚ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ 

ʙʳʣʦ ʙʳ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʦ-

ʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʵʪʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.  ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ, ʥʫʞʥʦ ʠʭ ʚʳʷʚʠʪʴ.  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʷʚʠʪʴ 

ʵʪʠ ʧʨʦʙʣʝʤʳ, ʨʘʩʩʤʦʪʨʠʤ, ʯʝʤ ʨʘʙʦʪʘ ʩʧʝʮʠʘʣʠʩʪʘ ʩ ʢʦʤʧʴʶʪʝʨʦʤ ʦʪʣʠʯʘ-

ʝʪʩʷ ʦʪ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʘ ʙʝʟ ʢʦʤʧʴʶʪʝʨʘ. 

ʇʨʠʥʷʪʦ ʚʩʝ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʝ, ʜʝʣʠʪʴ ʥʘ ʘʧʧʘʨʘʪ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (hardware) ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (software).  ʇʨʠ ʨʘʩ-

ʩʤʦʪʨʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʜʝʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʦʝ ʚʥʠ-

ʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʷʪʴʩʷ ʧʨʦʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ.  ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘ-

ʯʠ, ʪ.ʢ. ʝʛʦ ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ 100%, ʯʪʦ, ʚ ʧʨʠʥʮʠʧʝ, ʥʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʥʝʜʘʣʝʢʦ ʦʪ ʠʩʪʠʥʳ. 

ɺ ʪʦʡ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ, ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʨʤʠʥʦʚ, ʦʩʦʙʝʥʥʦ ï ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʥʝ 

ʫʩʪʦʷʣʦʩʴ.  ʄʥʦʛʠʝ ʨʫʩʩʢʠʝ ʪʝʨʤʠʥʳ ʠʤʝʶʪ ʧʦ ʜʚʘ ʠ ʙʦʣʝʝ ʟʥʘʯʝʥʠʡ.  ʋ ʪʝʨ-

ʤʠʥʘ çʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪè ʝʩʪʴ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʜʚʘ ʟʥʘʯʝʥʠʷ: 

1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ ʥʝʢʦʪʦʨʳʭ ʘʧʧʘʨʘʪ-

ʥʳʭ ʠ/ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʫʧʝʥ, ʙʝʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʜʣʷ 

ʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʦʤ, 

2. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʦʚ ʜʝʣʦʚʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʨʦʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʩʦ-

ʩʪʦʷʥʠʡ. 

ɺ ʪʘʙʣʠʮʝ ʧʦʜ çʵʣʝʢʪʨʦʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤè ʧʦʥʠʤʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 2. 
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ɼʚʘ ʠʩʧʦʣʥʠʪʝʣʷ, ʛʦʚʦʨʷʱʠʭ ʥʘ ʦʜʥʦʤ 

ʷʟʳʢʝ, ʚʩʝʛʜʘ ʤʦʛʫʪ ʦʙʤʝʥʷʪʴʩʷ ʠʥʬʦʨ-

ʤʘʮʠʝʡ, ʜʘʞʝ ʝʩʣʠ ʦʥʠ ʨʘʙʦʪʘʶʪ ʚ ʩʦ-

ʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʚʘ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʷ 

ʤʦʛʣʠ ʦʙʤʝʥʷʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʵʪʦ 

ʩʧʝʮʠʘʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ.  ɼʦʭʦʜʠʪ ʜʦ ʪʦʛʦ, ʯʪʦ 

ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʙʤʝʥʝ ʠʥʬʦʨʤʘʮʠʝʡ 

ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʚʝʨʩʠʷʤʠ ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
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 ɿʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ 

ɿʘʚʠʩʠʪ ʢʘʢ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢ ʠ 

ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ʇʨʘʢ-

ʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʘʶʱʠʤʠʩʷ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʩʦʩʪʘʚ-

ʣʷʝʪ 90-95%. 
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 ɿʘʪʨʘʪʳ ʪʨʫʜʘ.  ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʝʨʝ-

ʜʘʯʠ ʪʨʝʙʫʝʪʩʷ ʢʦʧʠʨʦʚʘʣʴʥʘʷ ʪʝʭʥʠʢʘ.  

ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦʙʲʝʤ ʬʠʟʠʯʝʩʢʠʭ (ʙʫʤʘʞ-

ʥʳʭ) ʥʦʩʠʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʝʣʠʢ. 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ɿʘ-

ʪʨʘʪʳ ʥʘ ʩʘʤʫ ʧʝʨʝʜʘʯʫ, ʦʩʫʱʝʩʪʚʣʷʝʤʫʶ ʧʦ ʢʦʤ-

ʧʴʪʁʝʨʥʳʤ ʩʝʪʷʤ ʠʣʠ ʥʘ ʢʦʤʧʘʢʪʥʳʭ ʥʦʩʠʪʝʣʷʭ, 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ʋʪʚʝʨʞʜʝʥʠʝ 
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ɼʣʷ ʫʪʚʝʨʞʜʝʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, - ʩʝʨʪʠ-

ʬʠʢʘʮʠʠ) ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 

ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʙʫʤʘʛʝ, ʢʦ-

ʪʦʨʳʡ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʩʤʦʪʨʝʥ ʠ 

ʧʦʥʷʪ ʫʪʚʝʨʞʜʘʶʱʠʤ ʣʠʮʦʤ (ʦʨʛʘʥʠ-

ʟʘʮʠʝʡ). 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʩʤʦʪʨʘ ʜʦʢʫʤʝʥʪʘ ʧʨʠ ʫʪ-

ʚʝʨʞʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʠʣʠ ʠʜʝʥʪʠʯʥʦʝ ʪʦʤʫ, ʚ ʢʦʪʦʨʦʤ ʜʦʢʫʤʝʥʪ ʙʳʣ 

ʩʦʟʜʘʥ, ʠʣʠ ʩʦʚʤʝʩʪʠʤʦʝ ʩ ʥʠʤ 
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ɿʘʜʘʯʘ  ɹʝʟ ʢʦʤʧʴʶʪʝʨʦʚ ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ 
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 ɿʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʪ-

ʚʝʨʞʜʘʶʱʝʛʦ ʣʠʮʘ 

ɿʘʚʠʩʠʪ ʢʘʢ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫʪʚʝʨʞʜʘʶʱʝʛʦ ʣʠ-

ʮʘ, ʪʘʢ ʠ ʦʪ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-

ʥʠʷ.  ʇʨʘʢʪʠʯʝʩʢʠ ʥʘʜʝʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 

ʤʝʞʜʫ ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʦʜʫʢ-

ʪʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 90-95%. 
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 ʊʦʣʴʢʦ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ (ʚ ʪ.ʯ. ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʕʎʇ ï ʵʣʝʢʪʨʦʥʥʫʶ 

ʮʠʬʨʦʚʫʶ ʧʦʜʧʠʩʴ) + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ʍʨʘʥʝʥʠʝ 
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ʃʶʙʦʡ ʜʦʢʫʤʝʥʪ, ʝʩʣʠ ʦʙʝʩʧʝʯʝʥʘ ʝʛʦ 

ʬʠʟʠʯʝʩʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ (ʩʤ. ʧʫʥʢʪ 

çʅʘʜʝʞʥʦʩʪʴè) ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥ ʠʟ 

ʘʨʭʠʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʦʙʥʦʚʣʝʥʠʷʤʠ: 

- ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʠʣʠʡ 
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 ɽʩʣʠ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʦʪ ʚʣʘʛʠ 

ʠ ʩʦʣʥʮʘ, ʤʳʰʝʡ (ʧʦʝʜʘʶʱʠʭ ʙʫʤʘʛʫ) ʠ 

ʤʫʭ (ʧʦʝʜʘʶʱʠʭ ʩʫʭʦʡ ʦʩʪʘʪʦʢ ʪʫʰʠ), 

ʥʘʜʝʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ï 100% ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʩʦʪʝʥ ʣʝʪ. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʩʣʫʯʘʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ, ʢʦʛʜʘ 

ʠʛʨʘʝʪ ʨʦʣʴ ʥʘʜʝʞʥʦʩʪʴ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʬʠ-

ʟʠʯʝʩʢʠʭ ʥʦʩʠʪʝʣʝʡ. 
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ʊʨʝʙʫʶʪʩʷ ʙʦʣʴʰʠʝ ʧʦʤʝʱʝʥʠʷ, ʚ ʢʦ-

ʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʩʣʦʚʠʷ. 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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ɿʘʜʘʯʘ  ɹʝʟ ʢʦʤʧʴʶʪʝʨʦʚ ʉ ʢʦʤʧʴʶʪʝʨʘʤʠ 

ʉʦʟʜʘʥʠʝ ʜʦʢʫ-

ʤʝʥʪʦʚ 
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ʃʶʙʦʡ ʜʦʢʫʤʝʥʪ, ʝʩʣʠ ʦʙʝʩʧʝʯʝʥʘ ʝʛʦ 

ʬʠʟʠʯʝʩʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ (ʩʤ. ʧʫʥʢʪ 

çʅʘʜʝʞʥʦʩʪʴè) ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥ ʠʟ 

ʘʨʭʠʚʘ ʠ ʩʢʦʧʠʨʦʚʘʥ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʦʙʥʦʚʣʝʥʠʷʤʠ: 

- ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤ; 

- ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘ ʜʣʷ ʝʛʦ ʚʦʩ-

ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʫʩʠʣʠʡ 
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 ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ (ʢʦʧʠʨʦ-

ʚʘʣʴʥʦʡ) ʘʧʧʘʨʘʪʫʨʳ + ʨʘʩʭʦʜʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʦʣʫʯʝʥʠʝ 

ʩʧʨʘʚʦʯʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ 
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ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ ʠ ʢʘʪʘʣʦʛʠʟʘʮʠʠ ʜʦʢʫ-

ʤʝʥʪʦʚ. 

ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ (ʧʦʠʩʢʦʚʦʛʦ) ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺʥʝʩʝʥʠʝ ʠʟʤʝ-

ʥʝʥʠʡ 
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  ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʦʚʝʨʢʘ 
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ɿʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʦ-

ʚʝʨʷʶʱʝʛʦ ʣʠʮʘ 

ɿʘʚʠʩʠʪ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʦʚʝʨʷʶʱʝʛʦ ʣʠʮʘ, ʥʦ 

ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʘʣʠ-

ʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʚʝʨʢʠ 

ï çʯʝʢʝʨʦʚè 
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 ʊʦʣʴʢʦ ʟʘʪʨʘʪʳ ʪʨʫʜʘ ɿʘʪʨʘʪʳ ʪʨʫʜʘ + ʩʪʦʠʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ (ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦ-

ʚʝʨʢʠ - çʯʝʢʝʨʦʚè) + ʩʪʦʠʤʦʩʪʴ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ. 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʢʨʘʪʢʦʛʦ ʘʥʘʣʠʟʘ, ʤʥʦʛʠʝ ʟʘʜʘʯʠ ʢʦʪʦʨʳʝ ʧʨʠ 

ʧʨʝʞʥʝʡ, ʜʦʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʰʘʣʠʩʴ ʯʝʣʦʚʝʢʦʤ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʪʝʧʝʨʴ ʜʣʷ ʩʚʦʝʛʦ ʨʝʰʝʥʠʷ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ.   

ʕʢʟʝʤʧʣʷʨ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʟʜʝʣʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʨʝʜʩʪʚʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʠʟʜʝʣʠʷ (ʠʥʪʝʨʧʨʝʪʘʮʠʠ): 

 ʌʦʨʤʘ  ʉʨʝʜʩʪʚʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

1 ʊʨʘʜʠʮʠʦʥʥʘʷ ʙʫʤʘʞʥʘʷ ʅʝ ʪʨʝʙʫʝʪʩʷ, ʧʦʥʠʤʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʝʣʦʚʝ-

ʢʦʤ 

2 ʄʝʜʠʘ (ʤʠʢʨʦʬʠʣʴʤʳ, ʧʣʘʩʪʠʥʳ, ʤʘʛ-

ʥʠʪʥʳʝ ʣʝʥʪʳ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʜʠʩʢʠ) 

ʊʨʝʙʫʶʪʩʷ ʫʩʪʨʦʡʩʪʚʘ ʚʦʩ-

ʧʨʦʠʟʚʝʜʝʥʠʷ 

3 ʂʦʤʧʴʶʪʝʨʥʘʷ  ʊʨʝʙʫʶʪʩʷ ʢʦʤʧʴʶʪʝʨʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠ-

ʝʡ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ ʣʶʜʴʤʠ, ʥʦ ʠ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʵʪʠ ʣʶʜʠ ʨʘʙʦʪʘʶʪ, ʘ ʪʦʯʥʝʝ ï ʤʝʞʜʫ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʣʶʜʴʤʠ ʢʦʤʧʴʶʪʝʨ-

ʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 11 

  

 

ɼʦʢʦʤʧʴʶʪʝʨʥʘʷ 

ʵʧʦʭʘ 

ʅʘʯʘʣʦ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʧʦʭʠ 

ʇʨʦʜʦʣʞʝʥʠʝ  

ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʧʦʭʠ 

 

ʈʠʩ.  2. ʀʟʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʵʧʦʭʠ 

ʆʙʝʩʧʝʯʠʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʩʣʦʞ-

ʥʝʝ, ʯʝʤ ʤʝʞʜʫ ʣʶʜʴʤʠ.  ɽʩʣʠ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʷʟʳʢ, ʥʘ ʢʦʪʦʨʦʤ ʩ ʥʠʤ ʦʙʱʘʶʪ-

ʩʷ (ʫʩʪʥʦ ʠʣʠ ʧʠʩʴʤʝʥʥʦ) ʠ ʨʘʟʙʠʨʘʝʪʩʷ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʦʥ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʪʝʢʩʪ.  ʉ ʢʦʤʧʴʶʪʝʨʥʳʤ ʧʨʠʣʦʞʝʥʠʝʤ ʛʦʨʘʟ-

ʜʦ ʩʣʦʞʥʝʝ.  ʂʦʤʧʴʶʪʝʨʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʶʜʝʡ, ʤʦʛʫʪ ʚʦʩʧʨʠ-

ʥʠʤʘʪʴ ʪʦʣʴʢʦ ʦʯʝʥʴ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. 

ʇʨʝʜʩʪʘʚʠʤ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʫ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʨʘʟʨʘʙʘʪʳʚʘʶʱʝʛʦ ʩʦʝʜʠʥʠ-

ʪʝʣʴʥʳʡ ʰʦʚ (ʨʷʜ ʟʘʢʣʝʧʦʢ, ʩʦʝʜʠʥʷʶʱʠʭ ʧʘʢʝʪ ʣʠʩʪʦʚʳʭ ʜʝʪʘʣʝʡ).  ɽʩʣʠ 

ʢʦʥʩʪʨʫʢʪʦʨ, ʛʦʪʦʚʷ ʩʧʝʮʠʬʠʢʘʮʠʶ, ʜʣʷ ʟʘʢʣʝʧʢʠ ʚ ʛʨʘʬʝ çʢʦʣʠʯʝʩʪʚʦè ʚʤʝ-

ʩʪʦ ç4500è ʟʘʧʠʰʝʪ ç4500?è, ʪʦ ʣʶʙʳʤ ʜʨʫʛʠʤ ʯʝʣʦʚʝʢʦʤ (ʜʨʫʛʠʤ ʢʦʥʩʪʨʫʢ-

ʪʦʨʦʤ, ʪʝʭʥʦʣʦʛʦʤ, ʧʣʘʥʦʚʠʢʦʤ, ʜʠʩʧʝʪʯʝʨʦʤ ʠ ʪ.ʜ.) ʵʪʘ ʟʘʧʠʩʴ ʙʫʜʝʪ ʚʦʩ-

ʧʨʠʥʷʪʘ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʦ.  ʏʝʣʦʚʝʢ ʧʦʡʤʝʪ, ʯʪʦ ʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ, ʚʦʟʤʦʞ-

ʥʦ, ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ. 
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ʉʦʚʝʨʰʝʥʥʦ ʧʦ-ʜʨʫʛʦʤʫ ʚʦʩʧʨʠʤʝʪ ʵʪʫ ʟʘʧʠʩʴ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ 

(ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ), ʝʩʣʠ ʧʨʠ ʝʝ ʥʘʧʠʩʘʥʠʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ 

ʧʦʷʚʣʝʥʠʝ ʚ ʛʨʘʬʝ çʢʦʣʠʯʝʩʪʚʦè ʚʦʧʨʦʩʠʪʝʣʴʥʦʛʦ ʟʥʘʢʘ: 

- ʚ ʥʘʠʣʫʯʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʦʙʥʘʨʫʞʠʪ ʥʘʨʫʰʝʥʠʝ ʩʠʥʪʘʢʩʠʩʘ ʠ ʦʙ-

ʨʘʪʠʪ ʥʘ ʵʪʦ ʤʝʩʪʦ ʥʘʰʝ ʚʥʠʤʘʥʠʝ; 

- ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʧʨʦʠʛʥʦʨʠʨʫʝʪ ʥʝʦʞʠʜʘʥʥʳʡ ʩʠʤʚʦʣ ʠ ʚʦʩ-

ʧʨʠʤʝʪ ʧʨʘʚʠʣʴʥʦʝ ʟʥʘʯʝʥʠʝ: 4500; 

- ʚ ʭʫʜʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ çʫʧʘʜʝʪè ʠʣʠ çʟʘʚʠʩʥʝʪè; 

- ʚ ʥʘʠʭʫʜʰʝʤ ʩʣʫʯʘʝ ʧʨʦʛʨʘʤʤʘ ʧʦʧʳʪʘʝʪʩʷ ʧʨʦʯʠʪʘʪʴ ʠ ʦʙʨʘʙʦʪʘʪʴ ʥʝ-

ʧʦʥʷʪʥʳʡ ʩʠʤʚʦʣ ʢʘʢ ʯʠʩʣʦ, ʧʦʣʫʯʠʪ ʥʝʢʦʪʦʨʦʝ ʙʝʟʫʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʥʘʧʨʠ-

ʤʝʨ, ç45 ʤʣʥ ʟʘʢʣʝʧʦʢè ʠ ʧʨʦʜʦʣʞʠʪ ʩ ʥʠʤ ʨʘʙʦʪʘʪʴ.  ɺʦʦʙʨʘʟʠʪʝ, ʯʪʦ ʧʨʦ-

ʠʟʦʡʜʝʪ, ʝʩʣʠ ʵʪʦ ʟʥʘʯʝʥʠʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʟʘʜʘʥʠʷ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʷʚʢʠ 

ʥʘ ʟʘʢʫʧʢʫ ʢʦʤʧʣʝʢʪʫʶʱʠʭ!!! 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʧʦʩʦʙʥʦ ʧʨʦʯʝʩʪʴ ʠ ʠʥʪʝʨ-

ʧʨʝʪʠʨʦʚʘʪʴ (ʪ.ʝ. ʧʦʥʷʪʴ ʠ ʦʙʨʘʙʦʪʘʪʴ) ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʧʨʠʣʦʞʝʥʠʝ ʧʦʥʠʤʘʝʪ ʬʦʨʤʘʪ ʜʘʥʥʳʭ (ʬʠʟʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʜʘʥʥʳʭ), ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ (ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ) ʠ 

ʩʤʳʩʣ ʜʘʥʥʳʭ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ). 

ʉʧʦʩʦʙʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʥʘʟʳʚʘʝʪʩʷ ʠʥ-

ʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴʶ.  ʋʨʦʚʥʠ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝ-

ʥʠʡ ï ʵʪʦ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʯʘʩʪʠ ʠ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ.  ʉʘʤʦʡ ʩʣʦʞʥʦʡ, ʩʘʤʦʡ ʫʥʠ-

ʚʝʨʩʘʣʴʥʦʡ ʠ ʩʘʤʦʡ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ.  ʀʥ-

ʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʜʚʫʭ ʧʨʠʣʦʞʝʥʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʧʨʠʣʦʞʝʥʠʷ ʨʘʙʦʪʘʪʴ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʀʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʥʷʪʠʝʤ ʠʥʪʝʛʨʘʮʠʠ, ʪ.ʝ. ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ï ʵʪʦ ʪʝʭʥʦʣʦʛʠʷ ʜʦʩʪʠʞʝʥʠʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ. 

ʂ ʤʝʪʦʜʘʤ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʦʪʥʦʩʷʪʩʷ [4]: 

ʀʥʢʘʧʩʫʣʷʮʠʷ ï ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʝ PDM-ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʝʪ ʬʘʡʣʳ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʤʦʞʝʪ ʟʘʧʫʩʪʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʨʠʣʦʞʝʥʠʝ; 

ʀʥʪʝʛʨʘʮʠʷ ʜʘʥʥʳʭ ʥʘ ʫʨʦʚʥʝ ʠʥʢʘʧʩʫʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʢʣʘʩʩʫ PDM (Product Data 

Management).  ʉʠʩʪʝʤʘ PDM ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦ-

ʤʦʛʘʝʪ ʫʯʘʩʪʚʫʶʱʠʤ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠʟʜʝʣʠʷ ʠʩʧʦʣʥʠʪʝʣʷʤ ʫʧʨʘʚʣʷʪʴ ʢʘʢ ʜʘʥ-

ʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ, ʪʘʢ ʠ ʧʨʦʮʝʩʩʦʤ ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʠʟʜʝʣʠʷ.  ʉʠʩʪʝʤʘ PDM ʧʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʠʟʜʝʣʠʠ, ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʦʚ ʜʘʥʥʳʭ, ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʚʥʦʩʠʤʳʭ ʠʟʤʝʥʝ-

ʥʠʡ.  ʉʠʩʪʝʤʘ PDM ʩʣʝʜʠʪ ʟʘ ʙʦʣʴʰʠʤʠ, ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʠʩʷ, ʤʘʩʩʠʚʘ-

ʤʠ ʜʘʥʥʳʭ.  ʉʠʩʪʝʤʳ PDM ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʙʘʟ ʜʘʥʥʳʭ ʪʝʤ, ʯʪʦ ʠʥʪʝʛʨʠʨʫʁ ʪ 

ʠʥʬʦʨʤʘʮʠʶ ʨʘʟʥʳʭ ʬʦʨʤʘʪʦʚ ʠ ʪʠʧʦʚ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʤʝʩʪʦ ʩʠʩʪʝʤ PDM ʚ ʦʙʱʝʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʡ ʮʝʧʦʯʢʝ. 
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ʈʠʩ.  3. ɺʟʘʠʤʦʩʚʷʟʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʉʠʩʪʝʤʳ PDM ʠʛʨʘʶʪ ʨʦʣʴ ʩʚʷʟʫʶʱʝʛʦ ʟʚʝʥʘ ʤʝʞʜʫ ʵʪʘʧʦʤ ʠʥʞʝʥʝʨʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʦʛʦ ʠʟʜʝʣʠʷ ʠ ʩʠʩʪʝʤʘʤʠ MRP (Manufactur-

ing Resource Planning), ʨʝʰʘʶʱʠʤʠ ʟʘʜʘʯʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠ-

ʥʘʥʩʘʤʠ, ʩʢʣʘʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʩʥʘʙʞʝʥʠʝʤ ʠ ʩʙʳʪʦʤ, ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫ-

ʞʠʚʘʥʠʝʤ. 

ʀʥʪʝʨʬʝʡʩ ï PDM-ʩʠʩʪʝʤʘ ʠ ʧʨʦʯʠʝ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʙʝʥʠʚʘʪʴʩʷ ʬʘʡʣʘʤʠ ʠ ʥʝʢʦʪʦʨʳʤʠ ʤʝʪʘʜʘʥʥʳʤʠ (ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʣʴ-

ʟʦʚʘʪʝʣʷ); 

ʉʪʦʠʤʦʩʪʴ ʪʨʘʥʩʣʷʪʦʨʦʚ ʜʘʥʥʳʭ ʜʣʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 40% ʦʪ ʩʪʦʠʤʦʩʪʠ ʩʘʤʦʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ʇʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʣʷʪʦʨʦʚ ʜʘʥ-

ʥʳʭ ʩʪʦʠʤʦʩʪʴ ʪʨʘʥʩʣʷʪʦʨʦʚ ʜʘʥʥʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʩʠʣʘ ʙʳ ʩʪʦʠʤʦʩʪʴ 

ʩʘʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʧʨʦʛʨʘʤʤʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ 100% ʧʦʣʥʦʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʦ 100% ʥʘ-

ʜʝʞʥʦʩʪʴʶ.  ʇʨʠʚʝʜʝʤ ʨʝʟʫʣʴʪʘʪʳ ʪʨʘʥʩʣʷʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʬʦʨʤʘʪʘʤʠ, ʧʫʙʣʠʢʫʝʤʳʝ ʬʠʨʤʦʡ STEP Tools, inc.  ʉʣʫʞʙʘ ʪʨʘʥʩʣʷʮʠʠ ʜʘʥ-

ʥʳʭ ʩʫʱʝʩʪʚʫʝʪ ʩ 1991 ʛʦʜʘ, ʠ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ, ʦʩʨʝʜʥʝʥʥʳʝ ʟʘ ʥʝʩʢʦʣʴʢʦ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ.  ɻʨʘʬʠʢ ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʚ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʛʘʟʝʪʝ ʬʠʨʤʳ STEP Tools, Inc.  ʕʣʝʢʪʨʦʥʥʘʷ ʛʘʟʝʪʘ ʨʘʩʩʳʣʘʣʘʩʴ ʧʦ 

ʧʦʜʧʠʩʢʝ. 
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ʈʠʩ.  4.  ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʚʝʨʪʘʮʠʠ ʬʘʡʣʦʚ ʟʘ 1999-2002 ʛʛ ʧʦ ʤʘʪʝʨʠʘʣʘʤ STEP Tools, Inc. 

 

ʅʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ, ʧʨʠʭʦʜʷʱʘʷ ʥʘ ʚʭʦʜ ʩʠʩʪʝʤʳ ʠʤʧʦʨʪʘ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥʘ ʣʶʙʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʩ ʣʶʙʳʤ ʪʠʧʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʝʝ ʢʘʯʝʩʪʚʫ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʩʪʘʥʜʘʨʪ STEP ʜʦʧʫʩʢʘʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʪʨʘʢʪʦʚʢʠ ʠ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʜʦʩʪʠʞʝʥʠʷ ʦʜʥʦʡ ʮʝʣʠ. ʅʘʧʨʠʤʝʨ, ʦʜʥʠʭ ʩʧʦʩʦʙʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʙʦʨʦʢ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʳ ʥʘʩʯʠʪʘʣʠ ʜʚʘ ʦʩʥʦʚʥʳʭ, ʩ ʧʦʜ-

ʚʠʜʘʤʠ, ʠ ʥʝʩʢʦʣʴʢʦ ʩʤʝʰʘʥʥʳʭ, ʠʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʥʝ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʪʠʧʘ I-DEAS ʠ ʪ.ʧ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʦʪʦʢʦʣʦʚ 

STEP ʚʥʦʩʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʜʝʨʞʢʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʧʦʣʝʟʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʪʘʢʠʭ ʢʘʢ ʧʝʨʝʜʘʯʘ ʮʚʝʪʦʚ ʚ ʧʨʦ-

ʪʦʢʦʣʝ 214) ʩ ʜʨʫʛʦʡ. ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʚʩʪʨʝʯʘʶʱʫʶʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚʦʚʩʝ ʥʝ 

ʛʠʧʦʪʝʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʧʨʠʭʦʜʷʱʠʡ ʬʘʡʣ ʚʦʚʩʝ ʥʝʢʦʨʨʝʢʪʝʥ ʠʣʠ 

ʩʦʜʝʨʞʠʪ ʥʝʢʦʨʨʝʢʪʥʳʝ ʜʘʥʥʳʝ. ɼʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʘʥʩʣʷʪʦʨ ʜʦʣʞʝʥ ʨʘ-

ʙʦʪʘʪʴ ʫʩʪʦʡʯʠʚʦ, ʧʦʟʚʦʣʷʷ ʧʨʠ ʵʪʦʤ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʫʤ ʠʟ 

ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩ.  5. ʇʦʤʠʤʦ ʧʨʦʙʣʝʤ ʩ ʛʝʦʤʝʪʨʠʝʡ ʦʯʝʚʠʜʥʳ ʧʨʦʙʣʝʤʳ ʩ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʩʙʦʨʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʅʘ ʈʠʩ.  5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʣʝʜʩʪʚʠʷ ʠʤʧʦʨʪʘ ʠʟ ʦʜʥʦʡ ʠʟʚʝʩʪʥʦʡ ʩʠʩ-

ʪʝʤʳ ʚ ʜʨʫʛʫʶ, ʥʝ ʤʝʥʝʝ ʠʟʚʝʩʪʥʫʶ. ʉʪʨʘʥʥʳʝ ʤʝʪʘʤʦʨʬʦʟʳ ʦʙʫʩʣʦʚʣʝʥʳ 

ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʙʦʨʦʢ ʠ ʪʝʤ, 

ʯʪʦ ʨʘʟʨʘʙʦʪʯʠʢʠ ʥʝ ʫʜʦʩʫʞʠʣʠʩʴ ʧʨʦʚʝʨʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʥʘ ʬʘʡʣʘʭ 

ʢʦʣʣʝʛ-ʢʦʥʢʫʨʝʥʪʦʚ. 

ʀʤʝʥʥʦ ʥʘ ʧʦʜʩʠʩʪʝʤʫ ʘʥʘʣʠʟʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʚʦʟʣʘ-

ʛʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʝʣʝʛʢʘʷ ʟʘʜʘʯʘ ʧʦʣʫʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦ ʧʦʩʪʨʦʝʥʥʳʭ ʩʙʦʨʦʢ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʊʦ ʝʩʪʴ ʝʝ ʨʘʟ-

ʚʠʪʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʛʨʦʤʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʠʤʝʨʦʚ, ʩʛʝʥʝʨʠʨʦ-

ʚʘʥʥʳʭ ʨʘʟʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʪʝʩʪʠ-

ʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ ʤʦʜʫʣʷ. 

 

ʈʠʩ.  6. ʊʠʧʠʯʥʘʷ ʦʰʠʙʢʘ  - ʥʝʧʨʘʚʠʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʘʥʠ 

ʆʜʥʘʢʦ, ʥʘʚʝʨʥʦʝ, ʩʘʤʳʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʦʙʤʝʥʘ ʩ 

ʚʥʝʰʥʠʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ï ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʯʝʤ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʠʤʧʦʨʪʘ ï ʟʘ 

ʵʪʦ ʦʪʚʝʯʘʝʪ ʧʦʜʩʠʩʪʝʤʘ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʠ ʪʦ-

ʧʦʣʦʛʠʠ, ʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʦʨʪʘ ï ʵʪʦ ʧʦʜʩʠʩʪʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ 

ʵʢʩʧʦʨʪʘ. ʅʝʢʦʨʨʝʢʪʥʘʷ ʨʘʙʦʪʘ ʵʪʠʭ ʧʦʜʩʠʩʪʝʤ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʥʘʯʘʣʝ, 

ʤʦʞʝʪ ʜʘʞʝ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʠ ʠʩʢʘʪʴ ʦʙʭʦʜʥʳʝ ʧʫʪʠ.  ʅʘʧʨʠʤʝʨ, ʥʘ ʈʠʩ.  6  ʠʟʦʙʨʘʞʝʥʘ çʧʨʦ-

ʩʪʘʷè ʦʰʠʙʢʘ. ʃʠʙʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ, ʣʠʙʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʙʳʣʘ çʧʝ-

ʨʝʧʫʪʘʥʘè ʦʨʠʝʥʪʘʮʠʷ ʛʨʘʥʠ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠʥʠʤʘʶʱʘʷ ʩʠʩʪʝʤʘ 

ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʩʪʨʦʠʣʘ ʩʛʣʘʞʝʥʥʳʡ ʫʛʦʣ, ʧʦʚʝʨʭʥʦʩʪʴ ʛʨʘʥʠ ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʦʧʠʩʳʚʘʣʘʩʴ ʪʦʨʦʤ. ʂʦʥʝʯʥʦ, ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʫʞʝ ʧʦ-

ʟʚʦʣʝ̫ʪ ʣʝʯʠʪʴ ʧʦʜʦʙʥʳʝ ʦʰʠʙʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʣʠ ʠʥʪʝʨʘʢʪʠʚʥʦ, ʥʦ, ʚʩʝ 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 16 

ʞʝ, ʝʩʣʠ ʙʳ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʥʝ ʚʦʟʥʠʢʣʦ, ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʣʦ ʙʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʣʝʛʯʝ. 

ɽʱʝ ʦʜʠʥ ʘʩʧʝʢʪ ï ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ, ʪʘʢʠʭ ʢʘʢ 

VDA4955, AIAG-D15, JAMA, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʤʦʜʝʣʠ. ʆʜʥʘʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

çʛʦʪʦʚʳʭè ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʷʜʝʨ ʪʠʧʘ Parasolid, ʪʝʣʘ, ʧʨʦʭʦʜʷʱʠʝ ʰʪʘʪʥʳʝ 

ʧʨʦʚʝʨʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʞʝ ʧʦʧʘʜʘʶʪ ʚ ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʦʨʨʝʢʪʥʳʭ ʪʝʣ ʧʦ 

ʵʪʠʤ ʧʨʦʪʦʢʦʣʘʤ. 

 

 

ʇʨʠʤʝʨ ʦʰʠʙʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʜʘʥʥʳʭ ʧʨʠ ʤʠʛʨʘʮʠʠ ʜʘʥʥʳʭ ʠʟ CATIA 

ʚʝʨʩʠʠ 4.22 ʚ CATIA ʚʝʨʩʠʠ 5R7 

 

ʈʠʩ.  7. ʇʨʠʤʝʨ ʦʰʠʙʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 

 

ʀʥʪʝʛʨʘʮʠʷ ï ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʳʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʦʙ 

ʠʟʜʝʣʠʠ ʚʩʝʭ ʪʠʧʦʚ ʠ ʤʝʪʘʜʘʥʥʳʤʠ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʪʘʙʠʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ.  ʇʦ-

ʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙ ʦʙʤʝʥʝ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʦ ʜʦʣʛʦʩʨʦʯʥʦʤ ʭʨʘʥʝʥʠʠ, ʢʦʛʜʘ 

ʜʘʥʥʳʝ, ʩʦʟʜʘʥʥʳʝ ʦʜʥʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʜʦʣʞʥʳ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʯʠʪʘʪʴʩʷ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʧʫʩʪʴ ʜʘʞʝ ʨʝʰʘʶʱʠʤ ʪʝ 

ʞʝ ʩʘʤʳʝ ʟʘʜʘʯʠ, ʙʝʟ ʢʦʥʚʝʨʪʘʮʠʠ ʚʩʝ ʨʘʚʥʦ ʥʝ ʦʙʦʡʪʠʩʴ.  ʅʦ ʥʝʦʙʭʦʜʠʤʳ 

ʚʩʝʛʦ ʜʚʝ ʢʦʥʚʝʨʪʘʮʠʠ: ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʬʦʨʤʘʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʚ 

ʥʝʡʪʨʘʣʴʥʳʡ ʬʦʨʤʘʪ ʠ ʥʘʦʙʦʨʦʪ.  ʋʯʠʪʳʚʘʷ ʥʠʟʢʫʶ ʥʘʜʝʞʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʢʦʥʚʝʨʪʘʮʠʠ (90-95%), ʢʘʞʜʘʷ ʣʠʰʥʷʷ ʢʦʥʚʝʨʪʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʧʨʠʛʦʜʥʦʩʪʴ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
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ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʡʪʠʩʴ ʚʦʦʙʱʝ ʙʝʟ ʢʦʥʚʝʨʪʘʮʠʠ ʠ ʜʦʙʠʪʴʩʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʨʘʙʦʪʘʣʠ ʪʦʣʴʢʦ ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ 

ʬʦʨʤʘʪʘʤʠ.  ʊʝʦʨʝʪʠʯʝʩʢʠ ï ʜʘ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ ʚʦ-

ʧʨʦʩ ʦʙ ʵʪʦʤ ʥʝ ʩʪʦʠʪ, ʠ ʟʜʝʩʴ ʦʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʙʫʜʝʪ. 

ʂ ʠʥʪʝʛʨʘʮʠʠ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʧʦʜʭʦʜʘ ï CALS ʠ PLM.  ɼʘʥʥʳʝ 

ʧʦʥʷʪʠʷ ʯʘʩʪʦ ʧʫʪʘʶʪ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʜʘʞʝ ʥʘʠʚʥʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ï 

ʦʜʥʦ ʠ ʪʦ ʞʝ.  ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ, 

CALS ʠ PLM ï ʵʪʦ ʜʚʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʦʜʭʦʜʘ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʜʥʦʡ ʮʝʣʠ.  

ʎʝʣʴ ʵʪʘ ʩʦʩʪʦʠʪ ʚ ʧʦʣʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʚʩʝʭ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʘ, ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ ʀʟʜʝʣʠʷ: ʤʘʨʢʝʪʠʥʛ, ʧʦʜʛʦ-

ʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ), ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʥʘʙʞʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪ-

ʚʦ, ʢʦʥʪʨʦʣʴ, ʫʧʘʢʦʚʢʘ ʠ ʭʨʘʥʝʥʠʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʫʪʠʣʠʟʘ-

ʮʠʷ (ʩʤ. ʩʪʘʥʜʘʨʪʳ ʩʝʨʠʠ ISO 9000). 

ʇʦʭʦʜ PLM, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʷʩʥʘ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʨʠʩʫʥʢʘ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʚʩʝʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʜʥʦʛʦ ʢʨʫʧʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ.  ʅʘ ʈʠʩ.  8 ʪʘʢʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʦʢʘʟʘʥʳ ʚ ʚʠʜʝ çʘʢʫʣ ʠʤʧʝʨʠʘʣʠʟ-

ʤʘè, ʟʘʛʣʘʪʳʚʘʶʱʠʭ ʚʩʶ ʮʝʧʦʯʢʫ ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ ʀʟʜʝʣʠʷ.  ʀ ʠʟ ʵʪʦʛʦ ʞʝ 

ʨʠʩʫʥʢʘ ʚʠʜʥʘ ʠ ʦʩʥʦʚʥʘʷ ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ.  ʇʨʦʙʣʝʤʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʘʤ 

ʦʜʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ. 

 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 1 ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

CAD CAM CNC 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 2 ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  

CAD CAM CNC 

 

ʈʠʩ.  8. ʇʨʦʙʣʝʤʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʇʦʜʭʦʜ CALS, ʥʘʦʙʦʨʦʪ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʩʚʦʙʦʜʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʜʥʦʛʦ ʨʘʟʨʘʙʦʪʯʠʢʘ.  ʆʩʥʦʚʘ ʧʦʜʭʦʜʘ ï ʵʪʦ SDE, ʠʣʠ ɽʜʠʥʦʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʇʨʦʩʪʨʘʥʩʪʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʄʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ.  ʆʩʥʦʚʥʦʡ ʩʪʘʥʜʘʨʪ ï ʵʪʦ ISO 10303 

STEP (STandard for Exchange of Product model data ï ʉʪʘʥʜʘʨʪ ʦʙʤʝʥʘ ʜʘʥʥʳ-

ʤʠ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ).  ʉʪʘʪʫʩ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʘ 

ʦʯʝʥʴ ʚʘʞʥʳʭ ʩʚʦʡʩʪʚʘ STEP ï ʩʪʘʙʠʣʴʥʦʩʪʴ (ʩʪʘʥʜʘʨʪ ʧʝʨʝʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟ 
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ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʣʝʪ, ʠ ʥʦʚʳʝ ʚʝʨʩʠʠ ʥʝ ʠʟʤʝʥʷʶʪ ʠ ʥʝ ʦʪʤʝʥʷʶʪ, ʘ ʜʦʧʦʣʥʷ-

ʶʪ ʩʪʘʨʳʝ) ʠ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ (ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʤʘ-

ʪʝʨʠʘʣʳ ʧʦ ʩʪʘʥʜʘʨʪʫ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʚ ʀʥʪʝʨʥʝʪʝ ʠʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʢʫʧʣʝʥʳ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʜʦʣʣʘʨʦʚ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʦʨʛʘʥʘʭ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ɺʅʀʀʂʀ). 
 

 

ʇʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 1 

CAD CAM CNC 

ʇʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 2 

 

CAD CAM CNC 

ɼʘʥʥʳʝ ʚ 

ʬʦʨʤʘʪʝ STEP 

 

ʈʠʩ.  9. ʉʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ STEP 

 

ɼʣʷ ʈʦʩʩʠʠ, ʫʯʠʪʳʚʘʷ ʦʪʩʫʪʩʪʚʠʝ ʬʠʨʤ ʢʣʘʩʩʘ Siemens PLM Solutions 

(ʨʘʟʨʘʙʦʪʯʠʢ ʩʠʩʪʝʤʳ NX), Dassault Systemes (ʨʘʟʨʘʙʦʪʯʠʢ ʩʠʩʪʝʤʳ CATIA), 

ʠ ʪ.ʜ., CALS ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʠʝʤʣʝʤʳʤ ʨʝʰʝʥʠʝʤ.  ʂ ʪʦʤʫ ʞʝ, 

CALS ʜʣʷ ʈʦʩʩʠʠ ï ʵʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʨʝʘʣʴʥʳʡ ʧʫʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ.  ɽʩʣʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʚʢʣʶʯʘʷ ʨʘʙʦʯʠʝ ʧʨʦʝʢʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʜʝʣʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ï ʦʙʦʨʦʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʭʨʘʥʷʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʬʦʨʤʘʪʘʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʦʪʟʳʚʝ ʣʠʮʝʥʟʠʡ ʥʘ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠ-

ʣʦʞʝʥʠʷ, ʚʦʟʤʦʞʥʦ, ʧʦ ʧʦʣʠʪʠʯʝʩʢʠʤ ʤʦʪʠʚʘʤ, ʨʦʩʩʠʡʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʦʩʪʘʥʝʪʩʷ ʙʝʟ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

2. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʢ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤʫ ʠʟʣʦʞʝʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ.  ʅʝʩʦʤʥʝʥʥʦ, çʤʦʜʝʣʴè - ʦʜʥʦ 

ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ.  ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ çʤʦʜʝʣʴè.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʠ ʧʦʥʷʪʥʳʭ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ, ʜʘʥʥʦʝ ʚ [1]: 

ʄ ʝʩʪʴ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ S, ʝʩʣʠ ʄ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʦʣʫʯʝ-

ʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ S ʩ ʪʦʯʥʦʩʪʴʶ ɸ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝ-

ʣʴʶ ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʦʪʚʝʪʦʚ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʦʧʨʦ-

ʩʦʚ. 

ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʤʦʜʝʣʠ ʦʪʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʙʲʝʢʪ ï ʵʪʦ ʧʦʥʷ-

ʪʠʝ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʦʝ, ʯʝʤ ʩʠʩʪʝʤʘ.  ʀ ʩʘʤ ʤʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʠʣʠ ʩʠʩʪʝ-

ʤʘ ʠ ʩʘʤʘ ʤʦʜʝʣʴ ï ʵʪʦ ʦʙʲʝʢʪʳ.  ʂʘʢʦʚʘ ʧʨʠʨʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ï ʤʦʜʝʣʠ ʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚʦʧʨʦʩ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ, ʢʘʩʘʶʱʠʡ-
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ʩʷ ʩʦʦʪʥʦʰʝʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ, ʦʙʲʝʢʪʠʚʥʦʛʦ ʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʤʳʝ ʦʙʲʝʢʪʳ ï ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ 

ʦʙʲʝʢʪʳ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʥʘʜʦ ʦʪʚʝʪʠʪʴ, ʘ ʯʪʦ ʞʝ ʵʪʦ ʪʘʢʦʝ ï ʦʙʲʝʢʪʳ ʨʝʘʣʴ-

ʥʦʛʦ ʤʠʨʘ.  ʆʪʚʝʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ï ʦʪ ʧʨʠʤʠʪʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝ-

ʩʢʦʛʦ (ʥʘʧʨʠʤʝʨ, ʨʝʘʣʴʥʦ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʤʦʞʥʦ ʧʦʱʫʧʘʪʴ) ʜʦ ʪʦʡ ʠʥʪʝʨʧʨʝ-

ʪʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʘʝʪʩʷ ʚ ʬʠʣʴʤʝ çʄʘʪʨʠʮʘè.  ʌʦʨʤʫʣʠʨʦʚʢʘ ʪʦʯʥʦʛʦ ʦʙʦʩʥʦ-

ʚʘʥʥʦʛʦ ʦʪʚʝʪʘ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʅʘʯʥʝʤ ʩ ʙʦʣʝʝ ʧʨʦʩʪʦʛʦ ï ʩ ʤʦʜʝʣʠ.  ʇʦʯʝʤʫ ʵʪʦ ʧʨʦʱʝ ï ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, 

ʯʪʦ ʤʳ ʫʞʝ ʠʤʝʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʝ ʤʦʜʝʣʴ: ʵʪʦ ï ʦʙʲʝʢʪ, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʧʦʣʫʯʘʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʦ ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ, ʥʝ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʫʷ ʩ ʩʘʤʠʤ ʤʦʜʝʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ. 

ʄʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ ʤʘʪʝʨʠʘʣʴʥʳʤ ʚʝʱʝʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʦʤ.  ʕʪʦ ï ʢʦʤ-

ʧʦʥʦʚʦʯʥʳʝ ʤʦʜʝʣʠ ʠʟ ʜʝʨʝʚʘ, ʧʝʥʦʧʣʘʩʪʘ, ʧʣʘʩʪʠʣʠʥʘ ʠ ʪ.ʜ., ʘʵʨʦʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ, ʤʦʜʝʣʠ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʥʘ ʧʨʦʯʥʦʩʪʴ ï ʜʣʷ ʩʪʘʪʠʯʝʩʢʠʭ ʠʩʧʳʪʘ-

ʥʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ.  ɺ ʙʳʪʫ ʤʳ ʯʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʤ ʜʝʪʩʢʠʝ 

ʠʛʨʫʰʢʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʷʤʠ.  ɺʩʝ ʵʪʠ ʤʦʜʝʣʠ ʧʦ-

ʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʥʝʢʦʪʦʨʳʝ (ʜʘʣʝʢʦ ʥʝ ʚʩʝ!!!) ʚʦʧʨʦʩʳ ʦ ʤʦʜʝʣʠ-

ʨʫʝʤʦʤ ʦʙʲʝʢʪʝ.  ɺ ʜʘʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʤʦʜʝʣʠ ʥʝ ʨʘʩʩʤʘʪʨʠ-

ʚʘʶʪʩʷ. 

ʄʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʥʝʚʝʱʝʩʪʚʝʥʥʳʤʠ.  ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʘʪʝʨʠʷ ï ʵʪʦ 

ʦʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʦ ʥʝʡ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘʢʠʝ ʤʦʜʝʣʠ ʭʦʪʷ ʥʝ ʚʝʱʝʩʪʚʝʥʥʳ, ʥʦ, 

ʪʝʤ ʥʝ ʤʝʥʝʝ, ʤʘʪʝʨʠʘʣʴʥʳ.  ʅʦ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʷʚʣʷʝʪʩʷ ʣʠ ʥʝʚʝʱʝʩʪʚʝʥʥʘʷ 

ʤʦʜʝʣʴ ʤʘʪʝʨʠʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ, ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʘʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʅʘʧʨʠʤʝʨ, ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʩʦʙʘʢʦʡ, ʘ ʠʥʦʛʜʘ ʜʘʞʝ ʠ ʥʝ ʚʠʜʷ ʝʝ ʧʝʨʝʜ 

ʩʦʙʦʡ, ʤʳ ʟʥʘʝʤ, ʯʪʦ ʩʦʙʘʢʘ ʤʦʞʝʪ ʫʢʫʩʠʪʴ.  ɿʥʘʯʠʪ, ʤʳ ʨʘʩʧʦʣʘʛʘʝʤ ʤʦʜʝ-

ʣʴʶ ʩʦʙʘʢʠ, ʠ ʵʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʤʥʦʞʝʩʪʚʦ ʚʦʧʨʦʩʦʚ: 

ʦʪ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʜʦ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ.  ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʣʶʜʝʡ ʠʤʝʶʪ ʤʦʜʝʣʴ ʩʦʙʘʢʠ, ʥʦ ʤʘʣʦ ʢʪʦ ʩʧʦʩʦʙʝʥ ʦʙʲʷʩʥʠʪʴ, ʢʘʢ ʵʪʘ ʤʦʜʝʣʴ 

ʫʩʪʨʦʝʥʘ.  ʂ ʩʯʘʩʪʴʶ, ʤʦʜʝʣʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʪʘʢʞʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦ-

ʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂ ʥʝʚʝʱʝʩʪʚʝʥʥʳʤ ʤʦʜʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʬʦʨʤʘʣʴʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝ-

ʣʠ.  ʅʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩʦ ʩʪʘʣʴʥʳʤ ʰʘʨʠʢʦʤ, ʤʦʞʥʦ ʧʦ ʬʦʨʤʫʣʝ 
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ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʥʘ ʢʘʢʫʶ ʚʳʩʦʪʫ ʧʦʜʥʠʤʝʪʩʷ ʰʘʨʠʢ, ʝʩʣʠ 

ʝʛʦ ʙʨʦʩʠʪ ɹʚʚʝʨʭ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ɹʳʚʘʶʪ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʤʦʜʝʣʠ, ʥʝ ʩʚʦʜʠʤʳʝ ʢ ʦʜʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʜʘʶʱʝʡ ʪʦʯʥʳʡ ʦʪʚʝʪ.  ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ, ʢʦʪʦʨʳʡ ʜʘʣʝʝ ʙʫʜʝʪ ʫʪʦʯʥʷʪʴʩʷ 

ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʜʨʫʛʠʭ ʧʦʣʦʞʝʥʠʡ. 
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ʈʠʩ.  10. ʉʠʣʳ. ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʫʶ ʨʘʢʝʪʫ 

ʅʘ ʦʜʥʦʩʪʫʧʝʥʯʘʪʫ  ʁʨʘʢʝʪʫ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʈʠʩ.  10, ʜʝʡʩʪʚʫʶʪ ʩʠʣʘ ʚʝʩʘ, 

ʩʠʣʘ ʪʷʛʠ ʜʚʠʛʘʪʝʣʷ ʠ ʩʠʣʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʘʧ ʦʧʨʝʜʝʣʝʥʠʷ ʆʩʥʦʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ (ʆʇʇ), 

ʢʦʛʜʘ ʝʱʝ ʥʝ ʚʝʜʝʪʩʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʧʨʦʨʘʙʦʪʢʘ ʠʟʜʝʣʠʷ.  ʉʫʱʝʩʪʚʫʝʪ ʥʝ-

ʢʦʪʦʨʳʡ ʥʘʙʦʨ ʩʚʦʡʩʪʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪ ʨʘʢʝʪʫ: ʚʝʩ ʧʦʣʝʟʥʦʛʦ 

ʛʨʫʟʘ, ʤʠʜʝʣʝʚʦ ʩʝʯʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 

ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʪʦʧʣʠʚʥʦʡ ʧʘʨʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʦʚʝʨ-

ʰʝʥʩʪʚʘ ʠ ʪ.ʜ.  ʄʦʜʝʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʩʚʦʡʩʪʚ, ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʨʷʜ ʚʦʧʨʦʩʦʚ, ʥʘʧʨʠʤʝʨ: 

- ʢʘʢʦʡ ʧʦʣʝʟʥʳʡ ʛʨʫʟ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʥʘ ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; 

- ʥʘ ʢʘʢʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʚʣʝʥ ʟʘʜʘʥʥʳʡ ʧʦʣʝʟʥʳʡ ʛʨʫʟ; 

- ʢʘʢʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʚʝʨʰʝʥʩʪʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʩʪʘʚʠʪʴ ʟʘʜʘʥʥʳʡ ʛʨʫʟ ʥʘ ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ; 

ʠ ʪ.ʜ. 

ʄʝʞʜʫ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʟʘʚʠʩʠʤʦʩʪʠ, ʯʘʱʝ ʚʩʝʛʦ ï 

ʵʤʧʠʨʠʯʝʩʢʠʝ. 

ʀ ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʟʘʜʘʯ ʤʦʛʫʪ ʨʝʰʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ.  ɽʩʣʠ ʜʣʷ ʧʝʨʚʦʡ ʠʟ ʟʘʜʘʯ ʤʦʞʥʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, MS Excel, ʪʦ ʨʝʰʝʥʠʝ 

ʚʪʦʨʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 

ʏʪʦ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʝʣʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ?  ʅʝʩʦʤʥʝʥʥʦ, ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ 

ʤʦʛʫʪ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʝʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ.  ʊʘʢʞʝ ʤʦʛʫʪ ʤʦʜʝʣʠ-

ʨʦʚʘʪʴʩʷ ʥʝʢʦʪʦʨʳʝ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʩʦʟʜʘʥʳ (ʘ, ʚʦʟʤʦʞʥʦ, ʠ ʥʝ ʙʫ-

ʜʫʪ ʩʦʟʜʘʥʳ).  ʕʪʦ ʦʪʥʦʩʠʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢ ʧʨʦʮʝʩʩʫ ʨʘʟʨʘʙʦʪʢʠ ʠʟʜʝ-

ʣʠʡ.  ʈʘʙʦʯʠʡ ʧʨʦʝʢʪ ʠʟʜʝʣʠʷ ï ʵʪʦ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʦʛʦ ʝʱʝ ʥʝ ʩʫʱʝʩʪ-

ʚʫʝʪ.  ɽʱʝ ʦʜʠʥ ʢʣʘʩʩ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ï ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʩʭʝʤʳ ʦʪʥʦ-

ʰʝʥʠʡ.  ʊʘʢʠʤʠ ʩʭʝʤʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʭʝʤʳ ʤʝʭʘʥʠʟʤʦʚ, ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʭʝʤʳ ʠ ʪ.ʜ.  ʕʪʠ 

ʩʭʝʤʳ ʥʝ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʚʝʱʝʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʦʙʲ-

ʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠ ʤʦʛʫʪ ʤʦʜʝʣʠʨʦʚʘʪʴʩʷ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʦʜʥʦ-

ʟʥʘʯʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ: ʤʦ-

ʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ï ʵʪʦ ʪʦ, ʯʪʦ ʤʦʜʝʣʠʨʫʝʪʩʷ ʠʣʠ ʦʧʠʩʳʚʘʝʪʩʷ ʪ.ʝ. ʜʝʥʦ-

ʪʘʪ.  ʊʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʥʝʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʪʦʯʥʝʝ ʚʩʝʛʦ 

ʦʪʨʘʞʘʝʪ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʤʦʜʝ-

ʣʝʡ ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʠʟʦʙʨʘʟʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (ʈʠʩ.  11): 
 

ʄʦʜʝʣʴ ʄʦʜʝʣʠʨʫʝʤʳʡ ʦʙʲʝʢʪ 

(ʜʝʥʦʪʘʪ) 

ɺʝʱʝʩʪʚʝʥʥʘʷ 

 

ʅʝʚʝʱʝʩʪʚʝʥʥʘʷ 

 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʘʷ 

 

ʅʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʘʷ 

 

ʂʦʤʧʴʶʪʝʨʥʘʷ 

 

ʅʝʢʦʤʧʴʶʪʝʨʥʘʷ 

 

ɼʘʣʝʝ ʙʫʜʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʤʦʜʝʣʠ ʵʪʦʡ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

<<ʦʪʦʙʨʘʞʘʝʪ>

> 

 

ɺʝʱʝʩʪʚʝʥʥʳʡ 

ʩʫʱʝʩʪʚʫʶʱʠʡ 

 

ɺʝʱʝʩʪʚʝʥʥʳʡ ʥʝ 

ʩʫʱʝʩʪʚʫʶʱʠʡ 

 

ɸʙʩʪʨʘʢʪʥʳʡ 

 

 

ʈʠʩ.  11. ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʤʦʜʝʣʝʡ ʠ ʤʦʜʝʣʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʝʥʦʪʘʪʦʤ ʠ ʬʦʨʤʘʣʴʥʦʡ ʟʥʘʢʦʚʦʡ ʤʦʜʝʣʴʶ (ɿʥʘʢʦʤ) 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ (ʈʠʩ.  12): 

 

S 

(ɿʥʘʢ) 

D 

(ɼʝʥʦʪʘʪ) 

 

ʈʠʩ.  12. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʜʝʥʦʪʘʪʦʤ ʠ ʬʦʨʤʘʣʴʥʦʡ ʟʥʘʢʦʚʦʡ ʤʦʜʝʣʴʶ 

ɿʥʘʢ ʷʚʣʷʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝʤ (ʟʥʘʢʦʚʦʡ ʤʦʜʝʣʴʶ) ʜʝʥʦʪʘʪʘ. 

ʆʩʪʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚ ʠʤʝʝʪ ʜʝʥʦʪʘʪ ʠ ʢʘʢʠʝ ʩʚʦʡʩʪʚʘ 

ʜʝʥʦʪʘʪʘ ʦʪʦʙʨʘʞʘʝʪ ʟʥʘʢ.  ʆ ʢʦʣʠʯʝʩʪʚʝ ʩʚʦʡʩʪʚ ʜʝʥʦʪʘʪʘ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟ-

ʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ.  ɺ ʥʝʢʦʪʦʨʳʭ ʬʠʣʦʩʦʬʩʢʠʭ ʩʠʩʪʝʤʘʭ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ 

ʣʶʙʦʡ ʦʙʲʝʢʪ ʥʝʠʩʯʝʨʧʘʝʤ ʚ ʩʚʦʝʤ ʧʦʟʥʘʥʠʠ, ʠ ʩʢʦʣʴʢʦ ʙʳ ʝʛʦ ʩʚʦʡʩʪʚ ʤʳ 

ʥʠ ʦʪʢʨʳʣʠ, ʫ ʦʙʲʝʢʪʘ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʯʠʩʣʦ ʥʝʦʪʢʨʳʪʳʭ 

ʩʚʦʡʩʪʚ.  ɹʦʣʝʝ ʪʦʛʦ, ʦʙʲʝʢʪ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʦʩʪʦʷʥ-

ʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʦʙʨʝʪʘʝʪ ʥʦʚʳʝ ʩʚʦʡʩʪʚʘ.  ʉ ʜʨʫʛʦʡ ʞʝ ʩʪʦʨʦʥʳ, ʝʩʣʠ, ʩʦ-

ʛʣʘʩʥʦ ʜʨʫʛʠʤ ʬʠʣʦʩʦʬʩʢʠʤ ʩʠʩʪʝʤʘʤ, ʚʩʝ ʤʘʪʝʨʠʘʣʴʥʦʝ ʩʦʟʜʘʥʦ ʥʝʢʠʤ 

ʚʳʩʰʠʤ ʩʫʱʝʩʪʚʦʤ ʧʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʣʘʥʫ (ʟʘʤʳʩʣʫ), ʪʦ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʣʶʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʨʦʚʥʦ ʩʪʦʣʴʢʦ 

ʩʚʦʡʩʪʚ, ʩʢʦʣʴʢʦ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚ ʚʳʰʝʫʧʦʤʷʥʫʪʦʤ ʟʘʤʳʩʣʝ. 

ʅʦ ʜʘʞʝ ʝʩʣʠ ʯʠʩʣʦ ʩʚʦʡʩʪʚ ʦʧʠʩʳʚʘʝʤʦʛʦ ʠʣʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, 

ʪ.ʝ. ʦʙʲʝʢʪʘ ʜʝʥʦʪʘʪʘ ʢʦʥʝʯʥʦ, ʵʪʠʭ ʩʚʦʡʩʪʚ ʪʘʢ ʤʥʦʛʦ, ʯʪʦ ʧʨʠ ʩʦʚʨʝʤʝʥʥʳʭ 
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ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʘʭ ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʯʠʩʣʦ ʩʚʦʡʩʪʚ ʙʝʩʢʦʥʝʯʥʦ.  

ʀʟ ʵʪʦʛʦ ʠ ʙʫʜʝʤ ʠʩʭʦʜʠʪʴ ʜʘʣʴʰʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ.  ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ 

çʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴè, ʥʦ ʤʘʣʦ ʛʜʝ ʤʦʞʥʦ ʥʘʡʪʠ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ ʪʝʨʤʠʥʘ.  

ʆʜʥʦ ʠʟ ʥʝʤʥʦʛʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʜʘʥʦ ʚ [3], ʛʜʝ ʧʦʜ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʧʦ-

ʥʠʤʘʝʪʩ ̫ çʬʨʘʛʤʝʥʪ ʨʝʘʣʴʥʦʡ (ʚʠʨʪʫʘʣʴʥʦʡ) ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʤʳʡ ʥʝʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʝʤʫ ʩʫʱʥʦʩʪʝʡè.  ʇʦ-

ʩʢʦʣʴʢʫ ʜʘʣʝʝ ʩʘʤʦ ʧʦʥʷʪʠʝ çʩʫʱʥʦʩʪʴè ʙʫʜʝʪ ʚʳʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʥʷʪʠʷ 

çʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴè, ʜʣʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʧʦʜʭʦ-

ʜʠʪ, ʠ ʜʘʣʝʝ ʧʦʜ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʜʣʷ 

ʥʝʢʦʪʦʨʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦ-

ʮʝʩʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʵʪʠ ʦʙʲʝʢʪʳ ʫʯʘʩʪʚʫʶʪ. 

ɼʝʥʦʪʘʪ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ.  ɿʥʘʯʝʥʠʷ ʯʘʩʪʠ ʩʚʦʡʩʪʚ ʤʦ-

ʛʫʪ ʩʦʚʧʘʜʘʪʴ, ʘ ʜʨʫʛʦʡ ʯʘʩʪʠ ʩʚʦʡʩʪʚ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ.  ɼʦʣʞʥʦ ʩʫʱʝʩʪʚʦ-

ʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʠʣʠ ʠʜʝʷ ʦʙʲʝʢʪʦʚ ʦʜʥʦʛʦ ʪʠʧʘ.  ɸ.ʐʦʧʝʥʛʘʫʵʨ ʚ ʨʘʙʦʪʝ 

çʄʠʨ ʢʘʢ ʚʦʣʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝè ʧʠʩʘʣ: çʃʴʚʳ ʨʦʞʜʘʶʪʩʷ ʠ ʫʤʠʨʘʶʪ, ʘ 

ʣʴʚʠʥʦʩʪʴ, ʪ.ʝ. ʬʦʨʤʘ ʣʴʚʘ ʠ ʠʜʝʷ ʣʴʚʘ ʩʫʱʝʩʪʚʫʝʪ ʚʝʯʥʦè.  ʊ.ʝ. ʩʫʱʝʩʪʚʫʝʪ 

ʦʜʥʘ ʠʜʝʷ ʠʣʠ ʢʦʥʮʝʧʮʠʷ ʦʙʲʝʢʪʦʚ ʥʝʢʦʪʦʨʦʛʦ ʪʠʧʘ ʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʘʤʠʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʦʡ ʠʜʝʝ (ʈʠʩ.  1). 

 

 

D 

(ɼʝʥʦʪʘʪ) 

ɾʠʚʳʝ ʣʴʚʳ 

C 

(ʂʦʥʮʝʧʪ) 

ʀʜʝʷ ʣʴʚʘ 

 

ʈʠʩ.  13. ʂʦʥʮʝʧʪ ʠ ʜʝʥʦʪʘʪ 

ʆʙʲʝʜʠʥʠʚ ʪʨʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʵʣʝʤʝʥʪʘ (ʢʦʥʮʝʧʪ, ʟʥʘʢ ʠ ʜʝʥʦʪʘʪ), ʧʦʣʫ-

ʯʘʝʤ çʂʦʥʮʝʧʮʠʶ ʩʤʳʩʣʘè ɻʦʪʣʦʙʘ ʌʨʝʛʝ (ʈʠʩ.  14). 
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S 

(ɿʥʘʢ) 

D 

(ɼʝʥʦʪʘʪ) 

C 

(ʂʦʥʮʝʧʪ) 

 

ʈʠʩ.  14. çʂʦʥʮʝʧʮʠ ̫ʩʤʳʩʣʘè ɻʦʪʣʦʙʘ ʌʨʝʛʝ 

ɽʩʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʥʘʰʠʤ ʣʴʚʘʤ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʩʫʱʝʩʪʚʫʝʪ ʣʠ ʦʜʥʘ 

ʠʜʝʷ ʣʴʚʘ, ʠʣʠ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʩʫʱʝʩʪ-

ʚʦʚʘʪʴ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʠʜʝʠ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʪʝ ʠʣʠ ʠʥʳʝ ʩʚʦʡʩʪʚʘ ʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ ʜʝʥʦʪʘʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ, ʢʘʢ ʙʳʣʦ ʨʝʰʝʥʦ ʚʳʰʝ, ʙʝʩʢʦʥʝʯʥʳʤ ʯʠʩ-

ʣʦʤ ʩʚʦʡʩʪʚ.  ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫ ʨʘʙʦʪʥʠʢʘ ʮʠʨʢʘ, ʦʨʛʘʥʠʟʘʪʦʨʘ 

ʩʘʬʘʨʠ ʠ ʚʝʪʝʨʠʥʘʨʥʦʛʦ ʚʨʘʯʘ ʙʫʜʫʪ ʨʘʟʥʳʝ ʠʜʝʠ ʣʴʚʘ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥ-

ʮʝʧʪ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ.  ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʮʝʧʪʘ ʙʫʜʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ.  ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥ-

ʥʳʭ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ ʩʫʱʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʢʘʢ ʩʫʱʥʦʩʪʠ ʩʦʦʪʥʦʩʷʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʢʘʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʫʱʥʦʩʪʠ ʦʙʣʘ-

ʜʘʶʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠ ʢʘʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘʢʣʘ-

ʜʳʚʘʶʪʩʷ ʥʘ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʩʫʱʥʦʩʪʝʡ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ 

ʩʭʝʤʘ ʜʘʥʥʳʭ ï ʵʪʦ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  ʊʘʢʦʝ ʦʧʠʩʘʥʠʝ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʩʘʤʦʮʝʣʴʶ, ʠ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ 

ʨʘʙʦʪʘʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʠʣʦʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʜʘʥʥʳʭ ʷʚʣʷ-

ʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʴʶ-

ʪʝʨʥʫʶ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʜʝʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ ï ʵʣʝʤʝʥʪʦʚ 

ʬʝʨʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.   

ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ IDEF0-ʜʠʘʛʨʘʤʤʳ.  ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʢʘʞʜʳʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳ-

ʧʦʣʥʷʝʤʦʤʫ ʩ ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʣʘʩʩʘ ʧʨʠʣʦʞʝʥʠʡ.  ʇʨʠʣʦʞʝʥʠʷ ʥʘ 

ʜʠʘʛʨʘʤʤʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʭʘʥʠʟʤʘʤʠ.  ɺʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʙʣʦʢʦʚ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʢʝʪʘʤ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠʣʦʞʝʥʠʷ. 
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ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʪʘʣʴʥʘʷ 

ʧʨʦʨʘʙʦʪʢʘ ʜʘʥʥʳʭ.  ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʟ ʢʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʩʦ-

ʩʪʦʠʪ ʢʘʞʜʳʡ ʠʟ ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ (ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ), ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʭ ʩʪʨʝʣʢʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʨʘʤʤʝ. 
 

ʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ 

ɺʥʫʪʨʝʥʥʠʝ 

ʜʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʜʘʥʥʳʝ 

ʇʨʠʣʦʞʝʥʠʝ 

(ʚʚʦʜ ʠʣʠ ʛʝʥʝʨʘʮʠʷ 

ʥʦʚʳʭ ʜʘʥʥʳʭ) 

 
ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʩ ʧʦʤʦʱʴʶ ʉɸʇʈ-ʢ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʷ ʜʘʥʥʘʷ ʩʭʝʤʘ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
 

ʀʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ: 

ʊʝʭʥʠʯʝʩʢʠʡ 

ʧʨʦʝʢʪ 

ɺʥʫʪʨʝʥʥʠʝ 

ʜʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʜʘʥʥʳʝ: 

ʈʘʙʦʯʠʡ ʧʨʦʝʢʪ 

ʇʨʠʣʦʞʝʥʠʝ ʉɸʇʈ-ʢ 

(ʚʚʦʜ ʠʣʠ ʛʝʥʝʨʘʮʠʷ 

ʥʦʚʳʭ ʜʘʥʥʳʭ) 

ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ 

ʜʘʥʥʳʝ: 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

 
ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʪʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʪʝʨʞʥʷ ʬʝʨʤʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʈʘʙʦʯʠʝ

ʯʝʨʪʝʞʠ

ʊʇ

ʕʩʢʠʟʥʦʝ ʠ 

ʪʝʭʥʠʯʝʩʢʦʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ
A1

ʈʘʙʦʯʝʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ
A2

ʇʦʚʝʨʦʯʥʳʝ

 ʨʘʩʯʝʪʳ
A3

ʈʘʟʨʘʙʦʪʢʘ 

ʊʇ
A4

ʀʩʭʦʜʥʳʝ

ʜʘʥʥʳʝ

ʈʘʩʯʝʪʥʘʷ

ʩʭʝʤʘ

ʈʝʟʫʣʴʪʘʪʳ

ʨʘʩʯʝʪʘ

ʊʝʭʥʠʯʝʩʢʠʡ

ʧʨʦʝʢʪ

ʇʨʝʜʣʦʞʝʥʠʷ 

ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ

ʧʨʦʝʢʪʘ

ʇʨʠʢʣʘʜʥʳʝ

ʧʨʦʛʨʘʤʤʥʳʝ

ʧʨʦʜʫʢʪʳ

ʉɸʇʈ

ʉɸʇʈ-ʢ

ɸʉʅʀ

ɸʉʊʇʇ
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 ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʨʝʘʣʴʥʳʝ ʧʨʠʤʝʨʳ ʙʫʜʫʪ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʠʟʜʝʣʠʡ (ʥʘʧʨʠʤʝʨ, çʤʝʭʘʥʠʯʝʩʢʠʝ 

ʠʟʜʝʣʠʷè ʚʦʦʙʱʝ, çʠʟʜʝʣʠʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, çʪʨʫʙʦʧʨʦ-

ʚʦʜʳè, çʟʜʘʥʠʷè, çʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷè ʠ ʪ.ʜ.), ʠ ʚ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝ-

ʨʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʥʷʪʠʷ. 

ɺ ʧʨʠʤʝʨʝ, ʜʣʷ ʧʨʦʩʪʦʪʳ ʠ ʥʘʛʣʷʜʥʦʩʪʠ, ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ 

ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠʥʬʦʨʤʘʮʠʠ.  ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʤʥʦʛʦʦʙʨʘʟʠʝ ʪʝʭ 

ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴʩʷ ʚ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʝ ʜʘʥ-

ʥʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʢʣʘʩʩʦʚ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʦʪʜʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʦʧʠʩʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʳʷʚʣʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʝʜʠ-

ʥʠʯʥʦʝ ʠʟʜʝʣʠʝ ï ʩʪʝʨʞʝʥʴ.  ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʘʢʝʪʳ 

ʜʘʥʥʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʨʝʣʢʘʤ ʥʘ IDEF0-ʜʠʘʛʨʘʤʤʝ.  ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʧʘʢʝʪʦʚ ʜʘʥʥʳʭ ʨʘʩʢʨʳʚʘʝʪʩʷ ʝʛʦ ʩʦʩʪʘʚ.  

ʉʨʝʜʠ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʧʦʜ ʀʜʝʥʪʠʬʠʢʘʪʦʨʦʤ 

ʧʦʥʠʤʘʝʪʩʷ ʚʥʝʰʥʠʡ ʩʠʤʚʦʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʧʨʠʥʷʪʳʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ (ʥʘʧʨʠʤʝʨ, ç224.00700.210-57è), ʥʘʟʳʚʘʝʤʳʡ ʚ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ çʚʥʝʰʥʠʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤè, ʘ ʥʝ ʬʦʨʤʘʣʴʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʥʝʢʦʪʦʨʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, ʠ 

ʠʤʝʶʱʠʡ ʩʤʳʩʣ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ.  ɺʥʝʰʥʠʡ ʠʜʝʥ-

ʪʠʬʠʢʘʪʦʨ (ʦʙʦʟʥʘʯʝʥʠʝ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʥʠʢʘʣʴʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʟʜʝʣʠʡ, 

ʨʝʩʫʨʩʦʚ, ʦʧʝʨʘʮʠʡ, ʩʚʦʡʩʪʚ ʠ ʪ.ʜ. ʚ ʧʨʦʮʝʩʩʝ ʜʝʣʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  ʆʙʳʯʥʦ 

ʜʣʷ ʚʥʝʰʥʠʭ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʩʠʩʪʝʤʘ ʠʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʘʩʪʦ ï ʥʘ ʦʩʥʦʚʝ ʩʪʘʥʜʘʨʪʦʚ.  ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ ʵʪʦʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʯʘʱʝ ʚʩʝʛʦ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʪʨʦʢʘ ʩʠʤʚʦʣʦʚ.  

ɺʥʝʰʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʠʩʢʦʚʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʚ ʩʠʩʪʝ-

ʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ (Product data management - PDM), ʚ ʢʘ-

ʪʘʣʦʛʘʭ, ʢʣʘʩʩʠʬʠʢʘʪʦʨʘʭ ʠ ʪ.ʜ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʝʢʪ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ; 

ʈʘʙʦʯʠʡ ʧʨʦʝʢʪ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ɻʝʦʤʝʪʨʠʷ.ɼʠʘʤʝʪʨ; 

ɻʝʦʤʝʪʨʠʷ.ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ; 

ʄʘʪʝʨʠʘʣ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ; 

ɼʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ; 

ʉʝʨʠʡʥʦʩʪʴ; 

ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ɻʝʦʤʝʪʨʠʷ.ʉʚʦʡʩʪʚʘ ʩʝʯʝʥʠʷ (ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʜʠʘʤʝʪʨʘ ʠ ʪʦʣʱʠʥʳ ʩʪʝʥ-

ʢʠ); 
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ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ; 

ɺʠʜ ʦʧʦʨʳ; 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ; 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʳʡ ʠʥʜʝʢʩ) ʠʟʜʝʣʠʷ; 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ɻʝʦʤʝʪʨʠʷ.ɼʣʠʥʘ; 

ɻʝʦʤʝʪʨʠʷ.ɼʠʘʤʝʪʨ; 

ɻʝʦʤʝʪʨʠʷ.ʊʦʣʱʠʥʘ ʩʪʝʥʢʠ; 

ʄʘʪʝʨʠʘʣ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ; 

ɼʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ; 

ʉʝʨʠʡʥʦʩʪʴ; 

ʕʪʠ ʵʣʝʤʝʥʪʳ ʜʘʥʥʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʤʦʱʥʦʩʪʠ (ʤʥʦʞʝʩʪʚʝʥʥʦʩʪʠ), 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʧʨʦʯʠʭ ʩʚʦʡʩʪʚ, ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ: 

- ʦʪʜʝʣʴʥʳʤʠ ʯʣʝʥʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʘʩʩʦʚ. ʅʘʧʨʠʤʝʨ, ʠʜʝʥʪʠʬʠʢʘ-

ʪʦʨ ï ʵʪʦ ʝʜʠʥʠʯʥʘʷ ʩʠʤʚʦʣʴʥʘʷ ʩʪʨʦʢʘ, ʠ ʥʘʠʙʦʣʝʝ ʨʘʟʫʤʥʳʤ ʙʳʣʦ ʙʳ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʝʛʦ ʚ ʚʠʜʝ ʦʜʥʦʛʦ ʯʣʝʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ. 

- ʦʪʜʝʣʴʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʣʘʩʩʘʤʠ, ʠʤʝʶʱʠʤʠ ʥʝʩʢʦʣʴʢʦ ʯʣʝʥʦʚ.  

