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ɺʩʪʫʧ 

 

 ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ - ʤʘʩʰʪʘʙʥʽ ʪʘ ʩʢʣʘʜʥʽ ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʠ. ʉʪʚʦʨʝʥʦ 

ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ  ʾʭ ʨʦʟʨʦʙʢʠ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ - ʣʽʥʽʡʥʘ 

ʧʦʩʣʽʜʦʚʥʘ ʤʦʜʝʣʴ, ʢʘʩʢʘʜʥʘ (ʘʙʦ ʚʦʜʦʩʧʘʜʥʘ), ʩʧʽʨʘʣʴʥʘ, ʽʪʝʨʘʪʠʚʥʘ (Rational Unified 

Process) ʤʦʜʝʣʽ ʽ ʾʭʥʽ ʢʦʤʙʽʥʘʮʽʾ (Microsoft Solution Framework).  

ʂʽʥʮʝʚʘ ʤʝʪʘ ʢʦʞʥʦʾ ʤʦʜʝʣ ̔- ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ), 

ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ, ʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʯʘʩ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ 

ʨʝʩʫʨʩʽʚ. 

 ʉʧʝʮʠʬʽʢʘʮʽʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʚʘʞʣʠʚʠʡ ʝʪʘʧ ʫ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʛʘʜʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʄʝʪʘ ʮʴʦʛʦ ʝʪʘʧʫ ï ʜʘʪʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʪʘ ʚʠʯʝʨʧʥʠʡ 

ʦʧʠʩ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ. ʉʧʝʮʠʬʽʢʫʚʘʪʠ ʫʩʽ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ ʪʘ ʩʪʚʦʨʠʪʠ ʜʝʩʢʨʠʧʪʠʚʥʫ 

ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ. ʂʣʶʯ ʜʦ 

ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʩʧʽʰʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʟʘʜʘʯ. 

ʇʨʦʮʝʩ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʽ ʟʘʤʦʚʥʠʢʘʤ ʜʽʡʪʠ ʟʛʦʜʠ ʧʨʦ ʪʝ, ʷʢʽ 

ʨʝʟʫʣʴʪʘʪʠ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ, ʘ ʪʘʢʦʞ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ ʥʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ. 

 ɺʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʷʢʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʻ ʩʪʫʧʽʥʴ 

ʾʭ ʬʦʨʤʘʣʽʟʘʮʽʾ. ɺʽʜ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʚʠʢʣʘʜʫ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʦʾ ʬʦʨʤʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʤʘʛʘʻ ʚʽʜ ʨʦʟʨʦʙʥʠʢʽʚ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʩʢʣʘʜʥʽʰʦʛʦ ʧʨʦʮʝʩʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʙʽʣʴʰ 

ʞʦʨʩʪʢʠʭ ʧʨʦʮʝʜʫʨ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 

ʉʪʝʧʽʥʴ ʬʦʨʤʘʣʴʥʦʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʡ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʘʪʠʩʴ ʚʠʩʫʥʫʪʠʤʠ ʜʦ 

ʥʝʾ ʚʠʤʦʛʘʤʠ ʙʝʟʧʝʢʠ, ʥʘʜʽʡʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʜʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʌʦʨʤʘʣʴʥʽ 

ʤʝʪʦʜʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʜʣʷ ʷʢʠʭ ʮʽʥʘ 

ʧʦʤʠʣʢʠ ʟʥʘʯʥʦ ʚʠʱʘ ʟʘ ʚʘʨʪʽʩʪʴ ʟʘʪʨʘʯʝʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʨʦʟʨʦʙʢʫ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ 

ʧʦʪʨʝʙʘ ʫ ʥʘʜʽʡʥʠʭ ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʫʩʝ ʙʽʣʴʰʝ ʟʨʦʩʪʘʻ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʨʦʚʝʜʝʥʥʷ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʥʘʜʽʡʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʘʭ ʾʭ ʧʽʜʪʨʠʤʢʠ. 

 ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʦʛʣʷʜʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜʪʨʠʤʢʠ ʮʠʭ ʧʽʜʭʦʜʽʚ, ʘ 

ʪʘʢʦʞ ʘʥʘʣʽʟʽ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ. ʇʨʦʚʝʜʝʥʽ ʫ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʞʣʠʚʽ ʜʣʷ 
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ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʥʦʤʽʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʦʧʠʩʫ ʧʨʦʛʨʘʤʥʠʭ  ʩʠʩʪʝʤ ʷʢʽ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʢʘʬʝʜʨʽ ʪʝʦʨʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ʈʦʣʴ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʫ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

 

ɺ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʥʘʫʢʘʭ ʜʦ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʷʪʴ ʤʝʪʦʜʠ ʩʧʝʮʠʬʽʢʘʮʽʾ, 

ʨʦʟʨʦʙʢʠ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʟʘʩʥʦʚʘʥʽ ʥʘ ʯʽʪʢʠʭ, 

ʤʘʪʝʤʘʪʠʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʠʭ ʪʝʦʨʽʷʭ. ɺʦʥʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʨʠʪʠʯʥʠʭ, 

ʚʠʩʦʢʦ ʥʘʜʽʡʥʠʭ ʩʠʩʪʝʤ, ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʤʠʣʦʢ, ʷʢʽ ʤʦʛʣʠ ʟôʷʚʠʪʠʩʴ ʧʽʜ 

ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ. 

ʌʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʽ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ï ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥ.̔ ʇʨʦʪʝ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʢʦʜʦʛʝʥʝʨʘʮʽʾ, ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʥʘ ̔ʥʰʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 

ʄʝʪʘ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʪʘ ʚʧʦʨʷʜʢʫʚʘʪʠ ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʫʥʠʢʘʪʠ ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ, ʥʘʜʘʻ 

ʩʪʘʥʜʘʨʪʥʽ ʟʘʩʦʙʠ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʧʨʠʧʫʱʝʥʥʤ̫ʠ ʪʘ  ʨʽʰʝʥʥʤ̫ʠ, ʬʦʨʤʫʻ ʙʘʟʠʩ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʄʘʶʯʠ ʪʦʯʥʽ ʪʘ ʦʜʥʦʟʥʘʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʦʧʠʩʫ, ʬʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʨʦʟʨʦʙʢʫ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤ. 

ʅʘʚʝʜʝʤʦ ʪʘʙʣʠʮʶ, ʷʢʘ ʧʦʢʘʟʫʻ ʤʽʩʮʝ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ: 

ʌʘʟʘ ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ɸʥʘʣʽʟ ʚʠʤʦʛ ʋʪʦʯʥʝʥʥʷ, ʚʝʨʠʬʽʢʘʮʽʷ ʚʠʤʦʛ 

ʋʟʛʦʜʞʝʥʥʷ ʚʠʤʦʛ ʟ ʟʘʤʦʚʥʠʢʦʤ 

ʇʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ 

ɼʦʚʝʜʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʜʝʣʽ 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʂʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʝʢʪʫ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʘʨʭʽʪʝʢʪʫʨʠ 

ʧʦʙʫʜʦʚʘʥʽʡ ʤʦʜʝʣʽ 

ʈʝʘʣʽʟʘʮʽʷ ʌʦʨʤʫʣʶʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ 

ʂʦʥʪʨʦʣʴ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʢʦʜʫ 

ʊʝʩʪʫʚʘʥʥʷ ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʠʩʪʝʤʠ ʩʧʝʮʠʬʽʢʘʮʽʾ 
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ɿ ʧʝʨʝʣʽʢʫ ʚʠʜʥʦ, ʱʦ ʬʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ʆʜʥʘʢ ʥʝ ʚʩʽ ʬʦʨʤʘʣʴʥʽ ʧʽʜʭʦʜʠ ʦʭʦʧʣʶʶʪʴ ʚʝʩʴ ʞʠʪʪʻʚʠʡ 

ʮʠʢʣ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʩʧʝʮʠʬʽʯʥʠʭ ʬʦʨʤʘʣʽʟʤʽʚ ʪʘ ʥʦʪʘʮʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʠʭ ʟʘʜʘʯ. ɺ ʨʦʙʦʪʽ ʙʫʜʝ ʧʨʦʚʝʜʝʥʠʡ ʦʛʣʷʜ ʪʨʴʦʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʘ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʽʚ ï RAISE Development Method, Z-Notation ʪʘ VDM, ʘ ʪʘʢʦʞ  