ʄʘʪʝʨʠʘʣ, ʦʙʣʘʜʘʶʱʠʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʥʝʢʦʪʦʨʳʤ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʥʘʙʦʨʦʤ ʩʚʦʡʩʪʚ: ʥʘʠʤʝʥʦʚʘʥʠʝ, ʧʣʦʪ-

ʥʦʩʪʴ (ʫʜʝʣʴʥʳʡ ʚʝʩ), ʧʨʦʯʥʦʩʪʴ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪ.ʜ., ʣʫʯʰʝ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ, ʯʣʝʥʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʵʪʠ ʦʪʜʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

- ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʣʘʩʩʦʚ.  ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ, ʪ.ʝ. ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ï ʵʪʦ ʩʣʦʞʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ, 

ʦʪʨʘʞʘʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʜʝʢʦʤʧʦʟʠʮʠʶ ʠ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ), ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ, ʚʦʟʤʦʞʥʦ ï ʩʚʷʟʴ ʩ ʠʩʧʦʣʴʟʫʝʤʳʤ ʠʥʩʪ-

ʨʫʤʝʥʪʦʤ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʩʪʦʣʴ ʩʣʦʞʥʳ ʠ ʨʘʟʥʦʪʠʧʥʳ, ʯʪʦ 

ʠʭ ʥʝʧʨʦʩʪʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʣʘʩʩʘ. 

ʅʠʞʝ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ ʢʣʘʩʩʦʚ UML ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʢʣʘʩʩʘʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ ʦʙ ʠʟʜʝʣʠʠ 

ï ʧʦʣʦʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʩʪʝʨʞʥʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʚʠʜʝ, 

ʥʘʧʨʠʤʝʨ, ʢʘʢ ʚ ʥʦʪʘʮʠʠ UML, ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ, 

ʥʘʟʳʚʘʝʪʩʷ ʦʥʪʦʣʦʛʠʝʡ, ʪ.ʝ. çʩʧʝʮʠʬʠʢʘʮʠʝʡ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠè. 
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ʩʪʝʨʞʝʥʴ 

id : ʩʪʨʦʢʘ ʩʠʤʚʦʣʦʚ 

l : ʚʝʱʝʩʪʚʝʥʥʦʝ 

 

ʥʘʛʨʫʞʝʥʥʳʡ_ʩʪʝʨʞʝʥʴ 

P : ʥʘʛʨʫʟʢʠ 

 

ʥʘʛʨʫʟʢʠ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʦʧʦʨʦʡ 

S : ʚʠʜ_ʦʧʦʨʳ 

 

ʦʧʦʨʘ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʛʝʦʤʝʪʨʠʝʡ 

d : ʚʝʱʝʩʪʚʝʥʥʦʝ 

s : ʚʝʱʝʩʪʚʝʥʥʦʝ 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʨʝʟʫʣʴʪʘʪʘʤʠ_ʨʘʩʯʝʪʘ 

R : ʥʘʧʨʷʞʝʥʥʦ_ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ_ʩʦʩʪʦʷʥʠʝ 

 

ʥʘʧʨʷʞʝʥʥʦ_ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ_ʩʦʩʪʦʷʥʠʝ 

é 

 

ʩʪʝʨʞʝʥʴ_ʜʣʷ_ ʨʘʩʯʝʪʥʦʡ_ʩʭʝʤʳ 

S : ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʯʝʥʠʷ 

 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʯʝʥʠʷ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤʠ_ʜʘʥʥʳʤʠ 

M : ʤʘʪʝʨʠʘʣ 

Tol : ʜʦʧʫʩʪʠʤʳʝ_ʦʪʢʣʦʥʝʥʠʷ 

ser : ʮʝʣʦʝ 

 

ʤʘʪʝʨʠʘʣ 

é 

 

ʜʦʧʫʩʪʠʤʳʝ_ʦʪʢʣʦʥʝʥʠʷ 

é 

 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ_ʧʨʦʮʝʩʩ 

é 

 

ʩʪʝʨʞʝʥʴ_ʩ_ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ_ʜʘʥʥʳʤʠ 

PP : ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ_ʧʨʦʮʝʩʩ 

 

 

ɺ ʟʥʘʢʝ ʦʪʦʙʨʘʞʝʥʳ ʪʝ ʦʙʲʝʢʪʳ ʜʝʥʦʪʘʪʘ ʠ ʪʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʢʦ-

ʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʢʦʥʮʝʧʪʝ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʢʦʥʮʝʧʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙ-

ʥʦʩʪʷʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʷʤʠ, ʧʨʠʥʷʪʳʤʠ ʚ 

UML (ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ), ʩʚʷʟʴ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʦʙʲʝʢʪʦʤ ʠ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʪ.ʝ. ʩʚʷʟʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʟʥʘʢʘ ʠ ʵʣʝ-

ʤʝʥʪʘʤʠ ʢʦʥʮʝʧʪʘ, ʥʘʟʳʚʘʝʪʩʷ çʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʜʘʥʥʳʭè. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʏʪʦ ʪʘʢʦʝ ʤʦʜʝʣʴ.  ʂʘʢʠʝ ʙʳʚʘʶʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʦʜʝʣʝʡ. 

2. ʏʪʦ ʪʘʢʦʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ.  ʇʦʢʘʞʠʪʝ ʦʪʥʦʰʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʠ ʜʘʥʥʳʭ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢʝ ʌʨʝʛʝ. 

3. ʏʪʦ ʷʚʣʷʝʪʩʷ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʩʭʝʤʳ ʜʘʥʥʳʭ. 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 28 

3. ʉʪʘʥʜʘʨʪ ISO 10303 STEP.  ʆʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ 
ʩʦʩʪʘʚ ʩʪʘʥʜʘʨʪʘ 

ʀʥʬʦʨʤʘʮʠʷ, ʦʙ ʠʟʜʝʣʠʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʩʪʘʜʠʷʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

(ʤʘʨʢʝʪʠʥʛ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʫʪʠʣʠʟʘʮʠʷ) ʰʠ-

ʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ ʚ CALS-ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʝ-

ʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟ-

ʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʝʜʠʥʦʡ, ʧʦʥʷʪʥʦʡ ʜʣʷ ʢʦʤʧʴʶʪʝʨʦʚ ʬʦʨʤʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 
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ʈʠʩ.  15. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥ-

ʥʳʤʠ 

ʉʪʘʥʜʘʨʪ STEP ʟʘʜʘʝʪ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʳ ʨʝʘʣʠʟʘʮʠʠ ʦʙʤʝʥʘ ʜʘʥ-

ʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʩʦʛʣʘʩʥʦ ʝʛʦ ʧʦʣʥʦʡ ʤʦʜʝʣʠ. ʂʘʢ ʧʦʣʥʘʷ ʤʦʜʝʣʴ ʠʟ-

ʜʝʣʠʷ, ʪʘʢ ʠ ʩʧʦʩʦʙʳ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʚʠʜʝ, 

ʧʨʠʯʝʤ ʦʥʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʫʯʘʩʪʥʠʢʘʤʠ ɾʎʀ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʝʜʠʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʩʦʩʪʦʠʪ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʛʢʦ ʦʨʛʘʥʠ-

ʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʤʝʞʜʫ ʚʩʝʤʠ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʢʦ-

ʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫ-

ʯʘʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʘʨʦʡ ʢʦʤʧʴʶʪʝʨ-

ʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ: 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ; 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʥʚʝʨʪʝʨʦʚ ʬʦʨ-

ʤʘʪʦʚ N*(N ʤʠʥʫʩ 1) ʰʪʫʢ, ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʩʠʩʪʝʤ. 

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʘ STEP ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʚʝʨʪʝʨʦʚ ʩʦʢʨʘ-

ʱʘʝʪʩʷ ʜʦ 2*N ʰʪʫʢ, ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩ-
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ʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, STEP ʠʤʝʝʪ ʩʪʘʪʫʩ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ, ʯʪʦ ʦʙʣʝʛʯʘ-

ʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʨʫʙʝʞʥʤrʠ ʧʘʨʪʥʝʨʘʤʠ. 

ɺ 1984 ʛ. ʙʳʣʦ ʧʨʠʟʥʘʥʦ, ʯʪʦ ʙʳʩʪʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʥʝʡʪʨʘʣʴʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʦʚʦʤʫ ʧʨʝʧʷʪʩʪʚʠʶ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʦʙʤʝʥʝ ʜʘʥ-

ʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʦʯʝʨʝʜʥʦʡ CAE-ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʦʚʘʣʦ ʨʘʩʰʠ-

ʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʚ ʉʐɸ 

ʠ ɽʚʨʦʧʝ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʦʚʳʭ ʨʝʰʝʥʠʡ. ʐʠʨʦʢʠʝ ʢʨʫʛʠ ʚ  ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʦʩʦʟʥʘʣʠ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʝʜʠʥʦʤ ʩʪʘʥʜʘʨʪʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʧʦʣʥʦʛʦ 

ɾʎʀ ʠ ʧʨʠʤʝʥʠʤ ʜʣʷ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʡ ʉɸʇʈ.  

ʊʦʛʜʘ ʞʝ ʩʪʘʣʠ ʚʠʜʳ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʧʝʮʠʬʠʢʘʮʠʠ IGES. 

ʅʘʨʷʜʫ ʩ ʛʣʦʙʘʣʠʟʘʮʠʝʡ ʙʠʟʥʝʩʘ, ʫʚʝʣʠʯʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʠʟʜʝʣʠʡ, ʢʦʣʠʯʝʩʪ-

ʚʘ ʧʦʩʪʘʚʱʠʢʦʚ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʇʆ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʜ-

ʜʝʨʞʢʠ ɾʎ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʩʪʘʨʪʫ ʨʘʙʦʪ ʧʦ ʧʨʦʛʨʘʤʤʝ PDES (Product Data 

Exchange Specification ï ʩʧʝʮʠʬʠʢʘʮʠʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ).  ɽɽ 

ʮʝʣʴ ï ʠʤʝʷ ʧʦʜ ʩʦʙʦʡ ʯʝʪʢʫʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʠ ʥʘʫʯʥʫʶ ʦʩʥʦʚʳ,  ʜʝʣʘʪʴ 

ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʥʘ ʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʠ ʩʭʝʤʳ ʦʙ-

ʤʝʥʘ.  

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʝʨʚʦʛʦ ʢʦʥʛʨʝʩʩʘ ʧʦ ʧʨʦʙʣʝʤʝ ʥʦʚʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ (STEP) ʚ ɺʘʰʠʥʛʪʦʥʝ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʩʪʘʥʜʘʨʪʘ, ʢʦʪʦʨʳʡ 

ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʦʙʨʘʙʦʪʘʥʥʫʶ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ ʚ ʥʝʡʪʨʘʣʴʥʦʡ ʬʦʨʤʝ ʙʝʟ ʧʦʪʝʨʠ ʧʦʣʥʦʪʳ ʠ ʮʝ-

ʣʦʩʪʥʦʩʪʠ ʚ  ʪʝʯʝʥʠʝ ʚʩʝʛʦ ɾʎʀ. 

ʅʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʚʢʣʶʯʘʶʪ ʧʦʣʥʦʪʫ ʠ 

ʢʨʠʪʝʨʠʠ ʮʝʣʦʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʤʫ ɾʎʀ. 

ɼʘʞʝ ʥʘ ʵʪʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ ʙʳʣʦ ʧʨʠʟʥʘʥʦ, ʯʪʦ ʩʪʘʥʜʘʨʪ ʜʦʣʞʝʥ ʦʙʣʘ-

ʜʘʪʴ: 

ʛʠʙʢʦʩʪʴʶ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʯʘʩʪʝʡ ʩʪʘʥʜʘʨʪʘ ʙʝʟ ʧʦʪʝʨʠ ʠʤ ʟʘʢʦʥʥʦʡ ʩʠʣʳ;  

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ, ʦʙʤʝʥʘ ʠ ʭʨʘʥʝʥʠʷ;  

ʩʪʨʦʛʦʡ ʠ ʬʦʨʤʘʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ;  

ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ;  

ʨʘʟʜʝʣʝʥʠʝʤ ʜʘʥʥʳʭ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʬʦʨʤʘʪʘ;  

ʣʦʛʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ; 

ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʩ ʜʨʫʛʠʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʚʷʟʘʥʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. 

ʗʜʨʦ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ:  

ʛʝʦʤʝʪʨʠʶ:  

ʪʨʝʭʤʝʨʥʳʝ ʪʚʝʨʜʦʪʝʣʴʥʫʶ ʠ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʤʦʜʝʣʠ; 

ʛʨʘʥʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ;  

ʢʦʥʩʪʨʫʢʪʠʚʥʫʶ ʩʪʝʨʝʦʤʝʪʨʠʶ;  

ʜʦʧʫʩʢʠ; 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʂʊʕ); 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʚʢʣʶʯʘʷ: ʤʘʪʝʨʠʘʣʳ, ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ, ʦʙʦʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ, ʟʘʤʝʯʘʥʠʷ.  
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ʧʨʠʢʣʘʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʜʘʥʥʳʭ ʠʣʠ ʧʨʠʢʣʘʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʷʜʨʦ ʤʦʜʝ-

ʣʠ ʠʟʜʝʣʠʷ ʩʣʝʜʫʶʱʠʭ ʦʙʣʘʩʪʝʡ:  

ʉʦʩʪʘʚ ʠʟʜʝʣʠʷ;  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ;  

ʆʙʝʩʧʝʯʝʥʠʝ ʢʘʯʝʩʪʚʘ;  

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ;  

ʄʝʭʘʥʠʟʤ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʠʟʜʝʣʠʡ;  

ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʝʢʪʘ;  

ʉʠʥʪʘʢʩʠʩ ʜʘʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʫ ʬʘʡʣʘ, ʥʝʟʘʚʠʩʠʤʫʶ ʦʪ ʚʳʰʝʫʧʦʤʷʥʫ-

ʪʦʛʦ ʩʦʜʝʨʞʘʥʠʷ.  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʩʪʘʚʘ ʠʟʜʝʣʠʷ ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ  ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɻʜʝ ʚʦʟʤʦʞʥʦ, ʙʫ-

ʜʝʪ ʦʧʨʝʜʝʣʝʥʘ ʦʙʱʘʷ ʩʝʤʘʥʪʠʢʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʬʣʘʛʦʤ, ʦʙʦʟʥʘʯʘʶ-

ʱʠʤ ʞʝʣʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʩʦʩʪʘʚʘ ʜʣʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʦʪʦʙʨʘ-

ʞʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ ʢʨʠʚʳʭ ʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʢʦʥʚʝʨʩʠʦʥʥʳʝ 

ʤʝʪʦʜʳ. ʅʝʦʙʭʦʜʠʤʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʦʮʝʥʦʯʥʳʝ ʬʦʨʤʳ (ʨʝʟʫʣʴʪʘʪʘ) ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚè. 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ ʥʘ ʢʦʥʝʮ 1985 ʛ. 

ʆʥʘ ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ  ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʠʥʠʮʠʘʪʠʚ ʪʠʧʘ CADI, 

PDDI, GMAP ʠ PDES ʉʐɸ. ɽʩʣʠ ʙʳ ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʥʘ ʧʝʨʚʦʡ ʚʩʪʨʝʯʝ 

ʧʦʣʥʦʩʪʴʶ ʦʩʦʟʥʘʣʠ ʚʝʣʠʯʠʥʫ ʟʘʜʘʯʠ ʠ ʧʦʥʷʣʠ, ʯʪʦ ʧʨʠʥʠʤʘʣʠ ʜʝʩʷʪʠʣʝʪ-

ʥʶʶ ʧʨʦʛʨʘʤʤʫ, ʚʦʟʤʦʞʥʦ ʨʝʟʫʣʴʪʘʪ ʝʜʠʥʦʜʫʰʥʦʛʦ ʛʦʣʦʩʦʚʘʥʠʷ ʯʝʪʳʨʝʭ 

ʩʪʨʘʥ-ʫʯʘʩʪʥʠʮ (ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʌʨʘʥʮʠʷ ʠ ɻʝʨʤʘʥʠʷ) ʙʳʣ ʙʳ ʜʨʫ-

ʛʠʤ, ʥʦ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʦʚʦʤ ʩʪʘʥʜʘʨʪʝ ʦʩʪʘʣʘʩʴ ʙʳ ʙʝʩʩʧʦʨʥʦʡ.  

ɺ ʪʦʤ ʞʝ 1984 ʛʦʜʫ ʧʨʦʰʣʦ ʧʝʨʚʦʝ ʟʘʩʝʜʘʥʠʝ ʇʦʜʢʦʤʠʪʝʪʘ 4 ʊʝʭʥʠʯʝʩʢʦ-

ʛʦ ʢʦʤʠʪʝʪʘ 184 ISO (ISO Technical committee 184 Industrial automation 

systems and integration Subcommittee 4 Industrial data ï ʊʝʭʥʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ 

184 ʀʉʆ ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʷ ʇʦʜʢʦʤʠʪʝʪ 

4 ʇʨʦʤʳʰʣʝʥʥʳʝ ʜʘʥʥʳʝ) - ISO TC184/SC4, ʧʦʣʦʞʠʚʰʝʝ ʥʘʯʘʣʦ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ ISO 10303 STEP. 

ɽʛʦ ʦʩʥʦʚʦʡ ʩʪʘʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʨʘʙʦʪʳ: IGES, PDDI, 

AECMA, VDA-FS, SET, ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʠʟʦʰʣʘ ʠʥʪʝʛʨʘʮʠʷ ʫʩʠʣʠʡ ʩ ʧʨʦ-

ʛʨʘʤʤʦʡ PDES. ɺ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ STEP ʙʦʣʴʰʫʶ ʨʦʣʴ ʩʳʛʨʘʣʘ ʤʝʞʜʫʥʘ-

ʨʦʜʥʘʷ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʘʷ ʢʦʤʠʩʩʠʷ (IEC).  ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ 

ʧʨʝʜʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʨʠʥʷʪʠʝ ʩʪʘʥʜʘʨʪʘ ISO 

10303 STEP ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʦʤʘʤ (part).  ɺ 1994 ʛʦʜʫ ʙʳʣʠ 

ʦʬʠʮʠʘʣʴʥʦ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʝʨʚʳʝ ʪʦʤʘ ʥʦʚʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ISO 10303.  ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʩʧʝʰʥʦʝ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʧʨʘʢʪʠʢʫ 

ʩʪʘʥʜʘʨʪʘ ISO 10303 STEP ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʉʪʨʫʢʪʫʨʫ STEP ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʭʝʤʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ 

ʪʨʝʭ ʫʨʦʚʥʝʡ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ʷʚʣʷʝʪʩʷ ʷʜʨʦʤ ʩʪʘʥʜʘʨʪʘ ʠ ʩʦʜʝʨʞʠʪ ʠʥʩʪʨʫ-

ʤʝʥʪʘʨʠʡ STEP, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʟʘʜʘʶʪʩʷ ʦʩʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʘ 

ʪʘʢʞʝ ʨʝʘʣʠʟʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ. ʅʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʥʘʭʦʜʠʪʩʷ ʙʘ-
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ʟʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ, ʠʥʚʘʨʠʘʥʪʥʦʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʆʥʦ ʚʢʣʶʯʘʝʪ ʙʘʟʦʚʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠʟʜʝ-

ʣʠʷ, ʟʘʜʘʥʥʫʶ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ STEP. ʅʘʢʦʥʝʮ, ʪʨʝʪʠʡ ʫʨʦʚʝʥʴ 

ʩʦʜʝʨʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ, ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʢʦʥʢʨʝʪ-

ʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʥʘʧʨʠʤʝʨ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʝ, 

ʩʫʜʦʩʪʨʦʝʥʠʝ ʠ ʪ.ʧ.). ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʧʠʨʘʶʪʩʷ ʢʘʢ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

STEP (ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ), ʪʘʢ ʠ ʥʘ ʙʘʟʦʚʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ (ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ). 
 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ 

ISO10303-1 

ʄʝʪʦʜʳ ʦʧʠʩʘʥʠʷ 

(EXPRESS) ʪʦʤʘ 11-19 

ʄʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ 

ʪʦʤʘ 21-29 

ʄʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʪʦʤʘ 31-39 

ʅʘʙʦʨʳ ʪʝʩʪʦʚ 

ʪʦʤʘ 301-399 

ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ 

ʪʦʤʘ 201-299 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʨʝʩʫʨʩʳ 

ʪʦʤʘ 41-49 ʠ 101-199 

ʉʪʨʫʢʪʫʨʘ ʩʪʘʥʜʘʨʪʘ STEP (ISO 10303) 

ʇʨʠʢʣʘʜʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʦʤʘ 501-599 

 

ʈʠʩ.  16.  ʉʪʨʫʢʪʫʨʘ ʩʪʘʥʜʘʨʪʘ STEP (ISO 10303) 

ʅʠʞʝ ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʷʪʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ STEP. 

ʄʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʩʝʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʚ 

STEP. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ, ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʠʟʜʝ-

ʣʠʝ.  ʆʩʥʦʚʘ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ ï ʷʟʳʢ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʜʘʥʥʳʭ EX-

PRESS (ISO 10303-11). 

ʄʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ STEP. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʙʤʝʥ ʠʣʠ ʭʨʘʥʝʥʠʝ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ STEP.  ʕʢʟʝʤʧʣʷʨ r

ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ rʚ ʩʠʤʚʦʣʴʥʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ISO 10303-21 ʠʣʠ ʚ ʥʝʢʦʪʦʨʦʤ ʠʩʪʦʯʥʠʢʝ ʜʘʥʥʳʭ (ʨʝʧʦʟʠʪʦʨʠʠ 

STEP) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO 10303-22, ʯʘʱʝ ʚʩʝʛʦ - ʚ ʜʚʦʠʯʥʦʤ ʚʠʜʝ ʠ (ʩ ʥʝ-

ʢʦʪʦʨʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ) ʚ ʚʠʜʝ ʬʘʡʣʦʚ XML . 

ʊʘʢʞʝ ʚ ʪʦʤʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʤʝʪʦʜʘʤ ʨʝʘʣʠʟʘʮʠʠ, ʩʦʜʝʨʞʠʪʩʷ ʩʪʘʥʜʘʨ-

ʪʠʟʦʚʘʥʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘʙʦʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʬʫʥʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʨʘʙʦʪʫ ʩ ʜʘʥʥʳʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʨʝʧʦʟʠʪʦʨʠʠ STEP.  ʉʧʝʮʠʬʠʮʠʨʦʚʘʥ-
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ʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʦʛʨʘʤʤʥʦ, ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘ-

ʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʚʝʨʪʦʨʦʚ ʜʘʥʥʳʭ (ʧʨʝʧʨʦʮʝʩ-

ʩʦʨʘ ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘ STEP), ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʭʨʘʥʠʣʠʱʝʤ ʜʘʥʥʳʭ 

STEP, ʩʠʩʪʝʤʳ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ STEP ʠ ʥʝ-

ʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʚʴʶʝʨʦʚ, ʥʘʚʠʛʘʪʦʨʦʚ, ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ ʠ ʩʠʩʪʝʤ ʣʝʯʝʥʠʷ. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʤʝʪʦʜʦʚ ʨʝʘʣʠʟʘʮʠʠ ʟʘʥʠʤʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ 

STEP ʚ ʬʦʨʤʘʪʝ XML  (ʩʤ. ISO 10303-28).  ɺ ISO 10303-28 ʩʦʜʝʨʞʠʪʩʷ ʦʧʠʩʘ-

ʥʠʝ ʧʨʠʥʮʠʧʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʜʝʣʝʡ ʠʟ ʬʦʨʤʘʪʘ STEP ʚ ʬʦʨʤʘʪ XML.  ʇʦ-

ʩʣʝ ʪʘʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʩʤʦʪʨ ʠ 

ʥʘʚʠʛʘʮʠʶ ʤʦʜʝʣʝʡ STEP ʩ ʧʦʤʦʱʴʶ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʛʨʘʤʤ-

ʥʳʭ ʩʨʝʜʩʪʚ ʨʘʙʦʪʳ ʩ XML.  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʠ STEP 

ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʯʝʤ ʚ XML, ʧʦʣʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ.  ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʪʨʝʙʫʝʪʩʷ ʜʫʙʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʙʳʪʦʯʥʦʩʪʠ ʤʦʜʝʣʠ. 

ʂʘʞʜʘʷ ʠʟ ʪʨʝʭ ʬʦʨʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʢʘ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝ-

ʜʦʩʪʘʪʢʠ: 
 ʉʠʤʚʦʣʴʥʳʡ ʦʙʤʝʥʥʳʡ 

ʬʘʡʣ 

ʌʘʡʣ XML  ʈʝʧʦʟʠʪʦʨʠʡ  ʜʘʥ-

ʥʳʭ STEP 

 

 

 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʠ ʘʧʧʘʨʘʪʥʦʡ 

ʧʣʘʪʬʦʨʤ  

ɼʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʯʪʝ-

ʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 

ʚʨʫʯʥʫʶ 

 

ɼʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪ-

ʚʦʤ ʙʨʘʫʟʝʨʦʚ ʙʝʟ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪ-

ʨʫʤʝʥʪʦʚ STEP. 

ʍʦʨʦʰʠʝ  ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

 

ʅʝʜʦʩʪʘʪʢʠ 

ʉʣʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤ-

ʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 

 

ʅʝʧʦʣʥʦʝ ʦʪʦʙʨʘʞʝ-

ʥʠʝ ʚʩʝʭ ʦʩʦʙʝʥʥʦ-

ʩʪʝʡ ʤʦʜʝʣʝʡ STEP. 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʨʦ-

ʛʨʘʤʤʥʦʡ ʠ ʘʧʧʘ-

ʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤ 

ʄʝʪʦʜʦʣʦʛʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʩʪʘʥʜʘʨʪʫ STEP. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʨʝʩʫʨʩʳ ʟʘʜʘʶʪ ʙʘʟʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦʙ ʠʟʜʝʣʠʠ, ʠʥʚʘʨʠʘʥʪʥʦʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ ʷʚ-

ʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʪʦʢʦʣʘ ʧʨʠʤʝʥʝʥʠʷ. 

ʇʨʦʪʦʢʦʣ ʧʨʠʤʝʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʧʝʮʠʬʠʯʥʦʝ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ  ʢʘʢ ʦʩʥʦʚʫ ʜʣʷ 

ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʧʦʩʪʨʦʝʥʥʫʶ ʥʘ ʙʘʟʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ STEP. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

4. ʏʝʤ ʚʳʟʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʬʦʨʤʘʪʘ STEP?  

5. ʂʘʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ STEP ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʦʥʮʝʧʪ (ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ 

ʩʭʝʤʘ ʜʘʥʥʳʭ) ʠ ʟʥʘʢ (ʤʦʜʝʣʴ) (ʩʤ. ʈʠʩ.  17). 
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S 

(ɿʥʘʢ) 

D 

(ɼʝʥʦʪʘʪ) 

C 

(ʂʦʥʮʝʧʪ) 

ʪʝʢʩʪ ʥʘ ʷʟʳʢʝ 

EXPRESS 

ʉʠʤʚʦʣʴʥʳʡ ʦʙʤʝʥʥʳʡ ʬʘʡʣ 

ʄʦʜʝʣʴ ʚ ʨʝʧʦʟʠʪʦʨʠʠ 

STEP 

 

ʈʠʩ.  17. 

4. ɹʘʟʦʚʳʝ ʠʥʚʘʨʠʘʥʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ISO 10303 
STEP 

ɺʩʝ ʜʘʥʥʳʝ (ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ï ʢʦʥʮʝʧʪʘ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʦʙʲʝʢʪʳ ï ʵʢʟʝʤʧʣʷʨʳ ʜʘʥʥʳʭ ï ʜʝʥʦʪʘʪ) ʬʦʨʤʘʪʘ ISO 10303 STEP ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʜʘʥʥʳʝ ʜʦʣʞʥʳ 

ʙʳʪʴ ʬʦʨʤʘʣʠʟʦʚʘʥʳ.  ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʷʪʳʝ ʚ 

STEP ʩʨʝʜʩʪʚʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʠʡ ʜʘʥʥʳʭ (ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ) ʠ 

ʩʨʝʜʩʪʚʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʳʭ (ʤʝʪʦʜʳ ʨʝʘʣʠ-

ʟʘʮʠʠ).  ɼʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʠʥʪʘʢʩʠʩʘ ʷʟʳʢʘ EXPRESS ʠ ʦʙʤʝʥʥʦʛʦ 

ʬʘʡʣʘ STEP ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʥʦʪʘʮʠʷ ɺʠʨʪʘ (Wirth Syn-

tax Notation ï WSN). 

ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʥʦʪʘʮʠʷ ɺʠʨʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʟʥʘʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʬʦʨʤʘʣʴʥʳʭ ʛʨʘʤʤʘʪʠʢ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʧʦ ʠʝʨʘʨʭʠʠ ʅ.ʍʦʤʩʢʦʛʦ ï ʢʦʥʪʝʢ-

ʩʪʥʦ-ʥʝʟʘʚʠʩʠʤʳʭ ʛʨʘʤʤʘʪʠʢ.  ɺ ʩʪʘʥʜʘʨʪʝ ISO 10303 STEP ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ 

ʥʦʪʘʮʠʷ ɺʠʨʪʘ ʧʨʠʥʷʪʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʚʩʝʭ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʚ ʩʪʘʥʜʘʨʪʝ ʬʦʨʤʘʣʴʥʳʭ ʛʨʘʤʤʘʪʠʢ. 

ɻʨʘʤʤʘʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʯʝʪʚʝʨʢʘ (Vt, Vn, P, S), ʛʜʝ Vt - ʘʣʬʘʚʠʪ, ʩʠʤ-

ʚʦʣʳ ʢʦʪʦʨʦʛʦ ʥʘʟʳʚʘʶʪʩʷ ʪʝʨʤʠʥʘʣʴʥʳʤʠ (ʪʝʨʤʠʥʘʣʘʤʠ), ʠʟ ʥʠʭ ʩʪʨʦʷʪʩʷ 

ʮʝʧʦʯʢʠ, ʧʦʨʦʞʜʘʝʤʳʝ ʛʨʘʤʤʘʪʠʢʦʡ. Vn - ʘʣʬʘʚʠʪ, ʩʠʤʚʦʣʳ ʢʦʪʦʨʦʛʦ ʥʘʟʳ-

ʚʘʶʪʩʷ ʥʝʪʝʨʤʠʥʘʣʴʥʳʤʠ (ʥʝʪʝʨʤʠʥʘʣʘʤʠ), ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʮʝʧʦʯʝʢ; ʦʥʠ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʮʝʧʦʯʢʠ, ʥʦ ʥʝ ʜʦʣʞʥʳ ʚʭʦ-

ʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪ ʧʦʨʦʞʜʝʥʠʷ. Vt ʠ Vn ʥʝ ʠʤʝʶʪ ʦʙʱʠʭ ʩʠʤʚʦʣʦʚ. ʇʦʣʥʳʡ ʘʣ-

ʬʘʚʠʪ (ʩʣʦʚʘʨʴ) ʛʨʘʤʤʘʪʠʢʠ V ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʙʲʝʜʠʥʝʥʠʝ Vt ʠ Vn. P - ʥʘ-

ʙʦʨ ʧʦʨʦʞʜʘʶʱʠʭ ʧʨʘʚʠʣ (ʚʳʚʦʜʦʚ), ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʠʟ 

ʧʘʨʳ (ʘ, b), ʛʜʝ a ʥʘʭʦʜʠʪʩʷ ʚ V+, ʘ b ʚ V*, ʘ - ʣʝʚʘʷ ʯʘʩʪʴ ʧʨʘʚʠʣʘ, ʘ b - ʧʨʘ-

ʚʘʷ, ʪ.ʝ. ʮʝʧʦʯʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟ ʩʠʤʚʦʣʦʚ ʘʣʬʘʚʠʪʘ V. ʇʨʘʚʠʣʦ ʟʘʧʠʩʳʚʘʝʪ-
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ʩʷ ʘ = b.  S ʧʨʠʥʘʜʣʝʞʠʪ Vn ʠ ʥʘʟʳʚʘʝʪʩʷ ʥʘʯʘʣʴʥʳʤ ʩʠʤʚʦʣʦʤ (ʘʢʩʠʦʤʦʡ). 

ʕʪʦʪ ʩʠʤʚʦʣ - ʦʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ʚ ʧʦʣʫʯʝʥʠʠ ʣʶʙʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ ʷʟʳʢʘ. 

ɺ ʥʦʪʘʮʠʠ ɺʠʨʪʘ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ɿʥʘʢ ʨʘʚʝʥʩʪʚʘ ñ=ò ʦʟʥʘʯʘʝʪ ʚʳʚʦʜ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʵʣʝʤʝʥʪ ʩʣʝʚʘ ʜʦʣʞʝʥ 

ʙʳʪʴ ʢʦʤʙʠʥʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʩʧʨʘʚʘ. ʃʶʙʳʝ ʧʨʦʙʝʣʳ, ʧʦʷʚʣʷʶʱʠʝʩʷ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʚʳʚʦʜʘ, ʥʝ ʷʚʣʷʶʪʩʷ ʟʥʘʯʘʱʠʤʠ, ʝʩʣʠ ʦʥʠ ʧʦʷʚʣʷʶʪʩʷ ʥʝ ʚʥʫʪʨʠ 

ʣʠʪʝʨʘʣʘ. ɺʳʚʦʜ ʟʘʚʝʨʰʘʝʪʩʷ ʪʦʯʢʦʡ ñ.ò; 

ʌʠʛʫʨʥʳʝ ʩʢʦʙʢʠ ñ{ }ò ʦʟʥʘʯʘʶʪ ʥʫʣʴ ʠʣʠ ʙʦʣʝʝ ʧʦʚʪʦʨʝʥʠʡ; 

ʂʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ ñ[ ]ò ʦʟʥʘʯʘʶʪ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ; 

ɺʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ ñ|ò ʦʟʥʘʯʘʝʪ ʣʦʛʠʯʝʩʢʦʝ ʀʃʀ; 

ʉʢʦʙʢʠ ñ(ñ ñ)ò ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʦʨʠʪʝʪ ʦʧʝʨʘʮʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʘʤ, ʛʜʝ 

ʩʢʦʙʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʵʣʝʤʝʥʪʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ, 

ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʙʨʘʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʶʙʦʡ ʜʨʫʛʦʡ ʦʧʝʨʘ-

ʮʠʝʡ, ʥʘʧʨʠʤʝʨ A(B|C|D) = AB|AC|AD. 

ʃʠʪʝʨʘʣ, ʪ.ʝ. ʩʪʨʦʢʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʫ ʩʝʙʷ ʠ ʷʚʣʷʝʪʩʷ ʪʝʨʤʠʥʘʣʴ-

ʥʳʤ ʩʠʤʚʦʣʦʤ, ʜʘʣʝʝ ʥʝ ʨʘʩʢʨʳʚʘʶʱʠʤʩʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʧʦʩʪʨʦʬʳ, ʥʘʧʨʠ-

ʤʝʨ, óSCHEMAô. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʬʦʨʤʘʣʴʥʫʶ ʛʨʘʤʤʘʪʠʢʫ, ʦʧʠʩʳʚʘʶʱʫʶ 

ʚʝʱʝʩʪʚʝʥʥʳʝ ʯʠʩʣʦ. 

ʅʘʯʘʣʴʥʳʤ ʩʠʤʚʦʣʦʤ S ʟʜʝʩʴ ʙʫʜʝʪ ʚʝʱʝʩʪʚʝʥʥʦʝ_ʯʠʩʣʦ.  ɺʝʱʝʩʪʚʝʥʥʦʝ 

ʯʠʩʣʦ ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʟʥʘʢ, ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʟʥʘʯʝʥʠʝ.  ɿʥʘʢ ʠ ʟʥʘʯʝʥʠʝ 

ʷʚʣʷʶʪʩʷ ʥʝʪʝʨʤʠʥʘʣʴʥʳʤʠ ʩʠʤʚʦʣʘʤʠ, ʪ.ʝ. ʚʭʦʜʷʪ ʚʦ ʤʥʦʞʝʩʪʚʦ Vn.  ɿʥʘʢ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʝʥ-

ʥʳʝ ʯʠʩʣʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʧʠʩʳʚʘʶʪʩʷ ʙʝʟ ʟʥʘʢʘ ʯʠʩʣʘ. 

ʚʝʱʝʩʪʚʝʥʥʦʝ_ʯʠʩʣʦ = [ʟʥʘʢ] ʟʥʘʯʝʥʠʝ.  (WSN-1) 

ɿʥʘʢ ʨʘʩʢʨʳʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʜʚʫʭ ʣʠʪʝʨʘʣʦʚ ç+è ʠ ç-è, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝ-

ʣʷʶʪ ʩʘʤʠ ʩʝʙʷ ʠ ʜʘʣʝʝ ʥʝ ʨʘʩʢʨʳʚʘʶʪʩʷ, ʪ.ʝ. ʚʭʦʜʷʪ ʚ ʤʥʦʞʝʩʪʚʦ ʪʝʨʤʠʥʘʣʴ-

ʥʳʭ ʩʠʤʚʦʣʦʚ Vt. 

ʟʥʘʢ = ó+ô|ô-ó.  (WSN-2) 

ɿʥʘʯʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ ʩʦʩʪʦʠʪ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʟ ʮʝʣʦʡ ʯʘʩʪʠ, 

ʜʨʦʙʥʦʡ ʯʘʩʪʠ ʠ ʵʢʩʧʦʥʝʥʪʳ.  ʅʘʣʠʯʠʝ ʵʢʩʧʦʥʝʥʪʳ ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ ʚʦ ʚʩʝʭ 

ʩʠʩʪʝʤʘʭ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʯʠʩʣʘʤʠ, ʥʦ ʧʦʩʢʦʣʴʢʫ ʤʳ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤ ʩʘʤʳʡ ʦʙʱʠʡ ʩʣʫʯʘʡ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ, ʚʚʝ-

ʜʝʤ ʵʢʩʧʦʥʝʥʪʫ ʚʦ ʤʥʦʞʝʩʪʚʦ ʥʝʪʝʨʤʠʥʘʣʴʥʳʭ ʩʠʤʚʦʣʦʚ Vn.  ʊʦʛʜʘ ʚʳʚʦʜ 

ʜʣʷ ʟʥʘʯʝʥʠʷ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʟʥʘʯʝʥʠʝ = [ʮʝʣʘʷ_ʯʘʩʪʴ] [ʜʨʦʙʥʘʷ_ʯʘʩʪʴ] [ʵʢʩʧʦʥʝʥʪʘ].  (WSN-3) 

ʂʘʢ ʚʠʜʠʤ, ʠʟ ʜʘʥʥʦʛʦ ʚʳʚʦʜʘ ʩʣʝʜʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʧʫʩ-

ʪʳʭ ʟʥʘʯʝʥʠʡ, ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʠʢʘʢʠʤʠ ʩʠʤʚʦʣʘʤʠ (ʚʩʝ ʩʠʤʚʦʣʳ ʷʚʣʷ-

ʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤʠ).  ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʡ, ʥʦ ʙʦʣʝʝ ʢʦʨʨʝʢʪ-

ʥʳʡ ʚʳʚʦʜ: 

ʟʥʘʯʝʥʠʝ = ʮʝʣʘʷ_ʯʘʩʪʴ | ʜʨʦʙʥʘʷ_ʯʘʩʪʴ | ʵʢʩʧʦʥʝʥʪʘ | (ʮʝʣʘʷ_ʯʘʩʪʴ ʜʨʦʙ-
ʥʘʷ_ʯʘʩʪʴ) | (ʜʨʦʙʥʘʷ_ʯʘʩʪʴ ʵʢʩʧʦʥʝʥʪʘ) | (ʮʝʣʘʷ_ʯʘʩʪʴ ʵʢʩʧʦʥʝʥʪʘ) | (ʮʝʣʘʷ_ʯʘʩʪʴ 
ʜʨʦʙʥʘʷ_ʯʘʩʪʴ ʵʢʩʧʦʥʝʥʪʘ).  (WSN-4) 
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʦʡ ʚʳʚʦʜ ʠʤʝʝʪ ʪʦʣʴʢʦ ʦʜʥʦ ʥʘʟʥʘʯʝʥʠʝ: ʫʩʪʨʘʥʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʚ ʚʠʜʝ ʧʫʩʪʳʭ ʩʪʨʦʢ, ʠ ʥʘ 

ʧʨʘʢʪʠʢʝ ʪʘʢʠʝ ʘʙʩʦʣʶʪʥʦ ʢʦʨʨʝʢʪʥʳʝ, ʥʦ ʩʣʠʰʢʦʤ ʩʣʦʞʥʳʝ ʚʳʚʦʜʳ ʥʝ 

ʧʨʠʤʝʥʷʶʪʩʷ. 

ɼʘʣʝʝ ʧʦ ʧʦʨʷʜʢʫ ʨʘʩʢʨʦʝʤ ʥʝʪʝʨʤʠʥʘʣʴʥʳʝ ʩʠʤʚʦʣʳ.  ʎʝʣʘʷ ʯʘʩʪʴ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʦʤ: 

ʮʝʣʘʷ_ʯʘʩʪʴ = {ʮʠʬʨʘ}.  (WSN-5) 

ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʚ ʮʝʣʦʡ ʯʘʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʭʦʪʷ ʙʳ ʦʜʥʘ 

ʮʠʬʨʘ, ʪʦ ʠʤʝʝʤ ʚʪʦʨʦʡ ʚʘʨʠʘʥʪ ʚʳʚʦʜʘ: 

ʮʝʣʘʷ_ʯʘʩʪʴ = ʮʠʬʨʘ {ʮʠʬʨʘ}.  (WSN-6) 

ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʝʥ, ʚʪʦʨʦʡ ʙʦʣʝʝ ʩʪʨʦʛ ʠ ʣʝʛʯʝ ʨʝʘʣʠʟʫʝʪ-

ʩʷ ʧʨʦʛʨʘʤʤʥʦ.  ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʠ 
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ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʪʦʨʦʤʫ ʚʘʨʠʘʥʪʫ. 

ʜʨʦʙʥʘʷ_ʯʘʩʪʴ = ó.ô {ʮʠʬʨʘ}.  (WSN-7) 

ʅʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʩʠʤʚʦʣ ʵʢʩʧʦʥʝʥʪʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʙʫʢʚʦʡ 

ʥʠʞʥʝʛʦ ʨʝʛʠʩʪʨʘ, ʪʘʢ ʠ ʙʫʢʚʦʡ ʚʝʨʭʥʝʛʦ ʨʝʛʠʩʪʨʘ, ʧʨʠʚʝʜʝʤ ʜʣʷ ʵʢʩʧʦʥʝʥʪʳ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʚʳʚʦʜ.  ɿʜʝʩʴ ʫʯʠʪʳʚʘʝʪʩʷ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦ-

ʚʘʪʴ ʟʥʘʢ ʵʢʩʧʦʥʝʥʪʳ, ʭʦʪʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʛʨʘʤʤʘʪʠʢ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʝʱʝʩʪ-

ʚʝʥʥʳʝ ʯʠʩʣʘ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ: 

ʵʢʩʧʦʥʝʥʪʘ = óeô | óEô [ʟʥʘʢ] ʮʠʬʨʘ {ʮʠʬʨʘ}.  (WSN-8) 

ʆʩʪʘʝʪʩʷ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʜʣʷ ʩʠʤʚʦʣʘ ʮʠʬʨʘ.  ʊʘʢʦʡ ʚʳʚʦʜ ʦʯʝʚʠʜʝʥ, ʥʦ 

ʜʣʷ ʧʦʣʥʦʪʳ ʛʨʘʤʤʘʪʠʢʠ ʝʛʦ ʩʪʦʠʪ ʧʨʠʚʝʩʪʠ: 

ʮʠʬʨʘ = ó0ô | ó1ô | ó2ô | ó3ô | ó4ô | ó5ô | ó6ô | ó7ô | ó8ô | ó9ô .  (WSN-9) 

ʕʪʦ ï ʩʘʤʳʡ ʦʙʱʠʡ ʚʘʨʠʘʥʪ.  ɺ ʢʦʥʢʨʝʪʥʳʭ ʛʨʘʤʤʘʪʠʢʘʭ ʤʦʛʫʪ ʙʳʪʴ ʚʚʝ-

ʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʤʳ ʫʚʠʜʠʤ ʥʠʞʝ, ʚ ʦʙʤʝʥʥʦʤ 

ʬʘʡʣʝ STEP ʚ ʟʘʧʠʩʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ ʥʘʣʠʯʠʝ ʜʝʩʷʪʠʯʥʦʡ ʪʦʯʢʠ ʷʚʣʷ-

ʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. 

ʅʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʴʥʦʡ ʛʨʘʤʤʘʪʠʢʠ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʧʦʩʪʨʦʠʪʴ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʨʘʟʙʠʨʘʶʱʠʡ ʪʝʢʩʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʦʡ ʛʨʘʤʤʘʪʠʢʝ 

(ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʪʝʢʩʪʦʚ).  ʊʘʢʦʡ ʧʨʦʜʫʢʪ ʩʪʨʦʠʪʩʷ ʢʘʢ ʢʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ ʩ 

ʤʘʛʘʟʠʥʥʦʡ ʧʘʤʷʪʴʶ.  ʉʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʘʚʪʦʤʘʪʠʟʠʨʫʶ-

ʱʠʝ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʚ ʪʝʢʩʪʦʚ. 

ɺ ʪʦʤʝ ISO 10303-11 çʩʧʨʘʚʦʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʷʟʳʢʫ EXPRESSè ʠ ʚ 

ʪʦʤʝ ISO 10303-21 çʷʚʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʦʙʤʝʥʘè ʧʨʠʚʝʜʝ-

ʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʘʣʴʥʳʭ ʛʨʘʤʤʘʪʠʢ ʚ ʉʠʥʪʘʢʩʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ ɺʠʨʪʘ.  

ʕʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʶʪʩʷ, ʥʦ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʦʥʠ ʙʫʜʫʪ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʠ ʧʦʵʪʦʤʫ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʝ. 

ʅʘʯʥʝʤ ʩ ʦʙʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʦʙʦʠʭ ʥʦ-

ʪʘʮʠʷʭ.  ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ï ʮʠʬʨʳ: 

digit = ó0ô | ó1ô | ó2ô | ó3ô | ó4ô | ó5ô | ó6ô | ó7ô | ó8ô | ó9ô .  (WSN-10) 
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ɺ ʦʙʦʠʭ ʛʨʘʤʤʘʪʠʢʘʭ: ʚ ʪʝʢʩʪʝ ʷʟʳʢʘ EXPRESS ʠ ʚ ʩʠʤʚʦʣʴʥʦʤ ʦʙʤʝʥʥʦʤ 

ʬʘʡʣʝ ʧʦʜ ʙʫʢʚʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʙʫʢʚʳ ʠʟ ʙʘʟʦʚʦʛʦ ʥʘʙʦʨʘ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘ-

ʚʠʪʘ.  ʇʨʠ ʵʪʦʤ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʙʫʢʚ 

ʚʝʨʭʥʝʛʦ ʨʝʛʠʩʪʨʘ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʩʤʳʩʣ ʜʘʪʴ ʦʪʜʝʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ 

ʙʫʢʚ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʨʝʛʠʩʪʨʦʚ ʠ ʦʙʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ 

ʨʝʛʠʩʪʨʫ ʙʫʢʚʳ: 

upper = óAô | óBô | óCô | óDô | óEô | óFô | óGô | óHô | óIô | óJô | óKô | óLô | óMô | óNô | óOô | óPô | óQô | óRô 
| óSô | óTô | óUô | óVô | óWô | óXô | óWô | óZô.  (WSN-11) 

lower = óaô | óbô | ócô | ódô | óeô | ófô | ógô | óhô | óiô | ójô | ókô | ólô | ómô | ónô | óoô | ópô | óqô | órô | ósô | 
ótô | óuô | óvô | ówô | óxô | ówô | ózô.  (WSN-12) 

letter = upper | lower.  (WSN-13) 

ʄʝʪʦʜʳ ʦʧʠʩʘʥʠʷ.  ʗʟʳʢ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʜʘʥʥʳʭ EX-
PRESS.  ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ. 

EXPRESS ï ʵʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ STEP ʷʟʳʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʠʣʠ ʷʟʳʢ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʜʘʥʥʳʭ.  ʆʧʠʩʘʥʠʝ ʷʟʳʢʘ EXPRESS ʩʦʜʝʨʞʠʪʩʷ ʚ ʪʦʤʝ 

ISO 10303-11.  ʗʟʳʢ EXPRESS ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ 

ʢʦʥʮʝʧʪʘ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʠʩʘʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʜʘʥʥʳʭ, ʚʳʧʦʣ-

ʥʝʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ EXPRESS, ̫ ʚʣʷʶʪʩʷ ʦʥʪʦʣʦʛʠʷʤʠ. 

ʗʟʳʢ EXPRESS ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚʥʝ ʩʪʘʥʜʘʨʪʘ STEP ʢʘʢ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʡ ʷʟʳʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʫʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʨʫʛʠʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʘʭ (ISO 13584 PLIB, ISO 15531 MANDATE, ISO 

15926 OIL&GAS, IFC), ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

CALS ʅɸʊʆ. ʅʝʟʘʚʠʩʠʤʦʩʪʴ EXPRESS ʦʪ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝ ʩʧʝʮʠʬʠʯʝʩʢʦʝ, ʘ 

ʦʙʦʙʱʝʥʥʦʝ ʧʦʥʷʪʠʝ çʩʫʱʥʦʩʪʴè (ENTITY ). ʂʘʞʜʘʷ ʩʫʱʥʦʩʪʴ ʦʙʣʘʜʘʝʪ ʘʪ-

ʨʠʙʫʪʘʤʠ, ʚʳʨʘʞʘʶʱʠʤʠ ʭʘʨʘʢʪʝʨʥʳʝ ʩʚʦʡʩʪʚʘ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʅʘ-

ʧʨʠʤʝʨ, ʩʫʱʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʘ ̫ʪʦʯʢʘ ʠʤʝʝʪ ʘʪʨʠʙʫʪʳ, ʦʪʨʘʞʘʶʱʠʤʠ ʢʦ-

ʦʨʜʠʥʘʪʳ ʵʪʦʡ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʫʱʥʦʩʪʴ ʠʟʜʝʣʠʝ ʠʤʝʝʪ ʘʪʨʠʙʫʪʳ, ʦʪʦ-

ʙʨʘʞʘʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʝ, ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ ʠ ʪ.ʜ. 

ʉʫʱʥʦʩʪʴ  ï ʵʪʦ ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ STEP.  ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ ʩʫʱʥʦʩʪʴ, ʦʪ ʩʫʱʥʦʩʪʝʡ ʚ ʬʠʣʦʩʦʬʩʢʠʭ ʩʠʩʪʝʤʘʭ 

(ʚʩʧʦʤʥʠʤ ʦʜʥʫ ʠʟ ʧʘʨʥʳʭ ʢʘʪʝʛʦʨʠʡ ï ʩʫʱʥʦʩʪʴ ʠ ʷʚʣʝʥʠʝ), ʩʫʱʥʦʩʪʝʡ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʇʠʥ-ʐʝʥ ʏʝʥʘ (ʥʦʪʘʮʠʷ ER ï ʩʫʱʥʦʩʪʴ-ʩʚʷʟʴ), ʬʫʥʢʮʠʦʥʘʣɹ-

ʥʳʝ ʩʫʱʥʦʩʪʠ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʦʧʨʝʜʝʣʝʥʠʡ.  ɺ STEP ʩʫʱʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʢʘʢ ʢʣʘʩʩ ʠʥʬʦʨʤʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʙʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ.  ʇʨʠʤʝʤ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: ʩʫʱʥʦʩʪʴ ï ʵʪʦ ʢʣʘʩʩ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʜʝʥʦʪʘʪʘ, ʠʤʝʶʱʠʭ, ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ 

ʩʚʦʡʩʪʚ. 

ʗʟʳʢ EXPRESS ʥʝ ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥ ʪʦʣʴʢʦ ʜʣʷ ʟʘʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʥʘ ʷʟʳʢʝ EXPRESS ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʪʝʢʩʪʘ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʢʦʤʧʦʥʝʥʪʦʚ ʷʟʳʢʘ), ʚʢʣʶʯʘʶ-

ʱʠʭ: 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 37 

ʘʣʬʘʚʠʪ; 

ʢʦʤʤʝʥʪʘʨʠʠ; 

ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʩʣʦʚʘ; 

ʟʥʘʢʠ; 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ; 

ʣʠʪʝʨʘʣʳ. 

ʀʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʧʦʥʷʪʠʷ 

ʷʟʳʢʘ). ʉʦʙʩʪʚʝʥʥʦ ʩʘʤ ʪʝʢʩʪ ʩʦʩʪʦʠʪ ʠʟ ʩʪʨʦʢ, ʘ ʩʪʨʦʢʠ ï ʠʟ ʩʠʤʚʦʣʦʚ. ʂʦʤ-

ʙʠʥʘʮʠʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʜʘʶʪ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʧʦʥʷʪʠʷ 

ʷʟʳʢʘ). 

ɸʣʬʘʚʠʪ ʷʟʳʢʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʷʟʳʢʘ ʠ ʩʦʜʝʨʞʘʱʠʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ EXPRESS, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ, ʧʨʦʧʠʩʥʳʝ ʠ ʩʪʨʦʯʥʳʝ ʙʫʢʚʳ ʘʥʛʣʠʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʠ ʩʧʝ-

ʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ.  

ʆʩʥʦʚʥʦʡ ʥʘʙʦʨ ʩʠʤʚʦʣʦʚ (Character set) ʚʢʣʶʯʘʝʪ: 

ʎʠʬʨʳ; 

ɹʫʢʚʳ (ʨʝʛʠʩʪʨ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʚʥʫʪʨʠ ʩʠʤʚʦʣʴʥʳʭ ʩʪʨʦʢ), ʚ ʩʪʘʥ-

ʜʘʨʪʥʳʡ ʥʘʙʦʨ ʚʭʦʜʠʪ ʪʦʣʴʢʦ ʣʘʪʠʥʩʢʠʡ ʘʣʬʘʚʠʪ; 

ʇʦʜʯʝʨʢʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʥʫʪʨʠ ʢʣʶʯʝʚʳʭ ʩʣʦʚ, ʥʦ 

ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʚʳʤ ʩʠʤʚʦʣʦʤ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ; 

ʉʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ *, (, $ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʣʷ ʧʫʥʢʪʫʘʮʠʠ ʠ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʧʝʨʘʪʦʨʦʚ; 

ʇʨʦʙʝʣ ʠ ʢʦʥʝʮ ʩʪʨʦʢʠ.  ʇʨʦʙʝʣʳ ʥʝ ʤʦʛʫʪ ʚʩʪʘʚʣʷʪʴʩʷ ʚʥʫʪʨʴ ʣʝʢʩʝʤ.  

ʇʨʦʙʝʣʳ ʚʦ ʚʩʝʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʠʛʥʦʨʠʨʫʶʪʩʷ.  ʂʦʥʝʮ ʩʪʨʦʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘ-

ʝʚ, ʢʨʦʤʝ ʪʝʭ, ʢʦʛʜʘ ʧʨʦʙʝʣ ʟʘʚʝʨʰʘʝʪ ʭʚʦʩʪʦʚʦʡ ʢʦʤʤʝʥʪʘʨʠʡ, ʚʦʩʧʨʠʥʠʤʘ-

ʝʪʩʷ ʢʘʢ ʧʨʦʙʝʣ. 

ʂʦʤʤʝʥʪʘʨʠʡ (Remark).  ʂʦʤʤʝʥʪʘʨʠʠ ʚ ʷʟʳʢʝ EXPRESS ʙʳʚʘʶʪ ʜʚʫʭ ʪʠ-

ʧʦʚ: ʚʩʪʨʦʝʥʥʳʝ (embedded) ʠ ʭʚʦʩʪʦʚʳʝ (tail).   

remark = embedded_remark | tail_remark . (E141) 

ɺʩʪʨʦʝʥʥʳʡ ʢʦʤʤʝʥʪʘʨʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʤʝʞʜʫ ʧʘʨʘʤʠ ʩʠʤʚʦʣʦʚ (* ʠ *).  

ɽʩʣʠ ʚ ʪʝʢʩʪʝ ʢʦʤʤʝʥʪʘʨʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʦʜʥʘ ʠʟ ʧʘʨ (* ʠ *), ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʟʘʢʣʶʯʝʥʘ ʚ ʘʧʦʩʪʨʦʬʳ. 

embedded_remark = '(*' { not_lparen_star | lparen_not_star | star_not_rparen | 
embedded_remark } '*)' .  (WSN-14) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ, ʜʦʧʫʩʢʘʝʪʩʷ ʚʣʦʞʝʥʥʦʩʪʴ ʚʩʪʨʦʝʥʥʳʭ ʢʦʤʤʝʥ-

ʪʘʨʠʝʚ. 

ʍʚʦʩʪʦʚʦʡ ʢʦʤʤʝʥʪʘʨʠʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʘʨʳ ʩʠʤʚʦʣʦʚ '--' ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ 

ʢʦʥʮʦʤ ʩʪʨʦʢʠ. 

tail_remark = '--' { \a | \s | \o } \n .  (WSN-15) 

ʉʠʤʚʦʣʳ (Symbols). ʉʠʤʚʦʣʳ - ʵʪʦ ʦʪʜʝʣʴʥʳʝ ʩʠʤʚʦʣʳ ʠʣʠ ʠʭ ʛʨʫʧʧʳ, 

ʠʤʝʶʱʠʝ ʚ ʷʟʳʢʝ EXPRESS ʩʧʝʮʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ.  ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʧʝʨʘʪʦʨʦʚ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʝʣʠʪʝʣʝʡ (separator). 
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ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʩʣʦʚʘ (Reserved Words). ʕʪʦ - ʠʣʠ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ 

(keywords), ʠʣʠ ʦʧʝʨʘʪʦʨʳ, ʠʣʠ ʩʪʘʥʜʘʨʪʥʳʝ ʢʦʥʩʪʘʥʪʳ, ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʜʫ-

ʨʳ. 

ʅʘʯʘʣʴʥʳʤ ʩʠʤʚʦʣʦʤ ʛʨʘʤʤʘʪʠʢʠ EXPRESS ʷʚʣʷʝʪʩʷ syntax (ʩʠʥʪʘʢʩʠʩ): 

syntax = schema_decl { schema_decl } .  (WSN-16) 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ, ʥʘʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ EXPRESS (ʜʝʢʣʘʨʘ-

ʮʠʷ ʩʭʝʤʳ), ʩʠʥʪʘʢʩʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʚʦʜʘʤʠ: 

schema_decl = óSCHEMAô schema_id ó;ô schema_body ôEND_SCHEMAô ó;ô .  (WSN-17) 

ɿʜʝʩʴ schema_id ï ʵʪʦ ʦʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ), ʪ.ʝ. ʫʥʠʢʘʣʴʥʦʝ ʠʤʷ  

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʜʘʥʥʳʭ.  ʉʠʥʪʘʢʩʠʩ ʦʙʦʟʥʘʯʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʩʭʝʤʳ ʜʘʥʥʳʭ ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ ʧʦʩʪʨʦʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ. 

ʆʩʥʦʚʥʘʷ ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ï ʵʪʦ ʪʝʣʦ ʩʭʝʤʳ schema_body.  ʅʘʧʨʠʤʝʨ, 

ʥʠʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ group_schema, ʦʧʠʩʳʚʘʶʱʘʷ ʢʦʥ-

ʮʝʧʮʠʶ ʛʨʫʧʧ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ.  ʉʭʝʤʘ ʚʟʷʪʘ ʠʟ ʪʦʤʘ ISO 10303-41. 
 

SCHEMA group_schema  ;  

 
REFERENCE FROM support_resource_schema --  ISO 10303 - 41 

(label,  bag_to_set,  identifier,  text);  

REFERENCE FROM basic_attribute_schema --  ISO 10303 - 41 

(get_id_value,  id_attribute);  

 
ENTITY group;  

name : label;  

description : OPTIONAL text;  

DERIVE 

id : identifier := get_id_value (SELF);  

WHERE 

WR1 : SIZEOF (USEDIN (SELF, 'BASIC_ATTRIBUTE_SCHEMA.' +  

'ID_ATTRIBUTE.IDENTIFIED_ITEM')) <= 1;  

END_ENTITY; --  group  

 
ENTITY group_relationship;  

name : label;  

description : OPTIONAL text;  

relating_group : group;  

related_group : group;  

END_ENTITY; --  group_relationship  

 
FUNCTION acyclic_group_relationship  

(relation : group_relationship;  

relatives : SET [1:?] OF group;  

specific_relation : STRING) : BOOLEAN;  

LOCAL 

x : SET OF group_relationshi p;  

END_LOCAL; 

IF relation.relating_group IN relatives THEN  

RETURN (FALSE);  

END_IF;  

x := QUERY (grp <* bag_to_set  

(USEDIN (relation.relating_group,  

'GROUP_SCHEMA.' +  

'GROUP_RELATIONSHIP.' +  

'RELATED_GROUP')) |  

specific_relation IN TYPEOF (grp));  

REPEAT i :=  1 TO HIINDEX(x);  

IF NOT acyclic_group_relationship  

(x[i],  

relatives + relation.relating_group,  

specific_relation) THEN  

RETURN(FALSE);  

END_IF;  

END_REPEAT; 

RETURN(TRUE); 

END_FUNCTION; --  acyclic_group_relationship  

 
END_SCHEMA; --  group_schema  

 

ʊʝʣʦ ʩʭʝʤʳ 

schema_body ï 

ʦʩʥʦʚʥʘʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʩʭʝʤʳ 

ʍʚʦʩʪʦʚʳʝ 

ʢʦʤʤʝʥʪʘʨʠʠ 

tail_remark 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʩʭʝʤʳ 

schema_id 

 

ʈʠʩ.  18. ʉʭʝʤʘ group_schema 

ʊʝʣʦ ʩʭʝʤʳ schema_body ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʚʳʚʦʜʘʤʠ: 

schema_body = { interface_specification } [ constant_decl ]  { declaration | 
rule_decl } .  (WSN-18) 

declaration = entity_decl | function_decl | procedure_decl | type_decl .  (WSN-19) 
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ɿʜʝʩʴ: 

interface_specification ï ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʧʨʝʜʝʣʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʟʘʠʤʩʪʚʫ-

ʶʪʩʷ ʠʟ ʜʨʫʛʠʭ ʩʭʝʤ. 

constant_decl ï ʦʙʲʷʚʣʝʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʭʝʤʝ ʢʦʥʩʪʘʥʪ. 

entity_decl ï ʦʙʲʷʚʣʝʥʠʝ ʩʫʱʥʦʩʪʠ. 

function_decl ï ʦʙʲʷʚʣʝʥʠʝ ʬʫʥʢʮʠʠ.  ʌʫʥʢʮʠʠ, ʢʘʢ ʠ ʧʨʦʮʝʜʫʨʳ, ʠʛʨʘʶʪ 

ʚ EXPRESS ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʨʦʣʴ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟ-

ʚʦʜʥʳʭ ʘʪʨʠʙʫʪʦʚ ʠ ʟʘʜʘʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʥʘ ʩʚʦʡʩʪʚʘ ʠ ʧʦ-

ʚʝʜʝʥʠʝ ʩʫʱʥʦʩʪʝʡ. 

procedure_decl ï ʦʙʲʷʚʣʝʥʠʝ ʧʨʦʮʝʜʫʨʳ. 

type_decl ï ʦʙʲʷʚʣʝʥʠʝ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦ-

ʛʦ ʜʘʥʦ ʚ ʧʨʝʜʝʣʘʭ ʩʭʝʤʳ. 

rule_decl ï ʦʙʲʷʚʣʝʥʠʝ çʛʣʦʙʘʣʴʥʦʛʦè ʧʨʘʚʠʣʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʟʘʜʘʥʠʷ 

ʩʣʦʞʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʥʘ ʩʚʦʡʩʪʚʘ ʠ ʧʦʚʝʜʝʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʨʘʟʥʦʪʠʧʥʳʭ ʩʫʱʥʦʩʪʝʡ. 

ɺ ʷʟʳʢʝ EXPRESS ʜʦʧʫʩʢʘʶʪʩʷ ʩʩʳʣʢʠ ʢʘʢ ʚʧʝʨʝʜ, ʪʘʢ ʠ ʥʘʟʘʜ.  ʕʪʦ ʧʦ-

ʟʚʦʣʷʝʪ ʨʘʩʧʦʣʘʛʘʪʴ ʜʝʢʣʘʨʘʮʠʠ ʚ ʪʝʢʩʪʝ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ.  ɼʣʷ ʫʜʦʙʩʪʚʘ ʨʘʙʦʪʳ ʯʝʣʦʚʝʢʘ ʩ ʪʝʢʩʪʘʤʠ EXPRESS ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʧʨʘʚʠʣʦʤ ʷʚʣʷʝʪʩʷ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʜʝʢʣʘʨʘʮʠʡ ʧʦ ʪʠʧʘʤ (ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ, ʟʘʪʝʤ ʩʫʱʥʦʩʪʠ, ʟʘʪʝʤ ʬʫʥʢʮʠʠ, ʟʘʪʝʤ ʧʨʦʮʝʜʫʨʳ, ʠ ʚ 

ʢʦʥʮʝ ï ʛʣʦʙʘʣʴʥʳʝ ʧʨʘʚʠʣʘ).  ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʜʝʢʣʘʨʘʮʠʠ ʨʘʩʧʦ-

ʣʘʛʘʶʪʩʷ ʧʦ ʘʣʬʘʚʠʪʫ.  ʅʝʩʦʙʣʶʜʝʥʠʝ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʥʝ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʴ-

ʥʳʤ ʥʘʨʫʰʝʥʠʝʤ, ʥʦ ʟʘʪʨʫʜʥʷʝʪ ʨʘʙʦʪʫ ʯʝʣʦʚʝʢʘ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚʩʝ ʵʪʠ ʧʦʥʷʪʠʷ ʷʟʳʢʘ EXPRESS ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠ-

ʞʝ. 

ʄʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ.  ʉʠʤʚʦʣʴʥʳʡ ʦʙʤʝʥʥʳʡ ʬʘʡʣ STEP.  
ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ. 

ʌʦʨʤʘʪ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ STEP ñʤʷʛʢʠʡò - ʚ ʥʝʤ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʦʛʨʘ-

ʥʠʯʝʥʠʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʬʠʟʠʯʝʩʢʦʡ ʟʘʧʠʩʠ (ʩʪʨʦʢʠ). ʆʛʨʘʥʠʯʝʥʠʝ 

ʥʘ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʬʠʟʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʩʦʭʨʘʥʠʣʦʩʴ ʩ ʪʦʛʦ ʚʨʝʤʝʥʠ,  ʢʦ-

ʛʜʘ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʦʩʠʪʝʣʝʡ ʜʘʥʥʳʭ ʙʳʣʠ ʧʝʨʬʦʢʘʨʪʳ.  ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʥʦʛʠʝ ʩʦʚʤʝʩʪʠʤʳʝ ʩʦ STEP ʧʨʠʣʦʞʝʥʠʷ ʛʝʥʝʨʠʨʫʶʪ ʠ ʯʠʪʘʶʪ ʦʙ-

ʤʝʥʥʳʝ ʬʘʡʣʳ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʦʡ ʟʘʧʠʩʠ, ʭʦʪʷ ʬʦʨʤʘʣʴʥʦ ʟʘʣʦʞʝʥʥʦʝ ʚ 

ʩʪʘʥʜʘʨʪʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʣʠʥʳ ʬʠʟʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʦʩʪʘʝʪʩʷ ʚ ʩʠʣʝ.  ʄʝʞʜʫ 

ʨʘʟʜʝʣʠʪʝʣʷʤʠ ʜʦʧʫʩʢʘʝʪʩʷ ʣʶʙʦʝ ʯʠʩʣʦ ʧʨʦʙʝʣʦʚ, ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʤʦʛʫʪ 

ʙʳʪʴ ʚʩʪʘʚʣʝʥʳ ʢʦʤʤʝʥʪʘʨʠʠ.  

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʩʠʤʚʦʣʳ: 

space  = ó ó.  (WSN-20) 

special  = ó!ô | ó"ô | ó*ô | ó$ô | ó%ô | ó&ô | ó.ô | ó#ô | ó+ô | ó,ô | ó-ó | ó(ó | ó)ô | ó?ô | ó/ô | ó:ô | ó;ô | ó<ô | ó=ô | 
ó>ô | ó@ô | ó[ó | ó]ô | ó{ó | ó|ô | ó}ô | ó̂ô | ó̀ô .  (WSN-21) 

reverse_solidus = ó\ô.  (WSN-22) 

apostrophe  =  óôôô.  (WSN-23) 
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character = space | digit | lower | upper | ó_ô | special | reverse_solidus | apostrophe.  
(WSN-24) 

ʆʙʤʝʥʥʳʡ ʬʘʡʣ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠ ʧʨʠ ʩʚʦʝʡ ʧʝʨʝ-

ʜʘʯʝ ʥʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʠʢʘʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʝʡ, ʠ ʧʦʵʪʦʤʫ ʦʥ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʚʦʝʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʝ. ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʦʪʩʫʪʩʪʚʫʶʪ ʩʩʳʣʢʠ ʥʘ ʢʘʢʠʝ-

ʣʠʙʦ ʜʘʥʥʳʝ, ʥʝ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʩʘʤʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʠʤʝʥʠ EXPRESS-ʩʭʝʤʳ). 

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ, ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ (KEYWORD) ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʧʠ-

ʰʫʪʩʷ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ.  

keyword = user_defined_keyword | standard_keyword .  (WSN-25) 

user_defined_keyword = ó ! ó upper { upper | digit | ó_ô} .  (WSN-26) 

standard_keyword = upper { upper | digit | ó_ô}.  (WSN-27) 

ʂ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʦʪʥʦʩʷʪʩʷ: 

- ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʩʣʦʚʘ: 

ISO-10303-21; 

HEADER; 

ENDSEC; 

DATA; 

END-ISO-10303-21; 

"&SCOPE 

ENDSCOPE 

- ʠʤʝʥʘ EXPRESS-ʩʭʝʤ..  ʉʦʜʝʨʞʠʤʦʝ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʷʤ, ʜʘʥʥʳʤ ʚ EXPRESS-ʩʭʝʤʝ; 

- ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ EXPRESS-ʩʭʝʤʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ï 

ʠʤʝʥʦʚʘʥʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʠ ʵʣʝʤʝʥʪʳ ʧʝʨʝʯʠʩʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʤʝʥʦʚʘʥʥʳʝ 

ʪʠʧʳ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʧʝʮʠʘʣʴʥʦʡ EXPRESS-ʩʭʝʤʝ 

çheader_section_schemaè. 

ʉʠʤʚʦʣʴʥʳʡ ʦʙʤʝʥʥʳʡ ʬʘʡʣ STEP ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʩʠʥʪʘʢʩʠʯʝʩʢʦʝ ʦʧ-

ʨʝʜʝʣʝʥʠʝ: 

exchange_file   = "ISO-10303-21;" header_section data_section "END-ISO-10303-21;".  
(WSN-28) 

ʉʝʢʮʠʷ ʜʘʥʥʳʭ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʟʘʧʠʩʝʡ ï ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ.  ʇʦʜ ʵʢʟʝʤʧʣʷʨʦʤ ʧʦʥʠʤʘ-

ʝʪʩʷ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʦʝ ʟʥʘʯʝʥʠʝ. 

EI = {ʦʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʦʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥ-
ʪʠʬʠʢʘʪʦʨ) ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʘʙʦʨ ʟʥʘʯʝʥʠʡ} 

data_section = óDATAô entity_instance_list óENDSECô ó;ô.  (WSN-29) 

entity_instance_list = entity_instance {entity_instance}.  (WSN-30) 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʘʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ: 
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entity_instance = simple_entity_instance | complex_entity_instance.  (WSN-31) 

simple_entity_instance = entity_instance_name  ó=ô [scope] simple_record ó;ô.  (WSN-
32) 

complex_entity_instance  = entity_instance_name  "="  [scope] subsuper_record ";"  .  
(WSN-33) 

subsuper_record  = "(" simple_record_list ")"  .  (WSN-34) 

simple_record_list = simple_record { simple_record }.  (WSN-35) 

ʏʣʝʥ simple_record, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʯʘʩʪʴ ʟʘʧʠʩʠ, ʙʫʜʝʪ 

ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ. 

ʏʣʝʥ entity_instance_name ï ʵʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʟʘʧʠʩʠ, ʫʥʠʢʘʣʴʥʳʡ ʚ ʧʨʝ-

ʜʝʣʘʭ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ: 

entity_instance_name = ó#ô digit { digit }.  (WSN-36) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ï ʵʪʦ ʪʦ, ʯʪʦ ʜʝʣʘʝʪ ʟʥʘʯʝʥʠʝ ʵʢʟʝʤʧʣʷʨʦʤ.  ʂʘʢ ʚʠʜʥʦ ʠʟ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʩʠʤʚʦʣʴʥʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʠʩʣʦʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʪ.ʝ. ʵʪʦ ï ʧʨʦʩʪʦ ʥʦʤʝʨ.  ʅʘ ʟʥʘʯʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ, ʢʨʦ-

ʤʝ ʠʭ ʫʥʠʢʘʣʴʥʦʩʪʠ, ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʝʱʝ ʦʜʥʦ ʦʛʨʘʥʠʯʝʥʠʝ: ʧʝʨʚʘʷ ʮʠʬʨʘ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʥʫʣʝʤ, ʪ.ʝ. ʥʫʤʝʨʘʮʠʷ ʟʘʧʠʩʝʡ ʥʘʯʠʥʘʝʪʩʷ ʩ ʝʜʠʥʠʮʳ ʠ ʧʨʝʜʰʝ-

ʩʪʚʫʶʱʠʝ ʥʫʣʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ.  ʕʪʠ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʠʥʪʘʢʩʠ-

ʩʘ ʥʝ ʫʯʪʝʥʳ, ʠ ʷʚʣʷʶʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʤʠ.  ʄʦʞʥʦ ʣʠ ʠʭ ʫʯʝʩʪʴ ʥʘ ʫʨʦʚʥʝ 

ʩʠʥʪʘʢʩʠʩʘ?  ʃʝʛʢʦ: 

entity_instance_name = ó#ô natural_digit {digit}.  (WSN-37) 

natural_digit = ó1ô | ó2ô | ó3ô | ó4ô | ó5ô | ó6ô | ó7ô | ó8ô | ó9ô.  (WSN-38) 

digit = ó0ô | natural_digit.  (WSN-39) 

ʇʦʯʝʤʫ ʵʪʦ ʥʝ ʩʜʝʣʘʥʦ? ï ɺʦʧʨʦʩ ʢ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʩʪʘʥʜʘʨʪʘ.  ʄʦʞʝʪ 

ʙʳʪʴ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʦ ï ʠʟʣʠʰʥʝʝ ʫʩʣʦʞʥʝʥʠʝ ʩʠʥʪʘʢʩʠʩʘ.  ʇʦʜʦʙʥʳʝ ʥʝ-

ʪʦʯʥʦʩʪʠ ʤʦʛʫʪ ʚʣʠʷʪʴ ʢʘʢ ʥʘ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʚ ʪʝʢ-

ʩʪʦʚ, ʪʘʢ ʠ ʥʘ ʥʘʜʝʞʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʵʪʠʭ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʚ. 
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ISO-10303-21; 
HEADER; 
FILE_DESCRIPTION(('STEP conformance test data','minimal AP203 instantiation'),'2;1'); 
FILE_NAME('min_cmA.p21','1993-07-22 T11:23:12', 
('M. Green','J. Black'),('New Ventures, Inc.','P.O. Box 2222','Middleton','Michigan', 
'50800'),'NIST Data Probe, Release March 1993','conformance test suite','K. H. White'); 
FILE_SCHEMA(('CONFIG_CONTROL_DESIGN')); 
ENDSEC; 
 
DATA; 
#1=PRODUCT('11111','Solid Cube','Description for part 11111',(#2)); 
#2=MECHANICAL_CONTEXT('detailed design',#3,'mechanical'); 
#3=APPLICATION_CONTEXT('Control the configuration of three dimensional design'); 
#300=APPLICATION_PROTOCOL_DEFINITION('AP definition status', 'config_control_design', 1994, #3); 
#4=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#5,#8,(#1)); 
#5=PERSON_AND_ORGANIZATION(#6,#7); 
#6=PERSON('333-003','White','K.',('H.'),$,$); 
#7=ORGANIZATION('NVI-Michigan','New Ventures, Inc.','An engineering and research center'); 
#8=PERSON_AND_ORGANIZATION_ROLE('design_owner'); 
#9=PRODUCT_RELATED_PRODUCT_CATEGORY('detail','Part Type for product 11111',(#1)); 
#10=PRODUCT_DEFINITION_FORMATION_WITH_SPECIFIED_SOURCE('A','Description of version with specified source for part 11111',#1,.BOUGHT.); 
#11=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#13,#15,(#10)); 
#13=PERSON_AND_ORGANIZATION(#14,#7); 
#14=PERSON('222-002','Pierre','Gabrielle',$,$,$); 
#15=PERSON_AND_ORGANIZATION_ROLE('creator'); 
#44=CC_DESIGN_APPROVAL(#45,(#10)); 
#45=APPROVAL(#46,'Approved as initial STEP test case part'); 
#46=APPROVAL_STATUS('approved'); 
#47=APPROVAL_DATE_TIME(#48,#45); 
#48=DATE_AND_TIME(#50,#51); 
#50=CALENDAR_DATE(1993,17,7); 
#51=LOCAL_TIME(13,29,52.0,#29); 
#69=APPROVAL_PERSON_ORGANIZATION(#70,#45,#72); 
#70=PERSON_AND_ORGANIZATION(#71,#7); 
#71=PERSON('777-007','Black','James',$,$,$); 
#72=APPROVAL_ROLE('Authorize part release'); 
#31=CC_DESIGN_SECURITY_CLASSIFICATION(#32,(#10)); 
#32=SECURITY_CLASSIFICATION('1993-C1','open availability of STEP test data',#33); 
#33=SECURITY_CLASSIFICATION_LEVEL('unclassified'); 
#34=CC_DESIGN_DATE_AND_TIME_ASSIGNMENT(#35,#39,(#32)); 
#35=DATE_AND_TIME(#36,#37); 
#36=CALENDAR_DATE(1993,17,7); 
#37=LOCAL_TIME(13,45,20.0,#29); 
#39=DATE_TIME_ROLE('classification_date'); 
#40=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#41,#43,(#32)); 
#41=PERSON_AND_ORGANIZATION(#42,#7); 
#42=PERSON('555-005','Johnson','Stephen',$,('Mr.'),$); 
#43=PERSON_AND_ORGANIZATION_ROLE('classification_officer'); 
#53=CC_DESIGN_APPROVAL(#54,(#32)); 
#54=APPROVAL(#55,'Approved as unclassified STEP test data'); 
#55=APPROVAL_STATUS('approved'); 
#56=APPROVAL_DATE_TIME(#57,#54); 
#57=DATE_AND_TIME(#58,#59); 
#58=CALENDAR_DATE(1993,17,7); 
#59=LOCAL_TIME(13,47,28.0,#29); 
#73=APPROVAL_PERSON_ORGANIZATION(#74,#54,#76); 
#74=PERSON_AND_ORGANIZATION(#75,#7); 
#75=PERSON('666-006','Spock','Robert',('S.'),$,$); 
#76=APPROVAL_ROLE('Authorize security code'); 
#17=PRODUCT_DEFINITION('D1','detailed drawing as planned for STEP conformance testing',#10,#18); 
#18=DESIGN_CONTEXT('detailed design',#3,'design'); 
#19=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#13,#23,(#17)); 
#23=PERSON_AND_ORGANIZATION_ROLE('creator'); 
#24=CC_DESIGN_DATE_AND_TIME_ASSIGNMENT(#25,#30,(#17)); 
#25=DATE_AND_TIME(#27,#28); 
#27=CALENDAR_DATE(1993,19,7); 
#28=LOCAL_TIME(19,46,55.0,#29); 
#29=COORDINATED_UNIVERSAL_TIME_OFFSET(8,$,.BEHIND.); 
#30=DATE_TIME_ROLE('creation_date'); 
#61=CC_DESIGN_APPROVAL(#62,(#17)); 
#62=APPROVAL(#63,'Approved as STEP conformance testing drawing'); 
#63=APPROVAL_STATUS('approved'); 
#64=APPROVAL_DATE_TIME(#65,#62); 
#65=DATE_AND_TIME(#66,#67); 
#66=CALENDAR_DATE(1993,19,7); 
#67=LOCAL_TIME(19,47,51.0,#29); 
#77=APPROVAL_PERSON_ORGANIZATION(#70,#62,#79); 
#79=APPROVAL_ROLE('Authorize product definition'); 
#80=CC_DESIGN_PERSON_AND_ORGANIZATION_ASSIGNMENT(#81,#84,(#10)); 
#81=PERSON_AND_ORGANIZATION(#82,#83); 
#82=PERSON('CDI-2','Smith','B.',('K.'),$,$); 
#83=ORGANIZATION('CDI','Contract Design, Inc.','Contract engineering organization.'); 
#84=PERSON_AND_ORGANIZATION_ROLE('design_supplier'); 
ENDSEC; 
END-ISO-10303-21; 

ɿʘʛʦʣʦʚʦʯʥʘʷ 

ʩʝʢʮʠʷ 

header_section 

ʉʝʢʮʠʷ 

ʜʘʥʥʳʭ 

data_section 

 

ʈʠʩ.  19. ʇʨʠʤʝʨ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ STEP 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ ʟʘʧʠʩʝʡ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP ï ʵʪʦ, ʧʦ ʩʫʪʠ, ʯʠʩʣʘ. 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ, ʥʘʢʣʘʜʳʚʘʝʤʳʤ ʥʘ ʥʠʭ, ʷʚʣʷʝʪʩʷ ʠʭ ʫʥʠʢʘʣʴ-

ʥʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ.  ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʚ STEP 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ, ʠ ʨʝʢʫʨʩʠʚʥʳʝ ʩʩʳʣʢʠ ʚ ʤʦʜʝʣʷʭ STEP ʭʦʪʷ ʠ ʥʝʞʝʣʘ-

ʪʝʣʴʥʳ, ʥʦ ʥʝ ʟʘʧʨʝʱʝʥʳ, ʫʧʦʨʷʜʦʯʠʪʴ ʟʘʧʠʩʠ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʪʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʩʩʳʣʢʠ ʚʧʝʨʝʜ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  ʉʩʳʣ-

ʢʠ ʥʘ ʟʘʧʠʩʠ ʜʦʧʫʩʢʘʶʪʩʷ ʢʘʢ ʚʧʝʨʝʜ, ʪʘʢ ʠ ʥʘʟʘʜ. 

ʅʠʢʘʢʦʡ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʥʝ ʥʝʩʫʪ. ɹʦʣʴʰʠʥʩʪʚʦ 

ʧʨʦʛʨʘʤʤ (ʧʨʝʧʨʦʮʝʩʩʦʨʦʚ STEP ʠ ʪ.ʜ.), ʛʝʥʝʨʠʨʫʶʱʠʭ ʦʙʤʝʥʥʳʝ ʬʘʡʣʳ, 

ʧʨʠʩʚʘʠʚʘʶʪ ʟʘʧʠʩʷʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʩ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʦʪ ʥʘ-

ʯʘʣʘ ʢ ʢʦʥʮʫ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ, ʥʘʧʨʠʤʝʨ, #1 #2 #3 #4 ʠʣʠ #10 #20 #30. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʥʝʢʦʪʦʨʳʝ ʧʨʦʛʨʘʤʤʳ, ʥʘʧʨʠʤʝʨ, ʢʦʥʚʝʨʪʦʨ STEP ʩʠʩʪʝʤ CATIA ʠ 

Pro/Engineer, ʧʨʠʩʚʘʠʚʘʶʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ (ʟʘʧʠʩʴ ʩ 
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ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ #21 ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʚ ʢʦʥʮʝ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ, ʤʝʞʜʫ ʟʘ-

ʧʠʩʷʤʠ #50134 ʠ #50135). ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʯʪʝʥʠʝ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ ʯʝʣʦʚʝ-

ʢʦʤ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʪʘʥʜʘʨʪʘ STEP ʥʝ ʷʚʣʷʝʪʩʷ ʥʘʨʫʰʝʥʠʝʤ ʠ ʥʝ ʧʨʝʧʷʪ-

ʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ. 

ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʩʪʘʥʜʘʨʪʘ ISO 10303 STEP ï ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʥʮʝʧʮʠʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʥʠ ʚ ʢʦʝʤ ʩʣʫʯʘʝ ʥʝʣʴʟʷ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʜʘʥʥʳʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ: 

1. ʇʦʩʣʝ ʧʨʦʯʪʝʥʠʷ ʧʨʠʣʦʞʝʥʠʝʤ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʯʘ-

ʱʝ ʚʩʝʛʦ ʪʝʨʷʶʪʩʷ ʠ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʷ ʦʪʩʫʪʩʪ-

ʚʫʶʪ; 

2. ɽʩʣʠ ʪʝ ʞʝ ʩʘʤʳʝ ʜʘʥʥʳʝ ʚʳʛʨʫʟʠʪʴ ʠʟ ʧʨʠʣʦʞʝʥʠʷ ʩʥʦʚʘ ʚ ʦʙʤʝʥʥʳʡ 

ʬʘʡʣ, ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʪʝʭ ʞʝ ʩʘʤʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ ʥʝ ʦʙʷʟʘʥʳ ʩʦʚʧʘʜʘʪʴ 

ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ ʚ ʠʩʭʦʜʥʦʤ ʬʘʡʣʝ. 

ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ 

ʧʦʩʣʝ ʟʘʛʨʫʟʢʠ ʤʦʜʝʣʠ STEP, ʥʦ ʵʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʝʩʪʘʥʜʘʨʪʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ (ʈʠʩ.  20): 

  

ʈʠʩ.  20. ʄʦʜʝʣʴ, ʟʘʛʨʫʞʝʥʥʘʷ ʚ CAD-ʩʠʩʪʝʤʫ CATIA ʠʟ STEP 

 

ɿʜʝʩʴ ʚ ʜʝʨʝʚʝ ʩʪʨʫʢʪʫʨʳ ʠʟʜʝʣʠʷ ʧʨʠʚʝʜʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ #136, ʢʦʪʦʨʳʡ 

ʪʚʝʨʜʦʝ ʪʝʣʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʝ ʬʦʨʤʫ ʜʝʪʘʣʠ, ʠʤʝʣʦ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ: 

#136=MANIFOLD_SOLID_BREP('HEALED_BODY_1  ',#137); 

#137=CLOSED_SHELL('',(#424,#425,#426,#427,#428,#429,#430,#431,#432,#433, 

#434,#435,#436,#437,#438,#439,#440,#441,#442,#443,#444,#445,#446,#447,#448, 
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#449,#450,#451,#452,#453,#454,#455,#456,#457,#458,#459,#460,#461,#462,#463, 

#464,#465,#466,#467,#468,#469,#470,#471,#472,#473,#474,#475,#476,#477,#478, 

#479,#480,#481,#482,#483,#484,#485,#486,#487,#488,#489,#490,#491,#492,#493, 

#494,#495,#496,#497,#498,#499,#500,#501,#502,#503,#504,#505,#506,#507,#508, 

#509,#510,#511,#512,#513)); 

ʊʘʢʞʝ, ʚ ʧʨʦʪʦʢʦʣʘʭ ʪʨʘʥʩʣʷʮʠʠ ʥʝʢʦʪʦʨʳʝ CAD-ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʫʢʘʟʳ-

ʚʘʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʥʝʢʦʨʨʝʢʪʥʳʭ ʟʘʧʠʩʝʡ, ʢʦʪʦʨʳʝ ʦʥʠ ʠʤʝʣʠ ʚ ʠʩʭʦʜʥʦʤ 

ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʚʳʷʚʣʝʥʠʝ ʠ ʫʩʪʨʘʥʝʥʠʝ ʦʰʠʙʦʢ: 
============================================ 
*** = Processing new independent element 
  * = Intermediate processing 
!!  = Independent element K.O. 
!   = Intermediate error 
-------------------------------------------- 
<I> = Information 
<W> = Warning 
<E> = Error 
-------------------------------------------- 
[0000]  = Message identifier : 0000 
[T=xxx] = Entity Type : xxx 
[#0000] = Entity identifier number : 0000 
============================================ 
Actual display level : Customer 
 
   <W> [0165] [T=B_SPLINE_CURVE_WITH_KNOTS] [#421] NURBS curve quality checker Diag: Arc(s) of curve too 
small   
   <W> [0165] [T=B_SPLINE_CURVE_WITH_KNOTS] [#423] NURBS curve quality checker Diag: Arc(s) of curve too 
small   
   <E> [0046] [T=EDGE_LOOP] [#225] Edges of boundary  are not created   
!! <E> [0002] [T=ADVANCED_FACE] [#184] Element not created   
!! <E> [0002] [T=ADVANCED_FACE] [#184] Element not created   
   <W> [0165] [T=B_SPLINE_CURVE_WITH_KNOTS] [#430] NURBS curve quality checker Diag: Arc(s) of curve too 
small   
   <W> [0223] [T=B_SPLINE_SURFACE_WITH_KNOTS] [#202] NURBS surface quality checker Diag: Patch(es) of 
surface too small   
   <W> [0165] [T=B_SPLINE_CURVE_WITH_KNOTS] [#421] NURBS curve quality checker Diag: Arc(s) of curve too 
small   
   <W> [0165] [T=B_SPLINE_CURVE_WITH_KNOTS] [#423] NURBS curve quality checker Diag: Arc(s) of curve too 
small   
   <W> [0165] [T=B_SPLINE_CURVE_WITH_KNOTS] [#430] NURBS curve quality checker Diag: Arc(s) of curve too 
small   
   <W> [0903] [T=CLOSED_SHELL] [#137] Shell created with errors; trying to repair   
   <I> [0776] [T=CLOSED_SHELL] [#137] The entity name is CLOSED_SHELL #137 
!! <E> [0002] [T=MANIFOLD_SOLID_BREP] [#136] Element not created   

ɿʜʝʩʴ #421, #423 ʠ ʪ.ʜ. ï ʵʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʟʘʧʠʩʝʡ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ. 

ʕʣʝʤʝʥʪʳ ʷʟʳʢʘ EXPRESS ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪ-
ʚʫʶʱʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥʥʳʭ ʚ ʩʠʤʚʦʣʴʥʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ 
STEP 

ʆʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠ STEP ï ʵʪʦ ʩʫʱʥʦʩʪʴ.  ʆʙʦʟʥʘʯʠʤ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʫʱʥʦʩʪʠ ʯʝʨʝʟ ED (ñEntity definitionò).  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʣʠʯʘʪʴ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʩʫʱʥʦʩʪʝʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʚʦʠʪʴ ʦʧʨʝʜʝʣʝʥʠʶ ʩʫʱʥʦʩʪʠ 

ʥʝʢʦʪʦʨʦʝ ʫʥʠʢʘʣʴʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ).  ʆʯʝʚʠʜʥʦ, ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʩʫʱʥʦʩʪʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʝʝ ʦʙʦʟʥʘʯʝʥʠʝʤ (ʠʜʝʥʪʠʬʠʢʘʪʦ-

ʨʦʤ): 

ED = {ʆʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʩʫʱʥʦʩʪʠ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ} 
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ʏʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ çʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠè, ʙʫʜʝʪ ʨʘʩ-

ʢʨʳʪʦ ʜʘʣʝʝ.   

ɺ ʪʝʢʩʪʝ ʥʘ ʷʟʳʢʝ EXPRESS ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʱʥʦʩʪʠ ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ: 

entity_decl = entity_head entity_body óEND_ENTITYô ó;ô.  (WSN-40) 

entity_head = óENTITYô entity_id [sub_super] ó;ô.  (WSN-41) 

ɿʜʝʩʴ entity_id ï ʵʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ (ʫʥʠʢʘʣʴʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ) ʩʫʱʥʦʩʪʠ.  

ɺ ʟʘʛʦʣʦʚʢʝ ʩʫʱʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʦʙʷʟʘʪʝʣʴʥʦʛʦ ʯʣʝʥʘ sub_super ʟʘʜʘʶʪ-

ʩʷ ʦʪʥʦʰʝʥʠʷ ʩʫʱʥʦʩʪʠ ʩ ʝʝ ʩʫʧʝʨʪʠʧʘʤʠ ʠ, ʚʦʟʤʦʞʥʦ, ʩ ʧʦʜʪʠʧʘʤʠ.  ʏʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʦʜ çʫʥʠʢʘʣʴʥʦʩʪʴʶè ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʢʘʢ ʵʪʦ ʦʙʦʟʥʘʯʝʥʠʝ 

ʚʳʛʣʷʜʠʪ?  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷ-

ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʤʚʦʣʴʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ. 

ʊʘʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʦʥʷʪʥʦ ʯʝʣʦʚʝʢʫ, ʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤ-

ʧʴʶʪʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʠʤʚʦʣʴʥʳʝ ʩʪʨʦʢʠ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʜʣʠʥʳ.  ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʩʫʱʥʦʩʪʠ STEP ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʤ ʦʙʲʝʢʪʘʤ 

ʜʝʥʦʪʘʪʘ, ʪʦ, ʥʘʚʝʨʥʦʝ, ʩʘʤʳʤ ʨʘʟʫʤʥʳʤ ʠ ʫʜʦʙʥʳʤ ʙʳʣʦ ʙʳ ʜʘʚʘʪʴ ʩʫʱʥʦ-

ʩʪʷʤ ʦʙʦʟʥʘʯʝʥʠʷ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʪʝʤ, ʢʘʢ ʥʘʟʳʚʘʶʪʩʷ ʦʪʦʙʨʘʞʘʝʤʳʝ ʩʫʱ-

ʥʦʩʪʴʶ ʦʙʲʝʢʪʳ ʜʝʥʦʪʘʪʘ, ʥʘʧʨʠʤʝʨ, ʣʝʚ, ʟʘʷʮ, ʠʟʜʝʣʠʝ, ʩʪʘʥʦʢ, ʟʘʛʦʪʦʚʢʘ, 

ʨʝʞʫʱʠʡ_ʠʥʩʪʨʫʤʝʥʪ ʠ ʪ.ʜ..  ɽʜʠʥʩʪʚʝʥʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʟʜʝʩʴ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ ʙʘʟʦʚʳʤ ʥʘʙʦʨʦʤ ʩʠʤʚʦʣʦʚ ʚʦ ʚʩʝʭ 

ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʘʭ ʷʚʣʷʝʪʩʷ ʣʘʪʠʥʠʮʘ.  ʅʦ ʩ ʵʪʠʤ ʧʨʠʭʦʜʠʪʩʷ ʤʠʨʠʪʴʩʷ, ʜʣʷ 

ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʥʪʝʨʬʝʡʩ ʤʦʞʝʪ ʙʳʪʴ ʦʨʛʘʥʠʟʦʚʘʥ ʥʘ ʣʶʙʦʤ ʷʟʳʢʝ 

ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʶʙʳʭ ʛʘʨʥʠʪʫʨ ʩʠʤʚʦʣʦʚ, ʚʢʣʶʯʘʷ ʘʨʘʙʩʢʫʶ, ʢʦʨʝʡʩʢʫʶ, 

ʛʨʫʟʠʥʩʢʫʶ ʠ ʪ.ʜ., ʥʦ ʚ ʦʩʥʦʚʝ ʚʩʝʛʜʘ ʣʝʞʘʪ ʧʨʦʛʨʘʤʤʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʟʘ-

ʜʘʥʥʳʝ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ, ʠ ʯʘʱʝ ʚʩʝʛʦ ï ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ.   

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʚ EXPRESS ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʙʫʢʚ, ʮʠʬʨ ʠ ʟʥʘʢʦʚ 

ʧʦʜʯʝʨʢʠʚʘʥʠʷ, ʧʨʠʯʝʤ ʧʝʨʚʳʤ ʯʣʝʥʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʘ ʙʳʪʴ ʙʫʢʚʘ.  ʇʦʩʢʦʣʴʢʫ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʝʩʪʴ ʥʝ ʪʦʣʴʢʦ ʫ ʩʫʱʥʦʩʪʝʡ, 

ʠ ʧʦʥʷʪʠʷ ʚʩʝʭ ʪʠʧʦʚ ʚ EXPRESS ʠʤʝʶʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʠʤʝʝʪ ʩʤʳʩʣ ʚʳ-

ʥʝʩʪʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʥʝʪʝʨʤʠʥʘʣʴʥʳʡ ʩʠʤʚʦʣ: 

simple_id = letter {letter | digit | ó_ô}.  (WSN-42) 

ʊʦʛʜʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʚʩʝʭ ʧʦʥʷʪʠʡ ʨʘʩʢʨʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʩʫʱʥʦʩʪʠ: 

entity_id = simple_id.  (WSN-43) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʘʪʨʠʙʫʪʘ (ʩʚʦʡʩʪʚʘ): 

attribute_id = simple_id.  (WSN-44) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʢʦʥʩʪʘʥʪʳ: 

constant_id = simple_id.  (WSN-45) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʵʣʝʤʝʥʪʘ ʧʝʨʝʯʠʩʣʠʤʦʛʦ ʪʠʧʘ (enumeration): 

enumeration_id = simple_id .  (WSN-46) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʬʫʥʢʮʠʠ: 
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function_id = simple_id .  (WSN-47) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʘʨʘʤʝʪʨʘ (ʬʫʥʢʮʠʠ) 

parameter_id = simple_id .  (WSN-48) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʧʨʦʮʝʜʫʨʳ: 

procedure_id = simple_id .  (WSN-49) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʛʣʦʙʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ: 

rule_id = simple_id .  (WSN-50) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʩʭʝʤʳ: 

schema_id = simple_id.  (WSN-51) 

ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʦʙʲʷʚʣʝʥʥʦʛʦ ʚ ʩʭʝʤʝ ʪʠʧʘ ʜʘʥʥʳʭ: 

type_id = simple_id.  (WSN-52) 

ʆʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʣʶʙʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʫʥʠ-

ʢʘʣʴʥʦ ʥʘ ʥʝʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʝ ʩʭʦʞʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ.  ʊʘʢʦʝ 

ʤʥʦʞʝʩʪʚʦ ʥʘʟʳʚʘʝʪʩʷ çʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘè.  ɽʩʣʠ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ (ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝ-

ʤʘʭ ʜʘʥʥʳʭ) ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ ʜʝʥʦʪʘʪʘ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʧʦ-ʨʘʟʥʦʤʫ, 

ʪʦ ʷʩʥʦ, ʯʪʦ ʦʙʦʟʥʘʯʝʥʠʝ ʩʫʱʥʦʩʪʠ ʫʥʠʢʘʣʴʥʦ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʦʡ ʩʭʝʤʳ ʜʘʥʥʳʭ.  ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ (ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ) ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʫʱʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʙʫʜʝʪ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ.  ʅʘ-

ʧʨʠʤʝʨ, ʝʩʣʠ ʚʝʨʥʫʪʴʩʷ ʢ ʥʘʰʠʤ ʣʴʚʘʤ, ʚ ʨʘʟʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤʘʭ 

ʜʘʥʥʳʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʥʳʝ ʧʨʝʜʤʝʪʥʳʝ ʦʙʣʘʩʪʠ, ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʢʪ ʜʝ-

ʥʦʪʘʪʘ ï ʣʝʚ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʥʳʤʠ ʩʫʱʥʦʩʪʷʤʠ: ʮʠʨʢ.ʣʝʚ, ʩʘʬʘʨʠ.ʣʝʚ, 

ʚʝʪʝʨʠʥʘʨʠʷ.ʣʝʚ ʠ ʪ.ʜ.   

entity_body = {explicit_attr} [derive_clause] [inverse_clause] [unique_clause] 
[where_clause].  (WSN-53) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷ-

ʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤʠ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʧʨʦʩʪʝʡʰʠʡ ʚʘʨʠʘʥʪ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʩʠʥʪʘʢʩʠʩʘ: 

ENTITY integer_type; 
END_ENTITY; 

ɺʩʝ ʧʨʦʯʠʝ ʵʣʝʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤʠ ʠ ʙʫʜʫʪ ʧʦʜʨʦʙʥʝʝ ʨʘʩ-

ʢʨʳʪʳ ʥʠʞʝ.  ɿʜʝʩʴ ʜʘʜʠʤ ʪʦʣʴʢʦ ʠʭ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ: 

explicit_attr ï ʷʚʥʳʝ ʘʪʨʠʙʫʪʳ (ʩʚʦʡʩʪʚʘ).  ʕʪʦ ï ʪʝ ʩʚʦʡʩʪʚʘ, ʟʥʘʯʝʥʠʷ ʢʦ-

ʪʦʨʳʭ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʥʝʟʘʚʠʩʠʤʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʣʠ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠ ʟʘʜʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʦʨʘ ʧʨʘʚʠʣ 

(ʩʤ. ʥʠʞʝ).  ɿʥʘʯʝʥʠʷ ʷʚʥʳʭ ʘʪʨʠʙʫʪʦʚ ʟʘʜʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʟʜʘʪʝʣʝʤ 

ʤʦʜʝʣʠ. 

derived_clause ï ʤʥʦʞʝʩʪʚʦ ʧʨʦʠʟʚʦʜʥʳʭ (ʚʳʯʠʩʣʷʝʤʳʭ) ʘʪʨʠʙʫʪʦʚ.  ɿʥʘ-

ʯʝʥʠʷ ʪʘʢʠʭ ʘʪʨʠʙʫʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʦ ʚʳʯʠʩʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʟʥʘʯʝ-
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ʥʠʡ ʷʚʥʳʭ ʘʪʨʠʙʫʪʦʚ (ʩʤ. ʥʠʞʝ) ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʩʦʟʜʘʪʝʣʝʤ ʤʦʜʝʣʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. 

inverse_clause ï ʤʥʦʞʝʩʪʚʦ ʠʥʚʝʨʩʥʳʭ ʘʪʨʠʙʫʪʦʚ (ʦʙʨʘʪʥʳʭ ʩʩʳʣʦʢ).  ʇʦ 

ʩʚʦʝʡ ʩʫʪʠ ʵʪʦ ï ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʧʨʦʠʟʚʦʜʥʳʭ ʘʪʨʠʙʫʪʦʚ. 

unique_clause ï ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ, ʟʘʜʘʶʱʠʭ ʫʥʠʢʘʣʴʥʦʩʪʴ ʟʥʘʯʝʥʠʷ ʘʪ-

ʨʠʙʫʪʦʚ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʪʨʠʙʫʪʦʚ. 

where_clause ï ʤʥʦʞʝʩʪʚʦ ʤʝʩʪʥʳʭ ʧʨʘʚʠʣ, ʥʘʢʣʘʜʳʚʘʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷ 

ʥʘ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʭ ʩʫʱʥʦʩʪʝʡ, ʚʢʣʶʯʘʶʱʠʝ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʚʩʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 
 

ENTITY application_context;  

application : label;  

DERIVE 

description : text := get_description_value(SELF);  

id : identifier := get_id_value(SELF);  

INVERSE 

context_elements : SET [1:?] OF 

application_context_element FOR   
frame_of_reference;  

WHERE 

wr1: SIZEOF(USEDIN(SELF,'PROCESS_PLANNING_SCHEMA.' +  

'DESCRIPTION_ATTRIBUTE.DESCRIBED_ITEM')) <= 1;  

wr2: SIZEOF(USEDIN(SELF,'PROCESS_PLANNING_SCHEMA.' +  

'ID_ATTRIBUTE.IDENTIFIED_ITEM')) <= 1;  

END_ENTITY; --  application_context  

 

ENTITY composite_curve  

SUBTYPE OF (bounded_curve);  

segments : LIST [1:?] OF composite_curve_segment;  

self_intersect : LOGICAL;  

DERIVE 

n_segments : INTEGER := SIZEOF(segments);  

closed_curve : LOGICAL := 

segments[n_segments].transition <>  

discontinuous;  

WHERE 

wr1: ((NOT closed_curve) AND (SIZEOF(QUERY ( temp <* 

segments | (  

temp.transition = discontinuous) )) = 1)) OR 

(closed_curve  

AND (SIZEOF(QUERY ( temp <* segments | 

(temp.transition =  

discontinuous) )) = 0));  

END_ENTITY; --  composite_curve  

 

ENTITY configu ration_design;  

configuration : configuration_item;  

design : configuration_design_item;  

DERIVE 

name : label := get_name_value(SELF);  

description : text := 

get_description_value(SELF);  

UNIQUE 

ur1 : configuration,design;  

WHERE 

wr1: SIZEOF ( USEDIN ( SELF , 

ôAUTOMOTIVE_DESIGN.ô + 

ôNAME_ATTRIBUTE.ô+ ôNAMED_ITEMô ) ) <=1; 

wr2: SIZEOF ( USEDIN ( SELF , 

ôAUTOMOTIVE_DESIGN.ô + 

ôDESCRIPTION_ATTRIBUTE.ô+ ôDESCRIBED_ITEMô ) 

) <=1;  

END_ENTITY; --  10303 - 44: 

configuration_management_schema  

 

ɿʘʛʦʣʦʚʦʢ 

ʩʫʱʥʦʩʪʠ 

entity_head 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʦʪʥʦʰʝʥʠʝ 

ʩʫʱʥʦʩʪʠ ʩ 

ʧʨʝʜʢʘʤʠ ʠ 

ʧʦʪʦʤʢʘʤʠ 

sub_super 

 

ʄʥʦʞʝʩʪʚʦ 

ʤʝʩʪʥʳʭ ʧʨʘʚʠʣ  

where_clause 

 

ʄʥʦʞʝʩʪʚʦ 

ʤʝʩʪʥʳʭ ʧʨʘʚʠʣ  

where_clause 

 

ʄʥʦʞʝʩʪʚʦ 

ʤʝʩʪʥʳʭ ʧʨʘʚʠʣ  

where_clause 

 

ʄʥʦʞʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʥʳʭ 

ʘʪʨʠʙʫʪʦʚ  

derived_clause 

 

 
ʄʥʦʞʝʩʪʚʦ 

ʧʨʦʠʟʚʦʜʥʳʭ 

ʘʪʨʠʙʫʪʦʚ  

derived_clause 

 

ʄʥʦʞʝʩʪʚʦ 

ʠʥʚʝʨʩʥʳʭ 

ʘʪʨʠʙʫʪʦʚ  

inverse_clause 

 

ʄʥʦʞʝʩʪʚʦ 

ʧʨʘʚʠʣ 

ʫʥʠʢʘʣʴʥʦʩʪʠ 

unique_clause 

 

ʈʠʩ.  21. ʇʨʠʤʝʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʨʝʭ ʩʫʱʥʦʩʪʝʡ 

ʅʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʈʠʩ.  21 ʩʫʱʥʦʩʪʴ composite_curve (ʩʦʩʪʘʚʥʘʷ 

ʢʨʠʚʘʷ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʠʚʫʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʥʦʞʝʩʪʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦ-

ʝʜʠʥʝʥʥʳʭ ʩʝʛʤʝʥʪʦʚ ʢʨʠʚʳʭ.  ʗʚʥʳʝ ʘʪʨʠʙʫʪʳ ʟʜʝʩʴ ï segments (ʩʧʠʩʦʢ ʩʝʛ-

ʤʝʥʪʦʚ) ʠ self_intersect (ʬʣʘʛ ʩʘʤʦʧʝʨʝʩʝʢʘʝʤʦʩʪʠ).  ʇʨʦʠʟʚʦʜʥʳʝ ʘʪʨʠʙʫʪ rï 

n_segments (ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʚ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʟʘʧʨʦʩʘ ʨʘʟʤʝʨʘ ʩʧʠʩʢʘ ʠ ʬʣʘʛ closed_curve (ʟʘʤʢʥʫʪʘʷ ʢʨʠʚʘʷ), ʢʦʪʦ-

ʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʝʩʪʴ ʣʠ ʫ ʧʦʩʣʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ 

ʫʢʘʟʘʪʝʣʴ ʥʘ ʩʣʝʜʫʶʱʠʡ ʟʘ ʥʠʤ ʩʝʛʤʝʥʪ.  ɺ ʙʣʦʢʝ ʧʨʘʚʠʣ WHERE ʟʘʜʘʥʦ 

ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ: WR1: ʅʠ ʜʣʷ ʦʜʥʦʛʦ ʩʝʛʤʝʥʪʘ, ʢʨʦʤʝ ʧʦʩʣʝʜʥʝʛʦ ʩʝʛ-
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ʤʝʥʪʘ ʦʪʢʨʳʪʦʡ ʢʨʠʚʦʡ, ʢʦʜ ʩʤʝʱʝʥʠʷ ʥʝ ʜʦʣʞʝʥ ʠʤʝʪʴ ʟʥʘʯʝʥʠʷ 

discontinuous (ʨʘʟʨʳʚʥʳʡ). 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʜʘʥʥʳʭ, ʥʘʧʠʩʘʥ-

ʥʳʭ ʥʘ ʷʟʳʢʝ EXPRESS, ʨʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʛʨʘʬʠʯʝʩʢʘʷ ʥʦʪʘʮʠʷ EX-

PRESS-G.  ʅʘʟʥʘʯʝʥʠʝ EXPRESS-G ʣʠʰʴ ʠʣʣʶʩʪʨʘʪʠʚʥʦʝ, ʠ ʝʛʦ ʩʨʝʜʩʪʚʘʤʠ 

ʥʝʚʦʟʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʧʦʣʥʦʩʪʴʶ ʚʩʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʪʝʢ-

ʩʪʦʚʦʤ ʚʘʨʠʘʥʪʝ EXPRESS.  ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ EXPRESS-G ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 

1990 ʛʦʜʫ, ʟʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʜʦ ʧʦʷʚʣʝʥʠʷ ʷʟʳʢʘ UML.  ʄʝʞʜʫ EXPRESS-G ʠ 

UML ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʠʷ, ʠʥʦʛʜʘ ï ʩʫʱʝʩʪʚʝʥʥʳʝ, ʠ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʝ-

ʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʠʭ ʩʦʛʣʘʩʦʚʘʥʠʶ. 

ɺ ʛʨʘʬʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ EXPRESS-G ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʱʥʦʩʪʠ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʩʧʣʦʰʥʳʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ, ʚ ʢʦʪʦʨʦʤ ʟʘʧʠʩʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ.  ʅʘʧʨʠʤʝʨ, 

ʩʫʱʥʦʩʪʴ integer_type, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʡ ʜʘʥʦ ʚʳʰʝ, ʚ ʥʦʪʘʮʠʠ EXPRESS-

G ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʘ: 
 

integer_type 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

6. ʏʪʦ ʪʘʢʦʝ ʩʫʱʥʦʩʪʴ ʚ STEP.  ʏʪʦ ʚʭʦʜʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʱʥʦʩʪʠ ʥʘ 

ʷʟʳʢʝ EXPRESS? 

7. ʏʪʦ ʪʘʢʦʝ EXPRESS-G?  ʄʦʞʝʪ ʣʠ ʜʠʘʛʨʘʤʤʘ EXPRESS-G ʧʦʣʥʦʩʪʴʶ 

ʟʘʤʝʥʠʪʴ ʪʝʢʩʪ ʥʘ ʷʟʳʢʝ EXPRESS? 

 

ʊʦ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʚʳʰʝ, ʢʘʩʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʷ (ʠʥʪʝʥʩʠʦʥʘʣʘ) ʩʫʱ-

ʥʦʩʪʠ.  ʄʥʦʞʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʵʢʩʪʝʥʩʠʦʥʘʣ ʩʫʱʥʦʩʪʠ 

(ʵʣʝʤʝʥʪʳ ʟʥʘʢʘ).  ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ ʚ ʩʠʤʚʦʣʴʥʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ISO 

10303-21.  ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ ʚ ʨʝʧʦʟʠʪʦʨʠʠ STEP ʩʪʘʥ-

ʜʘʨʪʠʟʦʚʘʥʦ ʪʦʣʴʢʦ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ, ʧʦʜʨʦʙʥʦʩʪʠ ʪʘʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʩʪʘʚʣʝʥʳ ʥʘ ʫʩʤʦʪʨʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ STEP.  

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ ʚ ʨʝʧʦʟʠʪʦʨʠʠ STEP ʙʫʜʝʪ ʨʘʩʩʤʦʪ-

ʨʝʥʦ ʥʠʞʝ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʪʘ ʟʘʧʠʩʴ, ʢʦʪʦʨʫʶ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ (ʵʢʟʝʤʧ-

ʣʷʨ ʩʫʱʥʦʩʪʠ ʪʠʧʘ integer_type), ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʩʪʳʤ ï ʫʞ ʢʫʜʘ ʝʱʝ ʧʨʦʱʝ!  

ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʨʘʩʢʨʦʝʤ ʩʠʥʪʘʢʩʠʩ ʜʣʷ ʧʨʦʩʪʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ (ʚʪʦ-

ʨʦʡ ʚʘʨʠʘʥʪ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ): 

ʇʦʢʘ ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ ʯʣʝʥ ʚʳʨʘʞʝʥʠʷ scope ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʙʫʜʝʤ, ʘ 

ʨʘʩʢʨʦʝʤ ʜʘʣʴʰʝ ʜʚʘ ʜʨʫʛʠʭ ʯʣʝʥʘ ʠʟ ʧʨʘʚʦʡ ʯʘʩʪʠ ʚʳʚʦʜʘ.   

simple_record = keyword ó(ó [parameter_list] ó)ô.  (WSN-54) 

ʏʣʝʥ parameter_list ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ï ʵʪʦ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ, ʪ.ʝ. ʟʥʘʯʝʥʠʡ 

ʘʪʨʠʙʫʪʦʚ.  ʇʦʩʢʦʣʴʢʫ ʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʫʱʥʦʩʪʠ integer_type ʘʪʨʠʙʫʪʦʚ 
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ʥʝʪ, ʨʘʩʢʨʳʪʠʝ ʯʣʝʥʘ parameter_list ʤʦʞʥʦ ʦʪʣʦʞʠʪʴ ʥʘ ʧʦʪʦʤ.  ʊʦʛʜʘ ʦʩʪʘʝʪ-

ʩʷ ʯʣʝʥ keyword (ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ). 

ʇʦʜ ʢʣʶʯʝʚʳʤ ʩʣʦʚʦʤ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʥʠʤʘʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ.  ʇʦʩʢʦʣʴʢʫ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʙʫʢʚʳ ʪʦʣʴʢʦ 

ʚʝʨʭʥʝʛʦ ʨʝʛʠʩʪʨʘ (ʩʤ. ʦʧʨʝʜʝʣʝʥʠʝ ʯʣʝʥʘ standard_keyword), ʪʦ ʙʫʢʚʳ ʥʠʞ-

ʥʝʛʦ ʨʝʛʠʩʪʨʘ ʠʟ ʦʙʦʟʥʘʯʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʢʣʶʯʝʚʦʤ ʩʣʦʚʝ ʚ ʙʫʢʚʳ ʚʝʨʭ-

ʥʝʛʦ ʨʝʛʠʩʪʨʘ.  ɿʘʧʠʩʴ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʙʫʜʝʪ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʤʠ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ, ʚʳʛʣʷʜʝʪʴ: 

#1 = INTEGER_TYPE(); 

 

S 

(ɿʥʘʢ) 

#1 = INTEGER_TYPE(); 

 

D 

(ɼʝʥʦʪʘʪ) 

C 

(ʂʦʥʮʝʧʪ) 
ENTITY 
integer_type; 
END_ENTITY; 

 

 

ʈʠʩ.  22. ɿʘʧʠʩʴ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ 

ʇʦʩʢʦʣʴʢʫ ʩʫʱʥʦʩʪʴ ï ʵʪʦ ʢʣʘʩʩ ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʧʦʣʥʦ-

ʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʫʢʘ-

ʟʘʪʴ ʝʝ ʦʙʦʟʥʘʯʝʥʠʝ, ʚʝʜʴ ʢʣʘʩʩ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʦʩʥʦʚʘʤ ʦʙʲʝʢʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʦʙʣʘʜʘʝʪ ʤʥʦʞʝʩʪʚʦʤ ʘʪʨʠʙʫʪʦʚ ʠ ʤʝʪʦʜʦʚ.  ʇʦʯʝʤʫ ʚ çʙʦʣʴʰʠʥʩʪ-

ʚʝ ʩʣʫʯʘʝʚè, ʘ ʥʝ çʚʩʝʛʜʘè?  ʂʘʢ ʤʦʞʥʦ ʚʠʜʝʪʴ ʠʟ ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʧʨʠʤʝ-

ʨʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʪʘʢʠʝ ʩʫʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʥʠʢʘʢʠʭ ʩʚʦʡʩʪʚ, ʢʨʦʤʝ 

ʩʚʦʝʛʦ ʦʙʦʟʥʘʯʝʥʠʷ.  ʊʘʢʠʝ ʩʫʱʥʦʩʪʠ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳ.   

ʕʪʦ ï ʦʜʥʦ ʠʟ ʦʪʣʠʯʠʡ ʤʝʞʜʫ ʨʝʣʷʮʠʦʥʥʦʡ ʠ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʷʤʠ ʜʘʥʥʳʭ.  

ʇʨʠ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʜʚʫʭ ʧʦʣʥʦ-

ʩʪʴʶ ʠʜʝʥʪʠʯʥʳʭ ʟʘʧʠʩʝʡ, ʘ ʧʨʠ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ ʜʦʧʫʩʢʘʝʪʩʷ ʢʘʢ ʩʫʱʝʩʪ-

ʚʦʚʘʥʠʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳʭ ʟʘʧʠʩʝʡ, ʪʘʢ ʠ ʧʫʩ-

ʪʳʭ ʟʘʧʠʩʝʡ.  ʅʦ ʚʩʝ-ʪʘʢʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʫʱʥʦʩʪʝʡ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪ-

ʚʘ.  ʉʚʦʡʩʪʚʘ ʩʫʱʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʪʨʠʙʫʪʘʤʠ.  ɺ ʦʧʨʝʜʝʣʝʥʠʠ (ʜʝʢʣʘʨʘ-

ʮʠʠ) ʩʫʱʥʦʩʪʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʘʪʨʠʙʫʪʳ ʪʨʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ (ʩʤ. 

ʚʳʰʝ): ʷʚʥʳʝ, ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʠʥʚʝʨʩʥʳʝ.  ʇʦʩʢʦʣʴʢʫ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʷʚʥʳʝ ʘʪʨʠʙʫʪʳ, ʩ ʥʠʭ ʠ ʥʘʯʥʝʤ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʷʚʥʦʛʦ ʘʪʨʠʙʫʪʘ ʚ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʥʦʪʘʮʠʠ ɺʠʨʪʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʦʤ: 

explicit_attr = attribute_decl { ',' attribute_decl } ':' [ óOPTIONALô ] base_type ';'.  (WSN-
55) 

attribute_decl = attribute_id | qualified_attribute.  (WSN-56) 

ɸʪʨʠʙʫʪ ʠʤʝʝʪ ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ (domain), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʚ ʚʳʚʦʜʝ ʯʣʝʥʦʤ base_type.  ɼʘʣʴʥʝʡʰʝʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʥʘʯʥʝʤ ʩ ʦʙʣʘʩ-

ʪʝʡ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʘʷ ʨʘʩʢʨʳʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʝʜʫʶʱʝʛʦ 

ʚʳʚʦʜʘ: 

base_type = aggregation_types | simple_types |named_types.  (WSN-57) 

ʀʟ ʪʨʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʚʣʝʢʘʝʪ ʩʚʦʝʡ ʧʨʦʩʪʦ-

ʪʦʡ ʚʪʦʨʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ: ʧʨʦʩʪʝʡʰʠʝ ʪʠʧʳ (simple_types).  ʉ ʥʠʭ ʠ ʥʘʯʥʝʤ: 

simple_types = binary_type | boolean_type | integer_type | logical_type | number_type 
| real_type | string_type.  (WSN-58) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʛʦ ʚʳʚʦʜʘ, ʚ EXPRESS ʩʫʱʝʩʪʚʫʝʪ ʩʝʤʴ ʧʨʦʩʪʝʡʰʠʭ 

ʪʠʧʦʚ ʜʘʥʥʳʭ.  ɺ ʪʘʙʣʠʮʝ ʥʠʞʝ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʩʠʥʪʘʢʩʠʩʘ ʚ ʥʦʪʘʮʠʠ 

ɺʠʨʪʘ. 

ɺ ʩʠʤʚʦʣʴʥʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʩʧʠʩʢʘ ʧʘʨʘʤʝʪʨʦʚ: 

parametr_list = parameter {ó,ô parameter}.  (WSN-59) 

parameter = typed_parameter | untyped_parameter | omitted_parameter.  (WSN-60) 

ʈʘʩʢʨʦʝʤ ʥʝʪʠʧʠʟʠʨʦʚʘʥʥʳʡ ʧʘʨʘʤʝʪʨ 

untyped_parameter = undefined_parameter | integer | real | string | enti-
ty_instance_name | enumeration | binary | list.  (WSN-61) 

ʉʩʳʣʢʘ ʥʘ ʪʠʧ ʜʘʥʥʳʭ ʚ 

ʪʝʢʩʪʘʭ ʥʘ ʷʟʳʢʝ EX-

PRESS 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʪʠʧʘ ʜʘʥʥʳʭ ʚ 

ʩʭʝʤʘʭ  

EXPRESS-G 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥ-

ʥʳʭ (ʧʘʨʘʤʝʪʨʦʚ) ʚ ʩʠʤʚʦʣʴʥʦʤ 

ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP 

binary_type = óBINARYô  
[ width_spec ].  (WSN-62) 

 
BINARY

Y 
 

binary = ó"ô ( ó0ô | ó1ô | ó2ô | ó3ô ) { hex } 
ó"ô.  (WSN-63) 

boolean_type = óBOOLEANô.  
(WSN-64) 

 
BOOLEAN 

 

ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʧʘʨʘʤʝʪʨ ʵʪʦ-

ʛʦ ʪʠʧʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʯʘ-

ʩʪʥʳʡ ʩʣʫʯʘʡ ʧʝʨʝʯʠʩʣʠʤʦʛʦ 

(enumeration) ʪʠʧʘ, ʢʦʪʦʨʳʡ ʤʦ-

ʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 

T (ʠʩʪʠʥʘ) ʠ F (ʣʦʞʴ).  ʉʧʝʮʠ-

ʘʣʴʥʦʛʦ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʫ ʧʘʨʘʤʝʪʨʘ ʵʪʦʛʦ ʪʠʧʘ 

ʥʝʪ 
integer_type = óINTEGERô.  
(WSN-65) 

 
INTEGER 

 

integer = [sign] digit {digit}.  (WSN-66) 
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ʉʩʳʣʢʘ ʥʘ ʪʠʧ ʜʘʥʥʳʭ ʚ 

ʪʝʢʩʪʘʭ ʥʘ ʷʟʳʢʝ EX-

PRESS 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ 

ʪʠʧʘ ʜʘʥʥʳʭ ʚ 

ʩʭʝʤʘʭ  

EXPRESS-G 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʜʘʥ-

ʥʳʭ (ʧʘʨʘʤʝʪʨʦʚ) ʚ ʩʠʤʚʦʣʴʥʦʤ 

ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP 

logical_type = óLOGICALô.  
(WSN-66) 

 
LOGICAL 

 

ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʧʘʨʘʤʝʪʨ ʵʪʦ-

ʛʦ ʪʠʧʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʯʘ-

ʩʪʥʳʡ ʩʣʫʯʘʡ ʧʝʨʝʯʠʩʣʠʤʦʛʦ 

(enumeration) ʪʠʧʘ, ʢʦʪʦʨʳʡ ʤʦ-

ʞʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ 

T (ʠʩʪʠʥʘ) F (ʣʦʞʴ), ʠ U (ʥʝʠʟ-

ʚʝʩʪʥʦ).  ʉʧʝʮʠʘʣʴʥʦʛʦ ʩʠʥʪʘʢ-

ʩʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫ ʧʘʨʘ-

ʤʝʪʨʘ ʵʪʦʛʦ ʪʠʧʘ ʥʝʪ 
number_type = NUMBER.  
(WSN-67) 

 
NUMBER 

 

ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʧʘʨʘʤʝʪʨ ʵʪʦ-

ʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʮʝʣʦʝ ʠʣʠ 

ʚʝʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ.  ʉʧʝʮʠ-

ʘʣʴʥʦʛʦ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʫ ʧʘʨʘʤʝʪʨʘ ʵʪʦʛʦ ʪʠʧʘ 

ʥʝʪ 
real_type = óREALô  
['(' precision_spec ')' ].  
(WSN-68) 

 
REAL 

 

real = [sign] digit {digit} ó.ô {digit} [ āEô 
[sign] digit {digit}].  (WSN-69) 

string_type = óSTRINGô  
[ width_spec ].  (WSN-70) 

 
STRING 

 

string = óôô { non_q_char | apostrophe 
apostrophe | reverse_solidus 
reverse_solidus | control_directive  }  
óôô.  (WSN-71) 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʤʚʦʣ ʟʥʘʢ. 

sign = '+' | '-' . (E159) 

ɺ ʵʪʠʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʪʠʧʦʚ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ 

ʧʘʨʘʤʝʪʨʳ: ʪʦʯʥʦʩʪʴ ʜʣʷ ʚʝʱʝʩʪʚʝʥʥʳʭ (REAL) ʟʥʘʯʝʥʠʡ. 

precision_spec = numeric_expression.  (WSN-72) 

ʂʨʦʤʝ ʪʦʛʦ, ʜʚʦʠʯʥʳʝ (BINARY) ʠ ʩʪʨʦʢʦʚʳʝ (STRING) ʟʥʘʯʝʥʠʷ, ʝʩʣʠ 

ʜʣʷ ʥʠʭ ʟʘʜʘʥʘ ʜʣʠʥʘ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʚʣʝʥʳ ʢʘʢ ʠʤʝʶʱʠʝ ʬʠʢʩʠʨʦʚʘʥʥʫʶ 

ʜʣʠʥʫ: 

width_spec = '(' width ')' [ óFIXEDô ].  (WSN-73) 

width = numeric_expression.  (WSN-74) 

numeric_expression = simple_expression.  (WSN-75) 

simple_expression = term { add_like_op term }.  (WSN-76) 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʯʠʩʣʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ ʩʠʥʪʘʢ-

ʩʠʩ:. 

term = factor { multiplication_like_op factor }.  (WSN-77) 

factor = simple_factor [ '**' simple_factor ].  (WSN-78) 
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simple_factor = aggregate_initializer | entity_constructor | enumeration_reference 
| interval | query_expression |  ( [ unary_op ] ( '(' expression ')' | primary ) ).  
(WSN-79) 

ɼʣʷ ʮʝʣʝʡ ʟʘʜʘʥʠʷ ʪʦʯʥʦʩʪʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʯʠʩʝʣ ʠʣʠ ʜʣʠʥ ʩʪʨʦʢ ʙʫʜʫʪ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʮʠʬʨʦʚʳʝ ʣʠʪʝʨʘʣʳ, ʷʚʣʷʶʱʠʝʩʷ ʯʘʩʪʥʳʤ ʩʣʫ-

ʯʘʝʤ ʯʠʩʣʝʥʥʦʛʦ ʚʳʨʘʞʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʘʣʝʝ ʨʘʩʢʨʦʝʤ ʪʦʣʴʢʦ ʯʘʩʪʴ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦʩʪʠ ʚʳʚʦʜʦʚ: 

primary = literal | ( qualifiable_factor { qualifier } ).  (WSN-80) 

literal = binary_literal | integer_literal | logical_literal | real_literal | string_literal.  
(WSN-81) 

integer_literal = digits.  (WSN-82) 

digits = digit { digit }.  (WSN-83) 

ʊʝʧʝʨʴ, ʦʩʚʦʠʚ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʤʦʞʥʦ ʨʘʩʩʤʦʪ-

ʨʝʪʴ ʧʨʠʤʝʨʳ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʵʢʟʝʤʧʣʷʨʦʚ ʧʨʦʩʪʝʡʰʠʭ ʩʫʱʥʦʩʪʝʡ.  ɺ ʇʨʠ-

ʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʘʭ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤʘʭ ʜʘʥʥʳʭ) STEP ʪʘʢʠʝ ʧʨʦʩʪʝʡ-

ʰʠʝ ʩʫʱʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ.  ʆʜʥʘ ʠʟ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʫʱ-

ʥʦʩʪʝʡ ʪʘʢʦʛʦ ʪʠʧʘ (ʧʨʦʩʪʝʡʰʘʷ, ʠ ʢ ʪʦʤʫ ʞʝ ʠʤʝʶʱʘʷ ʚʩʝ ʘʪʨʠʙʫʪʳ ʧʨʦ-

ʩʪʝʡʰʠʭ ʪʠʧʦʚ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʠʞʝ: 

ENTITY dimensional_exponents; 
length_exponent : REAL; 
mass_exponent : REAL; 
time_exponent : REAL; 
electric_current_exponent : REAL; 
thermodynamic_temperature_exponent : REAL; 
amount_of_substance_exponent : REAL; 
luminous_intensity_exponent : REAL; 
END_ENTITY; -- dimensional_exponents 

ʏʪʦʙʳ ʜʘʥʥʳʡ ʧʨʠʤʝʨ ʥʝ ʚʳʛʣʷʜʝʣ ʘʙʩʪʨʘʢʪʥʦ, ʧʦʷʩʥʠʤ ʩʤʳʩʣ ʩʫʱʥʦʩʪʠ 

dimensional_exponents.  ʕʪʘ ʩʫʱʥʦʩʪʴ ʩʣʫʞʠʪ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ 

ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ.  ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʣʶʙʘʷ ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʠ ʩʝʤʠ ʙʘʟʦʚʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʜʣʠʥʘ, 

ʤʘʩʩʘ, ʚʨʝʤʷ, ʩʠʣʘ ʪʦʢʘ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝ-

ʩʪʚʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʚʝʪʘ. 

ʊʦʛʜʘ ʦʧʠʩʘʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ ʝʜʠʥʠʮʳ ʜʣʠʥʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʦʙʤʝʥ-

ʥʦʤ ʬʘʡʣʝ ʩʣʝʜʫʶʱʝʡ ʟʘʧʠʩʴʶ: 

#1 = DIMENSIONAL_EXPONENTS(1.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪ ɹʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ: 

#10 = DIMENSIONAL_EXPONENTS(2.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ: 

#20 = DIMENSIONAL_EXPONENTS(3.0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʫʩʢʦʨʝʥʠʷ: 

#30 = DIMENSIONAL_EXPONENTS(1.0, 0.0, -2.0, 0.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʩʠʣʳ: 
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#40 = DIMENSIONAL_EXPONENTS(1.0, 1.0, -2.0, 0.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ: 

#50 = DIMENSIONAL_EXPONENTS(2.0, 1.0, -3.0, -1.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ: 

#60 = DIMENSIONAL_EXPONENTS(-2.0, -1.0, 4.0, 2.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʧʦʛʣʦʱʝʥʥʦʡ ʜʦʟʳ ʠʦʥʠʟʠʨʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ: 

#70 = DIMENSIONAL_EXPONENTS(2.0, 0.0, -2.0, 0.0, 0.0, 0.0, 0.0); 

ʈʘʟʤʝʨʥʦʩʪʴ ʝʜʠʥʠʮʳ ʦʩʚʝʱʝʥʥʦʩʪʠ: 

#80 = DIMENSIONAL_EXPONENTS(-2.0, 0.0, 0.0, 0.0, 0.0, 0.0, 1.0); 

ʄʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʩʣʝʜʫʶʪ ʚ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-

ʩʪʠ, ʯʪʦ ʠ ʦʙʲʷʚʣʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʠ.  ʇʦʣʝʡ ʨʦʚʥʦ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ ʫ 

ʩʫʱʥʦʩʪʠ ʦʙʲʷʚʣʝʥʦ ʷʚʥʳʭ ʘʪʨʠʙʫʪʦʚ. 

ɺ ʥʦʪʘʮʠʠ EXPRESS-G ʘʪʨʠʙʫʪ ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʦʥʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʡ ʣʠʥʠ-

ʝʡ, ʩʚʷʟʳʚʘʶʱʝʡ ʩʫʱʥʦʩʪʴ, ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʘʪʨʠʙʫʪ, ʩ ʦʙʣʘʩʪʴʶ ʜʦ-

ʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʘ.  ʅʘ ʢʦʥʮʝ ʣʠʥʠʠ ʩʪʘʚʠʪʩʷ ʢʨʫʞʦʢ.  ʆʢʦʣʦ ʣʠ-

ʥʠʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʤʝʩʪʝ ʧʠʰʝʪʩʷ ʦʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʘʪʨʠʙʫʪʘ: 

dimensional_exponents

REAL
length_exponent 

REAL

REAL

REAL

REAL

REAL

REAL

mass_exponent 

time_exponent 

electric_current_exponent 

thermodynamic_temperature_exponent 

amount_of_substance_exponent 

luminous_intensity_exponent 

  
ʉʭʝʤʳ EXPRESS-G ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʷʟʳʢʝ EXPRESS, ʠʥʦʛʜʘ ï 

ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ.  ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʣʠʰʥʝʛʦ ʫʩʣʦʞʥʝʥʠʷ 

ʩʭʝʤ, ʥʘ ʵʪʠʭ ʩʭʝʤʘʭ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʪʠʧʦʚ ʦʙʳʯʥʦ ʦʧʫʩʢʘʝʪʩʷ: 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 54 

dimensional_exponents

length_exponent 

mass_exponent 

time_exponent 

electric_current_exponent 

thermodynamic_temperature_exponent 

amount_of_substance_exponent 

luminous_intensity_exponent 

  
ʉʣʝʜʫʶʱʘʷ ʚʦʟʤʦʞʥʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʙʘʟʦʚʳʭ ʪʠʧʦʚ ï ʵʪʦ ʠʤʝʥʦʚʘʥʥʳʝ 

ʪʠʧʳ (named_types), ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʩʩʳʣʢʠ ʥʘ ʜʨʫʛʠʝ ʩʫʱʥʦʩʪʠ ʠ ʪʠʧʳ 

ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʜʘʥʥʳʭ ʚ ʩʭʝʤʝ (defined_types). 

named_types = entity_ref | type_ref.  (WSN-84) 

ɺ ʩʠʥʪʘʢʩʠʩʝ ʷʟʳʢʘ EXPRESS ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʠʜʝʥʪʠʬʠ-

ʢʘʪʦʨʦʤ ʠ ʩʩʳʣʢʦʡ.  ʈʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ ʩʩʳʣʢʠ ʥʘ ʩʫʱʥʦʩʪʴ. 

entity_ref = simple_id.  (WSN-85) 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʥʪʘʢʩʠʩʘ, ʩʩʳʣʢʘ ʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʜʝʥʪʠʯʥʳ, ʦʪʣʠʯʘ-

ʶʪʩʷ ʦʥʠ ʪʦʣʴʢʦ ʧʦ ʩʚʦʝʤʫ ʥʘʟʥʘʯʝʥʠʶ: ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʚʩʪʨʝʯʘʝʪʩʷ ʦʜʠʥ 

ʨʘʟ, ʧʨʠ ʦʙʲʷʚʣʝʥʠʠ (ʜʝʢʣʘʨʘʮʠʠ) ʩʫʱʥʦʩʪʠ.  ʂʦʛʜʘ ʩʫʱʥʦʩʪʴ ʦʙʲʷʚʣʝʥʘ, ʥʘ 

ʥʝʝ ʤʦʞʝʪ ʠʤʝʪʴʩʷ ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʩʩʳʣʦʢ.  ɿʜʝʩʴ ʤʳ ʧʨʠʙʣʠʞʘʝʤʩʷ ʢ ʥʝ 

ʩʣʠʰʢʦʤ ʯʝʪʢʦʡ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʩʠʥʪʘʢʩʠʩʦʤ ʠ ʩʝʤʘʥʪʠʢʦʡ. 
 

ENTITY cartesian_point 
SUPERTYPE OF 

(ONEOP(cylindrical_point, polar_point, 
spherical_point)) 

SUBTYPE OF (point) ; 
coordinates : LIST [1:3] OF 
length_measure; 

END_ENTITY; 

ʆʙʦʟʥʘʯʝʥʠʝ 
ʩʫʱʥʦʩʪʠ 
entity_id 

ENTITY cylindrical_point 
SUBTYPE OF (cartesian_point) ; 

r : length_measure; 
theta : plane_angle_measure; 
z : length_measure; 

DERIVE 
SELF\cartesian_point.coordinates : LIST 
[1:3] OF length_measure := 

[r*cos(theta), r*sin(theta), z];  
WHERE 

WR1: r >= 0.0; 
END.ENTITY; 

ʉʩʳʣʢʘ ʥʘ 
ʩʫʱʥʦʩʪʴ 
entity_ref 

ENTITY line 
SUBTYPE OF (curve) ; 
pnt : cartesian_point; 
dir : vector; 
WHERE 

WR1: dir.dim = pnt.dim; 
END_ENTITY; 
 

ʉʩʳʣʢʘ ʥʘ 
ʩʫʱʥʦʩʪʴ 
entity_ref 

 

ʈʠʩ.  23 

ʅʘʧʨʠʤʝʨ, ʜʝʢʘʨʪʦʚʘ ʪʦʯʢʘ cartesian_point ʦʙʲʷʚʣʝʥʘ ʠ ʦʧʠʩʘʥʘ ʚ ʩʭʝʤʝ 

ʦʜʠʥ ʨʘʟ, ʘ ʩʩʳʣʢʘ ʥʘ ʥʝʝ ʚʩʪʨʝʯʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ï ʢʘʢ ʥʘ ʩʫʧʝʨʪʠʧ, ʥʘʧʨʠ-

ʤʝʨ, ʚ ʦʙʲʷʚʣʝʥʠʠ ʝʝ ʧʦʜʪʠʧʘ ïʪʦʯʢʠ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

cylindrical_point, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ, 
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ʥʘʧʨʠʤʝʨ, ʚ ʦʙʲʷʚʣʝʥʠʠ ʩʫʱʥʦʩʪʠ line (ʙʝʩʢʦʥʝʯʥʘʷ ʧʨʷʤʘʷ ʣʠʥʠʷ), ʟʘʜʘʥʥʘʷ 

ʪʦʯʢʦʡ ʚ ʜʝʢʘʨʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʝʢʪʦʨʦʤ.  

ʉʩʳʣʢʘ ʚ ʪʝʢʩʪʝ ʤʦʞʝʪ ʜʝʣʘʪʴʩʷ ʥʘ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʠʤʝʶʱʠʝ ʠʜʝʥʪʠʬʠʢʘ-

ʪʦʨ: 

ʉʩʳʣʢʘ ʥʘ ʘʪʨʠʙʫʪ: 

attribute_ref = attribute_id.  (WSN-86) 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʙʳʯʥʦʡ ʩʩʳʣʢʠ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ.  ʅʘʧʨʠ-

ʤʝʨ, ʦʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʘʪʨʠʙʫʪʘ ʫʥʠʢʘʣʴʥʦ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʩʫʱʥʦʩʪʠ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʘʪʨʠʙʫʪ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʜʥʦʡ ʩʭʝʤʝ ʤʦ-

ʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ, ʠʤʝʶʱʠʭ ʦʜʥʦ ʦʙʦ-

ʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ), ʥʦ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʩʫʱʥʦʩʪʷʤ.  ɹʦʣʝʝ 

ʪʦʛʦ, ʦʜʥʘ ʩʫʱʥʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʦʜʥʦʠʤʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʠʟ ʢʦ-

ʪʦʨʳʭ ʥʝ ʙʦʣʝʝ ʯʝʤ ʦʜʠʥ ʦʙʲʷʚʣʝʥ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʘʤʦʡ ʩʫʱʥʦʩʪʠ, ʠ ʧʨʦʠʟ-

ʚʦʣʴʥʦʝ ʯʠʩʣʦ ʘʪʨʠʙʫʪʦʚ ʩ ʪʝʤ ʞʝ ʠʤʝʥʝʤ ʤʦʛʫʪ ʙʳʪʴ ʫʥʘʩʣʝʜʦʚʘʥʳ ʩʫʱʥʦ-

ʩʪʴʶ ʦʪ ʝʝ ʩʫʧʝʨʪʠʧʦʚ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʩʩʳʣʢʝ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʙʦ-

ʟʥʘʯʝʥʠʷ (ʠʜʝʥʪʠʬʠʢʘʮʠʠ) ʘʪʨʠʙʫʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʦʙʦʟʥʘʯʝʥʠʝ ʩʫʱʥʦ-

ʩʪʠ ʠ ʦʙʦʟʥʘʯʝʥʠʝ ʩʘʤʦʛʦ ʘʪʨʠʙʫʪʘ: 

attribute_qualilier = '.' attribute_ref.  (WSN-87) 

qualified_attribute = óSELFô group_qualifier attribute_qualifier.  (WSN-88) 

group_qualifier = '\' entity_ref.  (WSN-89) 

ʉʩrʣʢʘ ʥʘ ʢʦʥʩʪʘʥʪʫ: 

constant_ref = constant_id.  (WSN-90) 

ʉʩʳʣʢʘ ʥʘ ʵʣʝʤʝʥʪ ʧʝʨʝʯʠʩʣʠʤʦʛʦ ʪʠʧʘ: 

enumeration_ref = enumeration_id.  (WSN-91) 

enumeration_reference = [ type_ref '.' ] enumeration_ref.  (WSN-92) 

ʉʩʳʣʢʘ ʥʘ ʬʫʥʢʮʠʶ: 

function_ref = function_id.  (WSN-93) 

ʆʙʦʙʱʝʥʥʘʷ ʩʩʳʣʢʘ: 

general_ref = parameter_ref | variable_ref.  (WSN-94) 

ʉʩʳʣʢʘ ʥʘ ʧʘʨʘʤʝʪʨ ʬʫʥʢʮʠʠ: 

parameter_ref = parameter_id.  (WSN-95) 

ʉʩʳʣʢʘ ʥʘ ʧʨʦʮʝʜʫʨʫ: 

procedure_ref = procedure_id.  (WSN-96) 

ʉʩʳʣʢʘ ʥʘ ʨʝʩʫʨʩ.  ʇʦʜ ʨʝʩʫʨʩʦʤ ʟʜʝʩʴ ʧʦʥʠʤʘʝʪʩʷ ʦʙʦʙʱʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʦʧʫʩʪʠʤʳʭ ʪʠʧʦʚ ʩʩʳʣʦʢ.  ɼʘʥʥʳʡ ʩʠʤʚʦʣ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʠʤʧʦʨʪʘ ʦʧʨʝʜʝʣʝʥʠʡ ʤʝʞʜʫ ʩʭʝʤʘʤʠ (ʩʤ. ʥʠʞʝ): 

resource_ref = constant_ref | entity_ref | function._ref | procedure_ref | type_ref.  
(WSN-97) 

ʉʩʳʣʢʘ ʥʘ ʩʭʝʤʫ: 

schema_ref = schema_id.  (WSN-98) 
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ʉʩʳʣʢʘ ʥʘ ʧʝʨʝʤʝʥʥʫʶ: 

variable_ref = variable_id.  (WSN-99) 

ʀ, ʥʘʢʦʥʝʮ, ʩʩʳʣʢʘ ʥʘ ʪʠʧ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʜʘʥʦ ʚ ʩʭʝʤʝ: 

type_ref = type_id.  (WSN-100) 

ʈʘʩʩʤʦʪʨʝʚ ʦʙʦʟʥʘʯʝʥʠʝ ʪʠʧʘ ʠ ʩʩʳʣʢʫ ʥʘ ʪʠʧ, ʧʝʨʝʡʜʝʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

(ʦʙʲʷʚʣʝʥʠʶ, ʜʝʢʣʘʨʘʮʠʠ) ʪʠʧʘ: 

type_decl = óTYPEô type_id '=' underlying_type ';' [ where_clause ] óEND_TYPEô ';'.  
(WSN-101) 

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʢ ʩʫʱʥʦʩʪʠ, ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚ ʩʭʝʤʝ ʪʠʧʫ ʤʦʞʝʪ ʧʨʠʤʝ-

ʥʷʪʴʩʷ ʥʘʙʦʨ ʧʨʘʚʠʣ where_rules, ʥʘʢʣʘʜʳʚʘʶʱʠʡ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʦʙʣʘʩʪʴ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʵʢʟʝʤʧʣʷʨʘ ʵʪʦʛʦ ʪʠʧʘ.  ʏʘʱʝ ʚʩʝʛʦ ʟʥʘʯʝʥʠʝ ʪʠʧʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʘ, ʪ.ʝ. ʟʥʘʯʝʥʠ ̫ʘʪʨʠʙʫʪʘ ʩʫʱʥʦʩʪʠ.  ʃʝʞʘʱʠʡ 

ʚ ʦʩʥʦʚʝ ʪʠʧ (underlying_type) ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ: 

underlying_type = constructed_types | aggregation_types | simple_types | type_ref.  
(WSN-102) 

ɺ EXPRESS ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ: 

constructed_types = enumeration_type | select_type.  (WSN-103) 

ʆʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʤʦʞʥʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ 

ʪʠʧʘ, ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʠʠ: 

- ʆʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ ʦʙʱʝʛʦ ʚʠʜʘ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ ʘʛʨʝ-

ʛʘʪʥʳʡ ʪʠʧ aggregation_types, ʧʨʦʩʪʝʡʰʠʡ ʪʠʧ simple_types ʠʣʠ ʩʩʳʣʢʘ ʥʘ 

ʜʨʫʛʦʡ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ type_ref; 

- ʆʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ ʧʝʨʝʯʠʩʣʠʤʦʛʦ ʪʠʧʘ (ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝ-

ʞʠʪ enumeration_type); 

- ʆʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ ʚʳʙʠʨʘʝʤʦʛʦ ʪʠʧʘ(ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʣʝʞʠʪ 

select_type); 

ɼʣʷ ʪʠʧʦʚ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʚ EXPRESS-G ʧʨʠʥʷʪʦ ʩʚʦʝ ʦʙʦʟʥʘ-

ʯʝʥʠʝ:  

DEFINED_1

ENUMERATION_1 SELECT_1

STRING

 

ʇʝʨʝʯʠʩʣʠʤʳʡ ʪʠʧ.  

ʕʣʝʤʝʥʪʳ 

ʧʝʨʝʯʠʩʣʠʤʦʛʦ ʪʠʧʘ  ʥʘ 

ʩʭʝʤʝ ʥʝ ʠʟʦʙʨʘʞʘʶʪʩʷ 

ɺʳʙʠʨʘʝʤʳʡ 

ʪʠʧ.   

ʉʚʷʟʴ ʚʳʙʠʨʘʝʤʦʛʦ 

ʪʠʧʘ ʩ ʵʣʝʤʝʥʪʘʤʠ, 

ʦʙʨʘʟʫʶʱʠʤʠ ʝʛʦ  

ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ 

ʟʥʘʯʝʥʠʡ 

ʆʧʨʝʜʝʣʝʥʥʳʡ 

ʚ ʩʭʝʤʝ ʪʠʧ 

ʦʙʱʝʛʦ ʚʠʜʘ 

ʉʚʷʟʴ ʪʠʧʘ ʦʙʱʝʛʦ ʚʠʜʘ ʩ 

ʣʝʞʘʱʠʤ ʚ ʦʩʥʦʚʝ ʪʠʧʦʤ 

 

ʈʠʩ.  24 

ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʪʠʧʳ (ʧʝʨʝʯʠʩʣʠʤʳʡ ʠ ʚʳʙʠʨʘʝʤʳʡ) ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ 

ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʥʠʞʝ. 
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ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʚʳʚʦʜʝ ʚʘʨʠʘʥʪʦʚ ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʪʠʧʘ ʠʤʝʝʪ ʩʤʳʩʣ 

ʥʘʯʘʪʴ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩ ʧʨʦʩʪʝʡʰʠʭ ʪʠʧʦʚ (ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʜʝʣʘʣʦʩʴ ʠ ʜʣʷ ʨʘʩ-

ʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʦʙʣʘʩʪʝʡ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʠ). 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʧʨʦʩʪʝʡʰʠʝ ʠ ʦʯʝʥʴ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʇʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʘʭ (ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤʘʭ ʜʘʥ-

ʥʳʭ) STEP ʦʧʨʝʜʝʣʝʥʠʷ.  ʀʜʝʥʪʠʬʠʢʘʪʦʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʵʪʦ ʚʥʝʰʥʠʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ: 

TYPE identifier = STRING; 

END_TYPE; -- identifier 

ʄʝʪʢʘ ï ʵʪʦ ʩʪʨʦʢʘ ʩʠʤʚʦʣʦʚ, ʧʦʥʷʪʥʘʷ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʧʦʷʩʥʷʶʱʘʷ ʩʫʪʴ 

ʠʟʜʝʣʠʷ, ʨʝʩʫʨʩʘ, ʦʧʝʨʘʮʠʠ, ʩʚʦʡʩʪʚʘ ʠ ʪ.ʜ., ʥʘʧʨʠʤʝʨ, çʟʘʢʣʝʧʢʘè, çʢʨʦʥ-

ʰʪʝʡʥè, çʬʨʝʟʝʨʦʚʘʥʠʝè, çʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢè, çʢʦʥʜʝʥʩʘʪʦʨè ʠ ʪ.ʜ. 

TYPE label = STRING; 

END_TYPE; -- label 

ʊʝʢʩʪ ï ʵʪʦ ʧʨʦʠʟʚʦʣʴʥʦʝ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʪʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ. 

TYPE text = STRING; 

END_TYPE; -- text 

ʕʪʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʜʘʥʥʳʭ ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʳ ʠ ʦʪ-

ʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʩʚʦʠʤ ʥʘʟʥʘʯʝʥʠʝʤ.   

ʅʘʧʨʠʤʝʨ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʪʠʧʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʘʩʪʝʡ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʩʫʱʥʦʩʪʠ çʦʙʦʙʱʝʥʥʦʝ ʩʚʦʡʩʪʚʦè (general_property).  

ʇʦʜ ʦʙʦʙʱʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ ʧʦʥʠʤʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʚʦʡʩʪʚʦ ʦʙʲʝʢʪʘ, ʥʘʧʨʠ-

ʤʝʨ, ʠʟʜʝʣʠʷ, ʨʝʩʫʨʩʘ ʠ ʪ.ʜ., ʢʦʪʦʨʦʝ ʥʝ ʬʦʨʤʘʣʠʟʦʚʘʥʦ ʠʣʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ 

ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʵʪʦ ʩʚʦʡʩʪʚʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʠʣʠ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʬʦʨʤʘʣʠʟʘʮʠʷ ʩʚʦʡʩʪʚʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʘ ʚ ʩʠʣʫ ʩʣʦʞʥʦʩʪʠ ʩʚʦʡʩʪʚʘ. 

ENTITY general_property; 

id : identifier; 

name : label; 

description : OPTIONAL text; 

END_ENTITY; 

ʀʣʠ ʚʝʨʩʠʷ ʟʘʧʨʦʩʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ 

ENTITY versioned_action_request; 

id : identifier; 

version : label; 

purpose : text; 

description : OPTIONAL text; 

END_ENTITY; -- versioned_action_request 

ɽʩʣʠ ʧʨʠ ʟʘʜʘʥʠʠ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ ʦʙʱʝʛʦ ʚʠʜʘ, ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP ʧʦʣʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ ʙʫʜʝʪ ʟʘʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʥʪʘʢʩʠʯʝʩʢʠ-
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ʤʠ ʧʨʘʚʠʣʘʤʠ, ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʜʣʷ ʣʝʞʘʱʝʛʦ ʚ ʦʩʥʦʚʝ ʪʠʧʘ.  ɺ ʜʘʥʥʦʤ ʧʨʠ-

ʤʝʨʝ ʵʪʦ ʙʫʜʫʪ ʩʠʤʚʦʣʴʥʳʝ ʩʪʨʦʢʠ: 

#1 = GENERAL_PROPERTY(ópr00-01ô, ócolourô, ócolour of machine tool necessary for 
aesthetic imagineô); 

ʋ ʦʙʦʠʭ ʩʫʱʥʦʩʪʝʡ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʘʪʨʠʙʫʪʦʚ description ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ OPTIONAL (ʥʝʦʙʷʟʘʪʝʣʴʥʳʡ), ʢʦʪʦʨʦʝ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʚ 

ʩʠʥʪʘʢʩʠʩʝ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʥʦʛʦ ʘʪʨʠʙʫʪʘ.  ʉʤʳʩʣ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ OPTION-

AL ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʟʥʘʢʝ (ʥʘʧʨʠʤʝʨ, ʚ ʧʨʠʢʣʘʜʥʦʡ ʤʦʜʝʣʠ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʦʡ ʚ ʬʦʨʤʝ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ) ʫ ʪʘʢʦʛʦ ʘʪʨʠʙʫʪʘ ʜʦʧʫʩʢʘʝʪʩʷ ʦʪʩʫʪ-

ʩʪʚʠʝ ʟʥʘʯʝʥʠʷ.  ɽʩʣʠ ʫ ʘʪʨʠʙʫʪʘ ʟʥʘʯʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ, ʚ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʚʦʜʦʤ: 

undefined_parameter = ó$ô.  (WSN-104) 

ʩʪʘʚʠʪʩʷ ʟʥʘʢ $, ʥʘʧʨʠʤʝʨ: 

#1 = GENERAL_PROPERTY(ópr00-01ô, ócolourô, $); 

ʆʧʨʝʜʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʩʫʱʥʦʩʪʝʡ general_property ʠ ver-

sioned_action_request ʙʫʜʫʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

identifier STRING

label

text

general_property

versioned_action_request

id 

name 

description 

id 

version 
purpose 

description 
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ʆʙʷʟʘʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʥʘ ʩʭʝʤʝ ʩʧʣʦʰʥʦʡ ʣʠʥʠʝʡ, ʥʝʦʙʷ-

ʟʘʪʝʣʴʥʳʝ (ʚ ʦʙʲʷʚʣʝʥʠʠ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ OPTIONAL) 

ʠʟʦʙʨʘʞʘʶʪʩʷ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ (ʩʤ. ʘʪʨʠʙʫʪ description ʚ ʦʧʨʝʜʝʣʝʥʠʷʭ 

ʦʙʝʠʭ ʩʫʱʥʦʩʪʝʡ).  ʀʣʠ, ʫʯʠʪʳʚʘʷ ʪʨʘʜʠʮʠʶ ʥʝ ʠʟʦʙʨʘʞʘʪʴ ʥʘ ʩʭʝʤʝ ʧʨʦ-

ʩʪʝʡʰʠʝ ʪʠʧʳ ʜʘʥʥʳʭ: 
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identifier

label

text

general_property

versioned_action_request

id 

name 

description 

id 

version 
purpose 

description 
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ɺ ʷʟʳʢʝ EXPRESS, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʫʶʱʠʭ ʦʙʲʝʢʪʥʳʡ 

ʧʦʜʭʦʜ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʘʭ, ʦʜʥʘ ʠʟ ʩʫʱʥʦʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʪʠʧʦʤ ʜʨʫ-

ʛʦʡ, ʥʘʩʣʝʜʫʷ ʧʨʠ ʵʪʦʤ ʚʩʝ ʘʪʨʠʙʫʪʳ ʠ ʤʝʪʦʜʳ ʩʚʦʝʛʦ ʧʨʝʜʢʘ.  ʇʦʩʢʦʣʴʢʫ 

EXPRESS ʥʝ ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ ʢʣʘʩʩʦʚ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʦʙʱʝʧʨʠʥʷʪʦʤ ʚʠʜʝ ʚ EXPRESS ʦʪʩʫʪʩʪʚʫʶʪ.  ʄʝʪʦʜʘʤʠ ʩʫʱʥʦʩʪʝʡ ʚ 

EXPRESS ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʘʪʨʠʙʫʪʳ ʠ ʤʝʩʪʥʳʝ ʧʨʘʚʠʣʘ. 

ʕʪʦ ï ʧʨʦʩʪʝʡʰʠʡ ʚʠʜ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥ ʚ ʩʭʝʤʝ 

sample_geometry: 

ENTITY point; 

 coords : ARRAY [1:3] OF REAL;  

END_ENTITY; 

  

 

ENTITY colour_point SUBTYPE OF (point); 

 colour : point_colour; 

END_ENTITY; 

 

ʆʪʥʦʰʝʥʠʝ ʩʫʱʥʦʩʪʠ ʩ ʝʝ ʧʨʝʜʢʘʤʠ ʠ, ʚʦʟʤʦʞʥʦ, ʧʦʪʦʤʢʘʤʠ, ʟʘʧʠʩʳʚʘʝʪ-

ʩʷ ʚ ʟʘʛʦʣʦʚʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ.   

sub_super = [ supertype_constraint ] [ subtype_declaration ].  (WSN-105) 

ɼʣʷ ʪʦʡ ʩʫʱʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʜʪʠʧʦʤ ʜʨʫʛʦʡ ʩʫʱʥʦʩʪʠ, ʦʙʷʟʘ-

ʪʝʣʴʥʦ ʧʠʰʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʝʝ ʩʫʧʝʨʪʠʧʘʭ.  ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʜʥʦ-

ʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʥʦʩʪʴ ʥʘʩʣʝʜʫʝʪ ʘʪʨʠʙʫʪʳ ʠ 

ʧʨʘʚʠʣʘ ʩʚʦʠʭ ʩʫʧʝʨʪʠʧʦʚ.   

ʆʜʥʘ ʩʫʱʥʦʩʪʴ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʩʫʧʝʨʪʠʧʦʚ, ʵʪʦ ʟʘʜʘʝʪʩʷ ʧʨʦʩʪʳʤ 

ʧʝʨʝʯʠʩʣʝʥʠʝʤ ʚʩʝʭ ʩʫʧʝʨʪʠʧʦʚ ʩʫʱʥʦʩʪʠ.  ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʝʥ-

ʥʦʤʫ ʥʘʩʣʝʜʦʚʘʥʠʶ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʙʳʯʥʳʤ ʚ ʦʙʲʝʢʪʥʦʤ ʧʦʜʭʦʜʝ. 

subtype_declaration = óSUBTYPEô óOFô '(' entity_ref { ',' entity_ref }')'.  (WSN-106) 
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ɺ ʥʦʪʘʮʠʠ EXPRESS-G ʦʪʥʦʰʝʥʠʝ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠʟʦʙʨʘʞʘʝʪʩʷ ʞʠʨʥʦʡ 

ʣʠʥʠʝʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʦʪ ʧʨʝʜʢʘ (ʩʫʧʝʨʪʠʧʘ) ʢ ʧʦʪʦʤʢʫ (ʧʦʜʪʠʧʫ): 
 

 

point 

colour_point 

coords A [1:3] 

colour 
point_colour 

 

ʈʠʩ.  27 

 

ʈʠʩ. ʆʙʦʟʥʘʯʝʥʠʝ ʚ EXPRESS-G ʦʪʥʦʰʝʥʠʷ ʧʦʜʪʠʧ-ʩʫʧʝʨʪʠʧ 

ʉʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ ʦʙʲʝʢʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ (ʚ STEP ï 

ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ) ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʢʟʝʤʧʣʷʨʘʤʠ ʚʩʝʭ ʩʫʱʥʦʩʪʝʡ-

ʧʨʝʜʢʦʚ. 

ɼʣʷ ʨʦʜʠʪʝʣʴʩʢʦʡ ʩʫʱʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʟʘʧʠʩʴ SUPERTYPE, ʦʧʠ-

ʩʳʚʘʶʱʘʷ ʦʪʥʦʰʝʥʠʷ ʩ ʝʝ ʧʦʜʪʠʧʘʤʠ (ʪ.ʝ. ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ 

ʥʘʩʣʝʜʦʚʘʥʠʝ) ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʦʡ.  ʈʘʩʢʨʦʝʤ ʩʠʥʪʘʢʩʠʩ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʥʘʩʣʝʜʦʚʘʥʠʝ: 

supertype_constraint = abstract_supertype_declaration | supertype_rule.  (WSN-107) 

ʕʪʘ ʟʘʧʠʩʴ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: 

ɼʣʷ ʟʘʜʘʥʠʷ ʪʦʛʦ, ʯʪʦ ʩʫʱʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤ ʩʫʧʝʨʪʠʧʦʤ 

(ABSTRACT SUPERTYPE). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʵʢʟʝʤ-

ʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ ʠʤʝʥʥʦ ʵʪʦʛʦ ʪʠʧʘ, ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʳ 

ʩʫʱʥʦʩʪʝʡ ʪʠʧʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʧʦʪʦʤʢʘʤʠ ʵʪʦʛʦ ʪʠʧʘ.  ʅʘʧʨʠʤʝʨ, ʥʝ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʦʚʘʪʴ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʪʠʧʘ ʤʣʝʢʦʧʠʪʘʶʱʝʝ, ʤʦʞʝʪ ʙʳʪʴ ʪʦʣʴ-

ʢʦ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʪʠʧʘ ʢʦʰʢʘ, ʩʦʙʘʢʘ, ʯʝʣʦʚʝʢ ʠ ʪ.ʜ..  ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧ-

ʨʝʜʝʣʝʥʠʷ, ʩʫʱʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʚʣʝʥʘ ʘʙʩʪʨʘʢʪʥʳʤ ʩʫʧʝʨʪʠʧʦʤ, ʠ ʧʨʠ 

ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʯʠʩʣʝʥʳ ʝʝ ʧʦʜʪʠʧʳ: 

abstract_supertype_declaration = óABSTRACTô óSUPERTYPEô [ subtype_constraint ].  
(WSN-108) 

ʅʘʧʨʠʤʝʨ, ʩʫʱʥʦʩʪʴ date_and_time_assignment, ʪ.ʝ. ʧʨʠʩʚʦʝʥʠʝ ʜʘʪʳ ʠ 

ʚʨʝʤʝʥʠ ʚ ʪʦʤ ʚʠʜʝ, ʢʘʢ ʦʥʘ ʦʧʨʝʜʝʣʝʥʘ, ʩʘʤʘ ʧʦ ʩʝʙʝ ʙʝʩʩʤʳʩʣʝʥʥʘ, ʪ.ʢ. ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʠʤʝʶʱʠʭʩʷ ʫ ʩʫʱʥʦʩʪʠ ʘʪʨʠʙʫʪʦʚ ʥʝʣʴʟʷ ʫʢʘʟʘʪʴ, ʯʝʤʫ ʧʨʠʩʚʘʠ-

ʚʘʶʪʩʷ ʜʘʪʘ ʠ ʚʨʝʤʷ: 

ENTITY date_and_time_assignment 

ABSTRACT SUPERTYPE; 

assigned_date_and_time : date_and_time; 

role : date_time_role; 

END_ENTITY; -- 10303-41: management_resources_schema 

ʕʪʘ ʩʫʱʥʦʩʪʴ ʠʤʝʝʪ ʩʤʳʩʣ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʠʤʠ 

ʧʦʜʪʠʧʘʤʠ, ʥʘʧʨʠʤʝʨ: 

ENTITY applied_date_and_time_assignment 
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SUBTYPE OF (date_and_time_assignment); 

items : SET[1:?] OF date_and_time_item; 

END_ENTITY; -- 10303-214: automotive_design 

 

ɼʣʷ ʟʘʜʘʥʠʷ ʩʣʦʞʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʶʯʝ-

ʚʭr ʩʣʦʚ AND, ANDOR, ONEOF; 

supertype_rule = óSUPERTYPEô subtype_constraint.  (WSN-109) 

subtype_constraint = óOFô '(óô supertype_expression ')'.  (WSN-110) 

supertype_expression = supertype_factor { óANDORô supertype_factor }.  (WSN-111) 

supertype_factor = supertype_term { óANDô supertype_term }.  (WSN-112) 

supertype_term = entity_ref | óONEOFô | '(' supertype_expression ')'.  (WSN-113) 

ɼʣʷ ʩʧʨʘʚʢʠ. 

ʕʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʵʢʟʝʤʧʣʷʨʘʤʠ ʥʝʩʢʦʣʴʢʠʭ 

ʪʝʨʤʠʥʘʣʴʥʳʭ ʧʦʜʪʠʧʦʚ ʦʜʥʦʛʦ ʩʫʧʝʨʪʠʧʘ.  ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʤʝʝʪʩʷ ʧʦ 

ʫʤʦʣʯʘʥʠʶ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʦʪʤʝʥʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʝʨʘʪʦʨʘ ONEOF.  ɺ 

EXPRESS-G ʦʧʝʨʘʪʦʨ ONEOF ʦʪʦʙʨʘʞʘʝʪʩʷ ʮʠʬʨʦʡ ç1è ʫ ʢʦʨʥʷ ʪʦʡ ʣʠʥʠʠ 

ʦʪʥʦʰʝʥʠʷ ʧʦʜʪʠʧ-ʩʫʧʝʨʪʠʧ, ʢʦʪʦʨʘʷ ʚʝʜʝʪ ʦʪ ʩʫʧʝʨʪʠʧʘ ʢ ʪʝʤ ʧʦʜʪʠʧʘʤ, ʥʘ 

ʢʦʪʦʨʳʝ ʥʘʣʦʞʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝ.  ɺ ʦʙʲʝʢʪʥʦʤ ʧʦʜʭʦʜʝ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʟʳʚʘʝʪʩʷ ñʤʥʦʞʝʩʪʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭò.  ʕʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ ʧʦʩʪʨʦʝʥʥʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʵʢʟʝʤʧʣʷʨʦʤ ʩʦʩʪʘʚʥʦʡ ʩʫʱʥʦʩʪʠ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʦʥ ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʣʠʩʪʴʝʚʳʭ ʧʦʜʪʠʧʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦʤ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʦʜʜʝʨʞʠʚʘʝʪ-

ʩʷ. 
 

 ʆʧʨʝʜʝʣʝʥʠʝ 

ʩʫʱʥʦʩʪʝʡ 
ʕʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʝʡ 

ʕʢʟʝʤʧʣʷʨʳ ʧʨʦʩʪʳʭ ʩʫʱʥʦʩʪʝʡ 

ʕʢʟʝʤʧʣʷʨ ʩʦʩʪʘʚʥʦʡ ʩʫʱʥʦʩʪʠ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʵʢʟʝʤʧʣʷʨʘ ʩʦʩʪʘʚʥʦʡ 
ʩʫʱʥʦʩʪʠ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

product  
(ʠʟʜʝʣʠʝ) 

ʩʪʘʥʦʢ REAL 

STRING 

STRING 

ʪʦʢʘʨʥʳʡ_ 
ʩʪʘʥʦʢ 

ʬʨʝʟʝʨʥʳʡ_ 
ʩʪʘʥʦʢ 

ʩʚʝʨʣʠʣʴʥʳʡ_ 
ʩʪʘʥʦʢ 

ʩʪʘʥʦʢ_ʩ_ʨʫʯʥʳʤ_ 
ʫʧʨʘʚʣʝʥʠʝʤ 

ʩʪʘʥʦʢ_ʧʦʣʫʘʚʪʦʤʘʪ 

ʩʪʘʥʦʢ_ʘʚʪʦʤʘʪ 

id 

name 

mass 

ʠʟʜʝʣʠʝ ʩʪʘʥʦʢ ʩʚʝʨʣʠʣʴʥʳʡ_ 
ʩʪʘʥʦʢ 

ʠʟʜʝʣʠʝ ʩʪʘʥʦʢ ʩʪʘʥʦʢ_ʘʚʪʦʤʘʪ 

ʩʚʝʨʣʠʣʴʥʳʡ_ 
ʩʪʘʥʦʢ 

ʠʟʜʝʣʠʝ ʩʪʘʥʦʢ 

ʩʪʘʥʦʢ_ʘʚʪʦʤʘʪ 

ʩʚʝʨʣʠʣʴʥʳʡ_ 
ʩʪʘʥʦʢ 

ʠʟʜʝʣʠʝ ʩʪʘʥʦʢ ʩʪʘʥʦʢ_ʘʚʪʦʤʘʪ 

 

ʈʠʩ.  28. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ 
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ʆʧʝʨʘʪʦʨ ANDOR ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʨʫʛʠʤʠ 

ʦʧʝʨʘʪʦʨʘʤʠ ʜʣʷ ʟʘʜʘʥʠʷ ʩʣʦʞʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʪʠʧʦʚ.  ʂ ʧʨʠʤʝʨʫ, ʚ ʧʨʠʚʝ-

ʜʝʥʥʦʡ ʩʭʝʤʝ ʩʫʱʥʦʩʪʴ ʩʪʘʥʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ: 

ENTITY ʩʪʘʥʦʢ 

SUPERTYPE OF (ONEOF(ʪʦʢʘʨʥʳʡ_ʩʪʘʥʦʢ, ʬʨʝʟʝʨʥʳʡ_ʩʪʘʥʦʢ, ʩʚʝʨʣʠʣʴ-
ʥʳʡ_ʩʪʘʥʦʢ) ANDOR ONEOF(ʩʪʘʥʦʢ_ʩ_ʨʫʯʥʳʤ_ʫʧʨʘʚʣʝʥʠʝʤ, ʩʪʘʥʦʢ_ʧʦʣʫʘʚʪʦʤʘʪ, 
ʩʪʘʥʦʢ_ʘʚʪʦʤʘʪ)) 

SUBTYPE OF (ʠʟʜʝʣʠʝ); 

END_ENTITY; 

ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʤʳ ʦʪʩʪʫʧʠʣʠ ʦʪ ʧʨʘʚʠʣʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ EXPRESS ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʣʘʪʠʥʠʮʘ.  ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʜʘʥʥʳʡ ʧʨʠʤʝʨ, ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʦʥ ʥʝ ʧʦʜ-

ʭʦʜʠʪ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʅʘʣʠʯʠʝ ʚʝʪʚʣʝʥʠʷ ʮʝʧʦʯʢʠ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʩʭʦʜʷʱʝʝʩʷ ʥʘ ʙʦʣʝʝ ʥʠʞʥʠʭ 

ʫʨʦʚʥʷʭ ʠʝʨʘʨʭʠʠ ʢ ʝʜʠʥʠʯʥʦʡ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʨʦʩʪʝʡʰʝʡ ʩʫʱʥʦʩʪʠ, ʥʝ ʷʚ-

ʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ.  ʅʘʧʨʠʤʝʨ: 
 

representation_item 

geometric_representation_item 

topological_representation_item 

poly_loop 

loop 

 

ʈʠʩ.  29. ʅʘʣʠʯʠʝ ʦʜʥʦʛʦ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʧʦʜʪʠʧʘ ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʝʤ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʘʥʥʳʭ 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

8. ʂʘʢʠʝ ʧʨʦʩʪʝʡʰʠʝ ʪʠʧʳ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʫʶʪ ʚ ʷʟʳʢʝ EXPRESS. 

9. ʏʪʦ ʪʘʢʦʝ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʡ ʪʠʧ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ 

ʜʣʷ ʟʘʜʘʥʠʷ ʦʙʣʘʩʪʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦ-

ʚʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚ ʩʭʝʤʝ ʪʠʧʘ ʦʙʱʝʛʦ ʚʠʜʘ.  ʕʪʦ ï ʘʛʨʝʛʘʪʥʳʡ ʪʠʧ ʜʘʥ-

ʥʳʭ.  ɸʛʨʝʛʘʪʥʳʡ ʪʠʧ ʜʘʥʥʳʭ ï ʵʪʦ ʢʦʣʣʝʢʮʠʷ ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ.  ɺ ʦʪ-

ʣʠʯʠʝ ʦʪ ʧʨʦʩʪʝʡʰʠʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʘʛʨʝʛʘʪʥʳʡ ʪʠʧ ʜʘʥʥʳʭ ʚʩʝʛʜʘ ʜʦʣʞʝʥ 

ʦʙʲʷʚʣʷʪʴʩʷ.  EXPRESS ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʯʝʪʳʨʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʛʨʝʛʘʪʥʳʭ 

ʪʠʧʦʚ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʦʛʨʘʥʠʯʝʥʥʫʶ ʛʣʫʙʠʥʫ ʚʣʦʞʝʥʥʦ-

ʩʪʠ, ʪ.ʝ. ʣɻʝʤʝʥʪʳ ʘʛʨʝʛʘʪʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ʩʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʘʛʨʝʛʘʪʥʳʤʠ ʪʠ-

ʧʘʤʠ. 

aggregation_types = array_type | bag_type | list_type | set_type.  (WSN-114) 
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ʂʘʞʜʘʷ ʠʟ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʘʛʨʝʛʘʪʥʳʭ ʪʠʧʦʚ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ.  ʂ 

ʪʘʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ: 

ʋʧʦʨʷʜʦʯʝʥʥʦʩʪʴ.  ʕʣʝʤʝʥʪ ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʪʠʧʘ ʠʤʝʝʪ ʧʦʟʠ-

ʮʠ ʁ(ʠʥʜʝʢʩ), ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʜʦʩʪʫʧ ʢ ʵʪʦʤʫ ʵʣʝʤʝʥʪʫ.  

ɼʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ ʥʝʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʪʠʧʘ ʚʦʟʤʦʞʝʥ ʩ ʧʦʤʦ-

ʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʠʪʝʨʘʪʦʨʳ.  ʀʪʝʨʘʪʦʨ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʜʦʩʪʫʧ ʢ ʢʘʞʜʦʤʫ ʠʟ ʵʣʝʤʝʥʪʦʚ ʘʛʨʝʛʘʪʥʦʛʦ ʪʠʧʘ, 

ʜʦʩʪʫʧ ʢ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʦʜʠʥ ʨʘʟ, ʠ ʧʨʠ ʵʪʦʤ ʧʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʧʦʷʚʣʷʪʴʩʷ ʵʣʝʤʝʥʪʳ, ʥʝʧʨʝʜʩʢʘʟʫʝʤʘ. 

ʋʥʠʢʘʣʴʥʦʩʪʴ.  ɽʩʣʠ ʘʛʨʝʛʘʪ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ, ʚ ʥʝʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 
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ʊʠʧ ʋʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʋʥʠʢʘʣʴʥʦʩʪʴ ʉʤʳʩʣ ʛʨʘʥʠʮ ʆʙʷʟʘʪʝʣʴʥʦʩʪʴ 

ʥʘʣʠʯʠʷ ʛʨʘʥʠʮ 

ʇʨʠʤʝʨ 

ʤʘʩʩʠʚ 

ARRAY 

ɼʘ, ʧʦʟʠʮʠʠ ʵʣʝ-

ʤʝʥʪʦʚ ʬʠʢʩʠʨʦ-

ʚʘʥʳ, ʜʦʧʫʩʢʘʶʪʩʷ 

ʧʫʩʪʳʝ ʵʣʝʤʝʥʪʳ. 

ʄʦʞʝʪ ʙʳʪʴ 

ʟʘʜʘʥʘ ʦʧʝʨʘ-

ʪʦʨʦʤ 

UNIQUE 

 

ʅʠʞʥʠʡ ʠʥʜʝʢʩ; 

ɺʝʨʭʥʠʡ  

ʀʥʜʝʢʩ 

(ʜʦʧʫʩʢʘʶʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠʥʜʝʢ-

ʩʦʚ) 

ɼʘ ɿʨʠʪʝʣʠ ʚ ʢʠʥʦʪʝʘʪʨʝ.  ʂʘʞʜʳʡ ʟʨʠʪʝʣʴ ʠʤʝʝʪ 

ʩʚʦʶ ʧʦʟʠʮʠʶ ʠʣʠ ʠʥʜʝʢʩ ï ʥʦʤʝʨ ʢʨʝʩʣʘ. 

ʇʦʟʠʮʠʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʢʨʝʩʝʣ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʧʫʩʪʳʤʠ.  ʂʦʣʠʯʝʩʪ-

ʚʦ ʧʦʟʠʮʠʡ ʟʘʜʘʥʦ ʠʟʥʘʯʘʣʴʥʦ ʠ ʤʝʥʷʪʴʩʷ ʥʝ 

ʤʦʞʝʪ.  ʅʫʤʝʨʘʮʠʷ ʢʨʝʩʝʣ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴʩʷ ʥʝ ʩ 1. 

ʩʧʠʩʦʢ 

LIST 

ɼʘ, ʧʦʟʠʮʠʠ ʵʣʝ-

ʤʝʥʪʦʚ ʧʝʨʝʤʝʥ-

ʥʳʝ, ʧʫʩʪʳʝ ʵʣʝ-

ʤʝʥʪʳ ʥʝ ʜʦʧʫʩ-

ʢʘʶʪʩʷ. 

ʅʘʠʤʝʥʴʰʝʝ ʜʦ-

ʧʫʩʪʠʤʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʵʣʝʤʝʥ-

ʪʦʚ; 

ʅʘʠʙʦʣʴʰʝʝ ʜʦ-

ʧʫʩʪʠʤʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʵʣʝʤʝʥ-

ʪʦʚ; 

ʅʝʪ 

 

ʆʯʝʨʝʜʴ ʚ ʙʫʬʝʪ.  ʇʦ ʤʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ-

ʢʫʧʘʪʝʣʝʡ ʠʭ ʧʦʟʠʮʠʷ (ʠʥʜʝʢʩ) ʧʦʩʪʦʷʥʥʦ 

ʤʝʥʷʝʪʩʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

(ʢʪʦ ʟʘ ʢʝʤ) ʩʦʭʨʘʥʷʝʪʩʷ.  ʇʦʢʫʧʘʪʝʣʠ ʤʦʛʫʪ 

ʧʦʢʠʜʘʪʴ ʦʯʝʨʝʜʴ ʠʣʠ ʚʣʝʟʘʪʴ ʚ ʦʯʝʨʝʜʴ, ʧʨʠ 

ʵʪʦʤ ʧʦʟʠʮʠʠ ʚʩʝʭ ʧʦʩʣʝʜʫʶʱʠʭ ʧʦʢʫʧʘʪʝ-

ʣʝʡ ʤʝʥʷʶʪʩʷ. 

ʥʘʙʦʨ SET ʅʝʪ ɺʩʝʛʜʘ ʃʶʜʠ, ʝʜʫʱʠʝ ʚ ʣʠʬʪʝ.  ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʟʘ-

ʥʠʤʘʝʪ ʚ ʣʠʬʪʝ ʩʪʨʦʛʦ ʦʜʥʦ ʤʝʩʪʦ (ʫʥʠʢʘʣʴ-

ʥʦʩʪʴ).  ʃʶʜʠ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʠ ʚʳʭʦʜʠʪʴ ʥʘ 

ʣʶʙʳʭ ʵʪʘʞʘʭ ʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʙʝʟ ʢʘʢʦʡ-ʣʠʙʦ ʦʯʝʨʝʜʥʦʩʪʠ. 

ʤʥʦʞʝʩʪʚʦ 

BAG 

ʅʝʪ ʅʠʢʦʛʜʘ ɿʚʝʨʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʣʝʩʫ.  ɽʩʣʠ ʥʘʩ ʥʝ ʠʥ-

ʪʝʨʝʩʫʶʪ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʡ ʦʩʦʙʠ, 

ʪʦ ʦʜʠʥ ʟʚʝʨʴ, ʥʘʧʨʠʤʝʨ, ʟʘʷʮ, ʚʦʣʢ, ʣʠʩʘ, 

ʤʦʞʝʪ ʚʭʦʜʠʪʴ ʚʦ ʤʥʦʞʝʩʪʚʦ ʧʨʦʠʟʚʦʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʘʛʨʝʛʘʪʥʳʭ ʪʠʧʦʚ ʧʨʠʚʦʜʷʪ ʢ ʪʦ-

ʤʫ, ʯʪʦ ʩʠʥʪʘʢʩʠʩ ʠʭ ʦʙʲʷʚʣʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʘʝʪʩʷ.  ʉʠʥʪʘʢʩʠʩ ʦʙʲʷʚ-

ʣʝʥʠʷ ʤʘʩʩʠʚʘ: 

array_type = óARRAYô bound_spec óOFô [ óOPTIONALô ] [ óUNIQUEô ] base_type.  (WSN-
115) 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʠʥʪʘʢʩʠʩʘ, ʜʣʷ ʤʘʩʩʠʚʘ ʟʘʜʘʥʠʝ ʛʨʘʥʠʮ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴ-

ʥʳʤ.  ʋʥʠʢʘʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʩ ʧʦʤʦʱʴʶ ʢʣʶ-

ʯʝʚʦʛʦ ʩʣʦʚʘ UNIQUE.  ɽʩʣʠ ʚ ʤʘʩʩʠʚʝ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʫʩʪʳʭ ʧʦʟʠʮʠʡ, 

ʵʪʦ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʣʶʯʝʚʦʛʦ ʩʣʦʚʘ OPTIONAL.  ʉʠʥʪʘʢʩʠʩ ʦʙ̡-

ʷʚʣʝʥʠʷ ʩʧʠʩʢʘ: 

list_type = óLISTô [bound_spec ] óOFô [ óUNIQUEô ] base_type.  (WSN-116) 

ʉʠʥʪʘʢʩʠʩ ʦʙʲʷʚʣʝʥʠʡ ʥʘʙʦʨʘ set ʠ ʤʥʦʞʝʩʪʚʘ bag ʠʜʝʥʪʠʯʝʥ.  ʀʭ ʨʘʟʣʠ-

ʯʠʷ (ʩʤ. ʪʘʙʣʠʮʫ ʚʳʰʝ) ʚ ʩʠʥʪʘʢʩʠʩʝ ʥʝ ʦʪʨʘʞʘʶʪʩʷ: 

bag_type = óBAGô [ bound_spec ] óOFô base_type.  (WSN-117) 

set_type = óSETô [ bound_spec ] óOFô base_type.  (WSN-118) 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ base_type ï ʵʪʦ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʘ ʘʛʨʝʛʘʪʘ.  

ʆʧʨʝʜʝʣʝʥʠʝ base_type ʫʞʝ ʧʨʠʚʦʜʠʣʦʩʴ ʚʳʰʝ.  ʇʦʩʢʦʣʴʢʫ base_type ʤʦʞʝʪ 

ʙʳʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʘʛʨʝʛʘʪʦʤ, ʘʛʨʝʛʘʪʳ ʤʦʛʫʪ ʠʤʝʴʪ ʧʨʦʠʟʚʦʣʴʥʫʶ ʛʣʫʙʠʥʫ 

ʚʣʦʞʝʥʥʦʩʪʠ.  ɼʣʷ ʤʥʦʛʦʤʝʨʥʳʭ (ʚʣʦʞʝʥʥʳʭ) ʘʛʨʝʛʘʪʥʳʭ ʪʠʧʦʚ ʜʦʧʫʩʢʘʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʘʛʨʝʛʘʪʦʚ, ʥʘʧʨʠʤʝʨ, ARRAY OF BAG OF 

LIST, SET OF LIST ʠ ʪ.ʜ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ: 

bound_spec = ' [' bound_1 ':' bound_2 '] '.  (WSN-119) 

bound_2 = numeric_expression.  (WSN-120) 

bound_l = numeric_expression.  (WSN-121) 

ʂʘʢ ʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚʳʰʝ ʩʣʫʯʘʝ ʩ ʟʘʜʘʥʠʝʤ ʜʣʠʥʳ ʩʪʨʦʢʠ ʠ ʪʦʯʥʦʩʪʠ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʯʠʩʣʘ, ʧʨʠ ʟʘʜʘʥʠʠ ʛʨʘʥʠʮ ʘʛʨʝʛʘʪʥʦʛʦ ʪʠʧʘ ʜʘʥʥʳʭ ʪʘʢʞʝ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʯʠʩʣʦʚʳʝ ʚʳʨʘʞʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ.  ʅʘ 

ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ï ʯʠʩʣʦ; 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ï ʯʠʩʣʦ, ʠʣʠ, ʚ ʩʣʫʯʘʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ 

ï ʟʥʘʢ ç?è. 

ʅʘʧʨʠʤʝʨ, 

ARRAY [-1:3] OF INTEGER; 

LIST [0:5] OF REAL; 

SET [2:?] OF point; 

BAG [3:100] OF knot; 

ʀʣʠ, ʚ ʩʦʩʪʘʚʝ ʩʫʱʥʦʩʪʠ: 

ENTITY action_directive; 

name : label; 

description : text; 
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analysis : text; 

comment : text; 

requests : SET [1:?] OF versioned_action_request; 

END_ENTITY; 

ɽʩʣʠ ʛʨʘʥʠʮʳ ʥʝ ʫʢʘʟʘʥʳ, ʧʦ ʫʤʦʣʯʘʥʠʶ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʘʛʨʝʛʘʪ ʠʤʝʝʪ ʛʨʘ-

ʥʠʮʳ [0:?]. 

ɺ ʩʭʝʤʝ ʚ ʥʦʪʘʮʠʠ EXPRESS-G ʘʛʨʝʛʘʪʥʳʝ ʪʠʧʳ ʠʟʦʙʨʘʞʘʶʪʩʷ ʪʦʣʴʢʦ 

ʚʤʝʩʪʝ ʩ ʠʤʝʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʘʪʨʠʙʫʪʘ ʚ ʩʦʢʨʘʱʝʥʥʦʤ ʚʠʜʝ ï ʧʝʨʚʘʷ 

ʙʫʢʚʘ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʛʨʝʛʘʪʘ (A, L, S ʠʣʠ B) ʠ ʟʥʘʯʝʥʠʷ ʛʨʘʥʠʮ, ʧʨʠʤʝʨʳ ʩʤ. 

ʥʠʞʝ. 

ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ STEP ʘʛʨʝʛʘʪʳ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʡ ʩʠʥʪʘʢʩʠʩ: 

list = ó(ó [ parameter { ó,ô parameter } ] ó)ô.  (WSN-122) 

ʉʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨʳ ʩʢʦʧʠʨʦʚʘʥʳ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʠʟ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦ-

ʢʦʣʦʚ.  ʅʝʢʦʪʦʨʳʝ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʧʨʝʜʝʣʝʥʠʷʭ ʩʫʱʥʦʩʪʝʡ 

ʧʦʢʘ ʝʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ, ʥʦ ʦʥʠ ʜʣʷ ʜʘʥʥʳʭ ʧʨʠʤʝʨʦʚ ʥʠʢʘʢʦʡ ʨʦʣʠ ʥʝ 

ʠʛʨʘʶʪ.  ʏʪʦʙʳ ʵʪʠ ʵʣʝʤʝʥʪʳ ʥʝ ʦʪʚʣʝʢʘʣʠ ʚʥʠʤʘʥʠʝ, ʦʥʠ ʚʳʜʝʣʝʥʳ ʟʘʣʠʚ-

ʢʦʡ.  ʅʘʧʨʠʤʝʨ, ʚʝʢʪʦʨ ʫʟʣʦʚ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʪʦʯʢʠ b-ʩʧʣʘʡʥʦʚʦʡ ʢʨʠʚʦʡ ï 

ʵʪʦ ʩʧʠʩʢʠ list: 

 

ENTITY representation_item; 

name : label; 

WHERE 

wr1: SIZEOF(using_representations(SELF)) > 0; 

END_ENTITY; -- representation_item 

 

ENTITY geometric_representation_item 

SUPERTYPE OF (ONEOF (point,direction,vector,placement, 

cartesian_transformation_operator,curve,surface,edge_curve, 

face_surface,poly_loop,vertex_point,solid_model, 

shell_based_surface_model,shell_based_wireframe_model, 

edge_based_wireframe_model,geometric_set)) 

SUBTYPE OF (representation_item); 

DERIVE 

dim : dimension_count := dimension_of(SELF); 

WHERE 

wr1: SIZEOF(QUERY ( using_rep <* using_representations(SELF) | (NOT 

('PROCESS_PLANNING_SCHEMA.GEOMETRIC_REPRESENTATION_CONTEXT' 

IN TYPEOF(using_rep.context_of_items))) )) = 0; 

END_ENTITY; -- geometric_representation_item 
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ENTITY curve 

SUPERTYPE OF (ONEOF (line,conic,pcurve,surface_curve,offset_curve_3d, 

curve_replica)) 

SUBTYPE OF (geometric_representation_item); 

END_ENTITY; -- curve 

 

ENTITY bounded_curve 

SUPERTYPE OF (ONEOF (polyline,b_spline_curve,trimmed_curve, 

bounded_pcurve,bounded_surface_curve,composite_curve)) 

SUBTYPE OF (curve); 

END_ENTITY; -- bounded_curve 

 

ENTITY b_spline_curve 

SUPERTYPE OF (ONEOF (uniform_curve,b_spline_curve_with_knots, 

quasi_uniform_curve,bezier_curve) ANDOR rational_b_spline_curve) 

SUBTYPE OF (bounded_curve); 

degree : INTEGER; 

control_points_list : LIST [2:?] OF cartesian_point; 

curve_form : b_spline_curve_form; 

closed_curve : LOGICAL; 

self_intersect : LOGICAL; 

DERIVE 

upper_index_on_control_points : INTEGER := SIZEOF( 

control_points_list) - 1; 

control_points : ARRAY [0: 

upper_index_on_control_points] OF 

cartesian_point := list_to_array( 

control_points_list,0, 

upper_index_on_control_points); 

WHERE 

wr1: ((('PROCESS_PLANNING_SCHEMA.UNIFORM_CURVE' IN TYPEOF(SELF)) OR 

('PROCESS_PLANNING_SCHEMA.QUASI_UNIFORM_CURVE' IN TYPEOF( 

SELF))) OR ('PROCESS_PLANNING_SCHEMA.BEZIER_CURVE' IN 

TYPEOF(SELF))) OR ( 

'PROCESS_PLANNING_SCHEMA.B_SPLINE_CURVE_WITH_KNOTS' IN 

TYPEOF(SELF)); 

END_ENTITY; -- b_spline_curve 

 

ENTITY b_spline_curve_with_knots 
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SUBTYPE OF (b_spline_curve); 

knot_multiplicities : LIST [2:?] OF INTEGER; 

knots : LIST [2:?] OF parameter_value; 

knot_spec : knot_type; 

DERIVE 

upper_index_on_knots : INTEGER := SIZEOF(knots); 

WHERE 

wr1: constraints_param_b_spline(degree,upper_index_on_knots, 

upper_index_on_control_points,knot_multiplicities,knots); 

wr2: SIZEOF(knot_multiplicities) = upper_index_on_knots; 

END_ENTITY; -- b_spline_curve_with_knots 

 

ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ 

#108=B_SPLINE_CURVE_WITH_KNOTS('',3,(#99,#100,#101,#102,#103,#104,#105,#106,
#107),.UNSPECIFIED.,.F.,.F.,(4,1,1,1,1,1,4),(0.E0,1.666666666667E-1,3.333333333333E-
1,5.E-1,6.666666666667E-1,8.333333333333E-1,1.E0), 

.UNSPECIFIED.); 

ɺ ʟʘʤʢʥʫʪʦʡ ʦʙʦʣʦʯʢʝ ʛʨʘʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʥʘʙʦʨʘ set: 

 

ENTITY representation_item; 

name : label; 

WHERE 

wr1: SIZEOF(using_representations(SELF)) > 0; 

END_ENTITY; -- representation_item 

 

ENTITY topological_representation_item 

SUPERTYPE OF (ONEOF (vertex,edge,face_bound,face,vertex_shell, 

wire_shell,connected_edge_set,connected_face_set,loop ANDOR path)) 

SUBTYPE OF (representation_item); 

END_ENTITY; -- topological_representation_item 

 

ENTITY connected_face_set 

SUPERTYPE OF (ONEOF (closed_shell,open_shell)) 

SUBTYPE OF (topological_representation_item); 

cfs_faces : SET [1:?] OF face; 

END_ENTITY; -- connected_face_set 

 

ENTITY closed_shell 

SUBTYPE OF (connected_face_set); 
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END_ENTITY; -- closed_shell 

 

ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʘʨʘʤʝʪʨ ʧʨʝʜʩʪʘʚʣʝʥ ʩ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ʪʝʭ ʞʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʧʨʘʚʠʣ: 

#1396=CLOSED_SHELL('',(#619,#634,#656,#676,#690,#710,#724,#738,#765,#792,#810,#
826,#840,#856,#869,#905,#920,#937,#951,#963,#975,#990,#1007,#1021,#1033,#1045,#1060,
#1077,#1091,#1103,#1115,#1130,#1147,#1161,#1173,#1185,#1224,#1263,#1300,#1337,#135
3,#1368,#1383,#1395)); 

ʅʘ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ ʩʦʚʦʢʫʧʥʦʩʪʠ ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʣʦʞʝʥʦ ʦʛʨʘʥʠʯʝʥʠʝ ʫʥʠʢʘʣʴʥʦʩʪʠ.  ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʚʥʝʰ-

ʥʠʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤ, ʥʘʧʨʠʤʝʨ, ʦʙʦʟʥʘʯʝʥʠʷʤ ʠʟʜʝʣʠʡ, ʚʝʨʩʠʡ ʠʟʜʝʣʠʡ, 

ʨʝʩʫʨʩʦʚ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʠ ʪ.ʜ.  ʉʠʥʪʘʢʩʠʩ ʟʘʜʘʥʠʷ ʧʨʘʚʠʣ ʫʥʠ-

ʢʘʣʴʥʦʩʪʠ: 

unique_clause = óUNIQUEô unique_rule ';' {unique_rule ';' }.  (WSN-123) 

unique_rule = [ label ':' ] referenced_attribute { ',' referenced_attribute }.  (WSN-124) 

referenced_attribute = attribute_ref | qualified_attribute.  (WSN-125) 

label = simple_id.  (WSN-126) 

ʅʘʧʨʠʤʝʨ, ʦʙʦʟʥʘʯʝʥʠʝ ʚʝʨʩʠʠ ʠʟʜʝʣʠʷ product_definition_formation ʫʥʠ-

ʢʘʣʴʥʦ ʩʨʝʜʠ ʚʩʝʭ ʚʝʨʩʠʡ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ: 

ENTITY product; 

id : identifier; 

name : label; 

description : OPTIONAL text; 

frame_of_reference : SET[1:?] OF product_context; 

END_ENTITY; -- 10303-41: product_definition_schema 

 

ENTITY product_definition_formation; 

id : identifier; 

description : OPTIONAL text; 

of_product : product; 

UNIQUE 

ur1 : id, of_product; 

END_ENTITY; -- product_definition_formation 

ʇʦʥʷʪʥʦ, ʯʪʦ ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʧʨʘʚʠʣʘ ʫʥʠʢʘʣʴʥʦʩʪʠ ʥʠʢʘʢ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ.   

ʉʦʟʜʘʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʜʘʥʥʳʭ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʴʶ, ʭʦʪʷ ʠ ʫʟʢʦʡ, ʨʝʜʢʦʡ ʠ ʩʧʝʮʠʬʠʯʥʦʡ.  ʇʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʨʘʙʦ-

ʪʘʶʱʠʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ï ʵʪʦ ʨʘʟʣʠʯʥʳʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʠʥʩʪ-

ʨʫʤʝʥʪʳ: ʦʙʨʘʙʦʪʯʠʢʠ (ʢʦʤʧʠʣʷʪʦʨʳ) ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʜʘʥʥʳʭ, ʩʨʝʜʩʪ-

ʚʘ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʩʨʝʜʩʪʚʘ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʠ ʪ.ʜ.  ɼʣʷ 

ʵʪʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩʚʦʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝ-
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ʤʘ ʜʘʥʥʳʭ.  ʉʫʱʥʦʩʪʷʤʠ ʵʪʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʜʘʥʥʳʭ ʙʫʜʫʪ ʩʫʱʥʦ-

ʩʪʠ, ʠʭ ʩʚʦʡʩʪʚʘ (ʘʪʨʠʙʫʪʳ), ʧʨʘʚʠʣʘ, ʪʠʧʳ ʜʘʥʥʳʭ.  ɺ STEP ʪʘʢʘʷ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʘ.  ʉʧʝʮʠʬʠʢʘʮʠʷ ʵʪʦʡ 

ʩʭʝʤʳ, ʠʤʝʶʱʝʡ ʥʘʟʚʘʥʠʝ sdai_dictionary_schema, ʩʦʜʝʨʞʠʪʩʷ ʚ ʪʦʤʝ ISO 

10303-22. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʝʥʦʪʘʪʦʤ ʷʚʣʷʝʪʩʷ EXPRESS-ʩʭʝʤʘ, ʯʪʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʦʡ: 
 

S 

(ɿʥʘʢ) 

D 

(ɼʝʥʦʪʘʪ) 

C/D 

(ʂʦʥʮʝʧʪ) 

ʪʝʢʩʪ ʥʘ ʷʟʳʢʝ 

EXPRESS 

ʉʠʤʚʦʣʴʥʳʡ ʦʙʤʝʥʥʳʡ ʬʘʡʣ 

ʄʦʜʝʣʴ ʚ ʨʝʧʦʟʠʪʦʨʠʠ 

STEP 

C 

(ʂʦʥʮʝʧʪ) 

ʉʭʝʤʘ 

sdai_dictionary_schema 

S (ʉʣʦʚʘʨʴ ʜʘʥʥʳʭ) 

(ɿʥʘʢ) 

ʉʠʤʚʦʣʴʥʳʡ ʦʙʤʝʥʥʳʡ ʬʘʡʣ 

ʄʦʜʝʣʴ ʚ ʨʝʧʦʟʠʪʦʨʠʠ 

STEP 

 

ʈʠʩ.  30 

ʀʟʫʯʝʥʠʝ ʩʭʝʤʳ ʩʣʦʚʘʨʝʡ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʝʡ ʩʠʥʪʘʢʩʠʩ ʷʟʳʢʘ EX-

PRESS, ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʦʪʥʦʰʝʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʷʟʳʢʘ.  ʇʦʩʢʦʣʴʢʫ ʢʣʶʯʝʚʳʤ ʧʦʥʷʪʠʝʤ ʚ ʷʟʳʢʝ EXPRESS ʷʚʣʷʝʪʩʷ 

ʩʫʱʥʦʩʪʴ, ʩ ʥʝʝ ʠ ʥʘʯʥʝʤ.  ɺ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʝ ʩʣʦʚʘʨʝʡ ʜʘʥʥʳʭ 

sdai_dictionary_schema ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʫʱʥʦʩʪʴ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʩʫʱʥʦʩʪʠ 

ʩʣʦʚʘʨʷ.  ʆʙʦʟʥʘʯʝʥʠʝ (ʠʜʝʥʪʠʬʠʢʘʪʦʨ) ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ï enti-

ty_definition. 

ENTITY named_type 

  ABSTRACT SUPERTYPE OF (ONEOF(entity_definition, defined_type)); 

  name : STRING; 

  where_rules : SET [0:?] OF where_rule; 

END_ENTITY; 
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ENTITY entity_definition 

  SUBTYPE OF (named_type); 

  supertypes : LIST [0:?] OF UNIQUE entity_definition; 

  attributes : LIST [0:?] OF UNIQUE attribute; 

  uniqueness_rules : SET [0:?] OF uniqueness_rule; 

  complex : BOOLEAN; 

  instantiable : BOOLEAN; 

  independent : BOOLEAN; 

  parent_schema : schema_definition; 

UNIQUE 

  UR1: name, parent_schema; 

END_ENTITY; 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʚ ʘʪʨʠʙʫʪʘʭ ʜʘʥʥʦʡ ʩʫʱʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʛʨʝʛʘʪʦʚ: ʤʥʦʞʝʩʪʚʦ set ʜʣʷ ʤʝʩʪʥʳʭ ʧʨʘʚʠʣ ʠ ʧʨʘʚʠʣ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʩʧʠʩʦʢ list ʜʣʷ ʩʫʧʝʨʪʠʧʦʚ ʠ ʘʪʨʠʙʫʪʦʚ ʩʫʱʥʦʩʪʝʡ.  ʕʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʘʚʠʣʘ ʥʝʫʧʦʨʷʜʦʯʝʥʳ ʠ ʠʭ ʧʨʦʚʝʨʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ 

ʚ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʘ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʘʪ-

ʨʠʙʫʪʦʚ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʧʦʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʠʤ-

ʚʦʣʴʥʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ. 

ʆʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ defined_type ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʱʥʦʩʪʠ enti-

ty_definition ʠʤʝʶʪ ʦʙʱʠʡ ʩʫʧʝʨʪʠʧ ï ʠʤʝʥʦʚʘʥʥʳʡ ʪʠʧ named_type.  ʅʘʟʥʘ-

ʯʝʥʠʝ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʪʨʠʙʫʪʦʚ ʚʠʜʥʦ ʠʟ ʠʭ ʥʘʟʚʘʥʠʷ, ʧʦʵʪʦʤʫ ʦʩʪʘʥʦʚʠʤʩʷ 

ʥʘ ʪʝʭ ʘʪʨʠʙʫʪʘʭ, ʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝʦʯʝʚʠʜʥʦ. 

ɸʪʨʠʙʫʪ complex (ʩʣʦʞʥʳʡ) ʧʦʢʘʟʳʚʘʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠ ʚ ʜʘʥʥʦʡ ʩʫʱʥʦ-

ʩʪʠ ʤʥʦʞʝʩʪʚʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ.  ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥ-

ʪʦʚ ʩʫʱʥʦʩʪʝʡ, ʚʢʣʶʯʘʶʱʠʭ ʙʦʣʝʝ ʦʜʥʦʛʦ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱ-

ʥʦʩʪʠ (ʪ.ʝ. ʩʣʦʞʥʳʭ ʩʫʱʥʦʩʪʝʡ), ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʪʴ ʯʠʩʣʦ ʧʨʦ-

ʩʪʳʭ ʩʫʱʥʦʩʪʝʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʦʞʥʳʭ ʩʫʱʥʦʩʪʝʡ 

ʧʨʠ ʢʦʤʧʠʣʷʮʠʠ EXPRESS-ʩʭʝʤʳ ʚ ʩʣʦʚʘʨʴ ʥʝ ʟʘʥʦʩʷʪʩʷ, ʘ ʩʦʟʜʘʶʪʩʷ ʜʠʥʘ-

ʤʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɸʪʨʠʙʫʪ insatiable (ʩʧʦʩʦʙʥʳʡ ʩʦʟʜʘʚʘʪʴ ʵʢʟʝʤʧʣʷʨʳ) ʧʦʢʘʟʳʚʘʝʪ, ʷʚʣʷʝʪ-

ʩʷ ʣʠ ʩʫʱʥʦʩʪʴ ʘʙʩʪʨʘʢʪʥʳʤ ʩʫʧʝʨʪʠʧʦʤ. 

ɸʪʨʠʙʫʪ independent (ʥʝʟʘʚʠʩʠʤʳʡ) ʧʦʢʘʟʳʚʘʝʪ, ʤʦʛʫʪ ʣʠ ʜʣʷ ʜʘʥʥʦʡ 

ʩʫʱʥʦʩʪʠ ʩʦʟʜʘʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʳʝ ʵʢʟʝʤʧʣʷʨʳ (ʪ.ʝ. ʵʢʟʝʤʧʣʷʨʳ, ʥʘ ʢʦʪʦʨʳʝ 

ʥʝʪ ʩʩʳʣʦʢ ʠʟ ʜʨʫʛʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ).  ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʠʤʧʦʨʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʬʠʢʘʮʠʠ REFERENCE ʜʣʷ 

ʪʘʢʦʡ ʩʫʱʥʦʩʪʠ ʥʝ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʥʝʟʘʚʠʩʠʤʳʝ ʵʢʟʝʤʧʣʷʨʳ. 

ʀʥʚʝʨʩʥʳʝ ʘʪʨʠʙʫʪʳ (INVERSE) - ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩ 

ʜʨʫʛʠʤʠ ʩʫʱʥʦʩʪʷʤʠ.  ʕʪʦ ʪʦ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʦʙʳʯʥʦ ñBACK POINTERò 

(ʦʙʨʘʪʥʳʡ ʫʢʘʟʘʪʝʣʴ).  ʅʘʟʥʘʯʝʥʠʝ ʠʥʚʝʨʩʥʳʭ ʘʪʨʠʙʫʪʦʚ ï ʠʟʙʝʞʘʪʴ ʚʟʘʠʤ-

ʥʳʭ ʩʩʳʣʦʢ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ.  ɺʦʦʙʱʝ ʚ ʷʟʳʢʝ EXPRESS ʥʝ ʩʫʱʝʩʪ-

ʚʫʝʪ ʧʨʷʤʦʛʦ ʟʘʧʨʝʪʘ ʥʘ ʚʟʘʠʤʥʳʝ ʩʩʳʣʢʠ, ʥʦ ʚ ʨʝʘʣʴʥʳʭ ʩʭʝʤʘʭ ʇʨʠʢʣʘʜ-
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ʥʳʭ ʧʨʦʪʦʢʦʣʦʚ STEP ʚʟʘʠʤʥʳʝ ʩʩʳʣʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʦʩʢʦʣʴʢʫ 

ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʰʠʙʦʢ.  ʇʨʝʜʧʦ-

ʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʙʨʘʪʥʳʡ ʫʢʘʟʘʪʝʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʷʤʦʛʦ ʫʢʘʟʘʪʝʣʷ ʠ ʝʛʦ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʩʨʝʜʩʪʚʘʤʠ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. 

ʆʙʲʷʚʣʝʥʠʝ ʠʥʚʝʨʩʥʳʭ ʘʪʨʠʙʫʪʦʚ ʦʙʲʝʜʠʥʝʥʦ ʚ ʙʣʦʢ. 

inverse_clause = óINVERSEô inverse_attr { inverse_attr }.  (WSN-127) 

ʆʙʲʷʚʣʝʥʠʝ ʠʥʚʝʨʩʥʦʛʦ ʘʪʨʠʙʫʪʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʩʠʥʪʘʢʩʠʩ: 

inverse_attr = attribute_decl ':' [ ( óSETô | óBAGô ) [ bound_spec ] óOFô  entity_ref 
 óFORô attribute_ref ';'.  (WSN-128) 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʥʚʝʨʩʥʦʛʦ ʘʪʨʠʙʫʪʘ ʫʢʘʟʳʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʤʫ 

ʧʨʷʤʦʡ ʘʪʨʠʙʫʪ.  ʆʙʣʘʩʪʴʶ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʠʥʚʝʨʩʥʦʛʦ ʘʪʨʠʙʫʪʘ ʷʚʣʷ-

ʝʪʩʷ ʩʫʱʥʦʩʪʴ ʪʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʧʨʷʤʦʡ ʘʪʨʠʙʫʪ.  ʀʥʚʝʨʩʥʳʡ ʘʪ-

ʨʠʙʫʪ ʤʦʞʝʪ ʙʳʪʴ ʠ ʧʨʦʩʪʳʤ, ʠ ʘʛʨʝʛʘʪʥʳʤ.  ʕʪʦ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʪʦʛʦ, ʤʦ-

ʛʫʪ ʣʠ ʩʩʳʣʘʪʴʩʷ ʥʘ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʠʧʘ (ʪ.ʝ. ʩʫʱʥʦʩʪʠ ʪʦʛʦ 

ʪʠʧʘ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʠʥʚʝʨʩʥʳʡ ʘʪʨʠʙʫʪ) ʥʝʩʢʦʣʴʢʦ ʩʫʱʥʦʩʪʝʡ ʪʦʛʦ ʪʠʧʘ, 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʧʨʷʤʦʡ ʘʪʨʠʙʫʪ.  ɼʦʧʫʩʢʘʶʪʩʷ ʘʛʨʝʛʘʪʳ ʪʠʧʘ set (ʤʥʦʞʝ-

ʩʪʚʦ) ʝʩʣʠ ʧʨʷʤʦʡ ʘʪʨʠʙʫʪ ʤʦʞʝʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ, ʠʤʝʶ-

ʱʝʡ ʠʥʚʝʨʩʥʳʡ ʘʪʨʠʙʫʪ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ ʠ bag (ʤʥʦʞʝʩʪʚʦ), ʝʩʣʠ ʯʠʩʣʦ 

ʩʩʳʣʦʢ ʥʝʦʛʨʘʥʠʯʝʥʥʦ. 

ʉʦʯʝʪʘʥʠʝ ʵʣʝʤʝʥʪʦʚ entity_ref ʠ attribute_ref ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʷʤʦʡ ʘʪʨʠʙʫʪ. 

ɺ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʟʥʘʯʝʥʠʷ ʠʥʚʝʨʩʥʳʭ ʘʪʨʠʙʫʪʦʚ ʥʝ ʟʘʥʦʩʷʪʩʷ, ʪ.ʢ. ʵʪʠ 

ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʟʙʳʪʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʇʨʘʚʠʣʦ ʫʥʠʢʘʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʫʱʥʦʩʪʴʶ 

ENTITY uniqueness_rule; 

  label : OPTIONAL STRING; 

  attributes : LIST [1:?] OF attribute; 

INVERSE 

  parent_entity : entity_definition FOR uniqueness_rules; 

UNIQUE 

  UR1: label, parent_entity; 

END_ENTITY; 

ʆʯʝʚʠʜʥʦ, ʘʪʨʠʙʫʪʳ ʤʦʛʣʠ ʙʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʥʘʙʦʨʦʤ set, ʥʦ ʚ ʩʭʝ-

ʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʝʥʥʦ ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. 

ʄʝʩʪʥʳʝ ʧʨʘʚʠʣʘ ʚ ʩʣʦʚʘʨʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʫʱʥʦʩʪʴʶ 

ENTITY where_rule; 

  label : OPTIONAL STRING; 

INVERSE 

  parent_type : named_type FOR where_rules; 

UNIQUE 
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  UR1: label, parent_type; 

END_ENTITY; 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʘ ʥʝ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ ʠ ʦʩʪʘʚʣʝʥʦ ʥʘ ʫʩʤʦʪʨʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʨʝʘʣʠʟʘʮʠʠ SDAI. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʚ ʩʣʦʚʘʨʝ ʜʘʥʥʳʭ.  ɺʩʝ ʪʨʠ ʧʨʠʚʝʜʝʥ-

ʥʳʭ ʚʳʰʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʪʨʠʙʫʪʦʚ ʠʤʝʶʪ ʦʙʱʝʛʦ ʧʨʝʜʢʘ ï ʩʫʱʥʦʩʪʴ 

attribute, ʦʙʣʘʜʘʶʱʠʡ ʜʚʫʤʷ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʘʪʨʠʙʫʪʦʚ ʩʚʦʡʩʪʚʘʤʠ: ʦʙʦʟʥʘ-

ʯʝʥʠʝʤ ʠ ʥʘʣʠʯʠʝʤ ʩʫʱʥʦʩʪʠ, ʢ ʢʦʪʦʨʦʡ ʘʪʨʠʙʫʪ ʦʪʥʦʩʠʪʩʷ: 

 

ENTITY attribute 

ABSTRACT SUPERTYPE OF (ONEOF(derived_attribute, explicit_attribute,   in-
verse_attribute)); 

  name : STRING; 

INVERSE 

  parent_entity : entity_definition FOR attributes; 

UNIQUE 

  UR1: name, parent_entity; 

END_ENTITY; 

 

ʂʘʢ ʚʠʜʥʦ, ʩʫʱʥʦʩʪʴ ʫʢʘʟʳʚʘʝʪʩʷ ʯʝʨʝʟ ʠʥʚʝʨʩʥʳʡ ʘʪʨʠʙʫʪ, ʧʦʩʢʦʣʴʢʫ 

ʩʫʱʥʦʩʪʴ ʫʞʝ ʩʩʳʣʘʝʪʩʷ ʥʘ ʘʪʨʠʙʫʪ, ʠ ʪʫʪ ʤʳ ʢʘʢ ʨʘʟ ʠ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʝʨʝ-

ʢʨʝʩʪʥʳʤʠ ʩʩʳʣʢʘʤʠ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʨʘʟʨʘʙʦʪʯʠʢʠ STEP ʚʩʝʛʜʘ ʩʪʘʨʘʶʪʩʷ 

ʠʟʙʝʞʘʪʴ. 

ɺʦ ʚʩʝʭ ʪʨʝʭ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʜʣʷ ʠʥʚʝʨʩʥʳʭ ʘʪʨʠʙʫʪʦʚ ʥʝ 

ʫʢʘʟʳʚʘʶʪʩʷ ʪʠʧ ʘʛʨʝʛʘʪʘ ʠ ʛʨʘʥʠʮʳ, ʪ.ʝ. ʠʟ ʦʙʲʷʚʣʝʥʠʡ ʚʠʜʥʦ, ʯʪʦ: 

- ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʘʚʠʣʘ ʫʥʠʢʘʣʴʥʦʩʪʠ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ 

ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ; 

- ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʥʦʛʦ ʧʨʘʚʠʣʘ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʪʦʣʴʢʦ 

ʢ ʦʜʥʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʝʥʦʚʘʥʥʦʛʦ ʪʠʧʘ (ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʵʢʟʝʤʧʣʷʨʦʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚ ʩʭʝʤʝ ʪʠʧʘ ʠʣʠ ʵʢʟʝʤʧʣʷʨʦʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʫʱʥʦʩʪʠ); 

- ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʦʧʨʝʜʝʣʝʥʠʷ ʘʪʨʠʙʫʪʘ (ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʵʢʟʝʤʧʣʷ-

ʨʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʷʚʥʦʛʦ, ʧʨʦʠʟʚʦʜʥʦʛʦ ʠʣʠ ʠʥʚʝʨʩʥʦʛʦ ʘʪʨʠʙʫʪʘ) ʤʦʞʝʪ ʦʪ-

ʥʦʩʠʪʴʩʷ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʩʫʱʥʦʩʪʠ. 

ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʚʘʨʠʘʥʪʳ, ʢʦʛʜʘ ʦʜʥʘ ʩʫʱʥʦʩʪʴ çʜʦʢʫʤʝʥʪè ʤʦʞʝʪ 

ʠʤʝʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʧʨʠʤʝʨ ʚʟʷʪ ʠʟ ʇʨʦʪʦʢʦʣʘ AP240): 
 

ENTITY document; 

id : identifier; 

name : label; 

description : OPTIONAL text; 

kind : document_type; 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 74 

INVERSE 

representation_types : SET [0:?] OF document_representation_type FOR 

represented_document; 

END_ENTITY; -- document 

 

ENTITY document_representation_type; 

name : label; 

represented_document : document; 

END_ENTITY; -- document_representation_type 

 

ENTITY document_type; 

product_data_type : label; 

END_ENTITY; -- document_type 

 

ɸʪʨʠʙʫʪ ʩʫʱʥʦʩʪʠ ʤʦʞʝʪ ʧʝʨʝʦʧʨʝʜʝʣʷʪʴ ʘʪʨʠʙʫʪ ʩʫʧʝʨʪʠʧʘ-ʧʨʝʜʢʘ ʩʫʱ-

ʥʦʩʪʠ.  ʇʨʠ ʵʪʦʤ ʘʪʨʠʙʫʪ ʩʫʱʥʦʩʪʠ-ʧʨʝʜʢʘ ʦʪʤʝʥʷʝʪʩʷ ʠ ʟʘʤʝʥʷʝʪʩʷ ʘʪʨʠʙʫ-

ʪʦʤ ʩʫʱʥʦʩʪʠ-ʧʦʪʦʤʢʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʪʨʠʙʫʪʦʚ (ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʦʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʚ ʟʘʧʠʩʠ ʚ 

ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ) ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ.  ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʧʝʨʝʤʝʥʥʦʝ ʢʦʣʠ-

ʯʝʩʪʚʦ ʧʦʣʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʣʦʞʥʠʣʦ ʙʳ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʩʯʠʪʳʚʘʶʱʠʭ ʦʙʤʝʥʥʳʝ ʬʘʡʣʳ STEP, ʧʦʵʪʦʤʫ, ʯʪʦʙʳ ʥʝ ʤʝʥʷʪʴ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʦʣʝʡ ʚ ʟʘʧʠʩʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʧʫʱʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ: 

omitted_parameter = ó*ô.  (WSN-129) 

ʋʞʝ ʫʧʦʤʷʥʫʪʳʡ ʨʘʥʝʝ ʧʨʦʠʟʚʦʜʥʳʡ ʘʪʨʠʙʫʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʩʠʥʪʘʢʩʠ-

ʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ: 

derive_clause = óDERIVEô derived_attr { derived_attr }.  (WSN-130) 

derived_attr = attribute_decl ':' base_type ':=' expression ';'.  (WSN-131) 

ɿʜʝʩʴ expression (ʚʳʨʘʞʝʥʠʝ) ʵʪʦ ʠ ʝʩʪʴ ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʧʨʦʠʟʚʦʜʥʦʛʦ ʘʪʨʠʙʫʪʘ: 

expression = simple_expression [ rel_op_extended simple_expression ].  (WSN-132) 

simple_expression = term { add_like_op term }.  (WSN-133) 

rel_op_extended = rel_op | óINô | óLIKEô.  (WSN-134) 

rel_op = '<' | '>' | '<=' | '>=' | '<>' | '=' | ':<>:' | ':=:'.  (WSN-135) 

term = factor { multiplication_like_op factor }.  (WSN-136) 

add_like_op = '+' | '-' | óORô | óXORô.  (WSN-137) 

multiplication_like_op = '*' | '/' | óDIVô | óMODô | óANDô | '||'.  (WSN-138) 

factor = simple_factor [ '**' simple_f actor ].  (WSN-139) 

simple_factor = aggregate_initializer | entity_constructor | enumeration_reference | in-
terval | query_expression |  ( [ unary_op ] ( '(' expression ')' | primary ) ).  (WSN-140) 
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ɺ ʩʣʦʚʘʨʝ ʜʘʥʥʳʭ ʦʙʲʷʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʥʦʛʦ ʘʪʨʠʙʫʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ 

ʩʫʱʥʦʩʪʴ derived_attribute: 

 

ENTITY derived_attribute 

  SUBTYPE OF (attribute); 

  domain : base_type; 

  redeclaring : OPTIONAL explicit_or_derived; 

END_ENTITY; 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʥʦʛʦ ʘʪʨʠʙʫʪʘ, ʘʣʛʦʨʠʪʤ ʝʛʦ ʚʳʯʠʩʣʝ-

ʥʠʷ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʧʨʘʚʠʣ, ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʩʣʦʚʘʨʷ ʜʘʥʥʳʭ.  ʈʝʰʝʥʠʝ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʦʩʪʘʚʣʝʥʦ ʥʘ ʫʩʤʦʪʨʝʥʠʝ ʨʘʟ-

ʨʘʙʦʪʯʠʢʦʚ ʨʝʘʣʠʟʘʮʠʠ. 

ɺ ʥʦʪʘʮʠʠ EXPRESS-G ʧʨʦʠʟʚʦʜʥʳʝ ʘʪʨʠʙʫʪʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ 

ʠ ʷʚʥʳʝ, ʥʦ ʩ ʧʨʝʬʠʢʩʦʤ (DER): 

ʀʟ-ʟʘ ʩʚʦʝʡ ʠʟʙʳʪʦʯʥʦʩʪʠ, ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʜʥʳʭ ʘʪʨʠʙʫʪʦʚ ʚ ʦʙʤʝʥʥʳʡ 

ʬʘʡʣ ʥʝ ʟʘʥʦʩʷʪʩʷ. 
 

ENTITY explicit_attribute 

  SUBTYPE OF (attribute); 

  domain : base_type; 

  redeclaring : OPTIONAL explicit_attribute; 

  optional_flag : BOOLEAN; 

END_ENTITY; 

 

ENTITY inverse_attribute 

  SUBTYPE OF (attribute); 

  domain : entity_definition; 

  redeclaring : OPTIONAL inverse_attribute; 

  inverted_attr : explicit_attribute; 

  min_cardinality : OPTIONAL INTEGER; 

  max_cardinality : OPTIONAL INTEGER; 

  duplicates : BOOLEAN; 

WHERE 

  role_invertible: inherits_from(domain, inverted_attr.parent_entity); 

  uniqueness_correct: (max_cardinality > 1) OR NOT duplicates; 

  not_negative_max: max_cardinality >= 0; 

  not_negative_min: min_cardinality >= 0; 

  valid_boundaries: min_cardinality <= max_cardinality; 

END_ENTITY; 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʩʦʩʪʘʚ ʩʭʝʤʳ ʩʣʦʚʘʨʝʡ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʩʭʦʞ ʩ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʥʦʪʘʮʠʝʡ ʷʟʳʢʘ. 

select_type = SELECT '(' named_types { ',' named_types } ')'.  (WSN-141) 

ɺʳʙʠʨʘʝʤʳʡ ʪʠʧ ʜʘʥʥʳʭ SELECT. 

enumeration_type = ENUMERATION OF '(' enumeration_id { ',' enumeration_id } ')'.  
(WSN-142) 

typed_parameter = keyword  ó(ó parameter ó)ô.  (WSN-143) 

ʇʘʨʘʤʝʪʨ ʧʝʨʝʯʠʩʣʠʤʦʛʦ (enumeration) ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʦʙʤʝʥʥʦʤ 

ʬʘʡʣʝ ʩʣʝʜʫʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʝʡ: 

enumeration =  ó.ô  upper { upper | digit | ó_ô} ó.ô.  (WSN-144) 

ʀʩʧʦʣʥʷʝʤʳʝ ʦʧʝʨʘʪʦʨʳ ʷʟʳʢʘ EXPRESS.   

ʕʪʠ ʦʧʝʨʘʪʦʨʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʠʟʚʦʜʥʳʭ (ʚʳʯʠʩʣʷʝʤʳʭ) 

ʘʪʨʠʙʫʪʦʚ ʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʘʚʠʣ.  ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʠʩʧʦʣʥʷʝ-

ʤʳʭ ʦʧʝʨʘʪʦʨʦʚ ʧʨʠ ʟʘʜʘʥʠʠ ʤʦʱʥʦʩʪʠ ʘʛʨʝʛʘʪʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ ʠ ʧʨʠ ʟʘʜʘ-

ʥʠʠ ʜʣʠʥ ʩʪʨʦʢʦʚʳʭ ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ.  ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʩʣʦʚʘʨʝ 

ʜʘʥʥʳʭ ʠʩʧʦʣʥʷʝʤʳʝ ʦʧʝʨʘʪʦʨʳ ʥʝ ʦʪʨʘʞʝʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʭ ʨʝʘʣʠʟʘʮʠʷ 

ʦʩʪʘʝʪʩʷ ʥʘ ʫʩʤʦʪʨʝʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʘ ʨʝʘʣʠʟʘʮʠʠ STEP. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʧʨʝʜʝʣʝʥʠʷ WSN, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʟʘʧʠʩʠ ʠʩʧʦʣʥʷʝ-

ʤʳʭ ʦʧʝʨʘʪʦʨʦʚ ʷʟʳʢʘ EXPRESS.  ʕʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ-

ʩʷ ʥʝ ʙʫʜʫʪ. 

 
 actual_parameter_list = '(' parameter { ',' parameter } ')' . (E001) 

aggregate_initializer = '[' [ element { ',' element } ] '] ' . (E003) 

aggregate_source = simple_expression . (E004) 

aggregate_type = óAGGREGATEô [ ';' type_label ] óOFô parameter_type . (E005) 

algorithm_head = { declaration } [ constant_decl ] [ local_decl ] . (E007) 

alias_stmt = óALIASô variable_id óFORô general_ref { qualifier } ';' stmt { stmt } 

óEND_ALIASô ';' . (E008) 

assignment_stmt = general_ref {qualifier } ':=' expression ';' . (E010) 

binary_literal = ó%ô bit { bit } . (E017) 

bit = '0' | '1' |. (E019) 

built_in_constant = óCONST_Eô | óPIô | óSELFô | ' ? '. (E024) 

built_in_function = óABSô | óACOSô | óASINô | óATANô |ôBLENGTHô | óCOSô | óEXISTSô | 

óEXPô | óFORMATô | óHIBOUNDô | óHIINDEXô | óLENGTHô | óLOBOUNDô óLOINDEXô | 

óLOGô | óLOG2ô | óLOG10ô | óNVLô | óODDô | óROLESOFô | óSINô' | óSIZEOFô | óSQRTô | 

óTANô | óTYPEOFô | óUSEDINô | óVALUEô | óVALUE_INô | óVALUE_UNIQUEô . (E025) 

built_in_procedure = óINSERTô | óREMOVEô . (E026) 

case_action = case_label {',' case_label } ':' stmt . (E027) 

case_label = expression . (E028) 

case_stmt = óCASEô selector óOFô [ case_action ] [ óOTHERWISEô ':' stmt ] óEND_CASEô 

';' . (E029) 

compound_stmt = óBEGINô stmt { stmt } óENDô ';' . (E030) 

constant_body = constant_id ó:ô base_type ':=' expression ';' . (E031) 

constant_decl = óCONSTANTô constant_body { constant_body } óEND_CONSTANTô

 
ó
;ô . (E032) 

constant_factor = built_in_constant | constant_ref . (E033) 

domain_rule = [ label ':' ] logical_expression . (E042) 
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element = expression [ ':' repetition ] . (E043) 

encoded_character = octet octet octet octet . (E045) 

encoded_string_literal = '"' encoded_character { encoded_character } '"' . (E046) 

entity_constructor = entity_ref '(' [ expression {',' expression } ] ')' . (E048) 

escape_stmt = óESCAPEô ';' . (E057) 

formal_parameter = parameter_id { ',' parameter_id } ':' parameter_type . (E061) 

function_call = ( built_in_function | function_ref ) [ actual_parameter_list ] . (E062) 

function_decl = function_head [ algorithm_head ] stmt { stmt } óEND_FUNCTIONô ';'. 

(E063) 

function_head =  óFUNCTIONô function_id [ '(' formal_parameter  { ó;
ó
 formal_parameter 

} ')' ] ':' parameter_type ';'. (E064) 

general_aggregation_types = general_array_type | general_bag_type |  general_list_type | gen-

eral_set_type . (E067) 

general_array_type = óARRAYô [ bound_spec ] óOFô [ óOPTIONALô ] [ óUNIQUEô ] 

 parameter_type . (E068) 

general_bag_type = óBAGô [ bound_spec ] óOFô parameter_type . (E069) 

general_list_type = óLISTô [ bound_spec ] óOFô [ óUNIQUEô ] parameter_type . (E070) 

general_set_type = óSETô [ bound_spec ] óOFô parameter_type. (E072) 

generalized_types = aggregation_type | general_aggregation_types | generic_type . (E073) 

generic_type = óGENERICô [ ':' type_label ] . (E074) 

hex_digit = digit | 'a' | 'b' | 'c' | 'd' | 'e' | 'f' . (E076) 

if_stmt = óIFô logical_expression óTHENô stmt { stmt } [ óELSEô stmt { stmt } ] 

 óEND_IFô '; ' . (E077) 

increment = numeric..expression . (E078) 

increment_control = variable_id ':=' bound_l óTOô bound_2 [ óBYô increment ] . (E079) 

index = numeric_expression . (E080) 

index_2 = index . (E081) 

index_l = index . (E082) 

index_qualifier = '[' index_l [ ':' index_2 ] ']' . (E083) 

interval = '{' interval_low interval_op interval_item interval_op  interval_high '}' . 

(E087) 

interval_high = simple_expression . (E088) 

interval_item = simple_expression . (E089) 

interval_low = simple_expression . (E090) 

interval_op = '<' | '<=' . (E091) 

local_decl = óLOCALô local_variable { local_variable } óEND_LOCALô ';' . (E098) 

local_variable = variable_id { ó,ô variable_id } ':' parameter_type  [ ':=' expression ] ';' . 

(E099) 

logical_expression = expression . (E100) 

logical_literal = óFALSEô | óTRUEô | óUNKNOWNô . (E101) 

lparen_not_star = '(' not_star . (E103) 

not_lparent_star = not_paren_star | ')' . (E107) 

 not_paren_star_special = not_paren_star_quote_special | óôôô . (E108) 

not_paren_star = letter | digit | not_paren_star_special . (E109) 

not_paren_star_quote_special = '!' | '"' | '#' | '$' | '%' | '&' | '+' | ',' | '-' | '.' | '/' | ':' | ';' | '<' | '=' | '>' | 

'?' | '@' | '[' | '\' | ']' | '^' | '_' | '`' | '{' | '|' | '}' | '~' . (E110) 

not_quote = not_paren_star_quote_special | letter | digit | ó(ó | ó)ô. (E111) 

not_rparen = not_paren_star | '*' | '(' . (E112) 

not_star = not_paren_star | '(' | ')' . (E113) 

null_stmt = ';' . (E114) 

octet = hex_digit hex_digit . (E117) 

one_of = óONEOFô '(' supertype_expression { ',' supertype_expression } ')' . (E118) 
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parameter_type = generalized_types | named_types | simple_types . (E122) 

population = entity_ref . (E123) 

procedure_call_stmt = ( built_in_procedure | procedure_ref )  [ actual_parameter_list ] ';' . 

(E126) 

procedure_decl = procedure_head [ algorithm_head ] { stmt } óEND_PROCEDUREô ó;ô. 

(E127) 

procedure_head = óPROCEDUREô procedure_id [ '(' [ óVARô ] formal_parameter  { ';' [ 

VAR ] formal_parameter } ')' ] ';' . (E128) 

qualifiable_factor = attribute_ref | constant_factor | function_call |  general_ref | popula-

tion . (E131) 

qualifier = attribute_qualifier | group_qualifier | index_qualilier . (E133) 

query_expression = óQUERYô '(' variable_id '<*' aggregate_source '|' logical_expression ')' . 

(E134) 

real_literal = digits '.' [ digits ] [ 'e' [ sign ] digits ] . (E135) 

repeat_control = [ increment_control ] [ while_control ] [ until_control ]. (E143) 

repeat_stmt = óREPEATô repeat_control ';' stmt { stmt } óEND_REPEATô ';' . (E144) 

repetition = numeric_expression . (E145) 

return_stmt = óRETURNô [ '(
ó
 expression ')' ] ';' . (E148) 

rule_decl = rule_head [ algorithm_head ] { stmt } where_clause óEND_RULEô ';'. (E149) 

rule_head = óRULEô rule_id óFORô '(' entity_ref { ',' entity_ref } ')' ';' . (E150) 

selector = expression . (E157) 

simple_string_literal = \q { ( \q \q ) | not_quote | \s | \o } \q. (E163) 

skip_stmt = óSKIPô ';' . (E165) 

star_not_rparen = '*' not_rparen . (E167) 

stmt = alias_stmt | assign.ment_stmt | case_stmt | compound_stmt | escape_stmt | if_stmt | 

null_stmt | procedure_call_stmt | repeat_stmt | return_stmt |  skip_stmt . (E168) 

string_literal = simple_string_literal | encoded_string_literal . (E169) 

type_label = type_label_id | type_label_ref . (E184) 

type_label_id = simple_id . (E185) 

type_label_ref = type_label_id . (E186) 

unary_op = '+' | '-' | óNOTô . (E188) 

until_control = óUNTILô logical_expression . (E192) 

varʘiable_id = simple_id . (E194) 

where_clause = óWHEREô domain_rule ';' { domain_rule ';' } . (E196) 

while_control = óWHILEô logical_expression . (E197) 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʠʥʪʝʨʬʝʡʩʘ ʤʝʞʜʫ ʩʭʝʤʘʤʠ. 

ʄʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ ʥʘ ʷʟʳʢʝ EXPRESS ʨʘʟʙʠʪʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʭʝʤʳ.  

ʇʨʠ ʵʪʦʤ ʚ ʷʟʳʢʝ EXPRESS ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʜʝ-

ʣʘʥʥʳʝ ʚ ʦʜʥʦʡ ʩʭʝʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʪʦʷʥʥʳʭ (ʢʦʥʩʪʘʥʪ), ʩʫʱʥʦʩʪʝʡ, 

ʬʫʥʢʮʠʡ, ʧʨʦʮʝʜʫʨ ʠ ʪʠʧʦʚ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʨʫʛʦʡ ʩʭʝʤʝ, ʪ.ʝ. ʦʩʫʱʝ-

ʩʪʚʣʷʪʴ ʠʤʧʦʨʪ ʦʧʨʝʜʝʣʝʥʠʡ, ʩʜʝʣʘʥʥʳʭ ʚ ʜʨʫʛʦʡ ʩʭʝʤʝ.  ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ 

ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʩʫʱʥʦʩʪʝʡ ʠ ʪʠʧʦʚ ʜʘʥʥʳʭ.  ɺ ʷʟʳʢʝ EXPRESS 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʝ ʬʦʨʤʳ ʠʤʧʦʨʪʘ: 

interface_specification = reference_clause | use_clause . (E086) 

ʇʝʨʚʘʷ ʠʟ ʬʦʨʤ ï reference (ʩʩʳʣʢʘ) ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʚ ʩʭʝʤʝ ʤʦʛʫʪ 

ʩʦʟʜʘʚʘʪʴʩʷ ʪʦʣʴʢʦ ʟʘʚʠʩʠʤʳʝ ʵʢʟʝʤʧʣʷʨʳ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʩʫʱʥʦʩʪʝʡ.  

ɺʪʦʨʘʷ ʬʦʨʤʘ ï use (ʠʩʧʦʣʴʟʦʚʘʥʠʝ) ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩ ʠʤʧʦʨʪʠʨʦʚʘʥʥʳ-

ʤʠ ʩʫʱʥʦʩʪʷʤʠ ʪʘʢ, ʢʘʢ ʝʩʣʠ ʙʳ ʦʥʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʘʤʦʡ ʩʭʝʤʝ, ʚ ʢʦʪʦ-
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ʨʫʶ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʠʤʧʦʨʪ.  ʇʨʠ ʵʪʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʡ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ USE ʚʦʟʤʦʞʝʥ ʠʭ ʧʦʩʣʝʜʫʶʱʠʡ ʠʤʧʦʨʪ ʚ ʪʨʝʪʴʶ 

ʩʭʝʤʫ, ʪ.ʝ. ʨʝʠʤʧʦʨʪ.  ʈʝʠʤʧʦʨʪ ʦʧʨʝʜʝʣʝʥʠʡ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʧʝʮʠʬʠʢʘʮʠʠ REFERENCE, ʥʝʚʦʟʤʦʞʝʥ.  ʉʠʥʪʘʢʩʠʩ ʢʦʥʩʪʨʫʢʮʠʡ ʩʭʦʜʝʥ.  

ʄʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ: 

ʊʠʧ ʦʧʨʝʜʝʣʝʥʠʷ ʇʝʨʝʚʦʜ ʥʘʟʚʘʥʠʷ ʉʧʝʮʠʬʠʢʘʮʠʷ 

ʠʥʪʝʨʬʝʡʩʘ 

USE 

ʉʧʝʮʠʬʠʢʘʮʠʷ 

ʠʥʪʝʨʬʝʡʩʘ 

REFERENCE 

constant ʂʦʥʩʪʘʥʪʘ ʅʝʪ ɼʘ 

entity ʉʫʱʥʦʩʪʴ ɼʘ ɼʘ 

function ʌʫʥʢʮʠʷ ʅʝʪ ɼʘ 

procedure ʇʨʦʮʝʜʫʨʘ ʅʝʪ ɼʘ 

type ʊʠʧ ʜʘʥʥʳʭ ɼʘ ɼʘ 

rule ɻʣʦʙʘʣʴʥʦʝ ʧʨʘʚʠʣʦ (ʚ ʥʦ-

ʪʘʮʠʠ ɺʠʨʪʘ ʦʪʩʫʪʩʪʚʫʝʪ, 

ʥʦ ʚ ʪʝʢʩʪʝ ʫʧʦʤʠʥʘʝʪʩʷ) 

ʅʝʪ ? 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʣʷ ʠʤʧʦʨʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ REFERENCE 

(ʩʩʳʣʢʘ): 

reference_clause = óREFERENCEô óFROMô schema_ref [ '(' resource_or_rename  { 
',' resource_or_rename } ')' ] ';'. (E137) 

ɼʘʣʝʝ ʨʘʩʢʨʳʪʳ ʪʠʧʳ ʦʧʨʝʜʝʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʤʧʦʨʪʠʨʦʚʘʪʴ.  ʇʨʠ 

ʠʤʧʦʨʪʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʦʧʝʨʘʪʦʨʘ AS 

(ʚ ʢʘʯʝʩʪʚʝ) 

resource_or_rename = resource_ref [ óASô rename_id ]. (E146) 

rename_id = constant_id | entity_id | function_id | procedure_id | type_id. (E142) 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʣʷ ʠʤʧʦʨʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʠ USE 

(ʠʩʧʦʣʴʟʦʚʘʪʴ): 

use_clause = óUSEô óFROMô schema_ref [ '(' named_type_or_rename { ',' 
named_type_or_rename } ') ] ; ' . (E193) 

ʀʤʧʦʨʪʠʨʦʚʘʪʴ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʠʤʝʥʦʚʘʥʥʳʝ ʪʠʧʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ 

ʩʫʱʥʦʩʪʥʳʡ ʪʠʧ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ ʜʘʥʥʳʭ.  ʊʘʢʞʝ, ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʩʧʝʮʠʬʠʢʘʮʠʠ REFERENCE, ʚʦʟʤʦʞʥʦ ʧʝʨʝʠʤʝʥʦʚʘʥʠʝ ʠʤʧʦʨʪʠʨʦ-

ʚʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ.  ʇʝʨʝʠʤʝʥʦʚʘʥʠʝ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʦʧʝʨʘʪʦʨʘ AS (ʚ ʢʘʯʝʩʪʚʝ): 

named_type_or_rename = named_types [ óASô ( entity_id | type_id ) ]. (E105) 

ɺ ʦʙʦʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʩʧʠʩʦʢ ʠʤʧʦʨʪʠʨʫʝʤrʭ ʦʧʨʝʜʝʣʝʥʠʡ ʟʘʢʣʶʯʝʥ ʚ 

ʢʚʘʜʨʘʪʥʳʝ ʩʢʦʙʢʠ, ʪ.ʝ. ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ.  ɽʩʣʠ ʩʧʠʩʦʢ ʠʤʧʦʨʪʠʨʦ-

ʚʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʦʪʩʫʪʩʪʚʫʝʪ, ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚʩʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʜʝʣʘʥ-

ʥʳʝ ʚ ʩʭʝʤʝ. 

ɽʩʣʠ ʩʫʱʥʦʩʪʴ ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʬʠʢʘʮʠʡ USE ʠ REFERENCE, ʩʧʝʮʠʬʠʢʘʮʠʷ 

USE ʠʤʝʝʪ ʧʨʠʦʨʠʪʝʪ.  ʀʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʚʥʝʰʥʠʝ ʦʙʲʷʚʣʝʥʠʷ ʤʦʛʫʪ ʩʩr-

ʣʘʪʴʩʷ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʚʠʜʠʤʳʤʠ ʚ ʪʝʢʫʱʝʡ ʩʭʝʤʝ.  
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ʕʪʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʣʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʢʫʱʝʡ ʩʭʝʤʳ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʵʣʝʤʝʥʪʳ ʷʟʳʢʘ EXPRESS ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚ ʪʝʢʫʱʫʶ 

ʩʭʝʤʫ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ.  ʀʤʧʦʨʪʠʨʦʚʘʥʥʳʝ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʵʣʝʤʝʥʪʳ ʷʟʳ-

ʢʘ EXPRESS ʪʘʢʞʝ ʤʦʛʫʪ ʩʩʳʣʘʪʴʩʷ ʥʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪ-

ʩʷ ʚʠʜʠʤʳʤʠ ʚ ʪʝʢʫʱʝʡ ʩʭʝʤʝ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤ 

ʵʣʝʤʝʥʪʳ ʷʟʳʢʘ EXPRESS ʪʘʢʞʝ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʚ ʩʭʝʤʫ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ. 

ʇʨʠ ʠʤʧʦʨʪʝ ʢʦʥʩʪʘʥʪ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠʤʧʦʨʪʠʨʫʶʪʩʷ: 

- ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝʥʠʠ ʠʤʧʦʨʪʠ-

ʨʫʝʤʦʡ ʢʦʥʩʪʘʥʪʳ; 

- ʚʩʝ ʩʫʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝʥʠʠ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʢʦʥʩʪʘʥʪʳ; 

- ʚʩʝ ʢʦʥʩʪʘʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝʥʠʠ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʢʦʥʩʪʘʥʪʳ; 

- ɺʩʝ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝʥʠʠ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʢʦʥʩʪʘʥʪʳ. 

ʇʨʠ ʠʤʧʦʨʪʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ ʩʭʝʤʝ ʪʠʧʦʚ ʜʘʥʥʳʭ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ 

ʠʤʧʦʨʪʠʨʫʶʪʩʷ: 

- ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝʥʠʠ ʠʤʧʦʨʪʠ-

ʨʫʝʤʦʛʦ ʪʠʧʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʠʤʧʦʨʪʠʨʫʝʤʳʡ ʪʠʧ ʩʢʦʥ-

ʩʪʨʫʠʨʦʚʘʥ ʢʘʢ ʚʳʙʠʨʘʝʤʳʡ (SELECT) ʪʠʧ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʤʧʦʨʪʘ ʚʳʙʠʨʘʝ-

ʤʦʛʦ ʪʠʧʘ ʥʠ ʦʜʠʥ ʠʟ ʧʦʠʤʝʥʦʚʘʥʥʳʭ ʪʠʧʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʧʠʩʦʢ ʚʳʙʦʨʘ, ʥʝ-

ʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠʤʧʦʨʪʠʨʦʚʘʥ ʥʝ ʙʫʜʝʪ; 

- ʚʩʝ ʢʦʥʩʪʘʥʪʳ ʠ ʚʩʝ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝʥʠʠ ʠʤʧʦʨʪʠ-

ʨʫʝʤʦʛʦ ʪʠʧʘ; 

- ʚʩʝ ʢʦʥʩʪʘʥʪʳ ʠ ʚʩʝ ʬʫʥʢʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʘʚʠʣʘʭ ʜʣʷ ʦʙʣʘʩʪʝʡ 

ʟʥʘʯʝʥʠʡ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʪʠʧʘ; 

- ɺʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ, ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ ʢʘʢ ʚʳʙʠʨʘʝʤʳʡ 

(SELECT) ʪʠʧ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʝʤ ʩʧʠʩʢʝ ʚʳʙʦʨʘ ʠʤʝʶʪ ʠʤʧʦʨʪʠʨʫʝʤʳʡ ʪʠʧ. 

ʇʨʠ ʠʤʧʦʨʪʝ ʩʫʱʥʦʩʪʝʡ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠʤʧʦʨʪʠʨʫʶʪʩʷ: 

- ʚʩʝ ʩʫʱʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʩʫʧʝʨʪʠʧʘʤʠ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʩʫʱʥʦ-

ʩʪʠ; 

ʇʈʀʄɽʏɸʅʀɽ - ʇʦʜʪʠʧʳ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʩʫʱʥʦʩʪʠ, ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ 

ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʥʝ ʙʫʜʫʪ, ʜʘʞʝ ʝʩʣʠ ʧʦʜʪʠʧʳ ʚʭʦʜʷʪ ʚ ʚʳʨʘʞʝʥʠʝ 

SUPERTYPE OF ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʩʫʱʥʦʩʪʠ. 

- ʚʩʝ ʧʨʘʚʠʣʘ, ʩʩʳʣʘʶʱʠʝʩʷ ʥʘ ʠʤʧʦʨʪʠʨʫʝʤʫʶ ʩʫʱʥʦʩʪʴ ʠ ʥʦʣʴ ʠʣʠ ʙʦ-

ʣʝʝ ʜʨʫʛʠʭ ʩʫʱʥʦʩʪʝʡ, ʚʩʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʥʳʤ ʠʣʠ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠʤʧʦʨʪʠ-

ʨʫʶʪʩʷ ʚ ʪʝʢʫʱʫʶ ʩʭʝʤʫ; 

- ʚʩʝ ʢʦʥʩʪʘʥʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ, ʩʫʱʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝʥʠʠ ʘʪʨʠʙʫʪʦʚ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʩʫʱʥʦʩʪʠ; 

- ʚʩʝ ʢʦʥʩʪʘʥʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ, ʩʫʱʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʘʚʠʣʘʭ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ (WHERE) ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʩʫʱʥʦ-

ʩʪʠ; 

- ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʢʘʢ ʚʳʙʠʨʘʝʤʳʡ 

(SELECT) ʪʠʧ, ʠʤʝʶʱʠʝ ʚ ʩʧʠʩʢʝ ʚʳʙʦʨʘ ʠʤʧʦʨʪʠʨʫʝʤʫʶ ʩʫʱʥʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʥʝʷʚʥʦʤ ʠʤʧʦʨʪʝ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʬʨʘʟʘ 

SUBTYPE OF ʛʨʘʬ ʦʪʥʦʰʝʥʠʡ ʧʦʜʪʠʧ/ʩʫʧʝʨʪʠʧ ʧʨʠ ʠʤʧʦʨʪʝ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʝʯʝʥ.  ɸʣʛʦʨʠʪʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʜʦʧʫʩʪʠʤʳʭ ʢʦʤʙʠʥʘʮʠʡ 
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ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ ʫʩʝʯʝʥʥʦʛʦ ʛʨʘʬʘ ʦʪʥʦʰʝʥʠʡ ʧʦʜʪʠʧ/ʩʫʧʝʨʪʠʧ ʦʧʠ-

ʩʘʥ ʚ ʇʨʠʣʦʞʝʥʠʠ C. 

ʇʨʠ ʠʤʧʦʨʪʝ ʬʫʥʢʮʠʡ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠʤʧʦʨʪʠʨʫʶʪʩʷ: 

ð ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʠ ʩʫʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝ-

ʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ; 

ð ʚʩʝ ʦʧʨʝʜʝʣʝʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʠ ʩʫʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʧʨʝʜʝʣʝ-

ʥʠʠ ʚʦʟʚʨʘʱʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ;             

ð ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʠ ʩʫʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝ-

ʥʠʠ ʤʝʩʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʥʫʪʨʠ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ; 

ð ʚʩʝ ʢʦʥʩʪʘʥʪʳ, ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʜʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʥʫʪʨʠ ʠʤʧʦʨʪʠ-

ʨʫʝʤʦʡ ʬʫʥʢʮʠʠ. 

ʇʨʠ ʠʤʧʦʨʪʝ ʧʨʦʮʝʜʫʨʳ ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠʤʧʦʨʪʠʨʫʶʪʩʷ: 

ð ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʠ ʩʫʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝ-

ʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʧʨʦʮʝʜʫʨʳ; 

ð ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʠ ʩʫʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʦʙʲʷʚʣʝ-

ʥʠʠ ʤʝʩʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʥʫʪʨʠ ʠʤʧʦʨʪʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ; 

ð ʚʩʝ ʢʦʥʩʪʘʥʪʳ, ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʜʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʥʫʪʨʠ ʠʤʧʦʨʪʠ-

ʨʫʝʤʦʡ ʧʨʦʮʝʜʫʨʳ. 

ʇʨʠ ʠʤʧʦʨʪʝ ʧʨʘʚʠʣʘ
1
 ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ ʠʤʧʦʨʪʠʨʫʶʪʩʷ: 

- ʚʩʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʩʭʝʤʝ ʪʠʧʳ ʠ ʩʫʱʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʙʲʷʚ-

ʣʝʥʠʠ ʤʝʩʪʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʥʫʪʨʠ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʧʨʘʚʠʣʘ; 

- ʚʩʝ ʢʦʥʩʪʘʥʪʳ, ʬʫʥʢʮʠʠ ʠ ʧʨʦʮʝʜʫʨʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʥʫʪʨʠ ʠʤʧʦʨʪʠ-

ʨʫʝʤʦʛʦ ʧʨʘʚʠʣʘ. 

ɺ ʩʣʦʚʘʨʝ ʜʘʥʥʳʭ ʩʧʝʮʠʬʠʢʘʮʠʷ ʠʤʧʦʨʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʩʫʱ-

ʥʦʩʪʴʶ: 

ENTITY interface_specification; 

  current_schema : STRING; 

  explicit_items : SET [1:?] OF explicit_item; 

  implicit_items : SET [0:?] OF implicit_item;  

END_ENTITY;  

ɿʜʝʩʴ explicit_items ï ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ ʷʚ-

ʥʳʤ ʦʙʨʘʟʦʤ, ʘ implicit_items ï ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʡ, ʠʤʧʦʨʪʠʨʦʚʘʥʥʳʭ 

ʥʝʷʚʥʳʤ ʦʙʨʘʟʦʤ. 

ENTITY interfaced_item 
  ABSTRACT SUPERTYPE OF (ONEOF (explicit_item, implicit_item)); 
  foreign_schema : STRING; 
END_ENTITY; 
 
ENTITY explicit_item 
  ABSTRACT SUPERTYPE OF (ONEOF (used_item, referenced_item)) 
  SUBTYPE OF ( interfaced_item ); 
  local_definition : named_type; 
  original_name : OPTIONAL STRING; 
END_ENTITY; 

                                                 
1
 ɺ ʥʦʪʘʮʠʠ ɺʠʨʪʘ ʠʤʧʦʨʪ ʛʣʦʙʘʣʴʥʳʭ ʧʨʘʚʠʣ (RULE) ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʜʝʩʴ ʠʤʝʝʪʩʷ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 
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ENTITY implicit_item 
  SUBTYPE OF ( interfaced_item ); 
  local_definition : implicit_interface_type; 
END_ENTITY; 
 
ENTITY used_item 
  SUBTYPE OF ( explicit_item ); 
END_ENTITY; 
 
ENTITY referenced_item 
  SUBTYPE OF ( explicit_item ); 
END_ENTITY; 
 
TYPE implicit_interface_type =  SELECT 
  (named_type, 
  global_rule); 
END_TYPE; 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ EXPRESS-ʩʭʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʇʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʘʭ 

STEP (ʧʦʜʨʦʙʥʝʝ ʦ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʩʤ. ʚ ʨʘʟʜʝ-

ʣʝ çʄʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘè) ʟʘʠʤʩʪʚʫʶʪʩʷ ʦʧʨʝʜʝʣʝ-

ʥʠʷ, ʩʜʝʣʘʥʥʳʝ ʚ ʜʨʫʛʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤʘʭ ʜʘʥʥʳʭ (EXPRESS-ʩʭʝʤʘʭ).  

ʇʨʠ ʵʪʦʤ ʜʣʷ ʫʢʘʟʘʥʠʷ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ USE ʠ 

REFERENCE. 

ɺ ʇʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʘʭ STEP ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʜʚʘ ʚʠʜʘ ʨʘʩʧʝʯʘʪʢʠ (list-

ing) EXPRESS-ʩʭʝʤ: ʢʦʨʦʪʢʘʷ ʨʘʩʧʝʯʘʪʢʘ (short listing), ʚ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ 

ʪʦʣʴʢʦ ʪʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʥʳ ʚ ʜʘʥʥʦʤ ʇʨʠʢʣʘʜʥʦʤ ʧʨʦʪʦʢʦʣʝ, ʘ 

ʚʩʝ ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʝʮʠʬʠʢʘʮʠʡ ʠʤʧʦʨ-

ʪʘ ʠ ʧʦʣʥʘʷ ʨʘʩʧʝʯʘʪʢʘ (full  listing), ʚ ʢʦʪʦʨʫʶ ʩʢʦʧʠʨʦʚʘʥʳ ʚʩʝ ʠʤʧʦʨʪʠʨʦ-

ʚʘʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ. 

ʉʩʳʣʢʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʣʠʩʪʘʤʠ ʩʭʝʤ EXPRESS-G 

ʕʣʝʤʝʥʪʳ ʥʦʪʘʮʠʠ EXPRESS-G ʫʨʦʚʥʷ ʩʫʱʥʦʩʪʝʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚr -

ʰʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʜʝʣʘʭ.  ʆʩʪʘʣʩʷ ʣʠʰʴ ʦʜʠʥ ʥʝʨʘʩʩʤʦʪʨʝʥʥʳʡ ʘʩ-

ʧʝʢʪ. 

ʇʦʩʢʦʣʴʢʫ ʧʦʩʪʨʦʝʥʠʝ ʜʠʘʛʨʘʤʤ ʚ EXPRESS -G ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʝʞʜʝ ʚʩʝ-

ʛʦ ʜʣʷ ʙʦʣʴʰʠʭ ʩʭʝʤ, ʚʩʷ ʜʠʘʛʨʘʤʤʘ ʥʘ ʦʜʥʦʤ ʣʠʩʪʝ ʫʤʝʩʪʠʪʴʩʷ ʥʝ ʤʦʞʝʪ, ʠ 

ʝʝ ʧʨʠʭʦʜʠʪʩʷ ʨʘʟʙʠʚʘʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʠʩʪʦʚ (ʈʠʩ.  31).  ɼʣʷ ʩʩʳʣʦʢ ʤʝʞʜʫ 

ʣʠʩʪʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʚʘʣʴʥʳʝ ʨʘʤʢʠ. 

ʆʚʘʣʴʥʘʷ ʨʘʤʢʘ ʩʪʘʚʠʪʩʷ ʥʘ ʣʠʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʪʥʦʰʝʥʠʷ çʧʦʜʪʠʧ-

ʩʫʧʝʨʪʠʧè (ʞʠʨʥʳʝ ʣʠʥʠʠ), ʦʪʥʦʰʝʥʠʷ çʘʪʨʠʙʫʪ-ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷè (ʧʨʦ-

ʩʪʳʝ ʣʠʥʠʠ) ʠ çʦʧʨʝʜʝʣʝʥʥʳʡ ʚ ʩʭʝʤʝ ʪʠʧ-ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʠʧʳè (ʧʨʦʩʪʳʝ ʣʠ-

ʥʠʠ) ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʣʠʥʠʠ ʩʦʝʜʠʥʷʶʪ ʦʙʲʝʢʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʨʘʟ-

ʥʳʭ ʣʠʩʪʘʭ.  ʆʪʥʦʰʝʥʠʷ ʚ EXPRESS-G ʥʘʧʨʘʚʣʝʥʥʳʝ, ʠ ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʟʥʘ-

ʯʝʥʠʝ, ʠʩʭʦʜʠʪ ʣʠ ʣʠʥʠʷ ʠʟ ʜʘʥʥʦʛʦ ʣʠʩʪʘ ʩʭʝʤʳ ʠʣʠ ʚʭʦʜʠʪ ʚ ʥʝʛʦ.  ʊʦʯʢʘ 

ʚʭʦʜʘ ʣʠʥʠʠ (ʣʠʥʠʡ) ʠʤʝʝʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʦʤʝʨʘ ʜʘʥʥʦʛʦ 

ʣʠʩʪʘ ʠ ʥʦʤʝʨʘ ʪʦʯʢʠ ʚʭʦʜʘ.  ʅʦʤʝʨʘ ʪʦʯʝʢ ʚʭʦʜʘ ʤʦʛʫʪ ʙʳʪʴ ʫʥʠʢʘʣʴʥʳʤʠ ʚ 

ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʣʠʩʪʘ ʠʣʠ ʫʥʠʢʘʣʴʥʳʤʠ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʢʦʤʧʣʝʢʪʘ ʣʠʩʪʦʚ 
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(ʧʦʩʣʝʜʥʝʝ ʧʨʠʥʷʪʦ ʚ ʢʦʤʧʣʝʢʪʘʭ EXPRESS-G ʜʠʘʛʨʘʤʤ, ʚʭʦʜʷʱʠʭ ʚ ʇʨʦʪʦ-

ʢʦʣʳ ʧʨʠʤʝʥʝʥʠʷ STEP).  ʇʦʩʣʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʪʦʯʢʠ ʚʭʦʜʘ ʚ ʩʢʦʙʢʘʭ ʧʝ-

ʨʝʯʠʩʣʝʥʳ ʥʦʤʝʨ (ʥʦʤʝʨʘ) ʣʠʩʪʦʚ, ʩ ʢʦʪʦʨʳʭ ʧʨʠʭʦʜʷʪ ʣʠʥʠʠ.  ʅʘ ʠʩʭʦʜʷʱʝʡ 

ʣʠʥʠʠ ʧʠʰʝʪʩʷ ʪʦʣʴʢʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʦʯʢʠ ʚʭʦʜʘ. 
 

ʃʠʩʪ 1 ʠʟ 3 ʃʠʩʪ 2 ʠʟ 3 

ʃʠʩʪ 3 ʠʟ 3 

cartesian_point 

representation_item 

geometric_representation_item 

topological_representation_item 

circle 

name 

2,1 2,1(1) 

vertex 
3,2 3,3 3,3 

geometry 

3,2(1) 

center 

3,3(1,2) 

 

ʈʠʩ.  31.  EXPRESS-G ʜʠʘʛʨʘʤʤʘ, ʨʘʟʜʝʣʝʥʥʘʷ ʥʘ ʪʨʠ ʣʠʩʪʘ 

 

ɿʘʛʦʣʦʚʦʯʥʘʷ ʩʝʢʮʠʷ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ 

ɿʘʛʦʣʦʚʦʯʥʘʷ ʩʝʢʮʠʷ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʬʘʡʣʘ ʠ ʟʘ-

ʥʠʤʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʨʦʢ (ʪ.ʝ. ʟʘʯʘʩʪʫʶ ï ʜʦʣʠ ʧʨʦʮʝʥʪʘ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʦʙ-

ʤʝʥʥʦʛʦ ʬʘʡʣʘ).  ɿʘʛʦʣʦʚʦʯʥʘʷ ʩʝʢʮʠʷ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 84 

 

ISO- 10303 - 21;    /* ʢʦʜ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ */  

HEADER;       /*  ʥʘʯʘʣʦ ʟʘʛʦʣʦʚʦʯʥʦʡ ʩʝʢʮʠʠ */  

FILE_DESCRIPTION(('THIS FILE CONTAINS SOME 

STEP INSTANCES'),'1');  

FILE_NAME('c.stp','1997 - 06- 13T12:23:51',  

(''),  

('Top Systems Ltd'),  

'Crossing v.1.0' ,  

'T - Flex Parametric Pro v.5.2',  

'');  

FILE_SCHEMA((óSAMPLE_GEOMETRYô)); 

ENDSEC; /*  ʢʦʥʝʮ ʟʘʛʦʣʦʚʦʯʥʦʡ ʩʝʢʮʠʠ */  

 

DATA;     /*  ʥʘʯʘʣʦ ʩʝʢʮʠʠ ʜʘʥʥʳʭ */  

 #1=POINT((1.0,1.0,1.0));  

 #2=POINT((1.0,1.0,0.0));  

 #3=COLOUR_POINT((0.0,1.0,0.0),.YELLOW.);  

 #4=COLOUR_POINT((0.0,0.0,  /* ʢʦʤʤʝʥʪʘʨʠʠ 

ʤʦʛʫʪ ʚʩʪʘʚʣʷʪʴʩʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ, ʚʠʜʥʦ, ʯʪʦ 

ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦʝ ʨʘʟʙʠʝʥʠʝ ʩʪʨʦʢ */ 

       0.0),  

                       .RED.);  

 #5=COLOUR_POINT((0.0,0.0,1.0),.GREEN.);  

 #6=CONTOUR((#1,#2,#3,#4,#5));  

 #7=COLOUR_CONTOUR((#3,#4,#5));  

ENDSEC; /* ʢʦʥʝʮ ʩʝʢʮʠʠ ʜʘʥʥʳʭ */  

END- ISO- 10303 - 21;      /* ʢʦʜ ʢʦʥʮʘ ʬʘʡʣʘ */  

 

ɿʘʛʦʣʦʚʦʯʥʘʷ 

ʩʝʢʮʠʷ 

ʉʝʢʮʠʷ 

ʜʘʥʥʳʭ 

ʕʢʟʝʤʧʣʷʨʳ 

ʩʫʱʥʦʩʪʝʡ 

ɼʘʪʘ ʩʦʟʜʘʥʠʷ 

ʦʙʤʝʥʥʦʛʦ 

ʬʘʡʣʘ 

ʀʤʷ 

ʦʙʤʝʥʥʦʛʦ 

ʬʘʡʣʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ 

ʩʭʝʤʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʢʦʥʚʝʨʪʦʨʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʨʠʣʦʞʝʥʠʷ 

ʧʦʨʦʜʠʚʰʝʛʦ ʤʦʜʝʣʴ 

 

ʈʠʩ.  32. ɿʘʛʦʣʦʚʦʯʥʘʷ ʩʝʢʮʠʷ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ 

 

 ʊʠʧ ʜʘʥ-

ʥʳʭ 

ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʣʷ 

FILE_DESCRIPTION    

description   ʉʧʠʩʦʢ 

ʩʪʨʦʢ 

ʅʘʙʦʨ ʩʠʤʚʦʣʴʥʳʭ ʩʪʨʦʢ, ʩʦʜʝʨʞʘʱʠʭ 

ʧʨʦʠʟʚʦʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʤʝʥʥʦʤ 

ʬʘʡʣʝ. 

implementation_level   ʉʪʨʦʢʘ ʋʨʦʚʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ.  

ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ 1 ʠʣʠ 1,2. 

ʅʘ ʵʪʦ ʧʦʣʝ ʩʣʝʜʫʝʪ ʦʙʨʘʱʘʪʴ ʦʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ, ʪ.ʢ. ʢʦʥʚʝʨʪʦʨ STEP ʩʠʩʪʝʤʳ 

Unigraphics ʧʨʠ ʨʘʙʦʪʝ ʫʯʠʪʳʚʘʝʪ 

ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʣʷ. 

FILE _NAME    

name ʉʪʨʦʢʘ ʀʤʷ ʬʘʡʣʘ (ʟʘʧʠʩʳʚʘʝʪʩʷ ʠʤʷ ʬʘʡʣʘ, 

ʢʦʪʦʨʦʝ ʙʳʣʦ ʝʤʫ ʜʘʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ.  ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ 

ʧʦʣʥʦʝ ʠʤʷ, ʪ.ʝ. ʧʫʪʴ ʠ ʠʤʷ) 

time_stamp ʉʪʨʦʢʘ ɼʘʪʘ ʠ ʚʨʝʤʷ ʩʦʟʜʘʥʠʷ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ 

author ʉʧʠʩʦʢ 

ʩʪʨʦʢ 

ʃʠʮʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʦʟʜʘʥʠʝ ʦʙʤʝʥ-

ʥʦʛʦ ʬʘʡʣʘ 

organization ʉʧʠʩʦʢ 

ʩʪʨʦʢ 

ʆʨʛʘʥʠʟʘʮʠʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʩʦʟʜʘʥʠʝ 

ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ 

preprocessor_version ʉʪʨʦʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥʚʝʨʪʦʨʘ, 
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 ʊʠʧ ʜʘʥ-

ʥʳʭ 

ʉʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʧʦʣʷ 

ʚʘʚʰʝʛʦ ʦʙʤʝʥʥʳʡ ʬʘʡʣ.  ʂʘʢ ʧʨʘʚʠʣʦ, 

ʢʦʥʚʝʨʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʣʠ 

ʜʝʣʴʥʳʡ ʤʦʜʫʣʴ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʜʘʞʝ 

ʦʪʜʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

originating_system ʉʪʨʦʢʘ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ, 

ʩʛʝʥʝʨʠʨʦʚʘʚʰʝʛʦ ʜʘʥʥʳʝ, ʩʦʜʝʨʞʘʱʠʝʩʷ 

ʚ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ. 

authorization ʉʪʨʦʢʘ ʃʠʮʦ, ʫʪʚʝʨʜʠʚʰʝʝ ʩʦʜʝʨʞʠʤʦʝ ʦʙʤʝʥʥʦ-

ʛʦ ʬʘʡʣʘ 

FILE _SCHEMA   

schema_identifiers ʉʧʠʩʦʢ 

ʩʪʨʦʢ 

ʅʘʠʤʝʥʦʚʘʥʠʝ EXPRESS-ʩʭʝʤʳ, ʢʦʪʦʨʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʧʠʩʠ, ʩʦʜʝʨʞʘɦ ʠʝʩʷ ʚ 

ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ. 

ʍʦʪʷ ʜʘʥʥʦʝ ʧʦʣʝ ʠ ʜʦʧʫʩʢʘʝʪ ʥʘʣʠʯʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʥʘʠʤʝʥʦʚʘʥʠʡ ʩʭʝʤ, ʩʦʛʣʘʩʥʦ 

ʩʪʘʥʜʘʨʪʫ, ʚ ʧʦʣʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴʩʷ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʜʥʦʡ ʩʭʝʤʳ. 

ɺʦʟʤʦʞʥʳʝ ʦʪʩʪʫʧʣʝʥʠʷ ʦʪ ʜʘʥʥʦʛʦ ʧʨʘ-

ʚʠʣʘ: 

1. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʘʣʠʟʘʮʠʷʭ STEP, 

ʥʘʧʨʠʤʝʨ, ʚ ʨʝʘʣʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʥʘ 

ʬʠʨʤʝ Boeing, ʠʩʧʦʣʴʟʫʝʪʩʷ, ʧʦʤʠʤʦ 

ʩʪʘʥʜʘʨʪʥʦʡ EXPRESS-ʩʭʝʤʳ, 

ʩʦʙʩʪʚʝʥʥʘʷ EXPRESS-ʩʭʝʤʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʠʩʧʦʣʟɹʦʚʘʥʠʷ.  ɺ ʪʘʢʠʭ 

ʦʙʤʝʥʥʳʭ ʬʘʡʣʘʭ ʬʠʨʤʳ Boeing ʚ 

ʜʘʥʥʦʤ ʧʦʣʝ ʧʨʠʚʦʜʠʪʩʷ ʜʚʝ ʩʭʝʤʳ. 

2. ʇʣʘʥʠʨʫʝʪʩʷ ʧʨʠʥʷʪʠʝ ʥʦʚʦʡ 

ʚʝʨʩʠʠ ʩʪʘʥʜʘʨʪʘ ISO 10303-21, ʚ ʢʦʪʦʨʦʡ 

ʚ ʦʜʥʦʤ ʦʙʤʝʥʥʦʤ ʬʘʡʣʝ ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʩɹʷ ʥʝʩʢʦʣʴʢʦ ʩʝʢʮʠʡ ʜʘʥʥʳʭ.  ɺ 

ʟʘʛʦʣʦʚʦʯʥʦʡ ʩʝʢʮʠʠ ʪʘʢʠʭ ʦʙʤʝʥʥʳʭ 

ʬʘʡʣʦʚ ʩʦʜʝʨʞʠʪʩʷ ʩʧʠʩʦʢ ʚʩʝʭ ʩʭʝʤ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʬʘʡʣʝ.  ʍʦʪʷ ʥʦʚʘʷ 

ʚʝʨʩʠʷ ʩʪʘʥʜʘʨʪʘ ʝʱʝ ʥʝ ʧʨʠʥʷʪʘ, ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʪ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, 

ʨʘʙʦʪʘʶʱʠʝ ʩ ʦʙʤʝʥʥʳʤʠ ʬʘʡʣʘʤʠ 

ʥʦʚʦʛʦ ʚʠʜʘ.  

ʆʙʳʯʥʦ ʧʝʨʝʜ ʟʘʛʨʫʟʢʦʡ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ ʩʦʜʝʨʞʠʤʦʝ ʟʘʛʦʣʦʚʦʯʥʦʡ ʩʝʢ-

ʮʠʠ ʚʳʜʘʝʪʩʷ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʢʦʰʢʘ (ʪʘʙʣʠʯʢʠ): 
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HEADER; 

/* Exchange file generated using ST-DEVELOPER 1.6 */ 

 

FILE_DESCRIPTION( 

/* description */ ('STEP AP203 File'), 

/* implementation_level */ '2;1'); 

 

FILE_NAME( 

/* name */ 'bracket1-Part', 

/* time_stamp */ '1999-02-11T15:34:20-05:00', 

/* author */ ('Name'), 

/* organization */ ('STEP Tools, Inc.'), 

/* preprocessor_version */ 'ST-DEVELOPER 1.6', 

/* originating_system */ 'ST-ACIS', 

/* authorisation */ 'Name'); 

 

FILE_SCHEMA (('CONFIG_CONTROL_DESIGN')); 

ENDSEC; 

 

ʈʠʩ.  33. ʉʦʩʪʘʚ ʟʘʛʦʣʦʚʦʯʥʦʡ ʩʝʢʮʠʠ ʠ ʝʛʦ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʠ ʟʘʛʨʫʟʢʝ (ʥʘ ʧʨʠʤʝʨʝ ʚʴʶʝʨʘ) 

ʉʦʩʪʘʚ ʟʘʛʦʣʦʚʦʯʥʦʡ ʩʝʢʮʠʠ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʞʝ ʠ ʚ ʬʦʨ-

ʤʝ EXPRESS-ʩʭʝʤʳ (ʩʤ. ISO 10303-21): 

SCHEMA header_section_schema; 

 

ENTITY file_description; 

   description : LIST [1:?] OF STRING (256) ; 

   implementation_level : STRING (256) ; 

END_ENTITY; 

 

ENTITY file_name; 

  name : STRING (256) ; 

  time_stamp : STRING (256) ; 

  author : LIST [ 1 : ? ] OF STRING (256) ; 
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  organization : LIST[ 1 : ? ] OF STRING (256) ; 

  preprocessor_version : STRING (256) ; 

  originating_system : STRING (256) ; 

  authorisation : STRING (256) ; 

END_ENTITY; 

 

ENTITY file_schema; 

  schema_identifiers : LIST [1:?] OF schema_name; 

END_ENTITY; 

 

TYPE schema_name = STRING(256); 

END_TYPE; 

 

END_SCHEMA; 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʠʥʪʘʢʩʠʩʘ ʦʙʤʝʥʥʦʛʦ ʬʘʡʣʘ, ʥʝ ʚʦʰʝʜʰʠʝ 

ʚ ʦʧʠʩʘʥʠʝ. 

ALPHABET  =  REVERSE_SOLIDUS  "P"  UPPER  REVERSE_SOLIDUS. 

ARBITRARY  =  REVERSE_SOLIDUS  "X"  REVERSE_SOLIDUS  

HEX_ONE. 

CONTROL_DIRECTIVE  =  PAGE  |  ALPHABET  |  EXTENDED2 |  EX-

TENDED4  |  ARBITRARY. 

END_EXTENDED  =  REVERSE_SOLIDUS  "X0"  REVERSE_SOLIDUS. 

EXPORT_LIST =  "/" ENTITY_INSTANCE_NAME { "," 

ENTITY_INSTANCE_NAME } "/" . 

EXTENDED2   =  REVERSE_SOLIDUS  "X2"  REVERSE_SOLIDUS 

HEX_TWO  {  HEX_TWO  }  END_EXTENDED. 

EXTENDED4   =  REVERSE_SOLIDUS  "X4"  REVERSE_SOLIDUS 

HEX_FOUR  {  HEX_FOUR  }  END_EXTENDED. 

HEADER_ENTITY   =  KEYWORD  "("  [  PARAMETER LIST  ]  ")"  ";" . 

HEADER_ENTITY_LIST  =  HEADER_ENTITY  {  HEADER_ENTITY  }. 

HEADER_SECTION = "HEADER;" HEADER_ENTITY HEADER_ENTITY 

HEADER_ENTITY [HEADER_ENTITY_LIST] "ENDSEC;". 

HEX   =   "0"   |  "1"  |  "2"  |  "3"  |  "4"  |  "5"  |  "6"  |  "7"  |   "8"   

|  "9"  |  "A" |  "B"  | "C"  | "D"  |  "E" |  "F". 

HEX_FOUR =  HEX_TWO  HEX_TWO. 

HEX_ONE =  HEX  HEX. 

HEX_TWO =  HEX_ONE  HEX_ONE. 

NON_Q_CHAR    =  SPECIAL | DIGIT | SPACE | LOWER | 

UPPER. 

PAGE  =  REVERSE_SOLIDUS  "S"  REVERSE_SOLIDUS  CHARACTER. 

PARAMETER_LIST     =  PARAMETER  {  ","  PARAMETER  }. 
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SCOPE  =  "&SCOPE"  ENTITY_INSTANCE_LIST   "ENDSCOPE"  [  

EXPORT_LIST  ]. 

SIGN    =  "+"  |  "-". 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

10. ʂʘʢʠʝ ʪʠʧʳ ʘʛʨʝʛʘʪʦʚ ʩʫʱʝʩʪʚʫʶʪ ʚ ʷʟʳʢʝ EXPRESS ʠ ʚ ʯʝʤ ʟʘʢʣʶʯʘ-

ʶʪʩʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ. 

11. ʂʘʢʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʪʨʠʙʫʪʦʚ (ʷʚʥʳʝ, ʧʨʦʠʟʚʦʜʥʳʝ, ʠʥʚʝʨʩʥʳʝ) ʟʘ-

ʥʦʩʷʪʩʷ ʚ ʦʙʤʝʥʥʳʡ ʬʘʡʣ. 

 

5. ʉʪʘʥʜʘʨʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ SDAI 
(Standard data access interface) 

ɺʪʦʨʦʡ ʤʝʪʦʜ ʨʝʘʣʠʟʘʮʠʠ STEP - ʵʪʦ ʧʨʦʪʦʢʦʣ ʜʦʩʪʫʧʘ ʢ ʙʘʟʘʤ ʜʘʥʥʳʤ, 

ʩʦʜʝʨʞʠʤʦʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥʦ ʩʨʝʜʩʪʚʘʤʠ EXPRESS.  ʅʘʟʥʘʯʝʥʠʝ ʪʘʢʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠʟʜʝʣʠʷ ʟʘ ʩʯʝʪ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʣʦʞʥʳʭ ʧʨʠ-

ʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʪʘʢʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ. 

SDAI ʦʧʠʩʘʥʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʪʦʤʘʭ ISO 10303 STEP: 

ʚ ʪʦʤʝ 22 ʜʘʥʳ ʣʦʛʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ SDAI ʠ ʩʧʝʮʠʬʠʢʘʮʠʷ 

ʬʫʥʢʮʠʡ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʚ ʦʙʱʝʤ ʚʠʜʝ (ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ ʢʦʥʢʨʝʪʥʦ-

ʤʫ ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ); 

ʚ ʪʦʤʝ 23 ʜʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 

ʷʟʳʢʝ C++; 

ʚ ʪʦʤʝ 24 ʜʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 

ʷʟʳʢʝ C; 

ʚ ʪʦʤʝ 25 ʜʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 

ʷʟʳʢʝ FORTRAN.  ʕʪʦʪ ʪʦʤ ʙʳʣ ʦʪʤʝʥʝʥ.  ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʤʝʨ ʧʨʠʩʚʦ-

ʝʥ ʧʨʦʝʢʪʫ ʨʝʘʣʠʟʘʮʠʠ SDAI ʩʨʝʜʩʪʚʘʤʠ UML. 

ʚ ʪʦʤʝ 26 ʜʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 

ʷʟʳʢʝ IDL. 

ʚ ʪʦʤʝ 27 ʜʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʡ ʦʙʨʘʱʝʥʠʷ ʢ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 

ʷʟʳʢʝ JAVA. 

ʚ ʪʦʤʝ 28 ʜʘʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ SDAI ʥʘ ʷʟʳʢʝ XML. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʧʝʨʘʮʠʷʤ ʜʦʩʪʫʧʘ ʢ ʧʨʠʢʣʘʜʥʳʤ ʜʘʥʥʳʤ, ʧʨʠʣʦʞʝ-

ʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SDAI, ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʤʦʜʝʣʠ ʩʝʩʩʠʠ, 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʨʝʜʩʪʚʘʤʠ EXPRESS. ʄʦʜʝʣʴ ʩʝʩʩʠʠ SDAI ʩʦʟʜʘʝʪʩʷ ʠ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʙʦʯʥʦʛʦ ʵʬʬʝʢʪʘ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ SDAI. ʄʦ-

ʜʝʣʴ ʩʝʩʩʠʠ ʩʦʜʝʨʞʠʪ ʦʪʢʨʳʪʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ, ʩʧʦʩʦʙʳ ʜʦʩʪʫʧʘ, ʧʨʦʪʦʢʦ-

ʣʳ ʩʦʦʙʱʝʥʠʡ ʦʙ ʦʰʠʙʢʘʭ ʠ ʪ.ʜ.  ʅʝʢʦʪʦʨʳʝ ʠʟ ʨʝʘʣʠʟʘʮʠʡ SDAI ʤʦʛʫʪ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʣʦʚʘʨʴ, ʩʦʜʝʨʞʘʱʠʡ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ. ʆʧʨʝʜʝʣʝʥʠʷ ʜʘʥ-

ʥʳʭ ʩʜʝʣʘʥʳ ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ EXPRESS. ʌʦʨʤʘ, ʚ ʢʦʪʦʨʦʡ ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʫʱʝʩʪʚʫʶʪ, ʪʘʢʞʝ ʦʧʠʩʳʚʘʶʪʩʷ ʚ SDAI. 
ʃʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ SDAI 
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ɺ SDAI ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʣʦʛʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ.  ɹʘʟʘ 

ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ ʨʝʧʦʟʠʪʦʨʠʝʚ REPOSITORY, ʤʦʜʝʣʝʡ SDAI MODEL, ʠ 

ʵʢʟʝʤʧʣʷʨʦʚ ʩʭʝʤ SCHEMA INSTANCE.  ɹʘʟʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ, ʧʦʵʪʦʤʫ ʩʦʜʝʨʞʠʤʦʝ ʝʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ 

ʦʙʲʝʢʪʦʚ (ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ). 

ɹʘʟʘ ʜʘʥʥʳʭ, ʩʦʛʣʘʩʥʦ SDAI, ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʥʮ 

ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʨʝʧʦʟʠʪʦʨʠʠ ʵʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʝʡ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʢʦ-

ʪʦʨʳʭ ʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ - ʦʙ ʵʪʦʤ ʩʤ. ʥʠʞʝ) ʦʙʲʝʜʠʥʝʥʳ ʚ ʘʩʩʦʮʠʘʮʠʠ. ʊʘ-

ʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʥʘʟʳʚʘʝʪʩʷ SDAI-ʤʦʜʝʣʴ. ʆʜʠʥ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʤʦʞʝʪ 

ʚʭʦʜʠʪʴ ʪʦʣʴʢʦ ʚ ʦʜʥʫ SDAI-ʤʦʜʝʣʴ. SDAI-ʤʦʜʝʣʴ ʥʝ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ 

ʜʨʫʛʠʝ SDAI-ʤʦʜʝʣʠ. SDAI-ʤʦʜʝʣʴ ʧʦʣʥʦʩʪʴʶ ʥʘʭʦʜʠʪʩʷ ʚ ʦʜʥʦʤ ʨʝʧʦʟʠʪʦ-

ʨʠʠ. 

ʆʜʥʠʤ ʠʟ ʘʪʨʠʙʫʪʦʚ SDAI-ʤʦʜʝʣʠ ʷʚʣʷʝʪʩʷ ʩʩʳʣʢʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʦʙʩʪʚʝʥʥʦʡ "native" ʩʭʝʤʳ EXPRESS.  SDAI-ʤʦʜʝʣʴ ʤʦʞʝʪ ʠʤʝʪʴ ʪʦʣʴʢʦ 

ʦʜʥʫ ʩʦʙʩʪʚʝʥʥʫʶ ʩʭʝʤʫ. ʂʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʠʟ ʯʠʩʣʘ ʚʭʦʜʷʱʠʭ ʚ 

ʜʘʥʥʫʶ SDAI-ʤʦʜʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʠʣʠ ʚ ʵʪʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʩʭʝʤʝ 

ʠʣʠ ʚ ʦʜʥʦʡ ʠʟ ʩʭʝʤ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʘʷ ʩ ʩʦʙʩʪʚʝʥ-

ʥʦʡ ʩʭʝʤʦʡ SDAI-ʤʦʜʝʣʠ. 

ʅʝʩʢʦʣʴʢʦ SDAI-ʤʦʜʝʣʝʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʜʥʦʡ ʩʭʝʤʝ ʠ ʢ ʠʥʪʝʨʦʧʝʨʘ-

ʙʝʣʴʥʳʤ ʩ ʥʝʡ ʩʭʝʤʘʤ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʵʢʟʝʤʧʣʷʨ ʩʭʝʤʳ - 

SCHEMA INSTANCE. ʆʜʥʘ SDAI-ʤʦʜʝʣʴ ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʭʦʜʠʪʴ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʭʝʤ.  ʕʢʟʝʤʧʣʷʨ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʧʦʣʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ).  ʉʩʳʣʢʠ ʠʟ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʵʢʟʝʤʧʣʷʨ ʩʭʝʤʳ ʥʘ ʵʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʝʡ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʵʢʟʝʤʧʣʷʨ ʩʭʝʤʳ, 

ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ.  ɺʦʟʤʦʞʥʦʩʪʴ ʚʭʦʞʜʝʥʠʷ SDAI-ʤʦʜʝʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝ-

ʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʩʭʝʤ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ ʚ ʨʘʟʜʝʣʝʥʥʦʤ ʨʝʞʠʤʝ. 

ʕʢʟʝʤʧʣʷʨ ʩʭʝʤʳ (SCHEMA INSTANCE) ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ SDAI-

ʤʦʜʝʣʠ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʝʧʦʟʠʪʦʨʠʷʭ. 

ʀʥʬʦʨʤʘʮʠʠ ʦ ʢʦʣʠʯʝʩʪʚʝ ʠ ʩʦʩʪʘʚʝ SDAI-ʤʦʜʝʣʝʡ ʪʘʢʞʝ ʭʨʘʥʠʪʩʷ ʚ 

ʚʠʜʝ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ. ʆʪʣʠʯʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʠʭ 

SDAI-ʤʦʜʝʣʠ ʦʪ ʚʩʝʭ ʧʨʦʯʠʭ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ ʣʠʰʴ ʚ ʪʦʤ, ʯʪʦ ʩʘʤʠ 

ʵʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʝʡ, ʦʧʠʩʳʚʘʶʱʠʝ SDAI-ʤʦʜʝʣʴ ʥʠ ʚ ʢʘʢʫʶ SDAI-ʤʦʜʝʣʴ 

ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʥʝ ʚʭʦʜʷʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʧʨʝʪʘ ʥʘ ʚʭʦʞʜʝʥʠʝ ʵʪʠʭ 

ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʢʘʢʫʶ-ʥʠʙʫʜʴ SDAI-ʤʦʜʝʣʴ ʥʝʪ.  ʉʘʤʘ SDAI-ʤʦʜʝʣʴ ʤʦʞʝʪ 

ʙʳʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʘ SCOPE (ʦʙʣʘʩʪʝʡ ʚʠʜʠʤʦʩʪʠ). 

ʆʙʣʘʩʪʠ ʚʠʜʠʤʦʩʪʠ ʦʙʨʘʟʫʶʪ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʛʣʫʙʠʥʳ. ʆʧʨʝʜʝʣʝʥʳ ʦʧʝʨʘʮʠʠ ʥʘʜ ʦʙʣʘʩʪʷʤʠ ʚʠʜʠʤʦʩʪʠ: 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʣʘʩʪʝʡ ʚʠʜʠʤʦʩʪʠ (ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦ-

ʩʪʠ, ʜʦʙʘʚʣʝʥʠʝ ʚ ʦʙʣʘʩʪʴ ʚʠʜʠʤʦʩʪʠ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ, ʫʜʘʣʝʥʠʝ ʵʢʟʝʤ-

ʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʠʟ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦʩʪʠ, ʫʧʨʘʚʣʝʥʠʶ ʚʠʜʠʤʦʩʪʴʶ ʵʢʟʝʤʧʣʷʨʦʚ 

ʩʫʱʥʦʩʪʝʡ ʠʟ-ʟʘ ʧʨʝʜʝʣʦʚ ʦʙʣʘʩʪʠ ʚʠʜʠʤʦʩʪʠ); 

ʦʧʝʨʘʮʠʠ ʥʘʜ ʦʙʣʘʩʪʷʤʠ ʚʠʜʠʤʦʩʪʠ ʚ ʮʝʣʦʤ - ʢʦʧʠʨʦʚʘʥʠʝ, ʫʜʘʣʝʥʠʝ ʠ 

ʧʨʦʚʝʨʢʘ ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 
ʂʣʘʩʩʳ ʬʫʥʢʮʠʡ SDAI 
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ʋʧʨʘʚʣʝʥʠʝ ʩʨʝʜʦʡ ʠʩʧʦʣʥʝʥʠʷ ʠ ʩʝʩʩʠʝʡ (Environment and session 

operations) ï 15 ʬʫʥʢʮʠʡ 

ʆʧʝʨʘʮʠʠ ʥʘʜ ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʭʝʤ, ʨʝʧʦʟʠʪʦʨʠʷʤʠ ʠ SDAI-ʤʦʜʝʣʷʤʠ 

(Schema instance, repository and SDAI-model operations) ï 20 ʬʫʥʢʮʠʡ 

ʆʧʝʨʘʮʠʠ ʥʘʜ ʦʙʣʘʩʪʷʤʠ ʚʠʜʠʤʦʩʪʠ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ (Scope 

operations) ï 10 ʬʫʥʢʮʠʡ 

ʆʧʝʨʘʮʠʠ ʩ ʪʠʧʘʤʠ ʜʘʥʥʳʭ (Type operations) ï 4 ʬʫʥʢʮʠʠ 

ʆʧʝʨʘʮʠʠ ʥʘʜ ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʫʱʥʦʩʪʝʡ (Entity instance operations) ï 23 

ʬʫʥʢʮʠʠ 

ʆʧʝʨʘʮʠʠ ʥʘʜ ʘʛʨʝʛʘʪʥʳʤʠ ʘʪʨʠʙʫʪʘʤʠ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ (Entity 

instance aggregate operations) ï 25 ʬʫʥʢʮʠʡ 

ʆʧʝʨʘʮʠʠ ʩʦʟʜʘʥʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʨʘʟʨʝʰʝʥʳ ʪʦʣʴʢʦ ʥʘʜ ʵʢ-

ʟʝʤʧʣʷʨʘʤʠ ʧʨʠʢʣʘʜʥʳʭ ʩʫʱʥʦʩʪʝʡ 

ʈʘʥʥʝʝ ʠ ʧʦʟʜʥʝʝ ʩʚʷʟʳʚʘʥʠʷ 

ʂʦʥʢʨʝʪʥʳʝ ʨʝʘʣʠʟʘʮʠʠ SDAI ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ 

ʛʨʫʧʧʳ: ʨʝʘʣʠʟʘʮʠʷ SDAI ʨʘʥʥʝʛʦ ʩʚʷʟʳʚʘʥʠʷ (EARLY BINDING) ʠ ʨʝʘʣʠʟʘ-

ʮʠʷ SDAI ʧʦʟʜʥʝʛʦ ʩʚʷʟʳʚʘʥʠʷ (LATE BINDING). 

ʈʝʘʣʠʟʘʮʠʷ SDAI ʩ ʨʘʥʥʠʤ ʩʚʷʟʳʚʘʥʠʝʤ ʥʝ ʩʦʜʝʨʞʠʪ ʩʣʦʚʘʨʷ ʜʘʥʥʳʭ. 

ʈʝʘʣʠʟʘʮʠʷ SDAI ʩ ʧʦʟʜʥʠʤ ʩʚʷʟʳʚʘʥʠʝʤ ʩʦʜʝʨʞʠʪ ʩʣʦʚʘʨʴ ʜʘʥʥʳʭ, ʜʦʩʪʫʧ-

ʥʳʡ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. 

ʈʘʥʥʝʝ ʩʚʷʟʳʚʘʥʠʝ 

ʉʠʩʪʝʤʳ ʩ ʨʘʥʥʠʤ ʩʚʷʟʳʚʘʥʠʝʤ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʦʟʜʘʥʠʝ ʧʦʜʜʝʨʞʠʚʘʝ-

ʤʳʭ ʢʦʥʢʨʝʪʥʳʤ ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ.  ʉʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʦʪʦʙʨʘʞʘʶʪ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ, ʩʜʝʣʘʥʥʳʝ ʩʨʝʜʩʪʚʘʤʠ EXPRESS.  

ʅʘʧʨʠʤʝʨ, ʨʘʥʥʝʝ ʩʚʷʟʳʚʘʥʠʝ ʜʣʷ ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ AP203, ʩʜʝʣʘʥʥʦʝ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ SDAI C++, ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʢʘʞʜʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʜʝʣʘʥ-

ʥʦʛʦ ʥʘ EXPRESS, ʩʚʦʡ ʢʣʘʩʩ C++.  ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʠʪ ʚ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʨʢʠ ʪʠʧʦʚ. 

ʂʣʘʩʩʳ C++ ʜʣʷ ʨʘʥʥʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʦʙʳʯʥʦ ʛʝʥʝʨʠʨʫʶʪʩʷ ʢʦʤʧʠʣʷʪʦ-

ʨʦʤ EXPRESS (ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʨʝʞʠʤʝ ʛʝʥʝʨʘʮʠʠ ʢʣʘʩʩʦʚ C++).  ʆʧʨʝʜʝʣʝ-

ʥʠʷ ʩʫʱʥʦʩʪʝʡ ENTITY ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʢʣʘʩʩʳ, ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ TYPE 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʣʠ ʚ ʢʣʘʩʩʳ, ʠʣʠ ʚ ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʦʚ (TYPEDEF).  ʉʪʨʫʢʪʫ-

ʨʘ ʥʘʩʣʝʜʦʚʘʥʠʷ, ʦʧʠʩʘʥʥʘʷ ʩʨʝʜʩʪʚʘʤʠ EXPRESS, ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʠʝʨʘʨʭʠʶ 

ʢʣʘʩʩʦʚ C++.  ʂʘʞʜʳʡ ʠʟ ʢʣʘʩʩʦʚ ʠʤʝʝʪ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ ʠ ʤʦʜʠʬʠʢʘʮʠʠ ʜʣʷ 

ʭʨʘʥʷʱʠʭʩʷ ʘʪʨʠʙʫʪʦʚ, ʠ ʢʦʥʩʪʨʫʢʪʦʨʳ ʜʣʷ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʵʢʟʝʤʧʣʷ-

ʨʦʚ.  ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʝʡ, ʩʜʝʣʘʥʥʦʛʦ 

ʩʨʝʜʩʪʚʘʤʠ EXPRESS, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʢʣʘʩʩʳ C++. 

ENTITY Point; 

  x : REAL; 

  y : REAL; 

END_ENTITY; 
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ʇʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʢʣʘʩʩʦʚ 

C++ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ, ʧʨʠʩʚʦʝʥʠʷ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʘʤ ʠ 

ʟʘʧʠʩʠ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ ʚ ʨʝʧʦʟʠʪʦʨʠʡ ʩʫʱʥʦʩʪʴ ʩʦʟʜʘʝʪʩʷ ʩ ʧʨʠʤʝ-

ʥʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʚʝʨʩʠʠ ʦʧʝʨʘʪʦʨʘ new. 
./* Create a point using the default constructor 

 * and use the update methods to set its values. */ 

 SdaiModelH mod; 

 PointH point1 = SdaiCreate(mod, Point); 

 Point1->x (1.0); 

 Point1->y (0.0); 

ʇʦʟʜʥʝʝ ʩʚʷʟʳʚʘʥʠʝ 

SDAI ʧʦʟʜʥʝʛʦ ʩʚʷʟʳʚʘʥʠʷ, ʪʘʢʦʝ, ʢʘʢ SDAI C, ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʜʦʩʪʫʧʘ 

ʢ ʜʘʥʥʳʤ ʩʣʦʚʘʨʴ ʜʘʥʥʳʭ EXPRESS.  ʇʨʠ ʧʦʟʜʥʝʤ ʩʚʷʟʳʚʘʥʠʠ ʥʝ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʛʝʥʝʨʠʨʫʝʤʳʝ ʩʪʨʫʢʪʫʨʳ .  ɼʣʷ ʚʩʝʭ ʦʧʨʝʜʝʣʝʥʠʡ ʤʦʜʝʣʠ EXPRESS ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʦʜʥʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ. 

ɼʣʷ ʧʦʠʩʢʘ ʟʥʘʯʝʥʠʡ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʦʚʘʨʴ ʜʘʥʥʳʭ SDAI.  

ʇʨʠʢʣʘʜʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʧʨʠʩʚʦʝʥʠʷ ʠ ʟʘʧʨʦʩʘ ʟʥʘ-

ʯʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʥʘʙʦʨ ʧʨʦʩʪʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʘ 

ʥʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʟʥʘʯʝʥʠʡ.  ʅʠʞʝ ʧʨʠʚʝʜʝʥ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ SDAI 

ʧʦʟʜʥʝʛʦ ʩʚʷʟʳʚʘʥʠʷ: 

/* create new instances */ 

SdaiAppInstance point1; 

point1 = sdaiCreateInstanceBN(myModel, ñpointò); 

sdaiPutAttrBN(point1, ñXò, sdaiREAL, 1.0); 

sdaiPutAttrBN(point1, ñYò, sdaiREAL, 0.0); 

ɺ ʦʙʱʝʤ, ʧʦʟʜʥʝʝ ʩʚʷʟʳʚʘʥʠʝ ʧʦʣʝʟʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʨʘ-

ʙʦʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʨʝ-

ʜʝʣʝʥʠʡ ʜʘʥʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ ʩʭʝʤʘʤ EXPRESS, ʚ ʫʩʣʦʚʠʷʭ, 

ʢʦʛʜʘ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʩʪʨʦʛʦʤ ʢʦʥʪʨʦʣʝ ʪʠʧʦʚ.  ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ 

ʜʘʥʥʳʭ, ʩʜʝʣʘʥʥʦʝ ʩʨʝʜʩʪʚʘʤʠ EXPRESS, ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʦ ʙʝʟ ʦʪʨʘʞʝ-

ʥʠʷ ʚʣʠʷʥʠʷ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. 
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ɺʳʧʦʣʥʷʝʤʳʝ ʜʝʡʩʪʚʠʷ ʀʩʧʦʣʴʟʫʝʤʦʝ ʦʧʠʩʘʥʠʝ ʉʦʩʪʦʷʥʠʝ ʤʦʜʝʣʠ 

SCHEMA 

simple_point_schema; 

 

ENTITY point; 

y : REAL; 

y : REAL; 

z : REAL; 

END_ENTITY; 

 

END_SCHEMA; 
5.0 

5.0 7.5 

5.0 7.5 2.5 

SdaiModel NewModel = 

sdaiCreateModelBN(Repository, 

óexample_modelô, 

ôsimple_point_schemaô); 

SdaiInstance NewInstance = 

sdaiCreateInstanceBN(NewModel, 

ópointô); 

sdaiPutAttrBN(NewInstance, 

óxô, sdaiREAL, 5.0); 

sdaiPutAttrBN(NewInstance, 

óyô, sdaiREAL, 7.5); 

sdaiPutAttrBN(NewInstance, 

ózô, sdaiREAL, 2.5); 

ʇʫʩʪʘʷ SDAI-ʤʦʜʝʣʴ 

ʇʫʩʪʦʡ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʚ SDAI-ʤʦʜʝʣʠ 

ɺʩʝ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ ʧʨʠʩʚʦʝʥʳ 

 

ʈʠʩ.  34. ʆʨʛʘʥʠʟʘʮʠʷ ʜʦʩʪʫʧʘ ʢ ʜʘʥʥʳʤ ʧʨʠ ʧʦʟʜʥʝʤ ʩʚʷʟʳʚʘʥʠʠ. 

 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʩʪʘʥʜʘʨʪʥʳʡ, ʥʝ ʦʯʝʥʴ ʙʦʣʴʰʦʡ, ʇʨʠʢʣʘʜʥʦʡ ʇʨʦ-

ʪʦʢʦʣ STEP ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʩʦʪʥʠ ʦʧʨʝʜʝʣʝʥʠʡ ʪʠʧʦʚ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, 

ʇʨʦʪʦʢʦʣ AP203 ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʷ 262 ʪʠʧʦʚ ʩʫʱʥʦʩʪʝʡ, ʠ ʵʪʦ ʜʘʣʝʢʦ 

ʥʝ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʠʟ ʇʨʠʢʣʘʜʥʳʭ ʇʨʦʪʦʢʦʣʦʚ), ʇʨʦʪʦʢʦʣ AP214 ʩʦʜʝʨʞʠʪ 

ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 900 ʩʫʱʥʦʩʪʝʡ, ʘ AP210 ï ʙʦʣʝʝ 1000 ʩʫʱʥʦʩʪʝʡ..  ʇʨʠ ʨʘʥ-

ʥʝʤ ʩʚʷʟʳʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʢʘʞʜʦʝ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʢʣʘʩʩʳ 

C++, ʦʪʢʦʤʧʠʣʠʨʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʢʣʘʩʩʦʚ ʠ ʩʦʙʨʘʪʴ ʠʭ ʚ ʙʠʙʣʠʦʪʝʢʠ. 

ʆʧʠʩʘʥʥʘʷ ʥʘ ʷʟʳʢʝ EXPRESS ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ STEP 

ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʪʠʧʦʚ ʩʫʱʥʦʩʪʝʡ ʠ ʩʚʦʡʩʪʚ ʩʫʱʥʦʩʪʝʡ, 

ʩʣʦʞʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʥʘʩʣʝʜʦʚʘʥʠʷ ʠ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʛʨʝʛʘʪ-

ʥʳʭ ʪʠʧʦʚ ʜʘʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʫʨʦʚʥʷʤʠ ʚʣʦʞʝʥʥʦʩʪʠ.  ʊʘ-

ʢʘʷ ʤʦʜʝʣʴ ʧʣʦʭʦ ʩʦʚʤʝʩʪʠʤʘ ʩ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʜʘʥʥʳʭ, ʠ ʧʝʨʚʳʝ ʧʦ-

ʧʳʪʢʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ STEP ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʣʷʮʠʦʥʥʳʭ 

ʤʦʜʝʣʝʡ ʥʝ ʜʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʠʥʮʠʧ ʧʦʟʜʥʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʪʝʭʥʦʣʦʛʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʝʪʝʡ.  ʈʘʟʨʘʙʦʪʢʘ SDAI, ʧʝʨʚʳʝ ʚʘʨʠʘʥʪʳ ʢʦ-

ʪʦʨʦʛʦ ʧʦʷʚʠʣʠʩʴ ʚ 1992 ʛʦʜʫ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʭʦʜʘ 

ʦʪ ʨʝʣʷʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʜʘʥʥʳʭ ʢ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʤʦʜʝʣʷʤ. 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

12. ʉ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ 
ʨʝʘʣʠʟʘʮʠʷ ʙʠʙʣʠʦʪʝʢʠ SDAI. 

13. ʏʝʤ ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ʨʘʥʥʝʛʦ ʩʚʷʟʳʚʘʥʠʷ ʦʪ ʧʨʠʥʮʠʧʘ ʧʦʟʜʥʝʛʦ 
ʩʚʷʟʳʚʘʥʠʷ.  ʇʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʛʦ ʠʟ ʧʨʠʥʮʠʧʦʚ. 

6. ʄʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 
STEP 

ʇʦʥʷʪʠʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʠʛʨʘʝʪ ʚ STEP ʢʣʶʯʝʚʫʶ ʨʦʣʴ.  ʇʦʩʢʦʣʴʢʫ 

STEP  - ʵʪʦ ʩʪʘʥʜʘʨʪ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ, ʪʦ ʧʦʜ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴʶ ʚ STEP 

ʧʦʥʠʤʘʝʪʩʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʧʦ ʜʘʥʥʳʤ, ʠʣʠ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʜʘʥʥʳʭ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʦʩʪʨʘʥʩʪʚʘ STEP.  ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʝʜʠʥʠʮʘ STEP ï ʵʪʦ 

ʇʨʠʢʣʘʜʥʦʡ ʇʨʦʪʦʢʦʣ, ʪʦ ʚ STEP ʦʩʥʦʚʥʦʡ ʘʩʧʝʢʪ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ï 

ʵʪʦ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʇʨʠʢʣʘʜʥʳʭ ʇʨʦʪʦʢʦʣʦʚ. 

ɺ ʩʪʘʥʜʘʨʪʝ ISO 10303 STEP ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ 

ʯʠʩʣʘ ʇʨʦʪʦʢʦʣʦʚ ʇʨʠʤʝʥʝʥʠʷ (AP, Application Protocol), ʩʦʜʝʨʞʘʱʠʭ ʩʪʘʥ-

ʜʘʨʪʠʟʦʚʘʥʥʳʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʩʭʝʤʳ ʧʨʠʢʣʘʜʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ.  

ʇʨʦʪʦʢʦʣʳ ʇʨʠʤʝʥʝʥʠʷ ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʧʝʨʝʢʨʳʚʘʪʴʩʷ.  ɺ ʨʘʟ-

ʣʠʯʥʳʭ ʇʨʦʪʦʢʦʣʘʭ ʇʨʠʤʝʥʝʥʠʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʠʥʘʢʦʚʳʝ ʠʣʠ 

ʩʭʦʜʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʥʷʪʠʷ (ʩʫʱʥʦʩʪʠ).  

ʅʘʧʨʠʤʝʨ, ʧʦʥʷʪʠʷ ʠʟʜʝʣʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʷ, ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʡ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʇʨʦʪʦʢʦʣʘʭ.  ʇʦ-

ʥʷʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʪʨʫʢʪʫʨʳ ʠʟʜʝʣʠʷ ʠʤʝʶʪʩʷ ʚ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʇʨʦʪʦʢʦʣʦʚ, ʠ ʪ.ʜ.  ʋʩʠʣʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʩʪʘʥʜʘʨʪʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʦʙʱʠʝ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʇʨʦʪʦʢʦʣʦʚ ʧʦʥʷʪʠʷ ʦʧʠʩʳʚʘʣʠʩʴ ʦʜʠʥʘʢʦʚʦ.   

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʪʴ ʦʜʥʦʨʦʜʥʦʩʪʴ ʢʦʥ-

ʮʝʧʪʫʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʩʤʝʞ-

ʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʩʭʦʞʠʝ ʠʣʠ ʠʜʝʥʪʠʯʥʳʝ ʧʦʥʷʪʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʦʜʠʥʘʢʦʚʳʤʠ ʠʣʠ ʨʦʜʩʪʚʝʥʥʳʤʠ ʤʝʞʜʫ ʩʦʙʦʡ ʩʫʱʥʦʩʪʷʤʠ. 

ʇʨʠ ʫʩʣʦʚʠʠ ʪʦʛʦ, ʯʪʦ ʵʪʦ ʦʙʝʩʧʝʯʝʥʦ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ, ʩʦʟʜʘʚ ʩ 

ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʫʶ ʠʟʜʝʣʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʜʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʦʜʥʦʛʦ AP), ʦʪʜʝʣʠʪʴ ʪʫ ʯʘʩʪʴ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ 

ʩʦʜʝʨʞʠʪ ʜʘʥʥʳʝ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠ ʜʨʫʛʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ (ʜʨʫʛʦʤʫ AP) ʠ ʧʝʨʝʜʘʪʴ ʵʪʠ ʜʘʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠ-

ʣʦʞʝʥʠʶ, ʨʘʙʦʪʘʶʱʝʤʫ ʚ ʵʪʦʡ ʜʨʫʛʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  ʊʘʢʘʷ ʩʭʝʤʘ ʧʝ-

ʨʝʜʘʯʠ ʜʘʥʥʳʭ ʧʦʢʘʟʘʥʘ ʥʘ . 
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ʆʪʦʙʨʘʞʘʶʪ 

 

ʈʠʩ.  35. ʇʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʤʘ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʜʘʥʥʳʭ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʧʨʝʜ-

ʤʝʪʥʳʤʠ ʦʙʣʘʩʪʷʤʠ 

ʊʘʢʘʷ ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚ ʩʪʘʥʜʘʨʪʝ 

STEP ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ çʨʝʩʫʨʩʦʚè, ʪ.ʝ. ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʩʘʤʳʭ ʦʙʱʠʭ ʠ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʦʥʷʪʠʡ. ʈʝʩʫʨʩʳ 

STEP ʦʧʨʝʜʝʣʝʥʳ (ʦʧʠʩʘʥʳ) ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ EXPRESS. ʏʘʩʪʠʯʥʦʝ ʧʝʨʝ-

ʢʨʳʪʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠ-

ʢʠ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʳʭ ʇʨʦʪʦʢʦʣʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʚʧʘʜʝʥʠʶ ʧʝʨʝʢʨʳ-

ʚʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ, ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʜʘʯʠ 

ʜʘʥʥʳʭ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʜʤʝʪʥʳʤʠ ʦʙʣʘʩʪʷʤʠ ʠ/ʠʣʠ ʨʘʟʣʠʯʥʳʤʠ ʵʪʘ-

ʧʘʤʠ ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ ʀʟʜʝʣʠʷ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʚ ʷʟʳʢʝ EXPRESS ʤʝʭʘʥʠʟʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʠʡ 

ʩʫʱʥʦʩʪʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʩʫʱʥʦʩʪʝʡ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʝ-

ʩʫʨʩʳ STEP, ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʮʝʧ-

ʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʮʝʧʦʯʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ: 

AP203 ï ʩʪʨʫʢʪʫʨʘ ʠʟʜʝʣʠʷ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟʜʝʣʠʷ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝ-

ʣʠ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟʜʝʣʠʷ; 

AP224 ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʜʥʦʡ ʜʝʪʘʣʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʵʪʦʡ ʜʝʪʘʣʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝ-

ʥʠʷ ʜʝʪʘʣʠ; 

AP213 ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪ; 

AP238 ï ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ; 

AP209 ï ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʨʘʩʯʝʪʥʳʝ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ. 
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ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʝʨʠʷ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʫʜʦʩʪʨʦʠʪʝʣʴ-

ʥʳʭ ʇʨʦʪʦʢʦʣʦʚ AP215, AP216, AP217/227, AP218, AP226 ʠ AP234. ʕʪʠ ʇʨʦ-

ʪʦʢʦʣʳ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ ʚ STEP ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʩʣʝ-

ʜʫʶʱʠʭ ʘʩʧʝʢʪʘʭ: 

- ʄʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʳʭ ʇʨʦʪʦʢʦʣʦʚ STEP, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʉʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ SDAI ʤʝʭʘʥʠʟʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʠ, 

ʪ.ʝ. ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʤʝʭʘʥʠʟʤ ʵʢʟʝʤʧʣʷʨʦʚ ʩʭʝʤ (schema instance), ʧʦ-

ʟʚʦʣʷʶʱʠʡ ʢʦʤʧʦʥʦʚʘʪʴ SDAI-ʤʦʜʝʣʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʢʦʥʮʝʧʪʫ-

ʘʣʴʥʳʤ ʩʭʝʤʘʤ. 

ʆʧʳʪ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦ ʦʭ-

ʚʘʪʠʪʴ ʚʝʩʴ ʢʨʫʛ ʚʦʧʨʦʩʦʚ ʦʜʥʠʤ ʩʪʘʥʜʘʨʪʦʤ. 

ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʟʜʘʥʠʠ STEP ʙʳʣ ʧʨʠʥʷʪ ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ: 

ʚʩʶ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘ ʨʘʟʙʠʪʴ ʥʘ ʨʷʜ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ñʇʨʠ-

ʢʣʘʜʥʳʭ ʦʙʣʘʩʪʝʡò, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʘʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʠʟʜʝʣʠʡ; 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʧʠʩʘʥʠʷ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.   

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ñʤʝʭʘʥʠʟʤò, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʥʷ-

ʪʠʷʭ OSI ʠ ʦʧʳʪʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ IGES: ñʧʨʠʢʣʘʜʥʦʡ ʧʨʦʪʦʢʦʣò (AP - 

application protocol). 

ɺ ʠʶʥʝ 1989 TC184/SC4/WG1 ISO ʧʨʠʥʷʣʘ ʩʣʝʜʫʶʱʫʶ ʩʪʨʘʪʝʛʠʶ ʨʘʟʨʘ-

ʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ (AP): 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ STEP ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʚ 

ʨʘʤʢʘʭ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ (AP) ʠ ʥʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʚʩʝʭ ʢʦʥʩʪʨʫʢʮʠʡ STEP. 

ʂʘʞʜʳʡ ʧʨʦʪʦʢʦʣ, ʠʩʧʦʣʴʟʫʶʱʠʡ STEP ʜʦʣʞʝʥ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʦʧʠʩʳʚʘʪʴ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʚʳʙʨʘʥʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʦʙʣʘʩʪʠ. 

ʄʝʪʦʜ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʜʦʣʞʝʥ ʠʤʝʪʴ ʤʝʭʘʥʠʟʤʳ, ʛʘ-

ʨʘʥʪʠʨʫʶʱʠʝ, ʯʪʦ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʢʣʘʜ-

ʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʩʦʚʤʝʩʪʥʦ.  ʇʨʦʪʦʢʦʣʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʙʘʟʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

STEP ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʇʨʠʢʣʘʜʥʦʤʫ ʇʨʦʪʦʢʦʣʫ ʠ ʤʝʪʦ-

ʜʠʢʘ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ ʠʟʣʦʞʝʥʳ ʚ ʜʦʢʫʤʝʥʪʝ ñGuidelines 

for the development and approval of STEP Application Protocolò (ʈʫʢʦʚʦʜʩʪʚʦ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʶ ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ STEP). 
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ʆʙʦʙʱʝʥʥʦʝ 

ʧʦʥʷʪʠʝ é 
ʆʙʱʠʝ 

ʘʪʨʠʙʫʪʳ 

ʈʝʩʫʨʩʳ 

ʇʦʥʷʪʠʝ 

ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ 1 

ʇʦʥʷʪʠʝ 

ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ 2 

 

é é 

ʇʨʦʪʦʢʦʣ ʇʨʠʤʝʥʝʥʠʷ 1 

(ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ 1) 

ʇʨʦʪʦʢʦʣ ʇʨʠʤʝʥʝʥʠʷ 2 

(ʇʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ 2) 

ʋʪʦʯʥʷʶʱʠʝ

ʘʪʨʠʙʫʪʳ
 

ʋʪʦʯʥʷʶʱʠʝ 

ʘʪʨʠʙʫʪʳ 

 

ʈʠʩ.  36. ʇʨʠʥʮʠʧ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʂʦʤʠʪʝʪʦʤ TC184/SC4 ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ, ʢʦ-

ʪʦʨʳʤʠ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʘʞʜʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ: 

ɹʘʟʦʚʳʝ ʨʝʩʫʨʩʳ STEP ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʪʦʣʴʢʦ ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʳʝ 

ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ; 

ɹʘʟʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ STEP ʤʦʛʫʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʠʢʣʘʜʥʦʤ ʧʨʦ-

ʪʦʢʦʣʝ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʜʦʙʘʚʣʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ; 

ʠʟʤʝʥʝʥʠʝ ʥʝʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʘʪʨʠʙʫʪʦʚ (OPTIONAL); 

ʜʦʙʘʚʣʝʥʠʡ ʧʨʘʚʠʣ (WHERE, RULE, ʠ ʜʨ.), ʫʧʨʘʚʣʷʶʱʠʭ ʟʥʘʯʝʥʠʷʤʠ ʘʪ-

ʨʠʙʫʪʦʚ ʠ ʧʦʚʝʜʝʥʠʝʤ ʦʙʲʝʢʪʦʚ; 

ʩʦʟʜʘʥʠʝ ʧʦʜʪʠʧʦʚ (SUBTYPE) ʦʙʲʝʢʪʦʚ, ʧʨʠ ʵʪʦʤ ʧʦʜʪʠʧ ʤʦʞʝʪ ʠʤʝʪʴ 

ʣʶʙʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʪʨʠʙʫʪʳ. 

ʄʦʜʝʣʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ.  ʂʘʞʜʳʡ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʪʦʢʦʣ ʜʦʣʞʝʥ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʨʠ ʪʠʧʘ ʤʦʜʝʣʝʡ: 

- ʌʫʥʢʮʠʦʥʘʣʴʥʫʶ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (AAM ); 

- ʂʦʥʮʝʧʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ARM); 

- ʄʦʜʝʣʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʩʫʨʩʦʚ STEP (AIM ). 
ʆʙʦʟʥʘ-

ʯʝʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʦʜʝʨʞʘʥʠʝ ʉʨʝʜʩʪʚʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ 

AAM  Application Activity  

Model 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦ-

ʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ 

ʉʪʨʫʢʪʫʨʘ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʩʦʟ-

ʜʘʶʪ ʠ ʠʩʧʦʣʴʟʫʶʪ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʷ ʚ ʢʦʥʪʝʢ-

ʩʪʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʭʚʘʪʳ-

ʚʘʝʤʦʡ ʜʘʥʥʳʤ ʧʨʦʪʦʢʦʣʦʤ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ 

ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚ ʜʘʥʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʫʞʝ ʜʦʩʪʠʛ-

ʥʫʪ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

IDEF0 
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ʆʙʦʟʥʘ-

ʯʝʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʉʦʜʝʨʞʘʥʠʝ ʉʨʝʜʩʪʚʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ 

ARM Application Reference 

Model 

ʉʧʨʘʚʦʯʥʘʷ ʤʦʜʝʣʴ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ (ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ 

ʜʘʥʥʳʭ), ʦʧʠʩʳʚʘʶʱʘʷ ʩʪʨʫʢʪʫʨʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʥʷʪʠʡ ʧʨʝʜ-

ʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʠʭ ʩʚʷʟʠ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʠʝ ʨʝʘʣʠʟʘʮʠʶ AAM .  

ARM ʩʪʨʦʠʪʩʷ ʧʦʣʥʦʩʪʴʶ ʚ ʪʝʨ-

ʤʠʥʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

EXPRESS, ʨʘ-

ʥʝʝ ʠʩʧʦʣʴʟʦʚʘ-

ʣʠʩʴ: 

IDEF1X, ʜʠʘ-

ʛʨʘʤʤʳ ʏʝʥʘ, 

NIAM  

AIM  Application Interpreted 

Model 

ʀʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʘʷ 

ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ, 

ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʘʷ ARM, ʥʦ 

ʚʳʨʘʞʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ ʩʫʱʥʦ-

ʩʪʝʡ, ʠʤʝʶʱʠʭʩʷ ʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʨʝʩʫʨʩʘʭ STEP.  ʇʨʦʮʝʩʩ 

ʚʳʨʘʞʝʥʠʷ ʩʦʜʝʨʞʠʤʦʛʦ ARM, 

ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʦʜʙʦʨʝ ʠ 

ʘʜʘʧʪʘʮʠʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ ʩʫʱʥʦ-

ʩʪʝʡ ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ. 

EXPRESS 

 

ʇʦʪʨʝʙʥʦʩʪʠ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 
ʨʝʩʫʨʩʳ 

ʋʪʚʝʨʞʜʝʥʥʘʷ TC184 SC4 ʄʝʪʦʜʠʢʘ 
ʈʘʟʨʘʙʦʪʢʠ ʇʨʦʪʦʢʦʣʦʚ ʇʨʠʤʝʥʝʥʠʷ  

ʌʦʨʤʘʣʴʥʳʝ ʥʦʪʘʮʠʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ 
ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

AAM (Application Activity 
Model) 

ʆʙʦʙʱʝʥʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ 
ʩʭʝʤʘ ʜʘʥʥʳʭ ʧʨʝʜʤʝʪʥʦʡ  

ʦʙʣʘʩʪʠ 
ARM (Application Reference 

Model) 
ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ  

ʩʭʝʤʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 
ʥʘ ʷʟʳʢʝ EXPRESS  

AIM (Application Interpreted 
Model) 

ɸʥʘʣʠʟʦʨʦʚʘʪʴ 
ʧʦʪʨʝʙʥʦʩʪʠ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʧʨʝʜʤʝʪʥʦʡ 
ʦʙʣʘʩʪʠ 

 

 

1 

ʆʧʨʝʜʝʣʠʪʴ 
ʩʦʩʪʘʚ 

ʥʝʦʙʭʦʜʠʤʳʭ 
ʜʘʥʥʳʭ 

 

 

2 

ʀʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ 
ʤʦʜʝʣʴ ʜʘʥʥʳʭ 
ʠʩʧʦʣʴʟʫʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 
ʨʝʩʫʨʩʳ 

 

 

3 IDEF0 IDEF1X EXPRESS 

ʈʘʟʨʘʙʦʪʘʪʴ  

ʪʝʩʪʳ ʜʣʷ 

ʧʨʦʚʝʨʢʠ 

ʨʝʘʣʠʟʘʮʠʡ 

 
4 

ʋʪʚʝʨʜʠʴ 

ʧʨʦʪʦʢʦʣ ʚ 

SC4 TC 184 

ISO 

 
5 

ʊʝʩʪʳ ʧʨʦʚʝʨʢʠ ʨʝʘʣʠʟʘʮʠʡ 

ʋʪʚʝʨʞʜʝʥʥʳʡ 
 ʉʪʘʥʜʘʨʪ ISO 

 

ʈʠʩ.  37.  ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ʇʨʠʯʝʤ AAM  ʠ ARM ʫʧʨʘʚʣʷʶʪ ʨʘʟʨʘʙʦʪʢʦʡ AIM .  AAM  ʠ ARM ʷʚʣʷʶʪ-

ʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʘ AIM, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʡ ʥʘ ʷʟʳʢʝ EXPRESS, ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʪʠʚʥʦʡ ʯʘʩʪʴʶ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ.  

ʂʦʥʩʪʨʫʢʮʠʠ AIM  ʠ ʝʛʦ ʧʨʠʢʣʘʜʥʘʷ ʦʙʣʘʩʪʴ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʟʘʠʤʥʦʝ ʩʦ-

ʦʪʚʝʪʩʪʚʠʝ; 

ʆʙʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʦʜʥʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ STEP.  ʆʙʱʘʷ ʯʘʩʪʴ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʨʦʪʦʢʦʣʦʚ ʦʙʲʝʜʠʥʷʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ï AIC (ʪʦʤʘ 

500-ʡ ʩʝʨʠʠ). 
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ʇʨʠʢʣʘʜʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʞʝ ʪʦʤ 300-ʡ ʩʝʨʠʠ, ʩʦʜʝʨʞʘ-

ʱʠʡ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʩʪʦʚ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʠʢʣʘʜʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. 

ʉʦʩʪʘʚ ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ 

ɺ ʈʫʢʦʚʦʜʩʪʚʝ ʧʨʠʚʝʜʝʥ ʩʦʩʪʘʚ ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ: 

- ʇʨʝʜʠʩʣʦʚʠʝ 

- ɺʚʝʜʝʥʠʝ 

- ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ 

- ʅʦʨʤʘʪʠʚʥʳʝ ʩʩʳʣʢʠ 

- ʀʩʧʦʣʴʟʫʝʤʳʝ ʦʧʨʝʜʝʣʝʥʠʷ 

- ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

- ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ 

- ʇʨʠʢʣʘʜʥʘʷ ʤʦʜʝʣʴ 

- ʊʘʙʣʠʮʳ ʦʪʦʙʨʘʞʝʥʠʷ 

- ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ 

- ʂʣʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʉʦʩʪʘʚ ʧʨʠʣʦʞʝʥʠʡ ʢ ʇʨʠʢʣʘʜʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʪʘʢʞʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥ. 
 

ʀʥʜʝʢʩ ʆʙʷʟʘʪ. ʉʦʜʝʨʞʘʥʠʝ 

A ɼʘ ʇʦʣʥʳʡ ʪʝʢʩʪ ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ ʥʘ ʷʟʳʢʝ EXPRESS 

B ɼʘ ʊʘʙʣʠʮʘ ʢʦʨʦʪʢʠʭ ʠʤʝʥ ʦʙʲʝʢʪʦʚ ʠ ʪʠʧʦʚ 

C ɼʘ ʇʨʦʬʦʨʤʘ PICS 

D ɼʘ ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʘʣʠʟʘʮʠʠ 

E ɼʘ ʈʝʛʠʩʪʨʘʮʠʦʥʥʳʝ ʜʘʥʥʳʝ ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ 

F ɼʘ ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ (AAM ), ʚʢʣʶʯʘʶʱʘʷ ʦʧʨʝʜʝʣʝʥʠʷ 

(ʛʣʦʩʩʘʨʠʡ) ʠ ʩʭʝʤʳ IDEF0 

G ɼʘ ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ (ARM), ʚʢʣʶʯʘʶ-

ʱʘʷ ʩʭʝʤʳ EXPRESS-G (ʚ ʩʪʘʨʳʭ ʚʘʨʠʘʥʪʘʭ ʧʨʦʪʦʢʦʣʦʚ - 

IDEF1x) 

H ɼʘ ʉʭʝʤʳ EXPRESS-G 

J ʅʝʪ ʊʝʢʩʪ ʥʘ ʤʘʰʠʥʥʦʤ ʥʦʩʠʪʝʣʝ 

K ʅʝʪ ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʚʢʣʶʯʘʷ ʧʨʠʤʝʨ ʦʙʤʝʥʥʦʛʦ 

ʬʘʡʣʘ 

L ʅʝʪ ɹʠʙʣʠʦʛʨʘʬʠʷ 

M ʅʝʪ ʆʧʠʩʘʥʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʝʩʫʨʩʦʚ STEP 

 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ, ʩʝʨʪʠʬʠʢʘʮʠʠ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ʢʘʢ ʩʪʘʥʜʘʨʪʘ ISO. 

ɸʚʪʦʨʳ ʤʝʪʦʜʠʢʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʯʪʦ 

ʧʨʠʢʣʘʜʥʦʡ ʧʨʦʪʦʢʦʣ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʳʡ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʣʥʳʤ ʠʟʫʯʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʟ-

ʚʠʪʠʝʤ ʩʘʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʣʣʝʢʪʠʚ ʚ ʨʘʤʢʘʭ SC4 (PMAG), ʣʠʙʦ ʵʪʠʤ ʟʘʥʠʤʘʝʪʩʷ ʠʥʠ-

ʮʠʘʪʠʚʥʘʷ ʛʨʫʧʧʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ  ʩʚʦʶ ʨʘʙʦʪʫ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ SC4. 

ʇʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 
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ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʧʨʦʝʢʪʘ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ.  ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʚʢʣʶ-

ʯʘʝʪʩʷ ʚ ʧʨʦʝʢʪ STEP ʠ ʧʨʠʢʣʘʜʥʦʤʫ ʧʨʦʪʦʢʦʣʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʨʷʜʢʦʚʳʡ 

ʥʦʤʝʨ.  ʇʨʠ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʝʢʪʘ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ PMAG SC4 ʠʩʧʦʣʴʟʫʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʙʦʯʠʭ ʛʨʫʧʧ: 

WG2, WG3, WG4. 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʘʥʘʣʠʟʠʨʫʝʪ ʧʨʠʢʣʘʜʥʫʶ ʦʙʣʘʩʪʴ ʠ ʬʦʨʤʠʨʫʝʪ ʪʨʝʙʦʚʘ-

ʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʢ ʠʥʬʦʨʤʘʮʠʠ: 

ʪʠʧ ʠʟʜʝʣʠʡ; 

ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ; 

ʩʦʩʪʘʚ ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ; 

ʜʦʢʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ. 

ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʥʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ.  ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ AAM . 

ʕʢʩʧʝʨʪʳ STEP ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʦʣʦʞʝʥʠʡ 

STEP. 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʘʥ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ, ʠʩʧʦʣʴʟʫʷ AAM, ʢʦʥʮʝʧʮʠʶ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʬʦʨʤʠʨʫʝʪ ARM ʠ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ ʧʦʥʷʪʠʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (UOF). 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ARM, AAM  ʠ UOF ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ WG4 

ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʪʴ AIM  ʩ ʫʯʝʪʦʤ ʠʥʪʝʛʨʘʮʠʠ ʩ 

ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʩʤʝʞʥʳʤ ʧʨʝʜʤʝʪʥʳʤ ʦʙʣʘʩ-

ʪʷʤ.  ʈʝʟʫʣʴʪʘʪʦʤ ʵʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʫʪʚʝʨʞʜʝʥʠʝ ARM ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦ-

ʪʦʢʦʣʘ.  ʆʙʳʯʥʦ ʨʝʟʫʣʴʪʘʪ ʠʤʝʝʪ ʩʪʘʪʫʩ WD ( ʈʘʙʦʯʠʡ ʧʨʦʝʢʪ - Working 

Draft). 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ WG4, ʚʳʙʠʨʘʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʳʝ ʨʝʩʫʨʩʳ STEP ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʤʝʪ-

ʥʦʡ ʦʙʣʘʩʪʠ ʠ ARM.  ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʙʠʙʣʠʦʪʝʢ AIC. 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʩ ʧʦʤʦʱʴʶ WG4 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʪʦʢʦʣʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ AIM  ʠ ʪʘʙʣʠʮʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ARM - AIM.  ʆʙʳʯʥʦ 

ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʵʪʦʛʦ ʵʪʘʧʘ ʚʳʧʫʩʢʘʝʪʩʷ ʧʨʦʝʢʪ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, 

ʠʤʝʶʱʠʡ ʩʪʘʪʫʩ CD (ʇʨʦʝʢʪ ʂʦʤʠʪʝʪʘ - Commitee Draft). 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʢʦʤʧʠʣʠʨʫʝʪ AIM  ʠ ʧʨʦʚʦʜʠʪ ʧʨʦʚʝʨʢʫ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʥʳʤ ʨʝʩʫʨʩʘʤ STEP. 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʧʨʘʚʠʣʘ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʜʘʥʥʳʭ ʠ 

ʪʝʩʪʦʚʳʝ ʧʨʠʤʝʨʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʠʢʣʘʜʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. 

ɻʨʫʧʧʘ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 

WG4 ʠ WG6 ʜʣʷ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪʘ ISO. 

ʆʬʦʨʤʣʝʥʠʝ ʚʩʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʨʦʝʢʪʘ.  ʆʬʦʨʤʣʝʥʠʝ ʠ ʚʳʧʫʩʢ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ ISO ʩʦ ʩʪʘʪʫʩʦʤ IS. 
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ʕʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʢʦʥʮʝʧʮʠʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʦʚʘʨʷ ʧʦʥʷʪʠʡ (ʪʝʨʤʠʥʦʚ) ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʵʪʦʪ ʵʪʘʧ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʟʫʯʝʥʠʷ ʪʠʧʘ ʠʟʜʝʣʠʡ ʠ ʪʦʡ ʯʘʩʪʠ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʡ, ʜʣʷ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʜʘʥʥʳʡ ʧʨʠʢʣʘʜʥʦʡ 

ʧʨʦʪʦʢʦʣ. 

ɸʥʘʣʠʟ ʪʠʧʦʚʳʭ ʩʮʝʥʘʨʠʝʚ ʨʝʘʣʠʟʘʮʠʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʚ ʩʪʘʥʜʘʨʪʝ IDEF0. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ AAM  ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥ 

ʩʣʦʚʘʨʴ ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ - ʛʣʦʩʩʘʨʠʡ. 

ʊʘʢ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʷʟʠ (ʚʭʦʜʳ, ʚʳʭʦʜʳ, ʫʧʨʘʚʣʝʥʠʝ, ʤʝʭʘʥʠʟʤ) ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ARM ʠ AIM, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʚʷʟʝʡ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʭʦ-

ʜʠʪʩʷ ʣʠ ʦʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʜʘʥʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʡ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩʣʦʚʘʨʴ 

ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɿʜʝʩʴ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʢʦʪʦʨʳʝ ʜʦʣʞ-

ʥʳ ʙʳʪʴ ʨʝʰʝʥʳ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

ʇʝʨʚʘʷ ʪʨʫʜʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʤʝʞʜʫ ʧʨʦʪʦʢʦʣʘʤʠ ʪʨʝ-

ʙʫʝʪ ʦʜʥʦʦʙʨʘʟʠʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʦʥʷʪʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʥʪʝʢ-

ʩʪʘʭ.  ʅʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʫʪʴ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʡ ʪʨʫʜʥʦʩʪʠ - ʩʦʟʜʘʥʠʝ 

ʛʣʦʙʘʣʴʥʦʛʦ ʩʣʦʚʘʨʷ-ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ, ʧʦʜʦʙʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ɽʉʂɼ, 

ʆʂʇ ʠʣʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ɺʪʦʨʘʷ ʪʨʫʜʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʪʘʥʜʘʨʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʚ ʙʫʜʫʱʝʤ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʮʝʣʴʶ ʵʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʥʝʢʦʪʦʨʦʛʦ ñʙʫʜʫʱʝʛʦò ʧʨʦʮʝʩʩʘ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʤ ʦʧʳʪʝ ʠ ʘʥʘʣʠʟʝ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʤʳʡ ʚ TC184/SC4 ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ: 

ɿʘʛʦʣʦʚʦʢ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʢʦʪʦʨʳʡ ʷʩʥʦ ʦʧʨʝʜʝʣʷʝʪ ʦʙʣʘʩʪʴ ʧʨʠ-

ʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʅʘʧʨʠʤʝʨ, ʧʨʦʪʦ-

ʢʦʣ 213 ʠʤʝʝʪ ʟʘʛʦʣʦʚʦʢ: ñʈʘʟʨʘʙʦʪʢʘ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷ ʩ ʏʇʋ ʜʣʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡò). 

ɼʘʪʘ ʧʦʜʘʯʠ. 

ʆʨʛʘʥʠʟʘʮʠʠ (ʚʥʫʪʨʠ ʢʦʤʠʪʝʪʘ TC184 ʠʣʠ ʚʥʝ ʝʛʦ), ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʧʨʦ-

ʝʢʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

AAM . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʜʘʥʥʦʤ ʧʨʠʢʣʘʜ-

ʥʦʤ ʧʨʦʪʦʢʦʣʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʬʠʮʠʘʣʴʥʳʤʠ ʨʝʮʝʥʟʝʥʪʘʤʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʘ ʦʪ ʚʥʝʜʨʝ-

ʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ. 

ɺʦʟʤʦʞʥʳʝ ʩʚʷʟʠ ʩ ʜʨʫʛʠʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʦʚ STEP. 

ɺʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʦʪʦʢʦʣʘ. 
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ʇʣʘʥ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʚʢʣʶʯʘʶʱʠʝ ʩʨʦʢʠ ʚʳʧʫʩʢʘ 

ARM, AIM  ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʘʨʠʘʥʪʘ. 

ʊʘʙʣʠʮʘ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʢʘʞʜʳʡ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʡ ʙʣʦʢ (UoF, Unit of Functionality) ʠ ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʨʠʢʣʘʜʥʳʝ ʦʙʲʝʢʪʳ (application object)  ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʢʦʥʩʪʨʫʢʮʠʡ AIM  (Application Interpreted Model, ʀʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʘʷ <ʚ ʚʠ-

ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʩʨʝʜʩʪʚʘʤʠ ʷʟʳʢʘ EXPRESS ʩʫʱʥʦʩʪʝʡ> ʄʦʜʝʣʴ ʇʨʝʜ-

ʤʝʪʥʦʡ ʆʙʣʘʩʪʠ). 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

14. ʂʘʢʦʚʦ ʥʘʟʥʘʯʝʥʠʝ ʤʝʪʦʜʠʢʠ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

STEP. 

15. ʂʘʢ ʜʦʢʫʤʝʥʪʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʇʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ? 

7. ʆʩʥʦʚʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʚ ISO 
10303 STEP 

ʅʘʟʥʘʯʝʥʠʝ ʩʪʘʥʜʘʨʪʘ ISO 10303 STEP (ɻʆʉʊ ʈ ʀʉʆ 10303) ï ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʦʙʤʝʥʘ, ʘ ʪʘʢʞʝ ï ʜʣʷ ʭʨʘ-

ʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ (ʦʙʱʝʧʨʠʥʷʪʳʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤ ʩʨʦʢʦʤ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ 50 ʣʝʪ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʤʥʦ-

ʛʠʭ ʩʣʦʞʥʳʭ ʠʟʜʝʣʠʡ ï ʩʘʤʦʣʝʪʦʚ, ʩʫʜʦʚ, ɸʕʉ ʠ ʪ.ʜ.). 

ʉʪʘʥʜʘʨʪ ISO 10303 STEP ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ ʤʥʦʛʠʭ ʦʙ-

ʣʘʩʪʷʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ.  ʅʘ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ ʧʦʢʘʟʘʥʳ ʪʠʧʳ ʠʟʜʝʣʠʡ ʠ ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ, ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʢʦʪʦʨʳʭ ʪʨʝʙʫʶʪʩʷ STEP ʠ ʩʪʘʥʜʘʨʪʳ SC4. 

ʅʘ ʩʭʝʤʝ (ʈʠʩ.  38) ʧʦʢʘʟʘʥʘ ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʚ ʪʝʨʤʠʥʘʭ ʪʠʧʦʚ ʧʨʦʠʟʚʦ-

ʜʠʤʳʭ ʠʟʜʝʣʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʤ, ʢʫʜʘ ʵʪʠ ʠʟʜʝʣʠʷ ʚʢʣʶʯʘʶʪʩʷ. ʅʘ ʥʠʞ-

ʥʝʤ ʫʨʦʚʥʝ ʮʝʧʦʯʢʠ ʧʦʩʪʘʚʦʢ ʚʳʷʚʣʝʥʘ ʧʨʦʤʳʰʣʝʥʥʘʷ ʦʙʣʘʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ 

ʩʳʨʴʷ, ʘ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ï ʧʦʩʪʘʚʱʠʢʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨ. ʅʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ 

ʠʝʨʘʨʭʠʠ ʨʘʩʧʦʣʦʞʝʥʳ ʇʦʩʪʘʚʱʠʢʠ ʫʩʣʫʛ ʠ ʢʦʥʝʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ. 
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ʇʦʩʪʘʚʱʠʢʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨ
ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʝʪʠ/ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʝʪʠ ʩʚʷʟʠ
ʉʠʩʪʝʤʳ ʧʦʩʪʘʚʢʠ ʯʠʩʪʦʡ ʚʦʜʳ / ʉʠʩʪʝʤʳ ʚʦʜʦʩʪʦʢʘ
ʉʠʩʪʝʤʳ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ, ʩʝʪʠ ʛʘʟʦʩʥʘʙʞʝʥʠʷ

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʜʝʪʘʣʝʡ / ʢʦʤʧʦʥʝʥʪʦʚ

ʇʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʕʣʝʢʪʨʦʩʠʩʪʝʤʳ /ʩʠʩʪʝʤʳ ʩʚʷʟʠ 
ʂʦʥʩʪʨʫʢʮʠʠ

ɿʜʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ
ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ
ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ
     ʟʘʚʦʜʦʚ

ʉʫʜʦʩʪʨʦʝʥʠʝ

ʇʨʦʠʟʚʦʜʩʪʚʦ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʞ/ʜ ʪʨʘʥʩʧʦʨʪʘ
ʇʨʦʠʟʚʦʜʩʪʚʦ ʚʦʟʜʫʰʥʳʭ ʠ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʥʝʥʪʦʚ
ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ
ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʣʝʢʪʨʦʤʘʰʠʥ ʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʘʣʝʡ
ʂʨʝʧʝʞ, ʪʨʫʙʳ, ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʪʣʠʚʢʠ / ʧʦʢʦʚʢʠ
ʕʣʝʢʪʨʦʥʥʳʝ ʜʝʪʘʣʠ / ʫʩʪʨʦʡʩʪʚʘ

ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ
ʇʣʘʩʪʤʘʩʩʘ, ʠʟʷʱʥʘʷ ʢʝʨʘʤʠʢʘ, ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ
ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, ʙʳʪʦʚʘʷ ʭʠʤʠʷ

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ
ɼʦʙʳʯʘ ʤʝʪʘʣʣʘ ʠ ʫʛʣʷ, ʯʫʛʫʥ ʠ ʩʪʘʣʴ, ʥʝʞʝʣʝʟʥʳʝ ʤʝʪʘʣʣʳ
ʈʘʟʚʝʜʢʘ ʠ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠ ʛʘʟʘ

ʂʦʥʝʯʥʳʝ
ʧʦʣʴʟʦʚʘʪʝʣʠ

ʏʘʩʪʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ

ʇʦʩʪʘʚʱʠʢʠ ʫʩʣʫʛ

ɺʣʘʜʝʣʴʮʳ ʟʜʘʥʠʡ

ʊʨʘʥʩʧʦʨʪʥʳʝ ʩʣʫʞʙʳ
ʆʧʝʨʘʪʦʨʳ

ɺʣʘʜʝʣʴʮʳ ʩʫʜʦʚ ʠ
ʤʦʨʩʢʠʝ ʩʣʫʞʙʳ

ɸʚʠʘʣʠʥʠʠ

ʉʣʫʞʙʳ ʥʘʟʝʤʥʦʛʦ 
ʪʨʘʥʩʧʦʨʪʘ ʠ

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ
ʧʝʨʝʚʦʟʦʢ

ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ

ɺʦʦʨʫʞʝʥʥʳʝ ʩʠʣʳ
ʂʦʩʤʠʯʝʩʢʦʝ ʘʛʝʥʪʩʪʚʦ

ʠ ʪ.ʜ.

ʇʨʦʤʳʰʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ:
ñʀʝʨʘʨʭʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢò

 

ʈʠʩ.  38. ʎʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʚ ʪʝʨʤʠʥʘʭ ʪʠʧʦʚ ʧʨʦʠʟʚʦʜʠʤʳʭ ʠʟʜʝʣʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʤ, ʢʫʜʘ ʵʪʠ 

ʠʟʜʝʣʠʷ ʚʢʣʶʯʘʶʪʩʷ 

ʅʘ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ (ʈʠʩ.  39) ʧʨʝʜʦʩʪʘʚʣʝʥ ʦʙʟʦʨ ʪʠʧʦʚ ʜʝʷʪʝʣʴʥʦʩʪʝʡ, 

ʢʦʪʦʨʳʝ ʚʦʚʣʝʯʝʥʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ ʠʟʜʝʣʠʷ ʠ ʫʧʨʘʚʣʷʶʪ ʠʟʜʝʣʠʝʤ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʝʛʦ ʧʦʣʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʦʪ ʢʦʣʳʙʝʣʠ ʜʦ ʤʦʛʠʣʳ. ɼʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʩ ʜʚʦʡʥʳʤʠ ʛʨʘʥʠʮʘʤʠ, - ʵʪʦ ʪʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʦʙʣʘʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ISO 10303 STEP, ʘ ʪʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʟʘʥʝʩʝʥʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʩ ʧʨʦʩʪʳʤʠ ʛʨʘʥʠʮʘʤʠ, 

ʥʝ ʚʭʦʜʷʪ. 
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ɸ3

ɸ1ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ
ʆʧʨʝʜʝʣʝʥʠʝ ʩʭʝʤʳ ʨʘʟʙʠʝʥʠʷ ʨʘʙʦʪ
ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ
ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʘʩʧʠʩʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʝ ʭʦʜʦʤ ʨʘʙʦʪ

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʚʳʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ
ʋʧʨʘʚʣʝʥʠʝ ʙʶʜʞʝʪʦʤ ʠ ʟʘʪʨʘʪʘʤʠ

ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ

ʋʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ
ʋʧʨʘʚʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʷʤʠ
ʋʧʨʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʦʡ ʠʟʜʝʣʠʷ ʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʥʬʠʛʫʨʘʮʠʠ

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ/ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ

ʋʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ
ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʠ ʩʠʩʪʝʤʦʪʝʭʥʠʢʘ
ʈʘʟʨʘʙʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʠʡ

ʊʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ
ʈʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ
ʈʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʪʝʭʧʦʜʜʝʨʞʢʠ
ʈʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ/ʫʥʠʯʪʦʞʝʥʠʷ

ɿʘʢʫʧʢʘ
ʋʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ
ʋʧʨʘʚʣʝʥʠʝ ʮʝʧʦʯʢʦʡ ʧʦʩʪʘʚʦʢ

ʀʟʛʦʪʦʚʣʝʥʠʝ

ʋʧʨʘʚʣʝʥʠʝ ʠʟʛʦʪʦʚʣʝʥʠʝʤ
ʀʟʛʦʪʦʚʣʝʥʠʝ ʠ ʩʙʦʨʢʘ, ʠʩʧʳʪʘʥʠʷ
ʆʪʛʨʫʟʢʘ ʠ ʧʝʨʝʚʦʟʢʘ

ʋʩʪʘʥʦʚʢʘ, ʩʜʘʯʘ ʟʘʢʘʟʯʠʢʫ

ʕʢʩʧʣʫʘʪʘʮʠʷ
ɿʘʢʘʟʯʠʢʠ< >

ʊʝʭʧʦʜʜʝʨʞʢʘ

ʋʧʨʘʚʣʝʥʠʝ ʪʝʭʧʦʜʜʝʨʞʢʦʡ
ʆʪʩʣʝʞʠʚʘʥʠʝ/ʜʠʘʛʥʦʩʪʠʢʘ
ʀʥʩʧʝʢʪʠʨʦʚʘʥʠʝ/ʨʝʤʦʥʪ/ʪʝʭʦʩʤʦʪʨ, ʥʘʩʪʨʦʡʢʘ

ɸ2

ɸ4

ɸ5

ɸ6

ɸ7

ɸ8
ʇʝʨʝʨʘʙʦʪʢʘ/ʫʥʠʯʪʦʞʝʥʠʝ

ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʦʡ/ʫʥʠʯʪʦʞʝʥʠʝʤ
ʇʝʨʝʨʘʙʦʪʢʘ/ʫʥʠʯʪʦʞʝʥʠʝ

ɼʝʷʪʝʣʴʥʦʩʪʠ ʞʠʟʥʝʥʥʦʛʦ
ʮʠʢʣʘ

 

ʈʠʩ.  39. ʆʙʟʦʨ ʪʠʧʦʚ ʜʝʷʪʝʣʴʥʦʩʪʝʡ  ɾʎ 

ɺ STEP ʧʨʠʥʷʪʘ ʩʣʝʜʫʶʱʘʷ ʦʙʦʙʱʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʜʘʥʥʳʭ ʦʙ 

ʠʟʜʝʣʠʠ: 

ʇʨʠʩʚʦʝʥʠʷ

ɼʝʣʦʚʘʷ 
ʜʝʷʪʝʣʴʥʦʩʪʴ

ʆʪʨʘʩʣʴ
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ

ʆʙʱʠʝ ʦʩʥʦʚʳ

ʀʟʜʝʣʠʷ
ʉʚʦʡʩʪʚʘ

ʇʨʝʜʩʪʘʚ-
ʣʝʥʠʝ

ɺʦʩʧʨʠʥʠ-
ʤʘʝʤʦʝ
ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʝ

ɼʘʥʥʳʝ ʦʙ ʠʟʜʝʣʠʠ -  ʦʧʦʨʥʘʷ ʩʪʨʫʢʪʫʨʘ

ʇʨʠʩʚʦʝʥʠʝ
ʧʨʝʜʩʪʘʚʣʝʥʠʷ

ʇʨʠʩʚʦʝʥʠʝ
ʧʨʝʜʩʪʘʚʣʝʥʠ ʇ̫ʨʠʩʚʦʝʥʠʝ

ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ
ʧʨʝʜʩʪʘʚʣʝʥʠʷ

ʊʨʝʙʦʚʘʥʠʷ

ʂʦʥʩʪʨʫʢʮʠʷ

ʕʢʟʝʤʧʣʷʨ
ʌʦʨʤʘ

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʬʦʨʤʳ

ʇʨʝʜʩʪʘʚʣʝʥʠʝ
ʩʪʨʫʢʪʫʨʳ

ɺʦʩʧʨʠʥʠʤʘʝʤʦʝ
ʧʨʝʜʩʪʘʚʣʝʥʠʝ
ʩʪʨʫʢʪʫʨʳ

ʉʪʨʫʢʪʫʨʘ

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ

ʇʦʚʝʜʝʥʠʝ

ʀʟʜʝʣʠʝ

ʉʦʩʪʦʷʥʠʝ

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ
ʦʙʦʟʥʘʯʝʥʠʝ
(ʠʜʝʥʪʠʬʠʢʘʪʦʨ)

ʆʨʛʘʥʠʟʘʮʠʷ
ʆʧʨʝʜʝʣʝʥʠʝ
ʠʟʜʝʣʠʷ

ʉʨʝʜʘ

ʂʣʘʩʩʠʬʠʢʘʮʠʷ

ɼʘʪʘ ɽʜʠʥʠʮʳ
ʠʟʤʝʨʝʥʠʷ ɺʳʨʘʞʝʥʠʷ

 

ʈʠʩ.  40. ʆʙʦʙʱʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʚ STEP 
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ʅʘ ʈʠʩ.  40 ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʧʠʩʘʥʠʝʤ ʠʟʜʝʣʠʷ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʠʟʜʝʣʠʷ) ʚ 

STEP. ɺ STEP ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶ-

ʱʠʭ ʪʨʝʭ ʫʨʦʚʥʷʭ (ʩʤ. ʈʠʩ.  41): 

- ʦʧʨʝʜʝʣʝʥʠʝ definition(41-ʡ ʠ 44-ʡ ʪʦʤʘ STEP);  

- ʧʨʝʜʩʪʘʚʣʝʥʠʝ representation (43-ʡ ʪʦʤ STEP ʠ ʜʨʫʛʠʝ ʪʦʤʘ, ʩʦʜʝʨʞʘʱʠʝ 

ʦʧʠʩʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 42-ʡ ʪʦʤ ï ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʛʝʦʤʝʪʨʠʠ ʠ ʪʦʧʦʣʦʛʠʠ);  

- ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ presentation (46-ʡ ʪʦʤ STEP).  ʕʪʦʪ ʫʨʦʚʝʥʴ 

ʦʧʠʩʘʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʜʣʷ STEP ʩʫʱʝʩʪʚʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝ-

ʥʠʝ STEP ï ʧʦʩʪʨʦʝʥʠʝ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʜʝʣʝʡ ʠʟ-

ʜʝʣʠʷ.  ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʇʨʦʪʦʢʦʣʦʚ STEP ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʩʫʱ-

ʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʠʩʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʪʦʛʦ, ʢʘʢ ʜʦʣʞʥʦ ʩʪʨʦʠʪʴʩʷ ʠʟʦ-

ʙʨʘʞʝʥʠʝ ʠʟʜʝʣʠʷ: ʯʝʨʪʝʞ ʠ ʢʨʘʩʦʯʥʘʷ ʧʦʣʫʪʦʥʦʚʘʷ ʧʨʝʟʝʥʪʘʮʠʷ.  

 
 

 

ʉʦʩʪʦʷʥʠʝ  

ʆʧʨʝʜʝʣʝʥʠʝ ï 

ʩʪʨʦʛʦʝ ʦʜʥʦʟʥʘʯʥʦʝ 

ʦʧʠʩʘʥʠʝ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ï ʦʧʠʩʘʥʠʝ, 

ʜʦʧʫʩʢʘʶʱʝʝ: 
¶ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʧʠʩʘʥʠʷ 

¶ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʜʝʪʘʣʠʟʘʮʠʠ 

¶ʨʘʟʣʠʯʥʫʶ ʪʦʯʥʦʩʪʴ 

ʆʙʦʟʥʘʯʝʥʠʝ  

ʅʘʠʤʝʥʦʚʘʥʠʝ  

ɼʘʪʘ  

ɸʥʘʣʠʪʠʯʝʩʢʘʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʌʘʩʝʪʥʘʷ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 
NURBS-ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

 

ʈʠʩ.  41. ʆʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʠʩʘʥʠʝʤ ʠʟʜʝʣʠʷ ʚ STEP 

 

ɺ STEP ʜʘʥʥʳʝ ʦʙ ʠʟʜʝʣʠʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʗʜʨʦ ʜʘʥʥʳʭ ʦʙ

ʠʟʜʝʣʠʠ

ʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷ

ʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷ ʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷ

ʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷ

ʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷ
ʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷ

ʉʚʦʡʩʪʚʦ

ʠʟʜʝʣʠʷ

é

 

ʈʠʩ.  42. ʆʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʚ STEP 
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8. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ STEP 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʜʘʥʥʳʭ STEP, ʥʘ-

ʧʠʩʘʥʥʦʡ ʥʘ ʷʟʳʢʝ EXPRESS (ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ) ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ (ʩʤ. ʚʳʰʝ).  ʉʫʱʥʦ-

ʩʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʩʭʝʤʳ ʜʘʥʥʳʭ, ʧʦʩʪʨʦʝʥʥʦʡ ʚ ʪʝʨʤʠʥʘʭ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ (ʤʦʜʝʣʴ ARM) ʦʪʦʙʨʘʞʘʪʁʩʷ ʚ ʩʫʱʥʦʩʪʠ, ʚʭʦʜʷʱʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʨʝʩʫʨʩʳ STEP. 

ɺ STEP ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ï ʵʪʦ ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʝ ʠ ʫʪʚʝʨ-

ʞʜʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ (ʥʘʧʨʠʤʝʨ, ʛʝʦʤʝʪʨʠʷ, 

ʠʟʜʝʣʠʝ ʠ ʝʛʦ ʚʝʨʩʠʠ, ʠʩʧʦʣʥʠʪʝʣʴ ʠ ʦʨʛʘʥʠʟʘʮʠʷ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʧʨʦ-

ʮʝʩʩ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʫʪʚʝʨʞʜʝʥʠʷ ʧʨʦʝʢʪʦʚ, ʧʨʠʩʚʦʝʥʠʝ ʛʨʠʬʦʚ ʩʝʢʨʝʪʥʦʩʪʠ 

ʠ ʪ.ʜ.). 

ʇʦ ʩʪʝʧʝʥʠ ʦʙʦʙʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ STEP ʜʝʣʷʪʩʷ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʛʨʫʧʧ ï ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ (ʩʘʤʳʝ ʦʙʦʙ-

ʱʝʥʥʳʝ ʠ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ï.ʪʦʤʘ 

40
ʡ
 ʩʝʨʠʠ), ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʪʦʤʘ 100

ʡ
 ʩʝʨʠʠ), 

ʧʨʠʢʣʘʜʥʳʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ (ʪʦʤʘ 500
ʡ
 ʩʝʨʠʠ) ʠ ʧʨʠʢʣʘʜʥʳʝ ʤʦʜʫʣʠ (ʪʦʤʘ 1000

ʡ
 ʩʝʨʠʠ). 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʪʦʤʦʚ ISO 10303 STEP, ʩʦʜʝʨʞʘʱʠʭ ʠʥʪʝʛʨʠʨʦ-

ʚʘʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ ʚ STEP 

ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ ISO 10303-41 ʩʦʜʝʨʞʘʪʩʷ ʩʫʱʥʦʩʪʠ, ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʣʷ ʟʘʜʘʥʠʷ ʦʙʱʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʜʝʣʠʷ. 

ɺ ʩʪʘʥʜʘʨʪʝ STEP ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʦʝ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʚʝʨʩʠʡ. ʂʘʞʜʘʷ ʚʝʨʩʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʄʦʜʝʣʴ ʠʟʜʝʣʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʙʱʝʡ ʯʘʩʪʠ - ʢʘʨʢʘʩʘ (core model) ʠ ʨʷʜʘ ʦʪ-

ʜʝʣʴʥʳʭ ʤʦʜʝʣʝʡ-ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʠʟʜʝʣʠʷ. 

ʆʙʱʘʷ ʯʘʩʪʴ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʷ, ʝʛʦ ʩʚʷ-

ʟʷʭ ʩ ʜʨʫʛʠʤʠ ʠʟʜʝʣʠʷʤʠ, ʦ ʩʪʨʫʢʪʫʨʝ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʦ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʷʭ ʠʟʜʝʣʠʷ ʠ ʪ.ʜ. 

ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʦʪʜʝʣʴʥʳʝ ʬʦʨʤʳ ʠ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ, 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʂʘʞʜʦʝ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ  ñʦʧʠʩʘʥʠʡò (product_definition), 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʣʠ ʢ ʨʘʟʥʳʤ ʢʦʥʪʝʢ-

ʩʪʘʤ ʦʧʠʩʘʥʠʷ.  ʆʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʥʦ-

ʚʠʜʥʦʩʪʠ ʦʧʠʩʘʥʠʡ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ ʩʫʱʝʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʚʷʟʘʥʳ ʩ 

ʦʜʥʠʤ ʦʙʲʝʢʪʦʤ - ʠʟʜʝʣʠʝʤ.  ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʘʩʢʦʣʴʢʦ ʩʚʦʡ-

ʩʪʚʘ ʠʟʜʝʣʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʝʢʪʫ ʠʟʜʝʣʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʷ.  

ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʠʟʜʝʣʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘ-

ʧʘʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʪʠʧʘʤʠ ʦʪ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ ʠ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʠʤʝʥʘ. 
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ʆʜʠʥ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ (representation_item) ʭʨʘʥʠʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ, 

ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ, 

ʧʨʠʯʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʨʦʣʷʭ. 

ʂʘʞʜʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ (ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʬʦʨʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʣʦʩʢʠʡ ʯʝʨʪʝʞ, ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 

ʤʦʜʝʣʴ, ʪʝʢʩʪ ʠ ʜʨ.) ʠʣʠ ʦʧʠʩʘʥʠʝ ʦʜʥʦʛʦ ʩʚʦʡʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʊʦʤ 41 ʩʦʜʝʨʞʠʪ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʛʨʫʧʧ ʨʝʩʫʨʩʦʚ: 

ʦʙʱʠʝ ʨʝʩʫʨʩʳ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ.  ʕʪʠ ʨʝʩʫʨʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʠʩʘʥʠʝ 

ʥʝʟʘʚʠʩʠʤʳʭ ʦʪ ʧʨʠʣʦʞʝʥʠʡ ʬʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʠʟ-

ʜʝʣʠʡ. 

ʆʙʱʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʨʝʩʫʨʩʳ.  ʕʪʠ ʨʝʩʫʨʩʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʠʩʘʥʠʝ ʜʘʥ-

ʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ.  ɼʚʝ ʵʪʠ 

ʛʨʫʧʧʳ ʨʝʩʫʨʩʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʇʨʠʢʣʘʜʥʳʭ 

ʇʨʦʪʦʢʦʣʘʭ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ. 

ʈʝʩʫʨʩʳ ʧʦʜʜʝʨʞʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʜʥʦʨʦʜʥʦʩʪʴ ʜʘʥʥʳʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʟʜʝʣʠʷ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, ʦʧʠʩʘʥʠʝ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʦʨ-

ʛʘʥʠʟʘʮʠʡ. 

ɺ ʦʙʱʠʝ ʨʝʩʫʨʩʳ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ 4 ʩʭʝʤʳ: 

application_context_schema.  ʆʙʲʝʢʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʵʪʦʡ ʩʭʝʤʝ, ʧʦʟʚʦ-

ʣʷʶʪ ʟʘʜʘʪʴ, ʢ ʢʘʢʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ʜʘʥʥʳʡ ʧʨʠʢʣʘʜʥʦʡ ʧʨʦ-

ʪʦʢʦʣ, ʢʘʢʠʝ ʘʩʧʝʢʪʳ ʠʟʜʝʣʠʷ ʦʪʨʘʞʝʥʳ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ, ʠ ʢ ʢʘʢʦʤʫ ʵʪʘʧʫ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ. 

product_definition_schema ʆʙʲʝʢʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʵʪʦʡ ʩʭʝʤʝ, ʧʦʟʚʦ-

ʣʷʶʪ ʜʘʚʘʪʴ ʦʧʠʩʘʥʠʝ ʦʙʱʠʭ ʘʩʧʝʢʪʦʚ ʠʟʜʝʣʠʷ.  ʂ ʪʘʢʠʤ ʦʙʱʠʤ ʘʩʧʝʢʪʘʤ ʦʪ-

ʥʦʩʷʪʩʷ, ʢ ʧʨʠʤʝʨʫ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʚʝʨʩʠʷ ʠʟʜʝʣʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʟʜʝ-

ʣʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʠʟʜʝʣʠʷʤʠ, ʥʘʧʨʠʤʝʨ, 

ʦʪʥʦʰʝʥʠʷ ʯʘʩʪʴ ï ʮʝʣʦʝ (ʦʪʥʦʰʝʥʠʷ ʚʭʦʜʠʤʦʩʪʠ).  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʲʝʢʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʟʘʜʘʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʙʦʨʢʠ, ʚ ʵʪʦʡ ʩʭʝʤʝ 

ʥʝʪ. 

ʀʟʤʝʥʝʥʠʷ, ʚʥʦʩʠʤʳʝ ʚ ʠʟʜʝʣʠʝ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʦʡ 

ʚʝʨʩʠʠ ʜʘʥʥʦʛʦ ʠʟʜʝʣʠʷ ʠʣʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʦʚʦʛʦ ʠʟʜʝʣʠʷ.  ʇʨʠʥʮʠʧʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʠʚʦʜʠʪ ʣʠ ʠʟʤʝʥʝʥʠʝ  

- ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʡ ʚʝʨʩʠʠ 

- ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʦʛʦ ʠʟʜʝʣʠʷ 

ʩʪʘʥʜʘʨʪʦʤ  ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ.  ʕʪʠ ʧʨʠʥʮʠʧʳ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ 

ʜʣ̫ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʧʦʜʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʘʞʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʩʭʝʤʝ product_definition_schema ʦʧʨʝʜʝʣʝʥʳ ʜʚʘ ʧʨʘʚʠʣʘ, ʧʨʦʚʝʨʷʶʱʠʝ 

ʦʪʩʫʪʩʪʚʠʝ ʨʝʢʫʨʩʠʡ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤ ʛʨʘʬʝ ʠ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ ʠʟʜʝʣʠʡ. 

product_property_definition_schema.  ʀʟʜʝʣʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ.  ʆʙʲʝʢʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʵʪʦʡ ʩʭʝʤʝ, ʧʦʟʚʦʣʷʶʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ ʠ ʩʪʨʦʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʩʚʦʡʩʪʚʘʤʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʠʟʜʝ-

ʣʠʡ. 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 107 

Shape (ʬʦʨʤʘ) ï ʵʪʦ ʦʜʥʦ ʠʟ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ, ʥʝ ʟʘʚʠʩʷʱʝʝ ʦʪ ʪʦʛʦ, ʢʘʢʠʤ 

ʦʙʨʘʟʦʤ ʵʪʦ ʩʚʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ.  ʄʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʦʜʥʦʡ ʬʦʨʤʳ.  ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʦʝʢʪʠʨʫʝʪʩʷ ʢʨʳʣʦ ʩʘʤʦʣʝʪʘ, 

ʢʨʳʣʦ ʠʤʝʝʪ ʪʦʯʥʫʶ ʬʦʨʤʫ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʨʠʠ ʨʘʩʯʝʪʦʚ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  ʇʦʚʝʨʭʥʦʩʪʴ ʢʨʳʣʘ ʦʧʠʩʘʥʘ ʚ ʚʠʜʝ NURBS ʚʳʩʦʢʦʡ ʪʦʯʥʦ-

ʩʪʠ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʟʣʦʚ.  ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʢʦʤʧʦʥʦʚʢʠ ʤʝʭʘʥʠʟʤʘ 

ʫʙʦʨʢʠ ʰʘʩʩʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʢʨʳʣʝ, ʪʘʢʘʷ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʥʝ ʥʫʞʥʘ.  

ɼʣʷ ʢʦʤʧʦʥʦʚʢʠ ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʫʧʨʦʱʝʥʥʫʶ ʧʣʦʩʢʦʛʨʘʥʥʫʶ ʤʦʜʝʣʴ ʢʨʳ-

ʣʘ. 

ʇʦʜ ʬʦʨʤʦʡ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʘ ʠʟʜʝʣʠʷ ʠʣʠ ʬʦʨʤʘ ʬʨʘʛʤʝʥʪ 

ʠʟʜʝʣʠʷ, ʥʦ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʬʦʨʤʘʤʠ (ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʟʜʝʣʠʡ 

ʠʣʠ ʬʨʘʛʤʝʥʪʦʚ).  ʌʦʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ, ʥʝ ʠʤʝʶʱʝʡ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  ʌʘʢʪ ʚʭʦʞʜʝʥʠʷ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ ʚ ʩʦʩʪʘʚ ʜʨʫ-

ʛʦʛʦ, ʷʚʣʷʶʱʠʡʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʬʦʨʤʳ, ʪʘʢʞʝ ʤʦʞʝʪ ʠʤʝʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝʩʢʦʣʴʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʠʤʝʶʱʠʡ ʨʘʟʥʫʶ ʪʦʯʥʦʩʪʴ ʠ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʜʝʪʘ-

ʣʠʟʘʮʠʠ. 

product_propert_representation_schema.  ʆʙʲʝʢʪʳ ʵʪʦʡ ʩʭʝʤʳ ʧʦʟʚʦʣʷʶʪ 

ʟʘʜʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʩʚʦʡʩʪʚʦʤ (ʚ ʯʘʩʪʥʦʩʪʠ, ʬʦʨʤʦʡ ʠʟʜʝʣʠʷ) ʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝʤ ʩʚʦʡʩʪʚ (ʥʘʧʨʠʤʝʨ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ).  ʆʙʲʝʢʪʳ ʵʪʦʡ ʩʭʝʤʳ 

ʧʦʩʪʨʦʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʚʘʪʴ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦ-

ʞʝʩʪʚʘ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ ʠ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʚʦʡʩʪʚ ʦʪ-

ʥʦʰʝʥʠʷ çʤʥʦʛʠʝ ʢʦ ʤʥʦʛʠʤè.  ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʩʣʫʞʘʪ ʦʙʲʝʢʪʳ 

shape_definition_representation, ʩʚʷʟʳʚʘʶʱʠʡ ʣʶʙʦʝ ʩʚʦʡʩʪʚʦ ʠʟʜʝʣʠʷ ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʩʚʦʡʩʪʚʘ ʠ context_dependent_shape_representation, ʩʚʷʟʳʚʘʶʱʠʡ 

ʦʪʥʦʰʝʥʠʡ ʩʚʦʡʩʪʚ (ʥʘʧʨʠʤʝʨ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʫʟʣʦʚ ʩʙʦʨʢʠ) ʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʩʚʦʡʩʪʚ (ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʧʦʣʦʞʝ-

ʥʠʝ ʫʟʣʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ). 

ʆʙʱʠʝ ʫʧʨʘʚʣʷʶʱʠʝ ʨʝʩʫʨʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʦʡ ʩʭʝʤʦʡ ï 

management_resource_schema.  ʆʙʲʝʢʪʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚ ʵʪʦʡ ʩʭʝʤʝ, ʷʚʣʷ-

ʶʪʩʷ ʘʙʩʪʨʘʢʪʥʳʤʠ ʩʫʧʝʨʪʠʧʘʤʠ, ʧʦʜʪʠʧʳ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʩʚʷʟʳʚʘʪʴ ʦʙʲ-

ʝʢʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ (ʜʦʢʫʤʝʥʪʳ, ʚʨʝʤʷ ʩʦʙʳʪʠʷ, ʫʪʚʝʨʞʜʝ-

ʥʠʝ, ʩʝʨʪʠʬʠʢʘʮʠʷ, ʢʦʥʪʨʘʢʪ ʠ ʪ.ʜ.), ʩ ʢʦʥʢʨʝʪʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʵʪʠʭ ʦʙʲʝʢ-

ʪʦʚ. 

ʂʨʦʤʝ ʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ñʢʘʨʢʘʩò ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ, ʚ 41 ʪʦʤ 

ʚʢʣʶʯʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ,  ʦʧʠʩʳʚʘʶʱʠʝ ʦʙʱʫʶ ʜʣʷ ʚʩʝʭ ʧʨʠ-

ʣʦʞʝʥʠʡ ʠʥʬʦʨʤʘʮʠʶ.  ʕʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʦʙʲʝʢʪʳ ʩʦʩʪʘʚʣʷʶʪ ʨʝʩʫʨʩʳ 

ʧʦʜʜʝʨʞʢʠ (support_resources), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝʤʠ ʤʦʜʝʣʷʤʠ-

ʩʘʪʝʣʠʪʘʤʠ.  ʈʝʩʫʨʩʳ ʧʦʜʜʝʨʞʢʠ ʚʢʣʶʯʘʶʪ ʜʚʝʥʘʜʮʘʪʴ ʩʭʝʤ, ʩʦʜʝʨʞʘʱʠʭ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʘʤʳʭ ʦʙʱʝʧʨʠʥʷʪʳʭ ʠ ʦʙʱʝʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.: 

ʩʭʝʤʘ ʜʝʡʩʪʚʠʷ (action_schema); 

ʩʭʝʤʘ ʫʪʚʝʨʞʜʝʥʠʡ (approval_schema); 

ʩʭʝʤʘ ʩʝʨʪʠʬʠʢʘʮʠʠ (certification_schema); 

ʩʭʝʤʘ ʢʦʥʪʨʘʢʪʘ (contract_schema); 

ʩʭʝʤʘ ʜʘʪʳ ʠ ʚʨʝʤʝʥʠ (date_and_time_schema); 

ʩʭʝʤʘ ʦʧʠʩʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ (document_schema). 
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ʉʭʝʤʘ ʦʧʠʩʘʥʠʷ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ (external_reference_schema); 

ʉʭʝʤʘ ʛʨʫʧʧ (group_schema); 

ʩʭʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ (measure_schema); 

ʩʭʝʤʘ ʦʧʠʩʘʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʦʨʛʘʥʠʟʘʮʠʡ (person_organization_schema); 

ʩʭʝʤʘ ʦʧʠʩʘʥʠʷ ʩʪʝʧʝʥʠ ʩʝʢʨʝʪʥʦʩʪʠ (security_classification_schema); 

ʩʭʝʤʘ ʨʝʩʫʨʩʦʚ ʦʙʱʠʭ ʚʠʜʦʚ ʦʧʨʝʜʝʣʝʥʠʡ (support_resourse_schema). 
 

:product 

(ʠʟʜʝʣʠʝ) 
:product_context 

(ʢʦʥʪʝʢʩʪ ʠʟʜʝʣʠʷ) 

:product_definition_formation 

(ʚʝʨʩʠʷ ʠʟʜʝʣʠʷ) 

:product_definition_formation 

(ʚʝʨʩʠʷ ʠʟʜʝʣʠʷ) 

:product_definition_formation 

(ʚʝʨʩʠʷ ʠʟʜʝʣʠʷ) 

:product_definition_formation 

(ʚʝʨʩʠʷ ʠʟʜʝʣʠʷ) é 

ʀʟʜʝʣʠʝ ʤʦʞʝʪ 

ʠʤʝʪʴ ʣʶʙʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʩʠʡ 

é 

:product_definition_ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ) 

é 
ɺʝʨʩʠʷ ʀʟʜʝʣʠ ̫ʤʦʞʝʪ 

ʠʤʝʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʨʝʜʝʣʝʥʠʡ 

:product_definition_ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ) 

:product_definition_ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ) é 

:property_definition_ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚʘ) 

:property_definition_ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚʘ) 

é :property_definition_ 

(ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚʘ) 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ product_definition - ɿʘʛʦʣʦʚʦʢ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ: 

¶ʦʜʥʦʤʫ ʘʩʧʝʢʪʫ (ʇʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʜʠʩʮʠʧʣʠʥʝ) 

¶ʦʜʥʦʤʫ ʩʦʩʪʦʷʥʠʶ (ʕʪʘʧʫ ɾʎʀ, ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʠ ʪ.ʜ.) 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ  ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʧʨʝʜʝʣʝʥʠʡ ʩʚʦʡʩʪʚ 
 

ʈʠʩ.  43. ʇʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ ʚ STEP 

 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʫʱʥʦʩʪʠ: 

product ï ʠʟʜʝʣʠʝ 

id ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠʟʜʝʣʠʷ 

name ï ʥʘʟʚʘʥʠʝ ʠʟʜʝʣʠʷ 

description ï ʦʧʠʩʘʥʠʝ ʠʟʜʝʣʠʷ 

product_definition_formation ï ʚʝʨʩʠʷ ʠʟʜʝʣʠʷ 

id ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʚʝʨʩʠʠ ʠʟʜʝʣʠʷ 

description ï ʦʧʠʩʘʥʠʝ ʚʝʨʩʠʠ ʠʟʜʝʣʠʷ 

pdoduct_definition_formation_with_specified_source ï ʚʝʨʩʠʷ ʠʟʜʝʣʠʷ ʩ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʣʫʯʝʥʠʷ 

make_of_buy ï ʠʩʪʦʯʥʠʢ ʧʦʣʫʯʝʥʠʷ. ʄʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝ-

ʥʠʷ: make (ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ), bought (ʧʦʢʫʧʘʝʪʩʷ) ʠ not_known (ʥʝʠʟʚʝʩʪʥʦ) 
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identifier 
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identifier 

text 

id 
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description 

id 

description 

of_product 

formation 

identifier 

text 

id 

description 
frame_ of_reference  

PRODUCT_DEFINITION_CONTEXT 

PRODUCT_ CONTEXT 

frame_of_reference S[1:?] 

 

ʈʠʩ.  44. ʉʫʱʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ. 

 

product 

(ʠʟʜʝʣʠʝ) 

product_definition_formation  

(ʚʝʨʩʠʷ ʠʟʜʝʣʠ)̫ 

product_definition 

(ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠ)̫ 

product_definition_shape 

(ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ) 

shape definition_representation 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ ʠʟʜʝʣʠʷ) 

advanced_brep_shape representation 

(ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʛʨʘʥʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʬʦʨʤʳ ʠʟʜʝʣʠʷ ï ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʭ ʠ 

ʪʦʯʥʳʭ ʚʠʜʦʚ ʤʦʜʝʣʝʡ ) 

axis2_placement_3d 

(3-ʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʟʘʜʘʶʱʘʷ 

ʧʦʣʦʞʝʥʠʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ) 

manifold_solid_brep 

(ʜʚʫʩʚʷʟʥʦʝ ʪʚʝʨʜʦʝ ʪʝʣʦ, ʟʘʜʘʥʥʦʝ 

ʪʦʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʝʛʦ ʛʨʘʥʠʮ) 

ʂʦʥʪʝʢʩʪ ʠʟʜʝʣʠʷ ï ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ (ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪ.ʜ.), ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʠʟʜʝʣʠʝ 

ʂʦʥʪʝʢʩʪ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʜʝʣʠʷ ï ʵʪʘʧ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʜʠʩʮʠʧʣʠʥʘ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʠʟʜʝʣʠʷ 

ʂʦʥʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ï ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ 

 

ʈʠʩ.  45. 

ʄʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʦʪʜʝʣʴʥʳʝ ʬʦʨʤʳ ʠ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ, 

ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʂʘʞʜʦʝ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ  

ñʦʧʠʩʘʥʠʡò (product_definition), ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦ-
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ʛʦ ʮʠʢʣʘ ʠʣʠ ʢ ʨʘʟʥʳʤ ʢʦʥʪʝʢʩʪʘʤ ʦʧʠʩʘʥʠʷ.  ʆʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʵʪʘ-

ʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʧʠʩʘʥʠʡ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ ʩʫʱʝʩʪʚʫʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʩʚʷʟʘʥʳ ʩ ʦʜʥʠʤ ʦʙʲʝʢʪʦʤ - ʠʟʜʝʣʠʝʤ.  ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʝʢʪʫ ʠʟʜʝʣʠʷ ʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʪʨʝʙʠʪʝʣʷ.  ʈʘʟʥʦʚʠʜʥʦʩʪʠ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ 

ʠʟʜʝʣʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʪʠʧʘʤʠ 

ʦʪ ʦʧʠʩʘʥʠʷ ʠʟʜʝʣʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʠʤʝʥʘ. 

 
 

product 

(ʠʟʜʝʣʠʝ) 

product_definition_formation  

(ʚʝʨʩʠʷ ʠʟʜʝʣʠ)̫ 

product_definition 

(ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠ)̫ 

property_definition  

(ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ) 

property  definition_representation 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ ï 

ʩʚʷʟʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʚʦʡʩʪʚʘ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʩʚʦʡʩʪʚʘ) 

representation 

ʂʦʥʪʝʢʩʪ ʠʟʜʝʣʠʷ ï ʧʨʝʜʤʝʪʥʘʷ ʦʙʣʘʩʪʴ (ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪ.ʜ.), ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʠʟʜʝʣʠʝ 

ʂʦʥʪʝʢʩʪ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʜʝʣʠʷ ï ʵʪʘʧ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʜʠʩʮʠʧʣʠʥʘ, ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʢʦʪʦʨʦʡ ʦʧʠʩʳʚʘʝʪʩʷ ʠʟʜʝʣʠʷ 

ʂʦʥʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ï ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ 

ʗʜʨʦ 

ʜʘʥʥʳʭ  ʦʙ 

ʠʟʜʝʣʠʠ 

ʆʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ ï ʦʧʠʩʘʥʠʝ 

ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ ʥʘ ʦʜʥʦʤ ʵʪʘʧʝ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʜʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚʘ ï 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ 

ʜʘʥʥʳʝ ʩʚʦʡʩʪʚʘ 

 

ʈʠʩ.  46. ʉʚʷʟʴ ʤʝʞʜʫ ʷʜʨʦʤ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʷ ʚ ʦʙʦʙʱʝʥʥʦʤ ʚʠʜʝ 

 

ʉʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʤʝʝʪ ʢʦʥʪʝʢʩʪ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ, ʦʪ-

ʥʦʩʷʱʫʶʩʷ ʢ ʩʪʨʫʢʪʫʨʝ ʚ ʮʝʣʦʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʥʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʷ (representation_context) ʦʪʥʦʩʠʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢ ʥʝʩʢʦʣʴʢʠʤ ʩʪʨʫʢʪʫ-

ʨʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʪʨʘʞʝʥʦ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʨʝʩʫʨʩʘʭ (ʩʤ. 

ɻʆʉʊ ʈ ʀʉʆ 10303-43). 

ʃʶʙʦʡ ʥʘʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʜʝʣʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʩʦ-

ʩʪʦʷʥʠʝʤ (ʩʪʘʪʫʩʦʤ), ʷʚʣʷʶʱʠʤʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʘʚʪʦ-

ʨʠʟʦʚʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʜʝʡʩʪʚʠʡ ʷʚʣʷʶʪʩʷ: ʨʘʟʨʘʙʦʪʢʘ, 

ʧʨʦʚʝʨʢʘ, ʩʦʛʣʘʩʦʚʘʥʠʝ, ʫʪʚʝʨʞʜʝʥʠʝ ʠ ʪ.ʜ.  

ʇʨʠʩʚʦʝʥʠʝ ʩʪʘʪʫʩʘ ʘʥʘʣʦʛʠʯʥʦ ʧʦʜʧʠʩʘʥʠʶ ʙʫʤʘʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʧʦ-

ʵʪʦʤʫ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʨʦʣʴ ʠ ʧʦʣʥʦʤʦʯʠʷ ʧʦʜʧʠʩʚrʘʶʱʝʛʦ ʣʠʮʘ.  

ʉʪʘʪʫʩ ʦʧʠʩʳʚʘʝʪʩʷ ʦʙʲʝʢʪʦʤ APPROVAL, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʩʳʣʘʝʪʩʷ ʥʘ ʦʙʲʝʢʪ APPROVAL_STATUS. ʂʘʞʜʳʡ ʵʢʟʝʤʧʣʷʨ ʦʙʲʝʢʪʘ AP-

PROVAL_STATUS ʦʧʠʩʳʚʘʝʪ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʪʘʪʫʩʦʚ. ʆʙʱʝʝ ʯʠʩʣʦ 

ʚʦʟʤʦʞʥʳʭ ʩʪʘʪʫʩʦʚ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʢʣʘʜʥʦʡ ʦʙʣʘʩʪʠ. ʃʠʮʦ, ʧʨʠʩʚʘʠʚʘʶʱʝʝ 

ʩʪʘʪʫʩ, ʫʢʘʟʳʚʘʝʪʩʷ ʦʙʲʝʢʪʦʤ APPROVAL_PERSON_ORGANIZATION.  

ɼʘʥʥʳʝ, ʢʦʪʦʨʳʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʪʘʪʫʩ,  ʫʢʘʟʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʙʲʝʢʪʘ  

APPROVAL_ASSIGNMENT. 
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APPROVAL ʇʨʠʩʚʦʝʥʥʳʡ ʩʪʘʪʫʩ 

Status ʉʩʳʣʢʘ ʥʘ ʩʪʘʪʫʩ 

Level ʋʨʦʚʝʥʴ  

date_time_of_approval ɼʘʪʘ ʧʨʠʩʚʦʝʥʠʷ ʩʪʘʪʫʩʘ 

APPROVAL_PERSON_ORGANIZATION 
ʃʠʮʦ, ʧʨʠʩʚʘʠʚʘʶʱʠʡ ʩʪʘʪʫʩ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʦʡ 

ʨʦʣʴʶ 

person_organization ʉʦʪʨʫʜʥʠʢ,  ʧʨʠʩʚʘʠʚʘʶʱʠʡ ʩʪʘʪʫʩ 

Role ʈʦʣʴ ʩʦʪʨʫʜʥʠʢʘ,  ʧʨʠʩʚʘʠʚʘʶʱʝʛʦ ʩʪʘʪʫʩ 

signature ʕʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʘʷ  ʧʦʜʧʠʩʴ  

APPROVAL_ROLE 
ʈʦʣʴ, ʚʳʧʦʣʥʷʷ ʢʦʪʦʨʫʶ ʣʠʮʦ ʫʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʝ (ʧʨʠ-

ʩʚʘʠʚʘʝʪ ʠʤ ʩʪʘʪʫʩ)  

Role ʈʦʣʴ  

APPROVAL_STATUS ʉʪʘʪʫʩ, ʧʨʠʩʚʘʠʚʘʝʤʳʡ ʦʙʲʝʢʪʘʤ 

Name ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʪʫʩʘ 

APPROVAL_ASSIGNMENT ʉʚʷʟʴ ʩʪʘʪʫʩʘ ʩ ʜʘʥʥʳʤʠ  

assigned_approval ʩʪʘʪʫʩ, ʢʦʪʦʨʳʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʜʘʥʥʳʤ  

Items ɼʘʥʥʳʝ, ʢʦʪʦʨʳʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʪʘʪʫʩ 

 

ʈʠʩ.  47. ɺʟʘʠʤʦʩʚʷʟʴ ʦʙʲʝʢʪʦʚ,  ʦʧʠʩʳʚʘʶʱʠʭ ʩʪʘʪʫʩ 

ʆʨʛʘʥʠʟʘʮʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ STEP. 

ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʷʭ ʩʚʦʡʩʪʚ ʠʟʜʝʣʠʡ ï ʵʪʦ ʝʛʦ (ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ) ʬʦʨʤʘ. 

ɺ STEP ʟʘʜʘʝʪʩʷ ʩʚʷʟʴ ʷʜʨʘ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ (ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʨʷʜʫ 

ʪ.ʥ. PDM-ʜʘʥʥʳʭ) ʩ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ (ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ ï 

shape). ɼʣʷ ʟʘʜʘʥʠʷ ʵʪʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝ ʞʝ ʩʫʱʥʦʩʪʠ ʠ/ʠʣʠ ʠʭ ʧʦʜʪʠ-

ʧʳ, ʯʪʦ ʠ ʜʣʷ ʩʚʷʟʠ ʷʜʨʘ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʩʚʦʡʩʪʚʘ ʚ ʦʙ-

ʱʝʤ ʚʠʜʝ: 
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product 

(ʠʟʜʝʣʠʝ) 

product_definition_formation  

(ʚʝʨʩʠʷ ʠʟʜʝʣʠ)̫ 

product_definition 

(ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠ)̫ 

product_definition_shape 

(ʦʧʨʝʜʝʣʝʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ) 

shape definition_representation 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ ʠʟʜʝʣʠʷ) 

shape representation 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ï ʝʛʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ) 

axis2_placement_3d 

(3-ʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, ʟʘʜʘʶʱʘʷ 

ʧʦʣʦʞʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ) 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ 

ɿʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʦʨʤʳ, ʩʤ. 

ʪʘʙʣʠʮʫ 1 

ʂʦʥʪʝʢʩʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ï ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʠ ʪʦʯʥʦʩʪʴ ʤʦʜʝʣʠ 

ʇʦʜʪʠʧ ʩʫʱʥʦʩʪʠ propery_definition 

ʇʦʜʪʠʧ ʩʫʱʥʦʩʪʠ 

propery_definition_representation 

shape_representation ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʬʦʨʤʳ ï ʧʦʜʪʠʧ ʩʫʱʥʦʩʪʠ representation 

 

ʈʠʩ.  48. ʉʚʷʟʴ ʤʝʞʜʫ ʷʜʨʦʤ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ ʠ ʝʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ. 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ  ï ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʠʟʜʝʣʠʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ.  ɺ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʷʭ ʩʫʱʝ-

ʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ.  ɺʩʝ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʦʤʝ 42. 

ʇʨʦʚʦʣʦʯʥʳʝ (ʢʘʨʢʘʩʥʳʝ) ʤʦʜʝʣʠ. 

ʄʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʙʦʨʦʤ ʢʨʠʚʳʭ.  ʀʥʦʛʜʘ ʤʦʛʫʪ ʜʦʙʘʚ-

ʣʷʪʴʩʷ ʦʪʜʝʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝ ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫʪʦʡ ʦʙʦʣʦʯʢʠ. 

ɼʘʶʪ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʦʨʤʝ ʠʟʜʝʣʠʷ. 

ʊʨʝʙʫʶʪ ʥʘʠʤʝʥʴʰʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʤʦʜʝʣʠ. 

ʄʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʙʦʨʦʤ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʧʦʣ-

ʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʟʘʤʢʥʫʪʫʶ ʦʙʦʣʦʯʢʫ.  ʇʦʚʝʨʭʥʦʩʪʠ, ʝʩʣʠ ʦʥʠ ʥʝ ʟʘʤʢ-

ʥʫʪʳ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʙʨʝʟʘʥʳ. ʂ ʧʦʣʥʦʩʪʴʶ ʟʘʤʢʥʫ-

ʪʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ ʩʬʝʨʘ ʠ ʪʦʨ, ʯʘʩʪʠʯʥʦ ʟʘʤʢʥʫʪʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ï 

ʢʦʥʫʩ ʠ ʮʠʣʠʥʜʨ. ʉʧʣʘʡʥʦʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʪ.ʝ. ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʜʘʥʥʳʝ ʥʘʙʦ-

ʨʦʤ ʪʦʯʝʢ, ʤʦʛʫʪ ʥʝ ʦʙʨʝʟʘʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʛʨʘʥʠʮʘ ʥʝʷʚʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʨʘʡʥʠʤʠ ʪʦʯʢʘʤʠ.  ʊʘʢʞʝ ʤʦʛʫʪ ʥʝ ʦʙʨʝʟʘʪʴʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ï ʣʠʥʝʡʯʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ, ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʤʝʪʘʥʠʷ 

(ʥʘʧʨʠʤʝʨ ʪʘʙʫʣʠʨʦʚʘʥʥʳʡ ʮʠʣʠʥʜʨ). 

ʇʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʨʝʘʣʠʩʪʠʯʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠʟʜʝʣʠʷ ʩ ʫʜʘʣʝʥʥʳʤʠ ʥʝ-

ʚʠʜʠʤʳʤʠ ʣʠʥʠʷʤʠ ʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ. 

ʊʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ʊʚʝʨʜʦʪʝʣʴʥʳʝ ʤʦʜʝʣʠ. 

ʄʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʬʦʨʤʫ ʠʟʜʝʣʠʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʪʚʝʨʜʳʭ ʪʝʣ, ʜʣʷ ʢʦ-

ʪʦʨʳʭ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʦ, ʢʘʢʘʷ ʠʭ ʯʘʩʪʴ ʟʘʧʦʣʥʝʥʘ ʚʝʱʝʩʪʚʦʤ, ʘ ʢʘʢʘʷ - 

ʧʫʩʪʘʷ.  ʊʚʝʨʜʦʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʣʠ ʚ ʚʠʜʝ ʦʪʜʝʣʴ-

ʥʳʭ ʪʚʝʨʜʳʭ ʪʝʣ, ʠʣʠ ʚ ʚʠʜʝ ʢʦʤʙʠʥʘʮʠʠ ʪʚʝʨʜʳʭ ʪʝʣ, ʩʚʷʟʘʥʥʳʭ ʣʦʛʠʯʝʩʢʠ-

ʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ï ʦʙʲʝʜʠʥʝʥʠʝʤ, ʧʝʨʝʩʝʯʝʥʠʝʤ ʠ ʚʳʯʠʪʘʥʠʝʤ.  ʉʧʦʩʦʙ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʪʚʝʨʜʳʭ ʪʝʣ, ʩʚʷʟʘʥʥʳʭ ʣʦʛʠʯʝ-

ʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʥʘʟʳʚʘʝʪʩʷ çʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷè 

ï CSG, ñconstructive solid geometryò.  ɺ AP203 ʤʝʪʦʜ CSG ʦʪʩʫʪʩʪʚʫʝʪ, ʦʥ 

ʝʩʪʴ ʚ ʜʨʫʛʠʭ AP, ʥʘʧʨʠʤʝʨ, ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʧʨʦʪʦʢʦʣʝ AP214. 

ʆʜʥʦ ʦʪʜʝʣʴʥʦʝ ʪʚʝʨʜʦʝ ʪʝʣʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʘʥʘʣʠ-

ʪʠʯʝʩʢʠ ʠ ʛʨʘʥʠʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ.   

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʪʚʝʨʜʳʝ ʪʝʣʘ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ F(x,y,z) = 0.  

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʦʨʜʠʥʘʪʳ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʠ ʚ ʫʨʘʚʥʝʥʠʝ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʣʝʞʠʪ ʣʠ ʪʦʯʢʘ ʚʥʫʪʨʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (F < 0.0), ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʪʚʝʨʜʦʛʦ ʪʝʣʘ (F = 0.0) ʠʣʠ ʚʥʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (F > 0.0).  ɺ 42-ʤ ʪʦʤʝ STEP 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʪʚʝʨʜʳʝ ʪʝʣʘ, ʢʘʢ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʛʝʦʤʝʪʨʠʠ 

ʚʦʦʙʱʝ, ʦʪʩʫʪʩʪʚʫʶʪ, ʦʥʠ ʝʩʪʴ ʚ ʥʝʢʦʪʦʨʳʭ AP, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ 

ʧʨʦʪʦʢʦʣʝ AP225. 

ɻʨʘʥʠʯʥʳʝ ʪʚʝʨʜʳʝ ʪʝʣʘ ʦʧʠʩʳʚʘʶʪʩʷ ʟʘʤʢʥʫʪʦʡ ʦʙʦʣʦʯʢʦʡ, ʩʦʩʪʦʷʱʝʡ 

ʠʟ ʛʨʘʥʝʡ.  ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʣʶʙʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʚʝʨʜʦʤʫ ʪʝʣʫ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʤʝʪʦʜʦʤ ʧʝʨʝʩʝʯʝʥʠʡ: ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʚʝʩʪʠ ʠʟ ʪʦʯʢʠ ʙʝʩʢʦ-

ʥʝʯʥʳʡ ʣʫʯ ʠ ʧʦʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʝʛʦ ʧʝʨʝʩʝʯʝʥʠʡ ʩ ʦʙʦʣʦʯʢʦʡ ʪʝʣʘ.  ʇʨʠ 

ʯʝʪʥʦʤ ʯʠʩʣʝ ʧʝʨʝʩʝʯʝʥʠʡ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʪʚʝʨʜʦʛʦ ʪʝʣʘ, ʧʨʠ ʥʝʯʝʪʥʦʤ 

ʯʠʩʣʝ ʧʝʨʝʩʝʯʝʥʠʡ ï ʚʥʫʪʨʠ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. 
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ʈʠʩ.  49. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʢʠ ʛʨʘʥʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʧʝʨʝʩʝʯʝʥʠʡ 

 

ʉʫʱʝʩʪʚʫʶʪ ʩʦʛʣʘʰʝʥʠʷ ʦʙ ʦʨʠʝʥʪʘʮʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʦʙʨʘ-

ʟʫʶʱʠʭ ʦʙʦʣʦʯʢʫ ʪʚʝʨʜʦʛʦ ʪʝʣʘ: ʥʦʨʤʘʣʠ ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘ-
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ʧʨʘʚʣʝʥʳ ʦʪ ʪʝʣʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʥʪʫʨʘ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʦʟʥʘʯʘʝʪ 

ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ ʛʨʘʥʠ, ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ï ʚʥʫʪʨʝʥʥʠʝ ʦʪʚʝʨʩʪʠʷ ʛʨʘʥʝʡ. 

ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʛʨʘʥʠʯʥʳʭ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʶʪʩʷ ʬʘʩʝʪʥʳʝ 

(ʧʣʦʩʢʦʛʨʘʥʥʳʝ) ʤʦʜʝʣʠ, ʢʦʛʜʘ ʪʝʣʦ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʥʘʙʦʨʦʤ ʧʣʦʩʢʠʭ 

ʛʨʘʥʝʡ.  ʊʘʢʠʝ ʤʦʜʝʣʠ ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ, ʥʦ ʟʘ ʩʯʝʪ ʪʦʛʦ, 

ʯʪʦ ʚʩʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʪʦʣʴʢʦ ʧʝʨʚʦʡ 

ʩʪʝʧʝʥʠ, ʦʙʨʘʙʦʪʢʘ ʧʣʦʩʢʦʛʨʘʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ.  ʇʨʠʤʝʥʠ-

ʤʦʩʪʴ ʧʣʦʩʢʦʛʨʘʥʥʳʭ ʤʦʜʝʣʝʡ ʦʛʨʘʥʠʯʝʥʘ; ʥʘʧʨʠʤʝʨ, ʟʜʘʥʠʝ ʠʣʠ ʧʨʦʩʪʝʡʰʘʷ 

ʜʝʪʘʣʴ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ, ʘ ʧʨʠ ʧʦʧʳʪʢʝ ʧʨʝʜʩʪʘʚʠʪʴ ʚ 

ʚʠʜʝ ʥʘʙʦʨʘ ʧʣʦʩʢʠʭ ʛʨʘʥʝʡ ʬʶʟʝʣʷʞ ʩʘʤʦʣʝʪʘ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʩʢʠʭ ʛʨʘʥʝʡ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʯʨʝʟʤʝʨʥʦ ʙʦʣʴʰʠʤ. 

ʊʚʝʨʜʦʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʜʥʦʟʥʘʯʥʦ ʚʳʯʠʩʣʷʪʴ 

ʦʙʲʝʤʳ, ʤʘʩʩʳ, ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ʠʟʜʝʣʠʷ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʝʧʝʨʝʩʝʢʘʝ-

ʤʦʩʪʴ ʠʟʜʝʣʠʡ, ʛʦʪʦʚʠʪʴ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʏʇʋ, ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʩʯʝʪʥʳʝ ʢʦ-

ʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʝ ʤʦʜʝʣʠ. 

ʊʚʝʨʜʦʪʝʣʴʥʘʷ ʤʦʜʝʣʴ ʪʨʝʙʫʝʪ ʥʘʠʙʦʣʴʰʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʤʦʜʝʣʴ, ʝʩʣʠ ʦʥʘ ʧʦʣʥʦʩʪʴʶ ʟʘʤʢʥʫʪʘ, ʧʨʠ ʵʪʦʤ ʚ ʥʝʡ ʦʪ-

ʩʫʪʩʪʚʫʶʪ çʱʝʣʠè ʠ ʦʨʠʝʥʪʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʦʛʣʘʩʦʚʘʥʘ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʘ ʚ ʛʨʘʥʠʯʥʫʶ ʪʚʝʨʜʦʪʝʣʴʥʫʶ ʤʦʜʝʣʴ ʩ ʧʦ-

ʤʦʱʴʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ çʩʰʠʚʢʠè (ñsewingò).  ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʉɸʇʈ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʷʪʴ ñʩʰʠʚʢʫò ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʪʚʝʨʜʦʝ ʪʝʣʦ. 

 

 

 ɻʝʦʤʝʪʨʠʷ ʊʦʧʦʣʦʛʠʷ ɼʝʨʝʚʦ ʧʦ-

ʩʪʨʦʝʥʠʡ ʊʦʯʢʠ ʃʠʥʠʠ ʇʦʚʝʨʭʥʦʩʪʠ 

ʅʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ 

ʥʘʙʦʨ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ 

X X X   

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʤʦʜʝʣʴ X X X ʅʝʷʚʥʦ  

ʇʨʦʚʦʣʦʯʥʘʷ ʤʦʜʝʣʴ X X  X  

ʇʣʦʩʢʦʛʨʘʥʥʘʷ ʛʨʘʥʠʯ-

ʥʘʷ ʤʦʜʝʣʴ 

X X X X  

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʨʘʥʠʯ-

ʥʘʷ ʤʦʜʝʣʴ 

X X X X  

ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʪʚʝʨ-

ʜʦʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʘʷ ʤʦʜʝʣʴ 

X X X X X 

ʊʦʤ 42 ʩʦʜʝʨʞʠʪ ʨʝʩʫʨʩʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʨʝʜʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ.  

ʊʦʤ 42  ʚʢʣʶʯʘʝʪ ʪʨʠ ʩʭʝʤʳ, ʩʦʜʝʨʞʘʱʠʝ:  

ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ; 

ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ  ʩʠʩʪʝʤʘʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ  ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʦ ʜʝʣʝ-

ʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʦʜʝʣʴ, ʥʘ ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʠ 
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ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ.  ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʘʰʝʣ ʦʪʨʘʞʝʥʠʝ ʠ ʚ ʛʝʦʤʝʪʨʠʠ 

STEP. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ STEP, ʦʧʠʩʘʥʥʳʝ ʚ ʨʝʩʫʨʩʘʭ ï ʜʚʫʭʩʚʷʟʥʳʝ 

(çʤʘʥʠʬʦʣʜè). ʄʘʥʠʬʦʣʜ (manifold)-ʤʦʜʝʣʴ ï ʵʪʦ ʪʘʢʘʷ ʤʦʜʝʣʴ, ʚ ʢʦʪʦʨʦʡ 

ʢʘʞʜʘʷ ʪʦʯʢʘ ʠʤʝʝʪ ʦʪʢʨʳʪʫʶ ʦʢʨʝʩʪʥʦʩʪʴ, ʛʦʤʝʦʤʦʨʬʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʫ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʟʤʝʨʥʦʩʪʠ. 

ʆʙʣʘʩʪʠ X ʠ Y ʷʚʣʷʶʪʩʷ ʛʦʤʝʦʤʦʨʬʥʳʤʠ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʟʘʜʘʶʱʘʷ ʚʟʘ-

ʠʤʥʦ-ʦʜʥʘʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ, ʥʝʧʨʝʨʳʚʥʘʷ ʬʫʥʢʮʠʷ f ʤʝʞʜʫ X ʠ Y, ʪʘʢʘʷ, 

ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʬʫʥʢʮʠʷ f 
-1
, ʠ f 

-1
ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ. 

ʅʘʧʨʠʤʝʨ, ʩʘʤʦʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʢʨʠʚʳʝ ï ʥʝ ʤʘʥʠʬʦʣʜ ʤʦ-

ʜʝʣʠ. ɺ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʘʥʠʬʦʣʜ-ʤʦʜʝʣʠ ʨʝʙʨʦ ʚʩʝʛʜʘ ʩʤʝʞʥʦ ʪʦʯʥʦ ʩ ʜʚʫʤʷ 

ʛʨʘʥʷʤʠ.  

ʂʦʨʦʯʝ ʛʦʚʦʨʷ, ʤʘʥʠʬʦʣʜ-ʤʦʜʝʣʠ ï ʵʪʦ ʪʘʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʪ ʤʘʪʝʨʠʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ ʠ ʤʦʛʫʪ ʙʳʪʴ ʤʝʭʘʥʠʯʝʩʢʠ ʠʟʛʦ-

ʪʦʚʣʝʥʳ.  ʅʝ-ʤʘʥʠʬʦʣʜ ʤʦʜʝʣʠ ï ʵʪʦ ʘʙʩʪʨʘʢʪʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʣʠʙʦ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʵʪʘʧʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʣʠʙʦ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʠʣʦʞʝʥʠʝʤ (ʩʝʪʢʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʥʝ-ʤʘʥʠʬʦʣʜ ʤʦ-

ʜʝʣʴ), ʣʠʙʦ ʧʦʪʨʝʙʥʦʩʪʴʶ ʠʟʙʝʞʘʪʴ ʠʟʣʠʰʥʝʡ ʜʝʪʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ (ʥʘʧʨʠ-

ʤʝʨ, ʪʦʥʢʠʝ ʦʭʣʘʞʜʘʶʱʠʝ ʢʘʥʘʣʳ ʚ ʤʘʩʩʠʚʥʦʤ ʙʣʦʢʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʦʩʝʚʳʤʠ ʣʠʥʠʷʤʠ, ʘ ʥʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ ʦʪʚʝʨʩʪʠʷʤʠ). 

ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʪʝʨʤʠʥ çʧʩʝʚʜʦ-ʤʘʥʠʬʦʣʜè.  ʀʣʣʶʩʪʨʘʮʠʷ ʪʦʛʦ, 

ʯʪʦ ʧʦʥʠʤʘʝʪʩʷ ʧʦʜ ʤʘʥʠʬʦʣʜ-ʤʦʜʝʣʷʤʠ, ʧʩʝʚʜʦ-ʤʘʥʠʬʦʣʜ-ʤʦʜʝʣʷʤʠ ʠ ʥʝ-

ʤʘʥʠʬʦʣʜ ʤʦʜʝʣʷʤʠ ʧʨʠʚʝʜʝʥʘ ʥʠʞʝ (ʈʠʩ.  50). 

  

ʈʠʩ.  50. ɺʠʜʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ: ʄʘʥʠʬʦʣʜ (a); ʇʩʝʚʜʦ-ʤʘʥʠʬʦʣʜ  (b) ; ʅʝ-ʤʘʥʠʬʦʣʜ (c) 

 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ: 

- ʥʝʷʚʥʳʡ, ʢʘʢ ʫʨʘʚʥʝʥʠʝ F(X1, ...X i) = 0, ʛʜʝ X1, ...X i ï ʥʘʙʦʨ ʜʝʢʘʨʪʦʚʳʭ 

ʢʦʦʨʜʠʥʘʪ.  ʍʦʪʷ ʪʘʢʦʡ ʩʧʦʩʦʙ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ, 

ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʦʥ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ.; 

- ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʫʱʥʦʩʪʠ STEP - ʵʪʦ ʪʦʯʢʠ, 2-ʭ ʠ 3-ʭ ʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʠ-

ʯʝʩʢʠʝ ʢʨʠʚʳʝ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ.  ɺ ʦʙʱʝʤ, ʥʘʙʦʨ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʩʫʱʥʦʩʪʝʡ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ STEP, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ ʥʘʙʦʨʫ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ.  ʇʨʝʜʤʝ-

ʪʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ geometry_schema ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʷ ʧʘʨʘʤʝʪʨʠ-

ʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʯʝʢ, ʚʝʢʪʦʨʦʚ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ 
ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʝʯʥʳʭ ʦʙʲʝʤʦʚ ʩ ʚʥʫʪʨʝʥʥʝʡ ʧʘʨʘʤʝʪʨʠʟʘʮʠʝʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʘʬʬʠʥʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ; 
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- ʪʦʯʢʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʥʘʯʝʥʠʷʤʠ ʠʭ ʢʦʦʨʜʠʥʘʪ ʠʣʠ ʧʫ-

ʪʝʤ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʨʠʚʦʡ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʧʨʦʩʪʝʡʰʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʚʳʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʩʧʣʘʡʥʦʚʳʭ ʢʨʠʚʳʭ, ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ 
ʦʙʲʝʤʦʚ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʧʣʠʢ ʪʦʯʢʠ, ʢʨʠʚʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʚʠʜʠʩʪʘʥʪʥʳʭ ʢʨʠʚʳʭ, ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʚʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʧʝʨʝʩʝʯʝʥʠʝʤ. 

ʆʪʩʫʪʩʪʚʫʶʪ ʣʠʥʝʡʯʘʪʳʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʛʝʦʤʝʪ-

ʨʠʷ ʣʠʥʝʡʯʘʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʠ ʟʘʚʠʩʠʪ ʦʪ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʛʨʘʥʠʯ-

ʥʳʭ (ʥʘʧʨʘʚʣʷʶʱʠʭ) ʢʨʠʚʳʭ ʠ ʤʝʪʦʜʘ ʩʦʝʜʠʥʝʥʠʷ ʧʘʨ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘ-

ʱʠʭ ʜʚʫʤ ʢʨʠʚʳʤ. ʆʜʥʘʢʦ, ʣʠʥʝʡʯʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʠʤʝʶʱʘʷ ɺ-ʩʧʣʘʡʥʦʚʳʝ 

ʛʨʘʥʠʯʥʳʝ ʢʨʠʚʳʝ, ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ɺ-ʩʧʣʘʡʥʦʚʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ.  ʉʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ ʪʘʢʞʝ ʩʭʦʞ, ʥʘʧʨʠ-

ʤʝʨ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ 

ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

ACIS ʬʠʨʤʳ Spatial Technology ʠʣʠ PARASOLID ʬʠʨʤʳ Siemens PLM Soft-

ware. 

ɺʩʷ ʛʝʦʤʝʪʨʠʷ ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ɼʝ-

ʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʠʤʝʶʱʝʡ ʧʦ ʚʩʝʤ ʦʩʷʤ ʦʜʠʥʘʢʦʚʳʝ ʝʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʢ ʜʚʫʤʝʨʥʦʡ, ʪʘʢ ʠ ʪʨʝʭʤʝʨʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʦʙʱʘʷ ʩʭʝʤʘ. ʊʦʯʢʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʪ ʢʘʢ ʚ ʜʚʫʤʝʨʥʦʡ, 

ʪʘʢ ʠ ʚ ʪʨʝʭʤʝʨʥʦʡ ʬʦʨʤʝ. ʕʪʠ ʬʦʨʤʳ ʨʘʟʣʠʯʘʶʪʩʷ ʩʪʨʦʛʦ ʧʦ ʥʘʣʠʯʠʶ ʠʣʠ 

ʦʪʩʫʪʩʪʚʠʶ ʟʥʘʯʝʥʠʷ ʪʨʝʪʴʝʡ ʢʦʦʨʜʠʥʘʪʳ. ɺʩʝ ʩʣʦʞʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʩʫʱʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʦʯʝʢ ʠ ʥʘʧʨʘʚʣʝʥʠʡ, ʠʟ ʘʥʘʣʠʟʘ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʅʘʙʦʨ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ STEP ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʧʨʠʥʷ-

ʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʦʨʫ.  ɽʩʣʠ ʩʨʘʚʥʠʪʴ, ʢ ʧʨʠʤʝʨʫ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʩʦʨʝ ACIS ʠʣʠ PARASOLID, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IGES 5.2 ʠ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʩʦʛʣʘʩʥʦ STEP ISO 10303-42, ʪʦ ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ ʧʦʯʪʠ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʲʝʢʪʦʚ ACIS  ʠ STEP ʠ ʥʝʢʦʪʦʨʳʝ 

(ʚʧʨʦʯʝʤ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ) ʦʪʣʠʯʠʷ ʦʪ ʥʠʭ ʚ ʩʪʘʥʜʘʨʪʝ IGES. 

ʉʣʫʯʘʡʥʦ ʣʠ ʪʘʢʦʝ ʩʭʦʜʩʪʚʦ?  ʆʯʝʚʠʜʥʦ, ʥʝʪ, ʠ ʩʪʘʥʜʘʨʪʳ, ʪʘʢʠʝ, ʢʘʢ 

STEP ʠʣʠ IGES ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʨʘʟʨʳʚʥʦʡ ʩʚʷʟʠ ʩ ʧʝʨʝʜʦʚʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

ʧʨʦʜʫʢʪʘʤʠ, ʪʘʢʠʤʠ, ʢʘʢ ACIS ʠʣʠ PARASOLID.  ʀ ʩʪʘʥʜʘʨʪʳ, ʠ ʧʨʦʛʨʘʤʤ-

ʥʳʝ ʧʨʦʜʫʢʪʳ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʨʘʟʚʠʪʠʠ, ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʷ ʠ ʦʙʦ-

ʛʘʱʘʷ ʜʨʫʛ ʜʨʫʛʘ.  ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʘʥʜʘʨʪʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʟ-

ʨʘʙʦʪʯʠʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʨʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʩʪʘʥʜʘʨʪʳ. 

ʉʭʝʤʘ geometric_model_schema ʩʦʜʝʨʞʠʪ ʩʫʱʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʟ-

ʣʠʯʥʳʝ ʪʠʧʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʪ..ʝ. ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ ʚʳʩ-
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ʰʝʛʦ ʫʨʦʚʥʷ ï ʪʚʝʨʜʳʭ ʪʝʣ, ʧʣʦʩʢʠʭ ʪʝʣ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʦʨʦʚ ʠ ʪ.ʜ.  ɺ 42 

ʪʦʤʝ STEP ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʩʧʝʢʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ: 

- ʜʘʥʥʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʪʦʯʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʪʨʝʭʤʝʨʥʳʭ 
ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ 

(CSG); 

- ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʚ 
ʜʚʫʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʤʠʪʠʚʦʚ CSG (ɹʕʌ - ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʳ) ʠ ʧʦ-

ʣʫʧʨʦʩʪʨʘʥʩʪʚ; 

- ʩʦʟʜʘʥʠʝ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʝʨʘʮʠʡ ʟʘʤʝʪʘʥʠʷ; 

- ʤʦʜʝʣʠ ʩ ʤʘʥʠʬʦʨʜ - ʛʨʘʥʠʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ (B-rep); 

- ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʦʚʝʨʷʶʱʠʝ ʮʝʣʦʩʪʥʦʩʪʴ ʛʨʘʥʠʯʥʳʭ ʤʘʥʠʬʦʣʜ-ʤʦʜʝʣʝʡ; 

- ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʤʦʜʝʣʠ; 

- ʢʘʨʢʘʩʥʳʝ (ʧʨʦʚʦʣʦʯʥʳʝ) ʤʦʜʝʣʠ; 

- ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʦʨʳ; 

- ʩʦʟʜʘʥʠʝ ʨʝʧʣʠʢʘʮʠʡ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ ʚ ʥʦʚʦʡ ʧʦʟʠʮʠʠ. 

ʉʣʝʜʫʶʱʝʝ ʥʝ ʚʭʦʜʠʪ ʚ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ 42 ʪʦʤʘ: 

- ʤʦʜʝʣʠ ʩ ʥʝ-ʤʘʥʠʬʦʣʜ ʛʨʘʥʠʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ.  ʄʦʜʝʣʠ ʪʘʢʠʭ ʪʠ-

ʧʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʨʫʛʠʭ ʪʦʤʘʭ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʤʦʜʝʣʠ ʜʦ-

ʧʫʩʢʘʶʪʩʷ ʚ AP214; 

- ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʪʚʝʨʜʦʪʝʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʝʤʳʝ ʯʝʨʝʟ ʟʘʥʠʤʘʝʤʦʝ 

ʠʤʠ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʪʘʢʠʝ, ʢʘʢ ʜʝʨʝʚʦ ʦʢʪʘʥʪʦʚ); 

- ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ ʠ ʤʝʭʘʥʠʟʤʳ.  ʕʪʦ ʦʭʚʘʪʳʚʘʝʪʩʷ 44 ʪʦʤʦʤ STEP. 
 

advanced_boundary_representation ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʛʨʘʥʠʯʥʘʷ 
ʤʦʜʝʣ  ɹ

ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʨʘʥʠʯʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤ, ʪʦʯʥʳʤ ʠ 

ʦʜʥʦʟʥʘʯʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʬʦʨʤʳ ʠʟʜʝʣʠʷ.  ʕʪʘ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʩ ʧʦʤʦʱʴʶ ʛʨʘʥʠʯʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ.  ʊʦ-

ʧʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ çʪʚʝʨʜʦʝ ʪʝʣʦè ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ ʠ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʠʩʣʘ ʚʥʫʪʨʝʥʥʠʭ ʦʙʦʣʦʯʝʢ, ʟʘʜʘʶʱʠʭ ʚʥʫʪʨʝʥʥʠʝ ʧʫʩʪʦʪʳ.  

ʂʘʞʜʘʷ ʠʟ ʦʙʦʣʦʯʝʢ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʛʨʘʥʝʡ, ʛʨʘʥʠ ʦʛʨʘʥʠʯʝʥʳ ʢʦʥʪʫʨʘʤʠ, 

ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʨʝʙʝʨ, ʢʘʞʜʦʝ ʨʝʙʨʦ ʠʤʝʝʪ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫʶ ʚʝʨʰʠʥʳ.  

ɻʨʘʥʠʮʳ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʷʚʥʦ ʦʧʨʝʜʝʣʝʥʳ ʪʦʣʴʢʦ ʪʦʧʦʣʦʛʠʝʡ.  ɺʩʝ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʝ ʦʙʲʝʢʪʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʬʦʨʤʫ ʠʟʜʝʣʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʪʦʧʦ-

ʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ: ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʛʨʘʥʷʤʠ, ʢʨʠʚʳʝ ʩʚʷʟʘʥʳ ʩ 

ʨʝʙʨʘʤʠ, ʪʦʯʢʠ ʩʚʷʟʘʥʳ ʩ ʚʝʨʰʠʥʘʤʠ.  (ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʧʦʜʢʣʘʜʥʘʷè - 

ñunderlyingò ʛʝʦʤʝʪʨʠʷ). 
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ʊʚʝʨʜʦʝ ʪʝʣʦ 

ʆʙʦʣʦʯʢʘ  

ɻʨʘʥʴ  ɻʨʘʥʴ  
ɻʨʘʥʴ  

ʇʦʚʝʨʭʥʦʩʪʴ-
ʧʣʦʩʢʦʩʪʴ 

ʇʦʚʝʨʭʥʦʩʪʴ-
ʧʣʦʩʢʦʩʪʴ ʇʦʚʝʨʭʥʦʩʪʴ-

ʮʠʣʠʥʜʨ 

ʂʦʥʪʫʨ  ʂʦʥʪʫʨ  ʂʦʥʪʫʨ  ʂʦʥʪʫʨ  

ʈʝʙʨʦ   ʈʝʙʨʦ   

ɺʝʨʰʠʥʘ    

ɺʝʨʰʠʥʘ    
ʂʨʠʚʘʷ-
ʦʢʨʫʞʥʦʩʪʴ 

ʂʨʠʚʘʷ-

ʦʢʨʫʞʥʦʩʪʴ 

ʊʦʯʢʘ  ʊʦʯʢʘ  

ʉʚʷʟʴ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʩʫʱʥʦʩʪʝʡ 

ʉʚʷʟʴ ʪʦʧʦʣʦʛʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʠ ʝʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʊʦʧʦʣʦʛʠʯʝʩʢʠʝ ʩʫʱʥʦʩʪʠ 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʫʱʥʦʩʪʠ 

 

ʈʠʩ.  51. ʉʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʨʘʥʠʯʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʤʦʜʝʣʠ 

 

faceted_boundary_representation ʧʣʦʩʢʦʛʨʘʥʥʘʷ ʛʨʘʥʠʯʥʘʷ ʤʦ-
ʜʝʣʴ  

ʇʣʦʩʢʦʛʨʘʥʥʘʷ (ʬʘʩʝʪʥʘʷ) ʛʨʘʥʠʯʥʘʷ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ, ʚ ʢʦʪʦʨʦʤ ʛʨʘʥʠʯʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʪʚʝʨʜʦʪʝʣʴʥʦʡ 

ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʣʦʤʘʥʳʤʠ ʣʠʥʠʷʤʠ.  ʇʨʠ ʵʪʦʤ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ ʟʘʜʘʝʪʩʷ ʥʝʷʚʥʦ (ʥʘʧʨʠʤʝʨ, ʢʦʥʪʫʨ ʛʨʘʥʠ ʟʘʜʘʝʪʩʷ 

ʩʧʠʩʢʦʤ ʪʦʯʝʢ, ʘ ʷʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʷʤʳʭ ʨʝʙʝʨ ʦʪʩʫʪʩʪʚʫʝʪ). 
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 ɺ ʧʣʦʩʢʦʛʨʘʥʥʦʡ ʛʨʘʥʠʯʥʦʡ ʤʦʜʝʣʠ ʛʝʦʤʝʪʨʠʷ ʠʟʜʝʣʠʷ ʘʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʥʘʙʦʨʦʤ ʧʣʦʩʢʠʭ 

ʛʨʘʥʝʡ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʣʦʤʘʥʳʤʠ ʣʠʥʠʷʤʠ.   

ɺ STEP ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʧʣʦʩʢʦʛʨʘʥʥʦʡ ʛʨʘʥʠʯʥʦʡ ʤʦʜʝʣʠ ʩʭʦʜʥʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʜʘʥʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʨʘʥʠʯʥʦʡ ʤʦʜʝʣʠ. 

 

ʈʠʩ.  52.  ʇʣʦʩʢʦʛʨʘʥʥʘʷ ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʤʦʜʝʣʴ 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʬʘʩʝʪʥʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʙʳʩʪʨʦʡ ʦʙ-

ʨʘʙʦʪʢʠ, ʪ.ʢ. ʚʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ʧʝʨ-

ʚʦʛʦ ʧʦʨʷʜʢʘ, ʘ ʥʝʜʦʩʪʘʪʢʦʤ ï ʥʠʟʢʘʷ ʪʦʯʥʦʩʪʴ.  ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ 

ʨʦʩʪʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʚʳʰʝʫʢʘ-

ʟʘʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤ, ʠ ʬʘʩʝʪʥʳʝ ʤʦʜʝʣʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʨʝʜʢʦ.  ʅʘʧʨʠʤʝʨ, STEP-ʢʦʥʚʝʨʪʦʨʳ CAD-ʩʠʩʪʝʤ 

CATIA ʠ Unigraphics NX ʪʘʢʠʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʯʠʪʘʪʴ, ʥʦ ʥʝ ʛʝʥʝʨʠʨʫʶʪ. 

wireframe_with_topology ʧʨʦʚʦʣʦʯʥʘʷ ʤʦʜʝʣʴ ʩ ʪʦʧʦʣʦʛʠʝʡ 

ʇʨʦʚʦʣʦʯʥʘʷ (ʢʘʨʢʘʩʥʘʷ) ʤʦʜʝʣʴ ʩ ʪʦʧʦʣʦʛʠʝʡ ʩʦʜʝʨʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʬʦʨʤʳ ʠʟʜʝʣʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʚʦʣʦʯʥʦʡ ʤʦʜʝʣʠ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʧʦʣʦʛʠʝʡ 

ʨʝʙʝʨ.  ɼʘʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ ʚʢʣʶʯʘʝʪ 3-ʤʝʨʥʳʝ ʢʨʠʚʳʝ ʠ ʪʦʧʦʣʦ-

ʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. 
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ʈʠʩ.  53.  ʇʨʦʚʦʣʦʯʥʘʷ ʤʦʜʝʣʴ 

manifold_surface_with_topology ʤʘʥʠʬʦʣʜ-ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʪʦ-
ʧʦʣʦʛʠʝʡ 

ʆʪʣʠʯʠʝ ʵʪʦʡ ʤʦʜʝʣʠ ʦʪ ʧʝʨʚʳʭ ʜʚʫʭ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʝʪ 

ʦʙʲʝʢʪ çʪʚʝʨʜʦʝ ʪʝʣʦè.  ʄʘʥʠʬʦʣʜ-ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʪʦʧʦʣʦʛʠʝʡ ʩʦʜʝʨʞʠʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʝ ʤʘʥʠʬʦʣʜ-ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʪʦ-

ʧʦʣʦʛʠʝʡ.  ɺʥʝʰʥʷʷ ʛʨʘʥʠʮʘ ʠʟʜʝʣʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 3-ʭ ʤʝʨʥʳʤʠ ʢʨʠʚʳʤʠ, 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. 

non_topological_surface_and_wireframe ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʟ ʪʦʧʦ-
ʣʦʛʠʠ ʠ ʧʨʦʚʦʣʦʯʥʘʷ ʤʦʜʝʣʴ 

ʕʪʦʪ ʚʠʜ ʤʦʜʝʣʝʡ ʩʦʜʝʨʞʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʦʨʤʳ ʠʟʜʝʣʠʷ. ʚ ʚʠʜʝ ʥʝ-

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʥʘʙʦʨʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ.  ɻʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʪʦʯʢʠ, ʢʨʠʚʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɻʨʘʥʠʮʳ ʢʨʠʚʳʭ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʷʚʥʦ ʪʦʯʢʘʤʠ ʥʘ ʢʨʠʚʳʭ ʠ ʷʚʥʦʡ ʩʚʷʟʴʶ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠ ʢʨʠʚʳʤʠ, 

ʢʦʪʦʨʳʝ ʵʪʠʤʠ ʪʦʯʢʘʤʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ.  ɻʨʘʥʠʮʳ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷ-

ʶʪʩʷ ʢʨʠʚʳʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʠ ʷʚʥʦʡ ʩʚʷʟʴʶ ʤʝʞʜʫ ʢʨʠʚʳʤʠ ʠ ʧʦʚʝʨʭʥʦ-

ʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʵʪʠʤʠ ʢʨʠʚʳʤʠ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ.  ʇʦʚʝʨʭʥʦʩʪʠ ʠ ʢʨʠʚʳʝ, ʝʩ-

ʣʠ ʦʥʠ ʥʝ ʟʘʤʢʥʫʪʳ, ʜʦʣʞʥʳ ʙʳʪʴ ʷʚʥʦ ʦʙʨʝʟʘʥʳ. 
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csg_model ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ 

ʌʦʨʤʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʙʨʘʟʫʝʪʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʯʠʩʣʝʥʠʷ ʜʝʨʝʚʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʪʚʝʨʜʦʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʚ 

ʢʦʪʦʨʦʤ ʣʠʩʪʴʷʤʠ ʷʚʣʷʶʪʩʷ ʪʚʝʨʜʦʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʫʟʣʘʤʠ - ʙʫʣʝʚʳ ʦʧʝ-

ʨʘʮʠʠ (ʦʙʲʝʜʠʥʝʥʠʝ ï çʠʣʠè, ʧʝʨʝʩʝʯʝʥʠʝ ï çʠè, ʚʳʯʠʪʘʥʠʝ ï çʥʝè).  ʕʪʘ ʤʦ-

ʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʚʝʨ-

ʜʳʭ ʪʝʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʫʣʝʚʳʭ ʦʧʝʨʘʮʠʡ ʥʘʜ ʨʘʥʝʝ ʩʦʟʜʘʥʥʳʤʠ ʠʩʭʦʜ-

ʥʳʤʠ ʧʨʦʩʪʳʤʠ ʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʳʤʠ ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʬʦʨʤʘʤʠ, ʪʚʝʨʜʦ-

ʪʝʣʴʥʳʤʠ manifold ʛʨʘʥʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʚ ʬʘʩʝʪʥʦʤ ʠʣʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʠ-

ʜʝ, ʠ ʧʦʣʫʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. 
 

 

ʆʙʲʝʜʠʥʝʥʠʝ 

ɺʳʯʠʪʘʥʠʝ  

ʇʝʨʝʩʝʯʝʥʠʝ  

 

 

ʈʠʩ.  54. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʪʚʝʨʜʦʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʩʦʤʥʝʥʥʫʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʦ-

ʛʦ ʚʠʜʘ, CSG-ʤʦʜʝʣʠ STEP-ʢʦʥʚʝʨʪʦʨʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ CAD-ʩʠʩʪʝʤ ʥʝ ʧʦʜ-

ʜʝʨʞʠʚʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: 

- ʥʝ ʚʩʝʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʞʝʣʘʪʝʣʴʥʦ ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʠʤ ʧʘʨʪʥʝʨʘʤ ʥʝ 

ʪʦʣʴʢʦ ʢʦʥʝʯʥʫʶ ʬʦʨʤʫ ʠʟʜʝʣʠʷ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢ ʵʪʘ ʬʦʨʤʘ ʙʳ-

ʣʘ ʧʦʩʪʨʦʝʥʘ, ʪ.ʢ. ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʠʝʤʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʩʦ-

ʜʝʨʞʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʪʘʡʥʫ; 

- ʥʝʪ ʛʘʨʘʥʪʠʠ, ʯʪʦ ʧʨʠʥʠʤʘʶʱʘʷ ʩʠʩʪʝʤʘ, ʚʦʩʧʨʦʠʟʚʝʜʷ ʙʫʣʝʚʳ ʦʧʝʨʘʮʠʠ, 

ʧʦʩʪʨʦʠʪ ʪʦʯʥʦ ʪʘʢʫʶ ʞʝ ʬʦʨʤʫ ʠʟʜʝʣʠʷ, ʢʘʢ ʠ ʚ ʧʝʨʝʜʘʶʱʝʡ ʩʠʩʪʝʤʝ, ʧʦ-

ʩʢʦʣʴʢʫ ʘʣʛʦʨʠʪʤʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴ-

ʩʷ. 

ʊʦʤ 43 ʆʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ.  

ʊʦʤ 43 ʚʢʣʶʯʘʝʪ ʙʘʟʦʚʳʝ ʧʦʥʷʪʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʟʜʘʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʩʚʷʟʠ ʤʝʞʜʫ ʦʙʱʝʡ ʤʦʜʝʣʴʶ ʠ ʤʦʜʝʣʷʤʠ-

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ.  ɼʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʦʜʝʨʞʘʪʩʷ ʩʫʱʥʦʩʪʠ, 
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ʧʦʟʚʦʣʷʶʱʠʝ ʟʘʜʘʪʴ ʧʦʣʦʞʝʥʠʝ ʢʦʤʧʦʥʝʥʪʘ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ. 

ʊʦʤ 44 ʉʦʩʪʘʚ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟʜʝʣʠʷ 

ʊʦʤ 44 ʦʧʠʩʳʚʘʝʪ ʦʪʥʦʰʝʥʠʝ ʪʠʧʘ ñʯʘʩʪʴ-ʮʝʣʦʝò, ʢʦʛʜʘ ʦʜʥʦ ʠʟʜʝʣʠʝ ʩʦ-

ʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ.  ʉʦʜʝʨʞʘʱʘʷʩʷ ʚ ʪʦʤʝ 44 ʩʭʝʤʘ prod-

uct_structure_schema ʧʦʜʜʝʨʞʠʚʘʝʪ ʤʥʦʛʦʫʨʦʚʥʝʚʳʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʛʨʘʬ ʦʙʱʝʛʦ ʚʠʜʘ. 

ɺ STEP ʧʨʠʥʷʪʦ, ʯʪʦ ʠʟʜʝʣʠʝ ʚ ʮʝʣʦʤ, ʢʦʤʧʣʝʢʩ, ʢʦʤʧʣʝʢʪ, ʫʟʝʣ, ʩʙʦʨʦʯ-

ʥʘʷ ʝʜʠʥʠʮʘ, ʜʝʪʘʣʴ, ʩʪʘʥʜʘʨʪʥʦʝ ʠʟʜʝʣʠʝ ʠ ʪ.ʜ.  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʜʥʦʡ ʩʫʱʥʦ-

ʩʪʠ ï product (ʠʟʜʝʣʠʝ).  ʗʚʣʷʝʪʩʷ ʣʠ ʠʟʜʝʣʠʝ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʝʡ ʠʣʠ ʜʝʪʘ-

ʣʴʶ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥʦ ʠʟ ʘʥʘʣʠʟʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʛʨʘʬʘ.  ʊʝ ʠʟʜʝʣʠʷ, ʚ 

ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʥʠʢʘʢʠʝ ʜʨʫʛʠʝ ʠʟʜʝʣʠʷ, ʷʚʣʷʶʪʩʷ ʜʝʪʘʣʷʤʠ.  ɼʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʢ ʵʪʦʤʫ, ʚʦʟʤʦʞʥʦ ʫʪʦʯʥʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥ-

ʮʝʧʮʠʠ çʢʘʪʝʛʦʨʠʷ ʠʟʜʝʣʠʷè.  ʅʘʧʨʠʤʝʨ, ʪʦ, ʯʪʦ ʠʟʜʝʣʠʝ ʷʚʣʷʝʪʩʷ ʧʦʢʫʧʥʳʤ 

ʠʣʠ ʩʪʘʥʜʘʨʪʥʳʤ ʠʟʜʝʣʠʝʤ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʦ ʩ ʧʦʤʦʱʴʶ ʩʚʷʟʠ ʠʟʜʝʣʠʷ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʘʪʝʛʦʨʠʝʡ çʧʦʢʫʧʥʦʝ ʠʟʜʝʣʠʝè ʠʣʠ çʩʪʘʥʜʘʨʪʥʦʝ ʠʟʜʝ-

ʣʠʝè. 

ʆʩʥʦʚʥʘʷ ʩʫʱʥʦʩʪʴ, ʦʧʠʩʘʥʥʘʷ ʚ ʩʭʝʤʝ, product_definition_usage, ʷʚʣʷʝʪʩʷ 

ʧʦʜʪʠʧʦʤ ʦʙʲʝʢʪʘ product_definition_relationship ʠ ʦʧʠʩʳʚʘʝʪ ʩʚʷʟʴ ʜʚʫʭ ʠʟ-

ʜʝʣʠʡ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʚʘ ʧʦʜʪʠʧʘ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʨʦʠʪʴ ʦʧʠʩʘ-

ʥʠʝ ʣʠʙʦ ʦʙʱʝʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʷ (bill_of_material) 

(make_from_usage_option) ʣʠʙʦ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟʜʝʣʠʷ ʩ ʫʢʘʟʘʥʠ-

ʝʤ ʧʦʨʷʜʢʘ ʩʙʦʨʢʠ ʠ ʧʦʟʠʮʠʡ ʥʘ ʩʙʦʨʦʯʥʦʤ ʯʝʨʪʝʞʝ (assem-

ble_component_usage).  

ʊʦʤ ʦʧʨʝʜʝʣʷʝʪ integrated resources, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠʟʜʝʣʠʷ ʠ ʫʧʨʘʚʣʷʪʴ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠʟʜʝʣʠʷ. ʆʥ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ : 

bill  of material, 

ʩʧʝʮʠʬʠʢʘʮʠʶ ʠʟʜʝʣʠʡ,  

ɻʣʘʚʥʳʝ ʧʦʜʨʘʟʜʝʣʳ ʵʪʦʛʦ ʪʦʤʘ (ISO 10303-44): 
*  the product structure schema; 

*  the product concept schema; 

*  the configuration management schema. 

Product structure schema. ʅʘʟʥʘʯʝʥʠʝ. 
* ʆʧʨʝʜʝʣʷʝʪ ʠʟʜʝʣʠʝ ʚ ʪʝʨʤʠʥʘʭ ʩʦʩʪʘʚʘ ʢʘʢ ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʜʨʫʛʠʭ 

ʠʟʜʝʣʠʡ ʪʦ ʝʩʪʴ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʙʨʘʥʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʧʨʦʠʟʚʝʜʝʥʦ, 

ʧʦʪʨʝʙʣʷʷ ʜʨʫʛʠʝ ʠʟʜʝʣʠʷ, ʠʣʠ ʠ ʪʦ ʠ ʜʨʫʛʦʝ. 
ʆʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʟʤʳ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʦʪʥʦʰʝʥʠʡ ʩʦʩʪʘʚʘ. 

ɺ ʪʦʤʝ 44, ʦʧʨʝʜʝʣʷʶʱʝʤ ʩʪʨʫʢʪʫʨʫ ʠʟʜʝʣʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʩʨʝʜʩʪʚʘ, ʧʦ-

ʟʚʦʣʷʶʱʠʝ ʟʘʜʘʪʴ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʠʟʜʝʣʠʷʤʠ.  ʆʪʥʦʰʝʥʠʷ ʵʪʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʪʨʝʭ ʪʠʧʦʚ: 

ʦʜʥʦ ʠʟʜʝʣʠʝ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʜʨʫʛʦʛʦ ʠʟʜʝʣʠʷ; 
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ʦʜʥʦ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʜʨʫʛʦʝ ʠʟʜʝʣʠʝ, ʥʘʧʨʠʤʝʨ, ʚ ʩʦʩʪʘʚʝ ʩʙʦ-

ʨʦʯʥʦʡ ʝʜʠʥʠʮʳ; 

ʦʜʥʦ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʛʦʪʦʚʣʝʥʦ ʠʟ ʜʨʫʛʦʛʦ ʠʟʜʝʣʠʷ. 

ɺʩʝ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘʤʠ ʠʟʜʝʣʠʡ, ʟʘʚʠʩʷʱʠ-

ʤʠ ʦʪ ʢʦʥʪʝʢʩʪʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʟʜʝʣʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʦʪ ʵʪʘʧʘ 

ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ.  ʇʦʵʪʦʤʫ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʩʫʱʥʦ-

ʩʪʷʤʠ product_definition (PD), ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʚʦʡʩʪʚʘ ʠʟʜʝʣʠʷ, ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʠʝ ʜʘʥʥʦʤʫ ʢʦʥʪʝʢʩʪʫ. 
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ʈʠʩ.  55. ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʪʨʫʢʪʫʨʳ ʠʟʜʝʣʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʘʧʘ ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ. 

ʅʘ ʨʠʩʫʥʢʝ ʚʳʰʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʯʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʠʟʜʝ-

ʣʠʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʥʘ ʵʪʘʧʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʘʢ ʝʜʠʥʠʯ-

ʥʦʝ ʠʟʜʝʣʠʝ, ʥʘ ʵʪʘʧʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʙʦʨʦʯʥʘʷ 

ʝʜʠʥʠʮʘ (ʉɽ), ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

 

ʈʠʩ.  56. ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ ʠʟʜʝʣʠʷ 

ʊʘʢʞʝ ʩʪʨʫʢʪʫʨʘ ʠʟʜʝʣʠʷ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʥʳʭ ʧʨʝʜ-

ʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ (ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ). 

ɺʩʝ ʪʨʠ ʪʠʧʘ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚ ʪʦʤʝ ISO 10303-44, ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʠ ʚ ʇʨʦʪʦʢʦʣʝ ʇʨʠʤʝʥʝʥʠʷ AP203. 
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ʉʫʱʥʦʩʪʴ assembly_component_usage ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʥʩʪ-

ʨʫʢʮʠʷʤʠ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʟ ʯʝʪʳʨʝʭ ʩʚʦʠʭ ʧʦʜʪʠʧʦʚ: 

ʩʫʱʥʦʩʪʴ quantified_assembly_component_usage ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʷʟʴ ʤʝʞ-

ʜʫ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʙʦʨʢʠ ʠ ʩʙʦʨʢʦʡ.  ɼʣʷ ʩʣʫʯʘʷ ʜʠʩʢʨʝʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʥʝʩʢʦʣʴʢʦ ʚʭʦʞʜʝʥʠʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ 

ʯʠʩʣʦʤ, ʟʘʜʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ.  ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʫʢʘʟʘʥʠʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʚʭʦʜʷʱʠʭ ʚ ʩʙʦʨʢʫ ʢʨʝʧʝʞʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʙʦʣʪʦʚ, ʚʠʥʪʦʚ, ʟʘʢʣʝʧʦʢ ʠ ʪ.ʜ. ɼʣʷ ʥʝʜʠʩʢʨʝʪʥʳʭ ʩʦʩʪʘʚ-

ʣʷʶʱʠʭ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʝʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ, ʦʪʣʠʯʥʦʡ ʦʪ ʙʝʟʨʘʟ-

ʤʝʨʥʦʛʦ ʯʠʩʣʘ.  ɿʜʝʩʴ ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʙʦʨʢʝ ʤʘʪʝ-

ʨʠʘʣʳ ʪʠʧʘ ʠʟʦʣʷʮʠʠ, ʩʤʘʟʢʠ, ʢʨʘʩʢʠ, ʞʠʜʢʦʩʪʝʡ ʠ ʪ.ʜ.; 

ʩʫʱʥʦʩʪʴ next_assembly_usage_occurence (NAUO) ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʥʦʰʝ-

ʥʠʝ ʤʝʞʜʫ ʦʜʥʠʤ ʚʭʦʞʜʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʝʡ ʠ ʪʦʡ ʩʙʦʨʢʦʡ, ʚ ʢʦʪʦʨʫʶ ʦʥʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʭʦʜʠʪ.  ʕʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ 

next_assembly_usage_occurence ʧʦʟʚʦʣʷʝʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʢʘʞʜʦʝ ʠʟ 

ʚʭʦʞʜʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʦʤʧʦʥʝʥʪʘ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ ʚ ʩʘʤʫ ʩʙʦʨʦʯ-

ʥʫʶ ʝʜʠʥʠʮʫ, ʥʘʧʨʠʤʝʨ: 

 

PDF PDproduct

ʘʚʪʦʤʦʙʠʣɹ

PDF PDproduct

ʢʦʣʝʩʦ

NAUO

ʣʝʚʦʝ

ʧʝʨʝʜʥʝʝ

NAUO

ʧʨʘʚʦʝ

ʧʝʨʝʜʥʝʝ

NAUO

ʣʝʚʦʝ

ʟʘʜʥʝʝ

NAUO

ʣʝʚʦʝ

ʟʘʜʥʝʝ

 

ʈʠʩ.  57. ʂʦʤʧʦʥʝʥʪ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ (ʢʦʣʝʩʦ) ʚʭʦʜʠʪ ʚ ʩʙʦʨʦʯʥʫʶ ʝʜʠʥʠʮʫ (ʘʚʪʦʤʦʙʠʣʴ) ʯʝʪʨrʝ 

ʨʘʟʘ 

  

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʢʘʞʜʦʝ ʠʟ ʚʭʦʞʜʝʥʠʡ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʠʟʜʝʣʠʷ 

(ʢʦʣʝʩʘ) ʚ ʘʚʪʦʤʦʙʠʣʴ ʠʤʝʝʪ ʩʚʦʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʚʭʦʞʜʝʥʠʡ; 

ʩʫʱʥʦʩʪʴ specified_higher_usage_occurence ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʦʜ-

ʥʠʤ ʚʭʦʞʜʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʩʙʦʨʦʯʥʫʶ ʝʜʠʥʠʮʫ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ.  ʉ 

ʧʦʤʦʱʴʶ ʵʢʟʝʤʧʣʷʨʦʚ ʵʪʦʡ ʩʫʱʥʦʩʪʠ ʤʦʞʥʦ ʫʚʷʟʘʪʴ ʚʦʝʜʠʥʦ ʤʥʦʛʦʫʨʦʚʥʝ-

ʚʳʝ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ; 

ʩʫʱʥʦʩʪʴ promissory_usage_occurence ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʩʦʩʪʘʚ-

ʣʷʶʱʝʡ ʠ ʩʙʦʨʢʦʡ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʢʦʛʜʘ ʩʪʨʫʢʪʫʨʘ ʠʟʜʝʣʠʷ, ʚʢʣʶʯʘʶʱʘʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʙʦʨʢʠ, ʝʱʝ ʥʝ ʧʨʦʨʘʙʦʪʘʥʘ. 

ʉʪʨʫʢʪʫʨʘ ʠʟʜʝʣʠʷ ʤʦʜʝʣʠʨʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʤ ʘʮʠʢʣʠʯʝʩʢʠʤ ʛʨʘʬʦʤ 

(DAG).  ɺ ʵʪʠʭ ʤʦʜʝʣʷʭ ʫʟʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʜʝʣʠʡ, ʘ ʥʘʧʨʘʚ-

ʣʝʥʥʳʝ ʜʫʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʪʥʦʰʝʥʠʷ ʚʭʦʜʠʤʦʩʪʠ.  ɺ ʩʭʝʤʝ prod-
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uct_structure_schema ʫʟʣʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʫʱʥʦʩʪʷʤ product_definition, ʘ 

ʜʫʛʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʫʱʥʦʩʪʷʤ assembly_component_usage. 
ʉʫʱʥʦʩʪʴ make_from_usage_option  (çʩʜʝʣʘʥʦ ʠʟè) ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴ ʜʚʘ 

ʦʧʠʩʘʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢʘʢ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʠʟʜʝʣʠʶ, ʪʘʢ ʠ ʢ ʨʘʟʥʳʤ ʠʟ-

ʜʝʣʠʷʤ: 
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ʈʠʩ.  58.  ɼʚʘ ʚʘʨʠʘʥʪʘ ʧʨʠʤʝʥʝʥʠʷ ʦʪʥʦʰʝʥʠʡ çʩʜʝʣʘʥʦ ʠʟè 

ʇʝʨʚʳʡ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʦʩʪʦʷ-

ʥʠʷʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʠʟʜʝʣʠʷ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ.  

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʦʢʘʟʳʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʜʝʣʠʝʤ ʠ ʟʘʛʦʪʦʚʢʦʡ (ʥʘʧʨʠʤʝʨ, 

ʩʦʨʪʘʤʝʥʪʦʤ). 

Product concept schema  

ʇʨʝʜʩʪʘʚʣʷʝʪ ʢʦʥʮʝʧʮʠʶ ʠʟʜʝʣʠʷ ʢʘʢ ʥʘʙʦʨ ʩʧʝʮʠʬʠʢʘʮʠʡ  ʠʟʜʝʣʠʷ, ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʠʟ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʣʠʝʥʪʘ ʚ ʠʟʜʝʣʠʠ. 

Configuration management schema  

ʆʧʠʩʳʚʘʝʪ  ʠʟʜʝʣʠʷ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʜʨʫʛʦʛʦ ʠʟʜʝʣʠʷ, ʯʴʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʨʷʤʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ɺ ʨʝʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʝʜʠʥʠʯʥʳʤ (ʦʧʳʪʥʳʤ), ʩʝʨʠʡʥʳʤ, ʠʣʠ ʤʘʩʩʦʚʳʤ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʚʝʨʩʠʡ ʠʟʜʝʣʠʡ ʚʩʝʭ ʫʨʦʚʥʝʡ. 

ʇʦʜ ʚʝʨʩʠʝʡ ʠʟʜʝʣʠʷ ʧʦʥʠʤʘʝʪʩʷ ʦʪʣʠʯʘʶʱʠʡʩʷ ʚʘʨʠʘʥʪ ʩʪʨʫʢʪʫʨʳ ʠʟʜʝ-

ʣʠʷ, ʠʤʝʶʱʠʡ ʪʦʪ ʞʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʯʪʦ ʠ ʠʩʭʦʜʥʦʝ ʠʟʜʝʣʠʝ.  ʈʘʟʣʠʯʥʳʝ 

ʚʝʨʩʠʠ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʠʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʣʠ ʞʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʟʘʢʘʟʯʠʢʘ. 

ʇʨʝʜʤʝʪʦʤ ʩʭʝʤʳ configuration_management_schema ̫ ʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚ-

ʣʝʥʠʝ ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʩʠʡ ʠʟʜʝʣʠʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪ-

ʚʘ.  ʅʘ ʠʟʜʝʣʠʝ, ʛʦʪʦʚʷʱʝʝʩʷ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʜʝʣʘʶʪʩʷ ʩʩʳʣʢʠ ʢʘʢ ʥʘ 

configuration_item.  ʕʪʦ ʦʙʳʯʥʦ ʦʯʝʚʠʜʥʦ ʜʣʷ ʟʘʢʘʟʯʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʝʡ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ. 

ʂ ʫʧʨʘʚʣʝʥʠʶ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʧʨʠʤʝʥʠʤʳ ʩʣʝʜʫʶʱʠʝ ʢʦʥʮʝʧʮʠʠ: 

ɺ ʧʨʝʜʝʣʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʢ 

ʠʟʜʝʣʠʷʤ ʠ ʢʦʤʧʦʥʝʥʪʘʤ ʠʟʜʝʣʠʡ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʤ ʚ ʵʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ.  ʅʘ 
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ʢʦʤʧʦʥʝʥʪʳ ʠʟʜʝʣʠʡ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʧʦʩʪʘʚʱʠʢʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘ-

ʮʠʝʡ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ; 

ʆʨʛʘʥʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʘʢʠʭ ʠʟʜʝʣʠʡ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ.  ʕʪʠ ʠʟʜʝʣʠʷ ʩʪʘʥʦʚʷʪʩʷ ʫʟʣʘʤʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʜʘʥʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ.  ʕʪʦ ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ, ʩʣʫʞʘʱʠʝ 

ʬʦʢʫʩʥʳʤʠ ʪʦʯʢʘʤʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʥʷʝʤʦʩʪʴʶ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠʭ ʵʣʝ-

ʤʝʥʪʦʚ ʙʦʣʝʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ. 

ʊʘʢʞʝ ʵʪʘ ʩʭʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʩʚʷʟʝʡ, ʫʩʪʘʥʘʚʣʠʚʘʝ-

ʤʳʭ ʜʣʷ ʩʦʧʨʷʞʝʥʠʷ ʘʩʩʦʮʠʘʮʠʡ. 

ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʫʱʥʦʩʪʝʡ 

configuration_item, configuration_design, ʠ configuration_effectivily. 

ʉʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʢʦʥʮʝʧʮʠʠ: 

ʆʙʦʟʥʘʯʝʥʠʝ ʫʟʣʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ (configuration_item) ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʥʮʝʧʮʠʡ ʠʟʜʝʣʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʩʦʩʪʘʚ. 

ʆʙʦʟʥʘʯʝʥʠʝ ʚʝʨʩʠʠ ʠʟʜʝʣʠʷ (product_definition_formation), ʨʝʘʣʠʟʫʶʱʝʡ 

ʫʟʝʣ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

ʉʦʟʜʘʥʠʝ ʩʚʷʟʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʩʠʡ ʠʟʜʝʣʠʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʫʟʣʘ 

ʢʦʥʬʠʛʫʨʘʮʠʠ.  ʉʩʳʣʢʠ ʥʘ ʵʪʠ ʩʚʷʟʠ ʜʝʣʘʶʪʩʷ ʢʘʢ ʥʘ ʩʫʱʥʦʩʪʠ ʧʨʠʤʝʥʠ-

ʤʦʩʪʴ (configuration_effectivity). 

ʉʫʱʥʦʩʪʴ configuration_item (ʫʟʝʣ ʢʦʥʬʠʛʫʨʘʮʠʠ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʙʦʨʢʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ.  ɺʩʝ 

ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʪʠʭ ʩʫʱʥʦʩʪʝʡ. 

ʋʟʝʣ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʠʣʠ ʢ ʠʟʜʝʣʠʶ ʚ ʮʝʣʦʤ ʠʣʠ ʢ ʥʝʢʦ-

ʪʦʨʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʠʟʜʝʣʠʷ. 

ʋʟʝʣ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʝʨ-

ʩʠʷ ʠʟʜʝʣʠʷ product_definition_formation  ʝʱʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʉʚʷʟʴ ʤʝʞʜʫ ʫʟʣʦʤ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʝʤʫ ʚʝʨʩʠʝʡ ʠʟʜʝ-

ʣʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʫʱʥʦʩʪʠ configuration_design (ʢʦʥʩʪʨʫʢ-

ʮʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ). 

ʋʟʝʣ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʚʷʟʘʥ ʩ ʦʜʥʦʡ ʢʦʥʮʝʧʮʠʝʡ ʠʟʜʝʣʠʷ product_concept. 
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PRODUCT_CONCEPT ʂʦʥʮʝʧʮʠʷ ʠʟʜʝʣʠʷ  

Id ʀʜʝʥʪʠʬʠʢʘʪʦʨ 

Name ʆʙʦʟʥʘʯʝʥʠʝ  

Description ʆʧʠʩʘʥʠʝ 

ʄarket_context ʉʝʛʤʝʥʪ ʨʳʥʢʘ  

CONFIGURATION_ITEM ʆʙʲʝʢʪ ʢʦʥʬʠʛʫʨʘʮʠʠ 

Id ʀʜʝʥʪʠʬʠʢʘʪʦʨ  

Name ʆʙʦʟʥʘʯʝʥʠʝ  

Description ʆʧʠʩʘʥʠʝ (ʦʧʮʠʷ) 

Item_concept ʉʩʳʣʢʘ ʥʘ ʢʦʥʮʝʧʪ ʠʟʜʝʣʠʷ 

Purpose ʅʘʟʥʘʯʝʥʠʝ (ʦʧʮʠʷ) 

CONFIGURATION_ITEM_RELATIONSHIP ʆʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

Name ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʪʥʦʰʝʥʠʷ 

Description ʆʧʠʩʘʥʠʝ ʦʪʥʦʰʝʥʠʷ 

relating_configuration_item ʉʩʳʣʢʘ ʥʘ ʨʦʜʠʪʝʣʴʩʢʠʡ ʦʙʲʝʢʪ ʢʦʥʬʠʛʫʨʘʮʠʠ 

related_configuration_item ʉʩʳʣʢʘ ʥʘ ʜʦʯʝʨʥʠʡ ʦʙʲʝʢʪ ʢʦʥʬʠʛʫʨʘʮʠʠ 

CONFIGURATION_EFFECTIVITY ʇʨʘʚʠʣʦ ʧʨʠʤʝʥʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 

EFFECTIVITY ʇʨʠʤʝʥʷʝʤʦʩʪʴ  

product_definition_effectivity ʆʙʲʝʢʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʥʦ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʤʦʩʪʠ 

serial_numbered_effectivity ʇʨʠʤʝʥʷʝʤʦʩʪʴ ʧʦ ʩʝʨʠʡʥʦʤʫ ʥʦʤʝʨʫ 

dated_effectivity ʇʨʠʤʝʥʷʝʤʦʩʪʴ ʧʦ ʜʘʪʝ 

lot_effectivity ʇʨʠʤʝʥʷʝʤʦʩʪʴ ʧʦ ʦʙʦʟʥʘʯʝʥʠʶ ʧʘʨʪʠʠ 

Id ʆʙʦʟʥʘʯʝʥʠʝ ʧʨʘʚʠʣʘ ʧʨʠʤʝʥʷʝʤʦʩʪʠ  

Usage 
ʉʩʳʣʢʘ ʥʘ ʦʪʥʦʰʝʥʠʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʟʘʜʘʝʪʩʷ ʧʨʠʤʝʥʷʝ-

ʤʦʩʪ ɹ

effectivity_start_id 
ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠʟʜʝʣʠʷ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʛʦ ʜʝʡʩʪʚʫʝʪ 

ʜʘʥʥʦʝ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʤʦʩʪʠ.  

effectivity_end_id 
ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʠʟʜʝʣʠʷ, ʟʘʢʘʥʯʠʚʘʷ ʢʦʪʦʨʳʤ ʜʝʡʩʪʚʫʝʪ 

ʜʘʥʥʦʝ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʤʦʩʪʠ. 

effectivity_start_date 
ɼʘʪʘ, ʥʘʯʠʥʘʷ ʩ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʪ ʜʘʥʥʦʝ ʧʨʘʚʠʣʦ ʧʨʠ-

ʤʝʥʷʝʤʦʩʪʠ.  

effectivity_end_date 
ɼʘʪʘ, ʟʘʢʘʥʯʠʚʘʷ ʢʦʪʦʨʦʡ  ʜʝʡʩʪʚʫʝʪ ʜʘʥʥʦʝ ʧʨʘʚʠʣʦ ʧʨʠ-

ʤʝʥʷʝʤʦʩʪʠ. 

effectivity_lot_id 
ʆʙʦʟʥʘʯʝʥʠʝ ʧʘʨʪʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʫʝʪ ʜʘʥʥʦʝ ʧʨʘ-

ʚʠʣʦ ʧʨʠʤʝʥʷʝʤʦʩʪʠ. 

ʈʠʩ.  59.  ɺʟʘʠʤʦʩʚʷʟʴ ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʠʟʜʝʣʠʷ 
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ʊʦʤ 45 ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ.  ʇʦʩʢʦʣʴʢʫ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤ-

ʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʤʠ ʧʨʝʧʨʦʮʝʩʩʦʨʘʤʠ ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʘʤʠ STEP ʥʝ ʦʙʨʘ-

ʙʘʪʳʚʘʶʪʩʷ, ʜʘʥʥʳʡ ʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʟʜʝʩʴ ʥʝ ʙʫʜʝʪ. 

ʊʦʤ 46 ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʟʜʝʣʠʷ presentation.  ʉʦʛʣʘʩ-

ʥʦ ʦʙʱʠʤ ʦʧʨʝʜʝʣʝʥʠʷʤ, ʚʦʩʧʨʠʥʠʤʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ presentation ï ʵʪʦ 

ʪʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪʦ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʯʫʚʩʪ-

ʚʘʤʠ, ʪ.ʝ. ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʫʩʣʳʰʘʪʴ, ʧʦʱʫʧʘʪʴ, ʧʦʥʶʭʘʪʴ.  ɽʩʪʝʩʪ-

ʚʝʥʥʦ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʯʴ ʠʜʝʪ ʪʦʣʴʢʦ ʦ ʚʠʟʫʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ. 

ʇʦʩʢʦʣʴʢʫ STEP ʧʨʝʜʥʘʟʥʘʯʝʥ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʠ ʭʨʘʥʝ-

ʥʠʷ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʥʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʯʝʣʦʚʝʢʦʤ, ʘ ʜʣʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʫʱʥʦʩʪʠ ʠʟ 46 ʪʦʤʘ ʧʦʢʘ ʥʝ ʠʤʝʶʪ ʩʪʦʣʴ ʰʠʨʦʢʦ-

ʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʢʘʢ ʩʫʱʥʦʩʪʠ 41, 42, 43 ʠ 44-ʛʦ ʪʦʤʦʚ.  ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʪ ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʨʝʧʨʦʮʝʩʩʦʨʳ ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ STEP, ʥʘʧʨʠ-

ʤʝʨ, ʚ CAD-ʩʠʩʪʝʤʘʭ CATIA V5, Unigraphics NX, T-Flex CAD, ʢʦʪʦʨʳʝ ʩʧʦ-

ʩʦʙʥʳ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʚʝʪʝ ʠʟʜʝʣʠʷ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʵʣʝʤʝʥ-

ʪʘʤ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ʊʦʤ 49 ʩʦʜʝʨʞʠʪ ʨʝʩʫʨʩʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʡ.  ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜ ʜʝʡʩʪʚʠʷʤʠ ʧʦʥʠʤʘʶʪʩʷ ʧʦʪʦʢʠ ʨʘʙʦʪ ʧʦ ʨʘʟʨʘʙʦʪʢʝ, ʠʟ-

ʛʦʪʦʚʣʝʥʠʶ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ.  ʉʫʱʥʦʩʪʠ 

ʪʦʤʘ 49 ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʇʨʦ-

ʪʦʢʦʣʝ AP214 ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʪʦʢʦʣʘʭ AP238 ʠ 

AP240.  ʅʠʞʝ ʜʘʥʳ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ STEP ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʪʦʤʝ 

49 ISO 10303 ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚʝʜʫʪʩʷ ʊʝʭʥʠʯʝʩʢʠʤ ʂʦʤʠ-

ʪʝʪʦʤ TC184 ISO ʚ ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʘ ISO 14258 (ʩʦʟʜʘʥʠʝ ʦʙʱʝʡ ʤʦʜʝʣʠ 

ʧʨʝʜʧʨʠʷʪʠʷ). 

ʇʦ ʪʦʤʫ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʪʦʤʘ 49 ʧʨʝʪʝʨʧʝʣʦ ʥʘʯʠʥʘʷ ʩ 1992 ʛʦʜʘ ʥʘʠ-

ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʠʟʤʝʥʝʥʠʡ, ʤʦʞʥʦ ʩʫʜʠʪʴ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʜʠʩ-

ʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʳʟʳʚʘʝʪ ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ STEP ʥʘʠʙʦʣʴʰʠʝ ʧʨʦʙʣʝʤʳ. 

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ - ʧʨʝʜʣʦʞʠʪʴ ʙʘʟʦʚʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʢʦ-

ʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʚʳʜʝʣʠʪʴ ʦʙʱʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ ʥʘ 

ʣʶʙʳʭ ʩʪʘʜʠʷʭ ɾʠʟʥʝʥʥʦʛʦ ʎʠʢʣʘ ʠ ʩʦʟʜʘʪʴ ʩʪʨʫʢʪʫʨʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʭʨʘ-

ʥʠʪʴ ʠ ʦʙʱʠʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʦʚ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʚ ʪʦʤʝ 49 ʩʣʝʜʫʶʱʠʝ: 

ʨʝʘʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʡ ʧʨʦʮʝʩʩ ʩʦʩʪʦʠʪ ʠʟ ʜʠʩʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ( ʜʝʡʩʪ-

ʚʠʡ - action), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʢʦʥʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʥʘʯʘʣʘ ʠ ʦʢʦʥ-

ʯʘʥʠʷ; 

ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʨʘʟʣʠʯʥʦʝ 

ʚʨʝʤʷ ʩʚʷʟʘʥʳ ʩ ʦʜʥʠʤ ʵʢʟʝʤʧʣʷʨʦʤ ʦʙʲʝʢʪʘ action_method, ʠʜʝʥʪʠʬʠʢʘʪʦ-

ʨʦʤ ʦʧʠʩʘʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʷ (ʥʘʧʨʠʤʝʨ, ʦʧʝʨʘʮʠʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ); 
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ʩʚʷʟʠ ʜʝʡʩʪʚʠʷ action ʠ action_method ʦʧʠʩʘʥʳ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʛʨʘʬʦʤ, 

ʜʦʧʫʩʢʘʷ ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʩʚʷʟʝʡ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʘʤʠ; 

ʩ action_method ʩʚʷʟʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʝʩʫʨʩʘʤ, ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʝʛʦ 

ʨʝʘʣʠʟʘʮʠʠ; 

ʩ ʜʝʡʩʪʚʠʝʤ action  ʠ action_method ʩʚʷʟʘʥʳ ʨʝʩʫʨʩʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʚʳ-

ʧʦʣʥʝʥʠʠ.  ʇʨʠʯʝʤ ʩʚʷʟʠ ʨʘʟʣʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʵʢʟʝʤʧʣʷʨʦʤ ʜʝʡʩʪʚʠʷ action 

ʜʘʶʪʩʷ ʩ ʫʢʘʟʘʥʠʝʤ ʩʪʘʪʫʩʘ ʩʚʷʟʠ - ñʪʨʝʙʫʝʤʘʷò, ñʟʘʧʣʘʥʠʨʦʚʘʥʥʘʷò, ñʠʩʧʦʣʴ-

ʟʫʶʱʘʷʩʷò, ñʨʝʘʣʠʟʦʚʘʥʥʘʷò. 

ʉʚʷʟʴ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʦʙʦʨʫʜʦʚʘʥʠ-
ʝʤ, ʦʙʲʝʢʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ, ʤʝʪʦʜʦʤ. 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʧʦʢʘʟʘʥʦ, ʢʘʢ ʩʨʝʜʩʪʚʘʤʠ ʇʨʦʪʦʢʦʣʘ AP214 ʩʪʨʦʠʪʩʷ 

ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʠʟʜʝʣʠʡ.  ʉʫʱʥʦʩʪʠ action, ac-

tion_relationship ʠ ʪ.ʜ. ʟʜʝʩʴ ʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ ʪʦʤʘ 49. 

ʄʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʜʝʨʞʠʪ: 

ʜʘʥʥʳʝ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠ ʝʛʦ ʵʣʝʤʝʥʪʘʭ (ʵʪʘʧʘʭ ʨʘʙʦʪ, ʦʧʝʨʘ-

ʮʠʷʭ, ʧʝʨʝʭʦʜʘʭ, ʧʨʦʭʦʜʘʭ); 

ʩʪʨʫʢʪʫʨʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʠ 

ʚʣʦʞʝʥʥʦʩʪʴ); 

ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʨʝʩʫʨʩʘʤʠ (ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ 

ʣʠʮʘʤʠ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʠʥʩʪʨʫʤʝʥʪʦʤ), ʩ ʧʨʝʜʤʝʪʦʤ ʪʨʫʜʘ (ʧʨʦʤʝʞʫʪʦʯʥʳ-

ʤʠ ʩʦʩʪʦʷʥʠʷʤʠ ʬʨʘʛʤʝʥʪʦʚ ʠʟʜʝʣʠʷ). 
 

action_relationship 

action 

product_definition_process 

process_plan 

action_method 

STRING 

STRING 

STRING 

STRING 

STRING 

STRING 

STRING 

STRING 

STRING 

STRING 

name 

description 

relating_action 
related_action 

id 

name 

description 

chosen_method name 

description 

consequence 

purpose 

identification 

(ʜʝʡʩʪʚʠʝ) 

(ʩʦʦʪʥʦʰʝʥʠʝ 

ʜʝʡʩʪʚʠʡ) 

(ʧʨʦʮʝʩʩ, 

ʦʪʥʦʩʷʱʠʡʩʷ 

ʢ ʠʟʜʝʣʠʶ) 

(ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ) 

(ʩʧʦʩʦʙ 

ʚʳʧʦʣʥʝʥʠʷ  

ʜʝʡʩʪʚʠʷ) 

(ʚʳʙʨʘʥʥʳʡ ʩʧʦʩʦʙ) 

(ʟʘʚʠʩʠʤʦʝ 

ʜʝʡʩʪʚʠʝ) 

(ʦʩʥʦʚʥʦʝ 

ʜʝʡʩʪʚʠʝ) 

(ʥʘʠʤʝʥʦʚʘʥʠʝ) 

(ʥʘʠʤʝʥʦʚʘʥʠʝ) 

(ʥʘʠʤʝʥʦʚʘʥʠʝ) 

(ʦʧʠʩʘʥʠʝ) 

(ʦʧʠʩʘʥʠʝ) 

(ʦʧʠʩʘʥʠʝ) 

(ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ) 

(ʥʘʟʥʘʯʝʥʠʝ) 

(ʠʜʝʥʪʠʬʠʢʘʮʠʷ) 

(ʠʜʝʥʪʠʬʠʢʘʪʦʨ) 

 

ʈʠʩ.  60. ʉʫʱʥʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʨʦʮʝʩʩʘ 

ʆʩʥʦʚʘ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ï ʵʪʦ ʩʫʱʥʦʩʪʠ: 

action (ʚ ʚʠʜʝ ʝʝ ʧʦʜʪʠʧʦʚ process_plan ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠ prod-

uct_definition_process ï ʵʣʝʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ); 
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action_relationship (ʦʪʥʦʰʝʥʠʝ ʜʝʡʩʪʚʠʡ).  ʕʢʟʝʤʧʣʷʨʳ ʩʫʱʥʦʩʪʝʡ ʤʦʛʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʪʨʫʢʪʫʨʳ: 
 

 
 

action action 

action_relationship action 

action_method 

action 

action_method 

action ...n ... 

 

ʈʠʩ.  61. ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʫʱʥʦʩʪʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʮʝʩʩ 

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ: 

ʩʪʨʫʢʪʫʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʩʫʱʥʦʩʪʝʡ action ʚ ʢʘʯʝʩʪʚʝ ʫʟʣʦʚ ʛʨʘʬʘ ʠ action_relationship ʚ ʢʘʯʝ-

ʩʪʚʝ ʨʝʙʝʨ; 

ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ action_method ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ action. 

ʄʦʜʝʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʥʘ ʦʪʨʘʞʘʪʴ: 

ʚʭʦʞʜʝʥʠʝ ʦʜʥʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʜʨʫʛʠʝ (ʵʪʘʧʦʚ ʨʘʙʦʪ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʦʧʝʨʘʮʠʡ ʚ ʵʪʘʧʳ ʨʘʙʦʪ ʠ ʪ.ʜ.); 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ; 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʵʣʝʤʝʥʪʦʚ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʢʟʝʤʧʣʷʨʘʤʠ action_relationship ʨʝʙʨʘ 

ʛʨʘʬʘ ʤʦʛʫʪ ʙʳʪʴ ʪʨʝʭ ʪʠʧʦʚ.  ʇʨʠʤʝʤ, ʯʪʦ ʪʠʧ ʨʝʙʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʘʪʨʠʙʫ-

ʪʦʤ name, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ: 

composition ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʦʜʠʥ ʵʣʝʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʜʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ; 

next ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʦʜʠʥ ʵʣʝʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʩʣʝʜʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʦʤ ʠʣʠ sequence ʜʣʷ ʚʳʨʘʞʝʥʠʷ 

ʪʦʛʦ, ʯʪʦ ʵʣʝʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʣʞʝʥ  ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʣʝ ʪʦ-

ʛʦ, ʢʘʢ ʚʳʧʦʣʥʝʥ ʜʨʫʛʦʡ ʵʣʝʤʝʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

classification ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʦʜʠʥ ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʧʦʜʪʠʧʦʤ 

ʜʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ (ʥʘʧʨʠʤʝʨ, ʬʨʝʟʝʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʧʦʜʪʠʧʦʤ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ).  ɺ ʢʦʥʝʯʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʪʦʣʴʢʦ ʪʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʣʠʩʪʴʷʤʠ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ.  ʇʨʦʯʠʝ 

ʵʣʝʤʝʥʪʳ (ʘʙʩʪʨʘʢʪʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ ʧʦʷʚ-

ʣʷʪʴʩʷ ʪʦʣʴʢʦ ʚ ɹʘʟʝ ɿʥʘʥʠʡ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʋʪʦʯʥʝʥʠʝ ʦʧʠʩʘʥʠʷ 

ʉʫʱʥʦʩʪʴ action_method ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʥʦʛʦ ʠ ʙʦʣʝʝ ʦʙʦʙ-

ʱʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʵʣʝʤʝʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ 

ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ action_method ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʪʦʯʥʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʙʦ-

ʣʝʝ ʯʝʤ ʦʜʥʦʛʦ ʵʢʟʝʤʧʣʷʨʘ action). 
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ʉʫʱʥʦʩʪʠ action_property ʠ action_property_representation ʧʦʟʚʦʣʷʶʪ ʩʚ̫-

ʟʘʪʴ action, action_method ʠ action_relationship ʩ ʦʧʠʩʳʚʘʶʱʝʡ ʵʪʦʪ ʵʢʟʝʤʧʣʷʨ 

ʤʦʜʝʣʴʶ representation. 
 

action_property_representation 

representation 

action 

action_method 

action_relationship 

action_property 

process_change 

STRING 

STRING 

name 

description 

property 

representation 

STRING 

STRING 

name 

description 

  characterized_action_definition 

definition 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʚʦʡʩʪʚʘ ʜʝʡʩʪʚʠʷ) 

(ʩʚʦʡʩʪʚʦ ʜʝʡʩʪʚʠʷ) 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ) 

(ʜʝʡʩʪʚʠʝ) 

(ʩʧʦʩʦʙ ʜʝʡʩʪʚʠʷ) 

(ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʜʝʡʩʪʚʠʷʤʠ) 

(ʦʧʠʩʳʚʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ) 

(ʠʟʤʝʥʝʥʠʝ ʧʨʦʮʝʩʩʘ) 

 

ʈʠʩ.  62.  ʉʫʱʥʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʠʩʘʥʠʝ ʩʚʦʡʩʪʚ ʧʨʦʮʝʩʩʘ 

ʊʠʧʦʤ ʤʦʜʝʣʠ representation ʤʦʞʝʪ ʙʳʪʴ property_value_representation 

(ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚʘ).  ʕʪʘ ʤʦʜʝʣʴ ʦʙʣʘʜʘʝʪ, ʩʦʛʣʘʩʥʦ ʩʧʝʮʠʬʠ-

ʢʘʮʠʠ, ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ 3-ʭ ʵʢʟʝʤʧʣʷʨʦʚ ʩʫʱʥʦʩʪʝʡ ʪʠʧʦʚ meas-

ure_representation_item (ʤʝʪʨʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ) ʠʣʠ descrip-

tive_representation_item (ʦʧʠʩʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ); 

ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʩ ʠʤʝʥʝʤ ñlowerò.  ʕʪʦʪ 

ʵʢʟʝʤʧʣʷʨ ʟʘʜʘʝʪ ʥʠʞʥʠʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚʘ; 

ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʥʝ ʙʦʣʝʝ ʵʢʟʝʤʧʣʷʨʘ ʩʫʱʥʦʩʪʠ ʩ ʠʤʝʥʝʤ ñupperò.  ʕʪʦʪ 

ʵʢʟʝʤʧʣʷʨ ʟʘʜʘʝʪ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚʘ; 

ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʩʪʨʦʛʦ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ ʩʫʱʥʦʩʪʠ ʩ ʠʤʝʥʝʤ ñspeci-

fied_valueò; 

ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʤʝʥʠ ʟʥʘʯʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ñʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ʜʣʠʥʘò ʠʣʠ ñʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤò ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʥʘʧʨʠʤʝʨ, ñʪʨʝʙʫʝ-

ʤʦʝò, ñʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʝò, ʦʮʝʥʝʥʥʦʝò, ñʠʟʤʝʨʝʥʥʦʝò. 

ʇʨʠ ʵʪʦʤ ʩ ʧʦʤʦʱʴʶ ʩʫʱʥʦʩʪʝʡ, ʚʟʷʪʳʭ ʠʟ ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ (ʪʦʤʘ 41, 43, 44) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʚʷʟʴ ʜʝʡʩʪʚʠʡ ʩ ʠʟʜʝʣʠʝʤ (ʜʣʷ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ) ʠʣʠ ʥʝʢʦʪʦʨʳʤʠ ʝʛʦ ʵʣʝʤʝʥʪʘʤʠ (ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʬʦʨʤʳ ï ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ). 
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  characterized_product_definition 

(ʦʧʠʩʳʚʘʝʤʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʜʝʣʠʷ) 

product_definition_relationship 

product_definition 

product_definition_formation 

product 

process_product_association 

product_definition_process 

action 

(ʩʚʷʟʴ ʤʝʞʜʫ ʘʧʨʮʝʩʩʦʤ ʠ ʠʟʜʝʣʠʝʤ) defined_product 

process 

(INV) product_definitions S [1:?] 

 

ʈʠʩ.  63. ʉʚʷʟʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ product_process_plan ʩ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʤ ʠʟʜʝʣʠʝʤ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʟʣʠʰʥʝʛʦ ʫʩʣʦʞʥʝʥʠʷ ʩʭʝʤʳ, ʥʘ ʨʠʩʫʥʢʝ ʯʘʩʪʴ 

ʩʫʱʥʦʩʪʝʡ ʠʟʦʙʨʘʞʝʥʘ ʫʧʨʦʱʝʥʥʦ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

16. ʅʘʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ STEP. 

17. ʂʘʢʠʝ ʪʠʧʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʦʜʝʨʞʘʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʨʝʩʫʨʩʘʭ STEP. 

18. ʂʘʢ ʚ STEP ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʠʟʜʝʣʠʷ. 

 

9. ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʪʦʢʦʣʳ STEP 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʇʨʠʢʣʘʜʥʳʤʠ ʧʨʦ-

ʪʦʢʦʣʘʤʠ ʷʚʣʷʶʪʩʷ AP203 (ʂʦʥʩʪʨʫʢʮʠʷ ʩ ʫʧʨʘʚʣʷʝʤʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ) ʠ 

AP214 (ʗʜʨʦ ʜʘʥʥʳʭ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ).  ʇʨʦʪʦʢʦʣ 

AP214 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʧʝʨʝʜʘʯʝ ʨʘʙʦʯʝ-

ʛʦ ʧʨʦʝʢʪʘ ʠʟʜʝʣʠʷ, ʦʜʥʘʢʦ ʚ CAD-ʩʠʩʪʝʤʘʭ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʝ ʧʨʝʧʨʦ-

ʮʝʩʩʦʨʳ ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʳ STEP ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʦʣʴʢʦ ʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ 

AP214, ʢʦʪʦʨʦʝ ʩʦʚʧʘʜʘʝʪ ʩ AP203. 

ʅʠʞʝ ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʧʨʦʪʦʢʦʣʫ AP214 ʠ ʥʝʢʦʪʦʨʳʤ ʜʨʫʛʠʤ ʧʨʦʪʦʢʦ-

ʣʘʤ. 

ʇʨʦʪʦʢʦʣ AP214 ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ.  ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦ-
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ʠʟʚʦʜʷʱʝʡ ʥʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (ʇʦʝʟʜʘ, ʪʨʘʢʪʦʨʘ, ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʰʠʥʳ). 
 

Surface_condition  C C1 surface_condition ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

Draughting D D1 explicit_draughting ʷʚʥʦʝ ʯʝʨʯʝʥʠʝ 

 D2 associative_annotation ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʯʝʨʪʝʞʥʳʝ 

ʵʣʝʤʝʥʪʳ 

External_refernce E E1 external_reference_mechanism ʤʝʭʘʥʠʟʤ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ 

Form_feature FF FF1 user_defined_feature  ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 

(ʂʊʕ) 

 FF2 included_feature ʚʢʣʶʯʝʥʥʳʡ (ʧʨʝʜʦʧʨʝʜʝ-

ʣʝʥʥʳʡ) ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 

(ʂʊʕ) 

 FF3 generative_featured_shape  ʬʦʨʤʘ, ʛʝʥʝʨʠʨʫʝʤʘʷ ʢʦʥʩʪ-

ʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʵʣʝʤʝʥʪʦʤ 

Geometry G G1 wireframe_model_2d 2-ʤʝʨʥʘʷ ʧʨʦʚʦʣʦʯʥʘʷ ʤʦ-

ʜʝʣʴ 

 G2 wireframe_model_3d 3-ʤʝʨʥʘʷ ʧʨʦʚʦʣʦʯʥʘʷ ʤʦ-

ʜʝʣʴ 

 G3 connected_surface_model ʩʚʷʟʥʘʷ ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʤʦ-

ʜʝʣʴ 

 G4 faceted_b_rep_model ʧʣʦʩʢʦʛʨʘʥʥʘʷ ʛʨʘʥʠʯʥʘʷ 

ʤʦʜʝʣʴ 

 G5 b_rep_model ʛʨʘʥʠʯʥʘʷ ʤʦʜʝʣʴ 

 G6 compound_model ʩʦʩʪʘʚʥʘʷ ʤʦʜʝʣʴ 

 G7 csg_model ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʪʚʝʨʜʦʪʝʣʴ-

ʥʘʷ ʛʝʦʤʝʪʨʠʷ 

 G8 geometrical-

ly_bounded_surface_model 

ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʤʦʜʝʣʴ 

Kinematics K K1 kinematics ʢʠʥʝʤʘʪʠʢʘ 

Measured_data M

D 

MD

1 

measured_data ʜʘʥʥʳʝ ʟʘʤʝʨʦʚ 

Property PR PR1 item_property ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ 

Presentation P P1 geometric_presentation ʚʠʟʫʘʣʴʥʦʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

 P2 annotated_presentation ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʯʝʨʪʝʞʥʳʭ 

ʵʣʝʤʝʥʪʦʚ 

 P3 shaded_presentation ʧʦʣʫʪʦʥʦʚʦʝ ʚʠʟʫʘʣʴʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

Product_structure S S1 product_management_data ʜʘʥʥʳʝ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʤ 

 S2 element_structure ʩʪʨʫʢʪʫʨʘ ʵʣʝʤʝʥʪʘ 

 S3 item_defined_structure ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲ-

ʝʢʪʘ 

 S4 effectivity ʧʨʠʤʝʥʷʝʤʦʩʪʴ 

 S5 work_management ʫʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʘʤʠ 

 S6 classification ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

 S7 specification_control ʫʧʨʘʚʣʝʥʠʝ ʦʧʠʩʘʥʠʝʤ 
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ɺ ʇʨʦʪʦʢʦʣʝ 31 ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʙʣʦʢ, 18 ʢʣʘʩʩʦʚ ʩʦʦʪʚʝʪʩʪʚʠʷ.  ʉʣʝʜʫʝʪ 

ʠʤʝʪʴ ʚʚʠʜʫ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʥʚʝʨʪʦʨʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪ ʣʠʰʴ ʯʘʩʪʴ 

ʩʫʱʥʦʩʪʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʇʨʦʪʦʢʦʣ (ʢʣʘʩʩʳ ʩʦʦʪʚʝʪʩʪʚʠʷ CC1 ʠ CC2).  ʂ ʧʨʠ-

ʤʝʨʫ, ʢʦʥʚʝʨʪʦʨʳ MDT, ʢʦʥʚʝʨʪʦʨ Solid Works ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʜʘʯʫ ʪʦʣʴ-

ʢʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʘʪʝ AP214, ʢʦʥʚʝʨʪʦʨʳ ʜʨʫʛʠʭ ʩʠʩʪʝʤ 

ʩʧʦʩʦʙʥʳ ʧʝʨʝʜʘʚʘʪʴ ʪʘʢʞʝ ʜʘʥʥʳʝ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. 

ʇʨʦʪʦʢʦʣ ʜʣʷ ʩʠʩʪʝʤ CAE  (ɸʉʅʀ) çɸʥʘʣʠʟ ʠ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʤʧʦʟʠʪʥʳʭ 

ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡè ɸʈ209. 

ɼʘʥʥʳʡ ʇʨʦʪʦʢʦʣ ʩʦʜʝʨʞʠʪ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʠʩʳʚʘʪʴ ʤʦʜʝʣʠ 

ʜʣʷ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʜʘʥʥʳʝ.  ʉʦ-

ʛʣʘʩʥʦ ʦʪʯʝʪʫ PDES ʟʘ 2001 ʛʦʜ, ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʢʦʥʚʝʨʪʦʨʳ ʚ ʵʪʦʪ ʇʨʦ-

ʪʦʢʦʣ ʧʦʷʚʷʪʩʷ ʫ CATIA ʠ Pro/Engineer. 

ʇʨʦʯʥʦʩʪʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʄʂʕ ʠ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ï ʵʪʦ ʧʨʝʜʤʝʪ-

ʥʘʷ ʦʙʣʘʩʪʴ, ʦʭʚʘʪʳʚʘʝʤʘʷ ʇʨʦʪʦʢʦʣʦʤ AP209.  ʇʨʠʤʝʥʝʥʠʝ AP209 ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ:  ʂʦʤʧʘʥʠʠ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʝ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʉɸʇʈ ʠ ʩʠʩʪʝʤʳ ʨʘʩʯʝʪʘ ʧʦ ʄʂʕ, ʧʦʣʫʯʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʦ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʘʡʣʦʚ ʩʪʘʥʜʘʨʪʥʦʛʦ ʬʦʨʤʘʪʘ.  

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʩʪʘʥʜʘʨʪʝ ʜʘʥʥʳʭ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟʜʝʣʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦ, 

ʯʪʦ ʚʳʧʦʣʥʷʝʤʘʷ ʨʘʟʣʠʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʢʦʥʩʪʨʫʠʨʦ-

ʚʘʥʠʶ ʠ ʨʘʩʯʝʪʫ ʩʦʛʣʘʩʦʚʘʥʘ ʧʦ ʚʝʨʩʠʷʤ ʠʟʜʝʣʠʷ.   

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʘʟʜʝʣʴʥʫʶ, ʥʦ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʦ ʚʝʨʩʠʷʤ ʠʟʜʝʣʠʷ ʨʘʙʦʪʫ ʩ ʠʜʝʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʷ-

ʤʠ. 

ɸʨʭʠʚʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ:  ʂʦʤʧʘʥʠʷ ʧʦ-

ʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʨʭʠʚʠʨʦʚʘʪʴ ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ 

ʠʟʜʝʣʠʷ ʜʘʥʥʳʝ ʉɸʇʈ ʠ ʄʂʕ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʬʦʨʤʘʪʝ.  ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʙʫʜʫʱʝʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʢʘʢʠʝ ʧʨʦʠʟʦʡʜʫʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʘʞʥʦ ʢʦʛʜʘ ʄʂʕ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠʟʜʝʣʠʷ, ʪ.ʢ. 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʟʜʝʣʠʷ, ʤʦʛʫʪ ʧʦʪʨʝʙʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ:  ʂʦʤʧʘʥʠʷ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʝʜʠʥʷʶʱʝʡ ʚ ʩʝʙʝ ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪʳ.  ʊʘʢʘʷ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʨʘʩʯʝʪʥʳʤ ʜʠʩʮʠʧ-

ʣʠʥʘʤ, ʪʘʢʠʤ ʢʘʢ ʧʨʦʯʥʦʩʪʥʳʝ, ʪʝʧʣʦʚʳʝ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ.  ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʥ-

ʪʝʨʬʝʡʩʘ ʦʙʝʩʧʝʯʠʪ ʪʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʝ ʙʫʜʝʪ ʧʨʠʚʷʟʘʥʘ ʢ ʢʦʥʢʨʝʪʥʳʤ ʧʨʦʠʟ-

ʚʦʜʠʪʝʣʷʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

 S8 process_plan ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʦʙʨʘʙʦʪʢʠ 

Tolerance T T1 dimension_tolerance ʜʦʧʫʩʢʠ ʨʘʟʤʝʨʦʚ 

 T2 geometric_tolerance ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʦʧʫʩʢʠ 
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AP 209 ʦʭʚʘʪʳʚʘʝʪ: 

ɼʘʥʥʳʝ ʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ:  ʉʶʜʘ ʚʢʣʶʯʘʶʪʩʷ ʤʦʜʝʣʠ, ʦʧʠʩʘʥʠʷ 

ʨʘʩʯʝʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʩʣʫʯʘʝʚ ʥʘʛʨʫʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ.  ʄʦʜʝʣʴ ʤʦ-

ʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʩʪʦʣʴ ʧʦʜʨʦʙʥʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʪʨʝʙʫʝʪʩʷ ï ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, 

ʚʧʣʦʪʴ ʜʦ ʫʨʦʚʥʷ ʬʫʥʢʮʠʡ, ʬʦʨʤʳ ʵʣʝʤʝʥʪʘ, ʪʦʯʝʢ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʠ ʧʨʘʚʠʣ 

ʠʥʪʝʛʨʘʮʠʠ.  ɺ ʠʟʥʘʯʘʣʴʥʫʶ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪ ʘʥʘʣʠʟ ʧʦʩʪʦʷʥʥʳʭ ʠ ʩʦʙʩʪʚʝʥ-

ʥʳʭ ʯʘʩʪʦʪ. 

ɼʘʥʥʳʝ ʦ ʢʦʥʬʠʛʫʨʘʮʠʠ:  ɺʝʨʩʠʷ ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʩʚʷʟʘʥʘ ʩ 

ʚʝʨʩʠʝʡ ʠʟʜʝʣʠʷ.  ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦ, ʯʪʦ ʚ PDM (Product Data Management 

ï ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ ʠʣʠ ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢ-

ʪʦʤ) ʧʨʘʚʠʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʘʭ ʩʚʷʟʘʥʳ ʩ ʧʨʘʚʠʣʴʥʳʤʠ ʜʘʥ-

ʥʳʤʠ ʦʙ ʠʟʜʝʣʠʠ. 

ɻʝʦʤʝʪʨʠʶ ʠʟʜʝʣʠʷ:  ʄʦʛʫʪ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʢʘʢ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʛʝʦʤʝʪ-

ʨʠʷ, ʪʘʢ ʠ ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʘʷ ʛʝʦʤʝʪʨʠʷ.  ʋʟʣʳ, ʢʦʥʝʯʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʛʨʘʥʠ 

ʠʣʠ ʨʝʙʨʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʷʚʥʦ ʩʚʷʟʘʥʳ ʩ ʘʩʧʝʢʪʘʤʠ ʛʝʦʤʝʪ-

ʨʠʠ ʠʟʜʝʣʠʷ. 

ɼʣʷ ʢʨʠʚʦʡ, ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʦʙʲʝʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʟʘ-

ʜʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʚʦʡʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, ʥʘʛʨʫʟʢʠ ʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ. 

ʉʣʦʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ:  ʄʦʛʫʪ ʙʳʪʴ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʩʣʦʠ ʜʝ-

ʪʘʣʠ ʠʟ ʢʦʤʧʦʟʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  ʄʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʬʦʨʤʝ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʫʢʣʘʜʢʠ, ʩʚʦʡʩʪʚʘʭ ʠ ʦʨʠʝʥʪʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʩʣʦʝʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʤʥʦʛʦʢʨʘʪʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ: 

ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʦʨʤʝ ʠʟ CAD-ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʝʪʩʷ ʚ ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʳʡ 

ʧʨʝʧʨʦʮʝʩʩʦʨ; 

- ʢʦʥʝʯʥʦʵʣʝʤʝʥʪʥʘʷ ʨʘʩʯʝʪʥʘʷ ʤʦʜʝʣʴ ʧʝʨʝʜʘʝʪʩʷ ʚ ʩʠʩʪʝʤʫ ʨʘʩʯʝʪʘ ʧʦ 

ʄʂʕ; 

- ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʝʨʝʜʘʶʪʩʷ ʚ ʧʦʩʪʧʨʦʮʝʩʩʦʨ.  ʇʦʩʪʧʨʦʮʝʩʩʦʨ ʧʨʠ 

ʵʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʪʦʣʴʢʦ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʥʦ ʤʦʞʝʪ ʚʳʧʦʣ-

ʥʷʪʴ ʪʘʢʞʝ ʠ ʧʦʜʨʦʙʥʦʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʜʝʡʩʪʚʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪ-

ʨʫʢʮʠʠ ʠʣʠ ʧʨʦʚʝʨʢʝ. 

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥ ʩ ʧʦʤʦʱʴʶ AP 

209. 

ɼʨʫʛʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʢʦʥʮʝʧʪʫʘʣʴʥʳʝ ʩʭʝʤʳ ʜʘʥʥʳʭ STEP ʜʣʷ ʮʝʣʝʡ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ: 

thermal and radiative (ʪʝʧʣʦ ʠ ʠʟʣʫʯʝʥʠʝ):  ESA (European Space Agency, 

ɽʚʨʦʧʝʡʩʢʦʝ ʂʦʩʤʠʯʝʩʢʦʝ ɸʛʝʥʪʩʪʚʦ) ʨʘʟʨʘʙʘʪʳʚʘʝʪ STEP-TAS (Thermal 

Analysis for Spacecraft, ʊʝʧʣʦʚʦʡ ɸʥʘʣʠʟ ʂʦʩʤʠʯʝʩʢʠʭ ɸʧʧʘʨʘʪʦʚ), ʢʦʪʦʨʳʡ 

ʧʨʠʥʷʪ ʪʘʢʞʝ NASA.  ʌʦʨʤʘʣʴʥʦ ʵʪʦ ʥʝ ʩʪʘʥʜʘʨʪ ISO, ʥʦ ʦʥ ʧʦʣʥʦʩʪʴʶ ʩʦ-

ʚʤʝʩʪʠʤ ʩʦ STEP. 

fluid dynamics (ʛʠʜʨʦʜʠʥʘʤʠʢʘ):  ʕʪʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʪʘʥʜʘʨʪ CFD 

(Computational Fluid Dynamics, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʢʘ) - CGNS (ʩʤ 

http://www.cgns.org).  ʕʪʦʪ ʩʪʘʥʜʘʨʪ ʧʝʨʝʨʘʙʦʪʘʥ ʢʘʢ STEP AP 237.  ʇʦʣʴʟʦʡ 

ʦʪ ʵʪʦʛʦ ʙʫʜʝʪ: 

ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ ʛʨʘʥʠʮ ʞʠʜʢʦʡ ʩʨʝʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʩʪʨʫʢʮʠʠ;  ʠ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʨʝʟʫʣʴʪʘʪʦʚ CFD ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʜʨʫ-

ʛʠʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ. 

meshless field representation (ʙʝʩʩʝʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʣʝʡ):  US 

Navy (ɺʄʌ ʉʐɸ), ʩʦʚʤʝʩʪʥʦ ʩ Boeing, ʨʘʟʨʘʙʦʪʘʣ ʙʠʙʣʠʦʪʝʢʫ ʧʨʦʛʨʘʤʤ 

DTNURBS ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʲʝʤʥʳʭ ʧʦʣʝʡ ʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ n-

ʤʝʨʥʳʭ B-ʩʧʣʘʡʥʦʚ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ (ʩʤ http://ocean.dt.navy.mil/dtnurbs/).  

ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 50  ʪʦʤʫ STEP.  ʕʪʦ ʦʩʥʦʚʘ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʧʨʠʣʦʞʝʥʠʷʤʠ ʙʝʩʩʝʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

ʈʠʩ.  64. ʇʨʝʜʦʩʪʘʚʣʝʥʥʘʷ Boeing Company ʧʦʣʥʘʷ ʤʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ.  ʀʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʦ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʬʘʡʣʘ STEP 
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ʈʠʩ.  65. ʄʦʜʝʣʴ ʩʣʦʝʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ Lockheed Martin Aeronautics.  ʀʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʯʝʥʦ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʬʘʡʣʘ STEP 

 

ʇʨʠʢʣʘʜʥʦʡ ʇʨʦʪʦʢʦʣ AP210 ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ, 

ʧʦʜʜʘʶʱʠʡʩʷ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʦʧʠʩʘʥʠʶ ʤʝʪʦʜ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʦʚ 

ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ: 

- ʈʘʟʚʦʜʢʘ ʧʣʘʪʳ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ, 
- ʄʦʜʫʣʠ, 
- ɹʣʦʢʠ ʧʝʯʘʪʥʦʛʦ ʤʦʥʪʘʞʘ (PWAs), ʠ 
- ʇʣʘʪʳ ʧʝʯʘʪʥʦʛʦ ʤʦʥʪʘʞʘ (PWBs). 
ʕʪʦ ʜʦʩʪʠʞʝʥʠʝ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʙʣʘʛʦʜʘʨʷ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠ-

ʷʤ ʢʦʤʧʘʥʠʠ Fortune 500, ʚʢʣʶʯʘʶʱʝʝ ʤʥʦʞʝʩʪʚʦ  ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢ ʞʝ ʥʝʢʦ-

ʪʦʨʳʝ  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ. ʆʨʛʘʥʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ Rockwell 

Collins Inc., The Boeing Company, Delphi-Delco Electronic Systems, IBM Corpo-

ration,  Naval Supply Systems Command RAMP Program Office, ʠ ʅʘʮʠʦʥʘʣʴ-

ʥʳʡ ʀʥʩʪʠʪʫʪ ʉʪʘʥʜʘʨʪʦʚ ʠ ʊʝʭʥʦʣʦʛʠʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʙʦʣʴʰʦʝ ʯʠʩʣʦ  
ʢʦʥʪʨʘʢʪʦʚ ʜʨʫʛʠʭ PDES,  ʢʦʨʧʦʨʘʮʠʡ ʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ  ʚʥʝʩʣʠ ʚʢʣʘʜ ʚ ʨʘʟ-
ʚʠʪʠʝ, ʠʩʧʳʪʘʥʠʝ, ʠ ʧʨʦʚʝʨʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ʕʪʘ ʙʦʣʴʰʘʷ ʦʩʥʦʚʘ  ʧʦʤʦʛʣʘ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʫʩʧʝʰʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʪʘʥʜʘʨʪʘ ʠ ʧʦʜʜʝʨʞʢʫ ʠ 

ʧʦʪʨʝʙʥʦʩʪʠ AP210 ʚ ʙʫʜʫʱʝʤ. 

ʇʨʠʢʣʘʜʥʦʡ ʧʨʦʪʦʢʦʣ AP210 ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ ʢʦʥ-

ʪʝʢʩʪʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʦʜʥʠʤ ʧʨʠʣʦʞʝʥʠʝʤ 
ʧʦʜʜʘʚʘʣʠʩʴ ʢʦʤʧʴʶʪʝʨʥʦʡ  ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʨʫʛʠʤ ʧʨʠʣʦʞʝʥʠʝʤ. ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʙʣʦʢ, ʨʘʟʚʦʜʢʘ ʧʣʘʪ  ʠ ʦʙʱʠʡ ʜʠʟʘʡʥ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 
ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟ-

ʨʘʙʦʪʢʠ AP. AP210 ʧʦʟʚʦʣʷʝʪ ʦʙʤʝʥ ʠ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʧʦʜʜʘʶʱʠʭʩʷ ʢʦʤʧʴʶʪʝʨʥʦʡ  ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʘ ʪʘʢ ʞʝ  ʪʨʝʙʦʚʘʥʠʡ ʥʘʣʦʞʝʥ-
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ʥʳʝ ʥʘ ʠʟʜʝʣʠʝ ʠ ʜʘʥʥʳʝ ʟʘʢʘʟʯʠʢʘʤʠ, ʧʦʩʪʘʚʱʠʢʘʤʠ, ʧʘʨʪʥʝʨʘʤʠ  ʧʦ ʙʠʟʥʝ-

ʩʫ. 

ʆʩʥʦʚʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʢʘʢ ʩʘʤʦʛʦ ʧʨʦʪʦʢʦʣʘ, ʪʘʢ ʠ ʧʦʜʘʚʣʷʶʱʝʛʦ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʝʧʨʦʮʝʩʩʦʨʦʚ ʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ ʷʚʣʷʝʪʩʷ ʛʝʨʤʘʥʩʢʘʷ ʬʠʨʤʘ 

LKSoft.  ɽʝ ʭʦʟʷʠʥ ʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʃʦʪʘʨ ʂʣʷʡʥ ʩʯʠʪʘʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʩʧʝ-

ʮʠʘʣʠʩʪʦʤ ʚ ʤʠʨʝ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʚ ʵʣʝʢʪʨʦʥʠʢʝ. 

ʆʧʨʝʜʝʣʝʥʥʦ, AP210 ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ ʜʣʷ 

ʦʙʤʝʥʘ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʤʠ ʧʨʦʝʢʪʘʤʠ, ʪʨʝʙʦʚʘʥʠʷʤʠ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ 
ʩʭʝʤʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʪʚʝʨʩʪʠʡ, ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩ ʢʦʥʬʠ-

ʛʫʨʘʮʠʝʡ 2-ʭ ʠʣʠ 3-ʭ ʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʦʙʨʘʟʮʘ. ʇʦʜʦʙʥʳʡ ʧʨʦʪʦʢʦʣ ʙʳʣ ʨʘʟ-

ʨʘʙʦʪʘʥ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ, , ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʘʥʘʣʠʟ ʠ ʧʨʦʠʟʚʦʜʩʪ-

ʚʝʥʥʳʝ ʩʪʘʜʠʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʠʟʜʝʣʠʡ. ʇʦʩʣʝʜʫʶʱʠʡ AP (ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʫʞʝ ʚʳʧʫʱʝʥʥʳʡ ʠʣʠ  ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ) ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʝ AP 210 ʦʙʦ ʚʩʝʤ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʠʟʜʝ-

ʣʠʷ. 

ʅʝʢʦʪʦʨʳʝ ʂʦʥʮʝʧʮʠʠ ɺʳʩʦʢʦʛʦ ʫʨʦʚʥʷ 

AP210 ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 900 ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʥʷʪʠʡ ʠ 95 ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʦʙʣʘʩʪʝʡ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. AP210 ʧʦʜʜʝʨʞʠʚʘʝʪ  ʬʦʨʤʘʪʳ ʜʘʥʥʳʭ, ʢʦ-

ʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʬʦʨʤʘʪʝ Gerber, IDF, GenCAM, ODB ++ ʠ EDIF. ɺʦʟ-

ʤʦʞʥʦʩʪʠ ɸʈ210 ʥʘʩʪʦʣʴʢʦ ʰʠʨʦʢʠ ʠ ʤʘʩʰʪʘʙʥʳ, ʯʪʦ ʧʦʧʳʪʢʠ ʦʧʠʩʘʪʴ ʧʨʦ-

ʪʦʢʦʣ ʚʦ ʚʩʝʭ ʜʝʪʘʣʷʭ ʙʳʣʠ ʙʳ  ʥʝ ʩʣʠʰʢʦʤ ʧʦʣʥʳʤʠ ʜʣʷ ʵʪʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ  ʧʦʧʳʪʘʝʤʩʷ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦʜʜʝʨʞʠʚʘʝʤʳʝ ʪʠʧʳ ʠʟʜʝʣʠʡ, ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢ-

ʣʘ, ʩʦʟʜʘʚʘʝʤʳʝ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʜʠʩʮʠʧʣʠʥʳ, ʨʘʟʚʦʜʢʘ ʧʨʦʚʦʜ-

ʥʠʢʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʠ ʢʦʤʧʦʥʦʚʢʘ ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʦʥʪʝʢʩʪ AP210. ɺ 
ʩʣʝʜʫʶʱʠʭ ʘʙʟʘʮʘʭ ʙʫʜʫʪ ʧʦʜʯʝʨʢʥʫʪʳ ʥʝʢʦʪʦʨʳʝ ʠʟ ʘʩʧʝʢʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ 

ʙʘʟʠʨʫʝʪʩʷ ɸʈ210. 

ʂʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

AP210 ʧʦʜʜʝʨʞʠʚʘʝʪ  ʤʝʪʦʜʦʣʦʛʠʶ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ   ʚ ʪʝʯʝ-

ʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. ʊʨʝʙʦʚʘʥʠʷ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʩʧʝ-

ʮʠʬʠʢʘʮʠʠ, ʘ ʦʥʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʢ ʧʦʯʪʠ ʣʶʙʦʡ ʦʙ-

ʣʘʩʪʠ ʧʨʦʝʢʪʘ,  ʩ ʮʝʣʴʶ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʝʢʪʘ ʜʣʷ  ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʪʝʨʬʝʡʩʦʤ. ʅʝʢʦʪʦʨʳʝ  ʧʨʦʝʢʪʳ ʩʣʫʞʘʪ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʣʷ ʜʨʫʛʠʭ ʦʙʣʘʩ-

ʪʝʡ ʧʨʦʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʩʦʝʜʠʥʝʥʠʷ ʚ ʩʭʝʤʝ). ɸʈ 210 ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʳʧʦʣʥʝ-

ʥʠʝ ʨʘʟʚʦʜʢʠ ʧʣʘʪʳ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʨʘʚʠʣʘʤ ʩʪʘʥʜʘʨʪ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʪʦʢʦʣʘ 

ɸʈ 210 ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʚʢʣʶʯʘʷ: ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʫʶ, ʬʠʟʠʯʝʩʢʫʶ, ʤʦʜʝʣʴ ʪʨʝʙʦʚʘʥʠʡ, ʤʦʜʝʣʴ ʧʨʘʚʠʣ, ʤʦʜʝʣʴ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʙʣʦʢʘ, ʤʦʜʝʣʴ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ (PCB), ʤʦʜʝʣʴ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʙʦʨ-

ʢʠ. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ: ʩʚʝʨʥʫʪʫʶ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʪʘʙ-

ʣʠʮʫ ʩʦʝʜʠʥʝʥʠʡ (ʚ ʩʭʝʤʝ), ʘ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ ʪʘʙʣʠʮʫ ʩʦʝʜʠʥʝʥʠʡ ʩ ʦʛʨʘʥʠ-

ʯʝʥʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʝʡ.  
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ʊʘʙʣʠʮʘ ʩʦʝʜʠʥʝʥʠʡ ʩʧʦʩʦʙʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ: ʦʙʦʙʱʝʥʥʳʝ ʤʥʦʛʦʫʨʦʚʥʝ-

ʚʳʝ ʠʣʠ ʤʥʦʛʦ ʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʤʦʜʝʣʠ. ʉʚʷʟʳʚʘʶʱʫʶ ʩʨʝʜʫ (ʥʘʧʨʠʤʝʨ, ʧʝ-

ʯʘʪʥʫʶ ʧʣʘʪʫ) ï ʦʪʜʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʩʘʤʦ ʠʟʜʝʣʠʝ. ʉʠʛʥʘʣ ʟʘʚʠʩʷʱʠʡ ʦʪ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʫʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʩʠʛʥʘʣʘ, ʫʯʠʪʳ-

ʚʘʶʱʠʤ ʚʠʜ ʩʠʛʥʘʣʘ (ʥʘʧʨʠʤʝʨ, ATLAS, Automated Trade Locator Assistance 

Network), ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʩʩʳʣʢʠ ʥʘ ʚʥʝʰʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʠ. ʌʠʟʠʯʝʩʢʠʝ 

ʤʦʜʝʣʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʢʘʢ ʦʜʥʦ- ʪʘʢ ʠ ʤʥʦʛʦʢʨʠʩʪʘʣʴʥʳʝ  ʵʣʝʢʪʨʦʥʥʳʝ ʙʣʦ-

ʢʠ, ʘ ʪʘʢ ʞʝ ʤʦʜʫʣʠ ʩ ʙʦʣʴʰʠʤ  ʢʦʣʠʯʝʩʪʚʦʤ ʧʣʘʪ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ  ɺʦʟʤʦʞʥʦʩʪʠ.  AP 210 ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʤʦʜʫʣʠ ʠ ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, ʩʢʚʦʟʥʦʝ ʦʪʚʝʨʩʪʠʝ, 

SMT ( ʪʝʭʥʦʣʦʛʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʥʪʘʞʘ) , ʣʠʥʠʠ ʤʘʣʦʡ ʰʠʨʠʥʳ, MCMS 

(ʤʥʦʛʦʢʨʠʩʪʘʣʴʥʳʡ ʤʦʜʫʣʴ), ʣʠʪʳʝ ʯʘʩʪʠ, ʦʜʠʥʦʯʥʳʝ ʯʠʧʳ). ʂʦʥʩʪʨʫʢʮʠʠ 

ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʨʦʪʦʢʦʣʦʤ (ʪʦ 

ʝʩʪʴ, ʷʚʥʦ ʥʘʙʣʶʜʘʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʡ ʬʦʨʤʦʡ ʙʣʦʢʘ ʠ 
ʪʨʝʙʦʚʘʥʠʷʤʠ ʥʘʣʦʞʝʥʥʳʤʠ ʥʘ ʨʘʟʚʦʜʢʫ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ). ʇʨʦʪʦʢʦʣ ʪʘʢ ʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʤʧʦʟʠʮʠʠ, ʢʦʤʤʫʪʘʮʠʠ, ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʨʝʜʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʘʢʦʚʦʯʥʦʛʦ ʦʙʦʨʫ-

ʜʦʚʘʥʠʷ, ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʘʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ(ʪʦ ʝʩʪʴ, ʤʦʜʝʣʠ ʧʘʷʥʦ-

ʛʦ ʩʦʝʜʠʥʝʥʠʷ). ʂʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʧʠ ʧʠʪʘ-

ʥʠʷ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʤʦʜʝʣʷʤʠ: ʦʩʥʦʚʘʥʠʷ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʙʣʦʢʘ, ʠ ʵʣʝʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʩʙʦʨʢʝ ʤʦʜʝʣʠ. ʇʨʘʚʠʣʘ ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ  ʠʟʜʝʣʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʠ ʚʚʝʜʝʥʳ ʚ ʜʝʡʩʪʚʠʝ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ.  ɸʈ 210 ʧʦʜʜʝʨʞʠʚʘʝʪ ʫʩʪʘʥʦʚʢʫ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʠ ʪʦʯʥʫʶ ʪʦʧʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʇʨʦʪʦʢʦʣʦʤ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ  ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝ-

ʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʦʧʪʠʯʝʩʢʠʭ ʠ ʪʝʧʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʦʚ. ʇʦʜ-

ʜʝʨʞʠʚʘʶʪʩʷ ʩʠʩʪʝʤʳ ʩ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ʆʩʥʦʚʥʘʷ ʢʦʥʮʝʧʮʠʷ  ʧʨʦʪʦʢʦʣʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʝʚʠʟʝ  "ʆʧʨʝʜʝʣʠ ʦʜʠʥ ʨʘʟ, ʠ 

ʚʩʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʡ ʚ ʜʘʣʴʥʝʡʰʝʤ"  ʠ ʦʥ ʧʨʠʤʝʥʠʤ ʢʦ ʚʩʝʤ ʢʦʤʧʦʥʦʚʦʯʥʳʤ 

ʤʦʜʝʣʷʤ. ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʩʤʳʩʣ ʩʦʭʨʘʥʷʝʪʩʷ ʜʣʷ ʤʥʦʛʦʩʣʦʡʥʳʭ ʧʝʯʘʪʥʳʭ 

ʧʣʘʪ. ɼʘʥʥʳʝ ʦ ʥʝ ʩʤʦʥʪʠʨʦʚʘʥʥʦʡ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʣʝʛʢʦ ʵʢʩʪʨʘʛʠʨʫʶʪʩʷ. 

ʆʧʠʩʘʥʠʝ  ʤʘʪʝʨʠʘʣʘ, ʧʦ ʞʝʣʘʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʨʦʩʪʳʤ ʪʘʢ ʠ ʢʦʤʧʣʝʢʩ-

ʥʳʤ. ʇʨʦʪʦʢʦʣ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʦʤʤʫʪʘʮʠʠ ʚ ʨʘʟʣʠʯ-

ʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʙʣʦʢʘʭ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʦʤʤʫʪʘʮʠʠ ʨʘʟʥʦʛʦ ʪʠʧʘ ʤʦʛʫʪ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʵʣʝʢʪʨʦʥʥʦʤ ʙʣʦʢʝ ʠ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʦʜʥʦʡ ʤʦʜʝʣʠ. ʕʣʝʢʪʨʦʥʥʳʡ ʙʣʦʢ 

ʠ ʤʦʜʝʣʴ ʩʭʝʤʳ ʩʦʝʜʠʥʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ ʠ 

ʧʨʠ ʨʘʟʚʦʜʢʝ ʧʣʘʪ. ʈʘʟʤʝʨʳ STEP ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʵʣʝ-

ʤʝʥʪʘʤʠ, ʦʙʨʘʟʮʳ ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʠ ʥʦʨʤʳ ʪʘʢ ʞʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʧʨʦʪʦʢʦ-

ʣʦʤ. 

 ɸʈ 210 ʩʧʦʩʦʙʝʥ ʦʙʤʝʥʠʚʘʪʴʩʷ ʬʘʡʣʘʤʠ ʩ ɸʈ 203 (ʢʦʥʬʠʛʫʨʘʮʠʷ ʫʧʨʘʚ-

ʣʷʝʤʳʭ ʪʨʝʭʤʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʙʣʦ-

ʢʦʚ). 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ.  ɸʈ 210 ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʪʦʜʦʣʦʛʠʶ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʨʝʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ 
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ʦʙʤʝʥ ʜʘʥʥʳʭ ʤʝʞʜʫ ʧʨʠʣʦʞʝʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ CAD/ CAM ʠ ʢʦʦʨ-

ʜʠʥʘʪʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʤʘʰʠʥʦʡ) ʙʝʟ ʧʦʤʦʱʠ ʯʝʣʦʚʝʢʘ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʣʘʜʝʪ ʦʩʥʦʚʫ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ  ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʠ  ʫʩʪʘʥʦʚʣʝ-

ʥʠʷ ʜʦʧʫʩʢʦʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ (GD&T GD&T ʩʦʢʨ. ʦʪ Geometric Di-

mensioning and Tolerancing ï ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʦʙʨʘʟʤʝʨʠʚʘʥʠʝ ʠ ʟʘʜʘʥʠʝ ʜʦ-

ʧʫʩʢʦʚ) ʚ CAD/CAM ʩʠʩʪʝʤʘʭ. ʄʝʪʦʜʦʣʦʛʠʷ ʧʦʣʥʦʩʪʴʶ ʦʩʥʦʚʘʥʘ ʥʘ ʩʪʘʥ-

ʜʘʨʪʘʭ ASME (ASME  ʩʦʢʨ. ʦʪ American Society of Mechanical Engineers  

ɸʤʝʨʠʢʘʥʩʢʦʝ ʦʙʱʝʩʪʚʦ ʠʥʞʝʥʝʨʦʚ-ʤʝʭʘʥʠʢʦʚ) Y14. 5M ʠ ISO 1101 ʜʣʷ ʜʘʥ-

ʥʳʭ GD&T. ɸʈ 210 ʩʦʚʤʝʩʪʠʤ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʦʩʣʝʜʥʠʝ ʨʘʟʨʘʙʦʪʢʠ ASME, 
ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʤʦʜʝʣʴ ʙʘʟʠʨʫʶʱʫʶʩʷ ʥʘ GD&T ʩʪʘʥʜʘʨʪʘʭ: Y14.41 

(ʎʠʬʨʦʚʦʝ ʄʦʜʝʣʠʨʦʚʘʥʠʝ). 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʪʦʢʦʣʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʠʙʣʠʦʪʝʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ɸʈ 210 ʧʦʜʜʝʨʞʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʯʘʩʪʦ ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

çʙʠʙʣʠʦʪʝʢʝè, ʪʘʢʠʝ ʢʘʢ: ʪʠʧ ʧʘʨʘʤʝʪʨʘ, ʥʘʟʚʘʥʠʷ ʧʦʨʪʘ, ʪʠʧ ʧʦʨʪʘ, ʤʦʜʝʣʴ 

ʙʣʦʢʘ. ɸʈ 210 ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ ʩʦʝʜʠʥʝʥʠʝ ʤʝʞʜʫ ʠʤʠʪʘʮʠʦʥʥʳʤʠ ʤʦ-

ʜʝʣʷʤʠ ʠ ʜʘʥʥʳʤʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʠʟʜʝʣʠʝ. ɸʈ 210 - ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʪʘʥ-

ʜʘʨʪ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʘʶʱʫʶʩʷ ʧʨʦʚʝʨʢʝ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʜʚʫ-

ʤʝʨʥʦʡ ʤʦʜʝʣʴʶ ʠ ʪʨʝʭʤʝʨʥʳʤ ʦʧʠʩʘʥʠʝʤ ʠʟʜʝʣʠʷ.  

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ  ʚʦʟʤʦʞʥʦʩʪʠ.  ɸʈ 210 ʩʦʚʤʝʩʪʠʤ ʩ IPC, EDIF, Gerber, 

GDSII ʠ ʚʝʢʪʦʨʥʳʤʠ ʬʦʪʦ ʧʣʦʪʪʝʨʘʤʠ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ɸʈ 210 ʦʩʥʦ-
ʚʘʥʳ ʥʘ ɸʈ 203 ʠ ʜʨʫʛʠʭ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʪʦʢʦʣʘʭ. ɸʈ 210 ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʪʨʝʭʤʝʨʥʫʶ ʛʝʦʤʝʪʨʠʶ. ʆʪʢʨʳʪʘʷ ʤʦʜʝʣʴ ʦʙʦʣʦʯʢʠ ʧʦʜʜʝʨʞʠʚʘʝʪ, ʬʦʨʤʦ-

ʚʦʯʥʳʡ ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʜʠʟʘʡʥ ʠ ʪʝʭʥʦʣʦʛʠʶ ʩ ʪʦʧʦʣʦʛʠʯʝʩʢʠ ʫʧʨʘʚʣʷʝʤʦʡ 

ʛʝʦʤʝʪʨʠʝʡ. 

STEP ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʢʘʢ ʩʪʘʥʜʘʨʪ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʦʙ 

ʠʟʜʝʣʠʠ. ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʦʪʦʢʦʣʘ ʵʪʦ - ʩʧʦʩʦʙʥʦʩʪʴ ʭʨʘʥʠʪʴ ʠʥ-
ʬʦʨʤʘʮʠʶ, ʩʚʷʟʳʚʘʶʱʫʶ ʧʦʣʥʳʡ ʩʧʝʢʪʨ ʜʘʥʥʳʭ ʦʙ ʠʟʜʝʣʠʠ, ʦʜʥʘʢʦ ʮʝʣʴʶ 

STEP ʥʝ ʷʚʣʷʝʪʩʷ ʟʘʤʝʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ. ʎʝʣʴʶ 
STEP ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʩʨʝʜʦʡ, ʩʧʦʩʦʙʥʦʡ ʭʨʘʥʠʪʴ, ʥʝ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʠ ʠʟʜʝʣʠʷʭ, ʥʦ ʪʘʢʞʝ ʠ ʜʨʫʛʠʭ ʦʩʥʦʚʥʳʭ ʦʙʣʘʩ-

ʪʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. ʊʝʧʝʨʴ Mentor Graphics ʨʘʙʦʪʘʝʪ ʩ 

International TechneGroup Inc., ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʜʚʫʩʪʦʨʦʥʥʝʛʦ ʪʨʘʥʩʣʷʪʦ-

ʨʘ AP 210/Mento. ɼʨʫʛʠʝ ʧʨʦʜʘʚʮʳ CAD ʩʠʩʪʝʤ ʪʘʢ ʞʝ ʜʫʤʘʶʪ ʦ ʙʫʜʫʱʝʤ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʌʘʢʪʠʯʝʩʢʠ, ʚ ʩʣʝʜʫʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʤʝ-

ʩʷʮʝʚ ʥʝʜʦʨʦʛʠʝ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʝ ʪʨʘʥʩʣʷʪʦʨʳ STEP ʙʫʜʫʪ ʜʦʩ-

ʪʫʧʥʳ ʜʣʷ Gerber, IDF, GenCAM ʠ ʜʨʫʛʠʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 
ɻʠʧʦʪʝʪʠʯʝʩʢʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʨʦʜʘʚ-

ʮʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʠ ʪ.ʜ. 
ʘʜʘʧʪʠʨʫʝʪ ʩʚʦʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʯʪʝʥʠʷ ʬʦʨʤʘʪʠʨʦʚʘʥʥʳʭ 

ʜʘʥʥʳʭ STEP ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ɺʦʟʤʦʞʥʦ ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʠʥʩʪ-

ʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʧʦ ʩʦʮʠʘʣʴʥʳʤ, ʵʢʦʥʦʤʠʯʥʳʤ, ʠʣʠ ʧʦʣʠʪʠʯʝʩʢʠʤ 

ʧʨʠʯʠʥʘʤ, ʥʠʢʦʛʜʘ ʥʝ ʩʤʦʛʫʪ ʨʘʟʚʠʪʴʩʷ ʜʦ ʧʦʣʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ STEP. 

ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʷʷ ʧʨʠʯʠʥʘ ʥʝ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʧʨʘʚʜʘʥʠʝʤ ʚ ʧʦʣʴʟʫ ʧʨʝʢʨʘ-

ʱʝʥʠʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʈ 210 ʠʣʠ STEP ʚʦʦʙʱʝ. 
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ʌʠʨʤʦʡ STEP Tools, Inc. (ʉʐɸ) ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʦʢʦʣʘ 

STEP NC (AP238), ʧʦʟʚʦʣʷʶʱʝʛʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 

ʏʇʋ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ, ʥʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠ-

ʨʫʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʠ ʥʘ ʜʨʫʛʠʝ ʚʠʜʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ.  ʎʝʣʴ ʚʥʝʜʨʝʥʠʷ AP238 ï ʜʦʙʠʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ 

ʏʇʋ, ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ ʠ 

ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʛʠʙʢʦʩʪʴ ʜʘʥʥʳʭ.  ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚ 

ʦʜʥʦʡ ʤʦʜʝʣʠ STEP ʩʦʜʝʨʞʠʪʩʷ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʘʤʦʡ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ 

ʜʝʪʘʣʠ, ʪʘʢ ʠ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʨʝʞʠʤʘʤʠ ʠ ʪʨʘʝʢʪʦʨʠʷ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ.  ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʠʨʦ-

ʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʢʠ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʘʝʢʪʦʨʠʷ ʠʥʩʪ-

ʨʫʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʘ ʩ ʬʦʨʤʦʡ ʜʝʪʘʣʠ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩ-

ʧʨʘʚʣʝʥʘ) ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ 

ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝ-

ʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ ʥʘʨʷʜʫ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʦʙʨʘʟʝ 

ʙʫʜʫʱʝʡ ʜʝʪʘʣʠ, ʥʝʦʙʭʦʜʠʤʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʪʦʯʥʦʩʪʠ, ʰʝʨʦ-

ʭʦʚʘʪʦʩʪʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʜʝʪʘʣʠ ʠ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʟʘʛʦʪʦʚʢʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ɺʩʷ ʵʪʘ ʠ ʥʝʢʦʪʦʨʘʷ ʜʨʫʛʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʜʝʪʘʣʠ ʚ ʚʠʜʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʝʪʘʣʠ ʩʚʷʟʳʚʘʝʪ ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʫʶ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʳʝ ʬʦʨʤʘʪʳ 

ʦʙʤʝʥʘ ʜʘʥʥʳʭ ʦ ʢʦʥʩʪʨʫʢʮʠʠ (dxf, Igs, sat, ʠ ʜʨ.) ʩʦʜʝʨʞʘʪ, ʚ ʦʩʥʦʚʥʦʤ, ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢʦʪʦʨʦʡ  ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʣʠʢʝ ʠʟʜʝʣʠʷ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʦ 

ʠ ʧʦʠʩʢ ʜʦʩʪʫʧʥʳʭ ʬʦʨʤ ʝʝ ʤʘʰʠʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ.  

ʅʦ ʵʪʦ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʦʙʣʝʤʳ. ɼʨʫʛʘʷ ʩʪʦʨʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ, ʥʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʳʝ ʵʣʝʢʪʨʦʥʥʦʡ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ, ʪʘʢ ʢʘʢ ʥʝ ʠʤʝʶʪ ʘʣʛʦʨʠʪʤʘ ʩʠʥʪʝʟʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ ʜʝʪʘʣʠ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ. ʉʦʟʜʘʥʠʝ ʞʝ ʛʝʥʝʨʠʨʫʶʱʠʭ ʩʠʩʪʝʤ, ʥʘʧʨʘʚ-

ʣʝʥʥʳʭ ʥʘ ʩʠʥʪʝʟ ʩʪʨʫʢʪʫʨʳ  ʠ ʩʦʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʦʩʥʦʚʝ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʝʜʝʪʩʷ ʠʟ-ʟʘ 

ʩʣʦʞʥʦʩʪʠ ʠ ʙʦʣʴʰʦʡ ʪʨʫʜʦʝʤʢʦʩʪʠ ʪʘʢʠʭ ʨʘʟʨʘʙʦʪʦʢ.     

ʏʪʦʙʳ ʦʙʦʡʪʠ ʵʪʦ ʦʛʨʘʥʠʯʝʥʠʝ, ʭʦʪʷ ʙʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʦʜʦʙʥʳʭ ʜʝʪʘʣʝʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʚʦʜʠʪʩʷ ʚ 

ʧʨʘʢʪʠʢʫ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʦʚ. ʕʪʠ ʢʦʥʩʪʨʫʢʪʠʚʳ ʩʣʫʞʘʪ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ 



ʐʠʣʴʥʠʢʦʚ ʇ.ʉ. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʂʀʇ ï ʩʪʨ. 142 

çʢʠʨʧʠʯʝʡè ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʚ ʚʠʜʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʜʣʷ ʩʠʩʪʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʉʦʟʜʘʥʠʝ ʦʧʠʩʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʝʪʘʣʠ (ʠʟʜʝʣʠʷ) ʧʨʝʜʧʦʣʘʛʘ-

ʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʝ ʦʙʲʝʢʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʣʘʩʩʦʚ ʧʘʨʘʤʝʪʨʦʚ (ʩʚʦʡʩʪʚ) ʠ ʦʪʥʦʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʵʪʠ ʦʙʲʝʢʪʳ ʚ 

ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ. 

ɺʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʧʦʩʪʨʦʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʥʘ ʵʪʘʧʝ ʢʦʥʩʪ-

ʨʫʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʂʘʞʜʳʡ ʦʙʲʝʢʪ ʵʪʦʡ ʤʦʜʝʣʠ 

ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʦʣʫʯʘʝʪ ʠʤʷ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʚʢʣʶʯʠʪʴ ʚ ʩʦʩʪʘʚ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʠ 

ʜʝʪʘʣʠ. ɺʩʝ ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʜʦʣʞʥʳ 

ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʝʛʦ ʠʤʝʥʝʤ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʵʪʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝ ʚʳʚʦʜʠʪʩʷ ʚ ʩʦʩʪʘʚʝ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ (ʪ.ʝ. ʚ ʦʧʠʩʘ-

ʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ), ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʜʝʥʪʠʬʠʢʘ-

ʮʠʶ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʭ ʩʚʦʡʩʪʚ ʠ ʦʪʥʦʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʠʭʦʜʠʪʩʷ ʚʚʦʜʠʪʴ ʚʨʫʯʥʫʶ. 

ʄʝʪʦʜʦʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʫʥʠʬʠʢʘʮʠʷ ʢʦʥʩʪʨʫʢʪʦʨ-

ʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠ ʧʦʜʦʙʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʡ. ʂ ʪʘʢʠʤ ʢʦʥʩʪʨʫʢʪʠʚʘʤ ʦʪʥʦ-

ʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, ʦʪʚʝʨʩʪʠʷ, ʬʘʩʢʠ, ʪʦʨʮʳ, ʣʳʩʢʠ, ʢʘʥʘʚʢʠ, ʧʘʟʳ, ʙʦʙʳʰʢʠ ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ.  

ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʢʦʥʩʪʨʫʢʪʠʚʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʘʨʘʤʝʪ-

ʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʶʱʝʡ ʦʧʠʩʘʥʠʝ ʩʚʦʡʩʪʚ ʢʦʥʩʪʨʫʢʪʠʚʘ ʠ ʝʛʦ ʩʚʷʟʝʡ ʩ 

ʜʨʫʛʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʘʤʠ ʜʝʪʘʣʠ. ʕʪʠ ʩʚʷʟʠ ʦʧʠʩʳʚʘʶʪʩʷ  ʩ ʧʦʤʦʱʴʶ ʦʪʥʦ-

ʰʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ  ʧʦʣʦʞʝʥʠʝ ʦʜʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʠʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʝʪʘʣʠ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʦʩʪʫʧʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ ʜʣʷ 

ʨʝʰʝʥʠʷ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠʚʝʣʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚ çʪʷʞʝʣʳʭè ʩʠʩʪʝʤʘʭ 

ʪʠʧʘ òUnigraphicsò ʠ ñPro/Engineersò  ʤʝʭʘʥʠʟʤa User-Defined Features (UDF) 

ï ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʋʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʚ ʵʪʠʭ ʩʠʩʪʝʤʘʭ ʬʫʥʢʮʠʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ, ʵʪʦʪ ʤʝʭʘʥʠʟʤ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʟɹʦʚʘʥ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʜʝʪʘʣʠ ʥʘ ʵʪʘʧʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ.  

ʅʘ ʩʭʝʤʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʩʚʷʟʝʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʘʪʘ ʧʨʦʪʦʢʦʣʦʚ STEP   214, 224, 

238. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʠ ʜʘʥʥʳʝ ʥʦʩʷʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʜʦʩʪʘʪʦʯʥʳ 

ʪʦʣʴʢʦ ʜʣʷ ʨʝʰʝʥʠʷ ʯʘʩʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʧʦʩʪʨʦʝʥʠʷ 

ʩʭʝʤ ʦʙʨʘʙʦʪʢʠ ʥʘ ʩʪʘʥʢʘʭ ʩ ʏʇʋ ʪʠʧʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ 

ʧʣʘʥʦʚ ʦʙʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ.  ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʧʣʘʥʦʚ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʚ ʮʝʣʦʤ  ʪʨʝʙʫʝʪʩʷ ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʝʪʘʣʠ. 
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ʈʠʩ.  66.  ʉʚʷʟʴ ʂʊʕ ʩ ʊʇ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʪʦʢʦʣʘʭ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ 

ʀʟ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʜʝʪʘʣʠ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʠʥʬʦʨʤʘʮʠʠ:   

- ʩʚʦʡʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ (ʚʠʜ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʪʢʣʦʥʝʥʠʷʤ ʬʦʨʤʳ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ, ʩʦʙʩʪʚʝʥʥʳʝ ʨʘʟʤʝʨʳ ʠ ʜʦ-

ʧʫʩʢʠ ʠ ʜʨ.); 

- ʦʨʠʝʥʪʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ; 

-ʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ (ʟʘʢʨʳʪʦʩʪʴ ʧʦ ʥʘ-

ʧʨʘʚʣʝʥʠʷʤ, ʧʨʠʤʳʢʘʥʠʝ); 

-ʧʦʣʦʞʝʥʠʝ ʤʝʪʘʣʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ; 

-ʢʦʦʨʜʠʥʠʨʫʶʱʠʝ ʨʘʟʤʝʨʳ ʠ ʪʦʯʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ (ʜʦʧʫʩʢʠ ʥʘ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʥʝʩʦʦʩʥʦʩʪʴ,  ʥʝʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦʩʪʴ, ʙʠʝʥʠʝ ʠ ʜʨ.); 

- ʤʘʪʝʨʠʘʣ, ʚʠʜ ʟʘʛʦʪʦʚʢʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʭʠʤʠ-

ʢʦ-ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ, ʧʦʢʨʳʪʠʶ ʠ ʜʨ.    

ɺʩʷ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʤʝʭʘʥʠʟʤʦʚ ʪʠʧʘ UDF ʤʦʞʝʪ ʙʳʪʴ ʩʦʦʪ-

ʥʝʩʝʥʘ ʢ ʦʪʜʝʣʴʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʘʤ ʚ ʚʠʜʝ ʠʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ. 

ʆʜʥʘʢʦ ʧʨʦʙʣʝʤʘ  ʦʧʠʩʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʝʪʘʣʠ ʚ ʮʝʣʦʤ ʦʩʪʘʝʪ-

ʩʷ ʧʨʠ ʵʪʦʤ ʦʪʢʨʳʪʦʡ.  
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ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ  ʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʙʠʙʣʠʦʪʝʢ 

ʚʘʨʠʘʥʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʪʘʢʫʶ ʠʝ-

ʨʘʨʭʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʜʝʪʘʣʠ, ʚ ʢʦʪʦʨʦʡ ʢʘʞʜʳʡ ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʣ 

ʙʳ ʢʣʘʩʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ ʦʧʠʩʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʦʤʫ ʤʦʞ-

ʥʦ ʧʦʩʪʘʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʘʨʠʘʥʪʥʳʡ  ʧʨʦʮʝʩʩ ʪʝʭʥʦʣʦʛʠʠ ʝʛʦ ʦʙʨʘʙʦʪʢʠ. 

ʊʘʢʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʚʩʶ ʥʝʦʙ-

ʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ.   

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʙʠʙʣʠʦʪʝʢʘ ʚʘʨʠʘʥʪʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʪʘʢʞʝ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʛʜʝ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ ʦʧʠʩʳʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʩʦʜʝʨʞʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʜʝʪʘʣʠʟʘʮʠʠ: 

ʤʘʨʰʨʫʪ, ʦʧʝʨʘʮʠʷ,  ʧʝʨʝʭʦʜ,  ʧʨʦʭʦʜ. ʇʨʠ ʵʪʦʤ ʧʨʠʤʝʥʷʝʤʦʩʪʴ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʥʘ-

ʣʠʯʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘ  ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʟʥʘʯʝʥʠ-

ʝʤ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ.    

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʨʝʘʣʠʟʫʝʪʩʷ ʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ, ʘ 

ʩ ʜʨʫʛʦʡ ï ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʚʩʶ ʜʝʪʘʣʴ ʚ ʮʝʣʦʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʩʪʨʫʢʪʫʨʳ, ʟʘʜʘʥʥʦʡ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʜʝʪʘʣʠ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʣʘʥ ʦʙʨʘʙʦʪʢʠ, ʥʘʨʷʜʫ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ,  

ʧʦʣʫʯʝʥʥʦʡ ʥʘ ʵʪʘʧʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʠʪʴ ʵʪʘʧʳ ʢʦʥʩʪʨʫʠ-

ʨʦʚʘʥʠʷ ʠ  ʠʟʛʦʪʦʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʠʩʪʝʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʠ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʘʤʠ ʩ ʏʇʋ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʳ ʠʥʩʪʨʫʤʝʥʪʳ ʫʥʠʬʠʢʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ɺ STEP ʩʪʘʥʜʘʨʪʠʟʦʚʘʥ ʨʷʜ ʦʥʪʦʣʦʛʠʡ (ʇʨʠʢʣʘʜʥʳʭ 

ʇʨʦʪʦʢʦʣʦʚ), ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  ʅʘʠ-

ʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʇʨʦʪʦʢʦʣ 238, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʠʩʳʚʘʪʴ, ʥʘ-

ʨʷʜʫ ʩ ʛʝʦʤʝʪʨʠʝʡ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ. 

ɼʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʝʪʩʷ ʬʠʨʤʘ STEP Tools, Inc. (ʉʐɸ).  ɺ 

ʦʙʣʘʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠ ʦʙ-

ʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʚ ʧʨʦʝʢʪʝ STEP NC, ʚʳʧʦʣʥʷʝʤʦʤ ʬʠʨʤʦʡ, ʚʳʜʝʣʷ-

ʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʘʪʴ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʇʨʠʢʣʘʜʥʦʛʦ ʇʨʦʪʦʢʦʣʘ 238 STEP: 

- ʧʝʨʝʜʘʯʠ ʵʣʝʤʝʥʪʦʚ ʟʥʘʥʠʷ ʦ ʜʝʪʘʣʠ ï ʪ.ʥ. ʂʊʕ (ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ), ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʥʷʪʠʶ ñfeatureò.  ʍʦʪʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʉɸʇʈ ʩʦʟʜʘʶʪ ʠ ʩʦ-

ʭʨʘʥʷʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʂʊʕ, ʵʢʩʧʦʨʪ ʪʘʢʠʭ ʜʘʥʥʳʭ ʚ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʤ 

ʬʦʨʤʘʪʝ ʨʝʘʣʠʟʦʚʘʥ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʉɸʇʈ ï Pro/Engineer (ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʤ ʢʦʥʚʝʨʪʦʨʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʢʦʨʧʦʨʘʮʠʝʡ SDRC); 

- ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʥʘ ʦʩ-

ʥʦʚʝ ʜʘʥʥʳʭ ʦ ʩʚʦʡʩʪʚʘʭ ʂʊʕ ʠ ʚʟʘʠʤʦʩʚʷʟʷʭ; 
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 - ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ.  

ʅʘ ʨʠʩ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʮʝʧʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ-

ʠʟʛʦʪʦʚʣʝʥʠʝ ʚ ʩʫʱʝʩʪʚʫʶʱʝʤ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʘʨʠʘʥʪʘʭ. 
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ʈʠʩ.  67. ɺʘʨʠʘʥʪʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʮʝʧʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ-ʠʟʛʦʪʦʚʣʝʥʠʝ 

  

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ STEP NC ʥʘ ʩʤʝʥʫ ʩʫʱʝʩʪʚʫʶʱʝʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʧʨʠʜʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʧʦʩʦʙʥʦʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʦʜʝʣʠ ʜʝʪʘ-

ʣʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ AP238. ʇʨʦʪʦʢʦʣʳ STEP ʚʟʘʠʤʥʦ ʩʦʛʣʘʩʦ-

ʚʘʥʳ ʠ ʧʦʪʦʤʫ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ.  AP238 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪ-

ʩʷ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ.  ʏʘʩʪʴ ʜʘʥʥʳʭ AP238, ʚʢʣʶʯʘʷ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ, ʦʧʠʩʘʥʠʝ ʂʊʕ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚ ʠ ʥʝʢʦʪʦʨʳʝ ʧʘ-

ʨʘʤʝʪʨʳ ʊʇ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʪʦʢʦʣʘʤʠ AP214 ʠ AP224, ʢʦʪʦʨʳʝ 

ʫʞʝ ʩʝʡʯʘʩ ʫʪʚʝʨʞʜʝʥʳ ʢʘʢ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

19. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʧʨʝʜʤʝʪʥʳʝ ʦʙʣʘʩʪʠ ʦʭʚʘʪʳʚʘʶʪʩʷ ʇʨʠʢʣʘʜʥʳʤʠ ʧʨʦ-

ʪʦʢʦʣʘʤʠ STEP. 

20. ʂʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʝʩʧʝʯʠʪ ʧʨʠʤʝʥʝʥʠʝ ʇʨʠʢʣʘʜʥʦʛʦ ʧʨʦʪʦʢʦʣʘ 
238 (STEP NC). 

 

10. ɿʘʢʣʶʯʝʥʠʝ 

ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʘ STEP ʠ ʛʨʫʧʧʳ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʝʤ ʩʪʘʥʜʘʨʪʦʚ ʷʟʳʢ EX-

PRESS ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʝʢʪʦʚ: 

ʉʪʘʥʜʘʨʪʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ TC184/SC4, ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤʳʝ ʩʦ 

STEP ʠ ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʝ ʞʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ, ʤʝʪʦʜʳ ʨʝʘʣʠʟʘʮʠʠ ʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ.  ʕʪʦ ï ʩʪʘʥʜʘʨʪʳ ʛʨʫʧʧʳ STEP, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

ISO 13584 PLIB ï ʩʪʘʥʜʘʨʪ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʪʘʣʦʛʦʚ ʠʟʜʝ-

ʣʠʡ; 

ISO 15531 MANDATE ï ʩʪʘʥʜʘʨʪ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ; 
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ISO 15925 OIL&GAS ï ʩʪʘʥʜʘʨʪ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, ʦʪʥʦʩʷʱʠʭʩʷ 

ʢʦ ʚʩʝʤ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʫʝɦʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʪʘʥʜʘʨʪʳ, ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʦʚʤʝʩʪʠʤʳʝ 

ʩʦ STEP ʚ ʦʪʥʦʰʝʥʠʠ ʤʝʪʦʜʦʚ ʦʧʠʩʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ: 

POSC ï Petrotechnical Open Software Corporation ï ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ; 

DICE ï DARPA Initiative In Concurrent Engineering; 

CFI ï CAD Framework Initiative; 

ʈʘʙʦʪʳ ʂʦʤʠʪʝʪʘ TC211 ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʩʨʝʜʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥ-

ʥʳʭ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ; 

ʈʘʙʦʪʳ ʇʦʜʢʦʤʠʪʝʪʘ TC184 SC5 ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʩʪʘʥʜʘʨʪʦʚ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ; 

IFC ï Industrial Foundation Classes 

ISO 21308 ï ʉʦʛʣʘʩʦʚʘʥʥʳʡ ʩ AP214 STEP ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ʥʘ 

ʪʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʷ ʜʦʨʦʞʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ISO 14649 ï ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ.  ʕʪʦʪ ʩʪʘʥ-

ʜʘʨʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʪʦʢʦʣʘ AP238 STEP. 

ISO 14048 ï ʜʘʥʥʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʠʟʜʝʣʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝ-

ʜʫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʟʜʝʣʠʷ. 

CIS/2 ï ʜʘʥʥʳʝ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ; 

IEEE SCC20 ï ʩʪʘʥʜʘʨʪ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʜʠʘʛʥʦʩʪʠʢʠ ʩʣʦʞʥʳʭ 

ʩʠʩʪʝʤ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʠʢʠ. 
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