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʾʭ ʧʽʜʪʨʠʤʢʠ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʚʠ 

ForTheL ʪʘ ʟʘʩʦʙʽʚ ʾʾ ʦʙʨʦʙʢʠ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʢʽʙʝʨʥʝʪʠʢʠ, ʜʣʷ ʟʘʜʘʯ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. 
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ʂʣʘʩʠʬʽʢʘʮʽʷ ʬʦʨʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ 

 

ʌʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʜʚʽ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ: ʟʘ ʨʽʚʥʝʤ ʚʠʢʦʨʠʩʪʘʥʠʭ ʬʦʨʤʘʣʽʟʤʽʚ ʪʘ ʩʝʤʘʥʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. 

ɿʘ ʨʽʚʥʝʤ ʚʠʢʦʨʠʩʪʘʥʠʭ ʬʦʨʤʘʣʽʟʤʽʚ ʤʝʪʦʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

 

 ɸʣʛʝʙʨʘʾʯʥʽ  ï ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ; 

 ʇʨʝʜʠʢʘʪʠʚʥʽ ʣʦʛʽʢʠ ï ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ; 

 ɼʽʘʛʨʘʤʠ ʩʪʘʥʽʚ ï ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʨʝʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤ; 

 ɻʨʘʬʽʯʥʽ ʜʽʘʛʨʘʤʠ (UML) ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʘʥʘʣʽʟʽ ʚʠʤʦʛ. 

 

ɿʘ ʩʝʤʘʥʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʬʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

 

 ɼʝʥʦʪʘʪʠʚʥʽ  

 ʂʦʥʦʪʘʪʠʚʥʽ (ʦʧʝʨʘʮʽʡʥʽ)  

 ɸʢʩʽʦʤʘʪʠʯʥʽ  

 

ɼʝʥʦʪʘʪʠʚʥʘ ʩʝʤʘʥʪʠʢʘ ï ʮʝ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʝʤʘʥʪʠʢʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʟʤʽʩʪ ʩʠʩʪʝʤʠ. ɼʝʥʦʪʘʮʽʡʥʘ ʩʝʤʘʥʪʠʢʘ 

ʚʠʥʠʢʣʘ ʚ ʨʦʙʦʪʘʭ ʂʨʠʩʪʦʬʝʨʘ ʉʪʨʝʯʠ (Christopher Strachey) ʪʘ ɼʘʥʠ ʉʢʦʪʪ (Dana Scott) ʥʘ 

ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ʋ ʾʭ ʨʘʥʥʽʭ ʨʦʙʦʪʘʭ ʜʝʥʦʪʘʪ (ʟʤʽʩʪ) ʢʦʤʧôʶʪʝʨʥʦʾ 

ʩʠʩʪʝʤʠ ʽʥʪʝʨʧʨʝʪʫʚʘʚʩʷ ʬʫʥʢʮʽʻʶ ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʚʭʽʜʥʽ ʜʘʥʽ ʫ ʚʠʭʽʜʥʽ. ʇʽʟʥʽʰʝ ʉʢʦʪʪ 

ʧʝʨʝʡʰʣʘ ʜʦ ʜʝʥʦʪʘʪʠʚʥʦʾ ʩʝʤʘʥʪʠʢʠ ʟʘʩʥʦʚʘʥʦʾ ʥʘ ʜʦʤʝʥʘʭ. ʆʧʠʩ ʩʠʩʪʝʤʠ ʫ 

ʜʝʥʦʪʘʪʠʚʥʽʡ ʩʝʤʘʥʪʠʮʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ 

ʘʙʩʪʨʘʛʦʚʘʥʠʡ ʚʽʜ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʦʶ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʝʥʦʪʘʪʠʚʥʦʾ ʩʝʤʘʥʪʠʢʠ ʻ ʧʨʠʥʮʠʧ ʢʦʤʧʦʟʠʮʽʡʥʦʩʪʽ, ʟʘ ʷʢʠʤ 

ʜʝʥʦʪʘʪ ʧʨʦʛʨʘʤʠ ʙʫʜʫʻʪʴʩʷ ʟ ʜʝʥʦʪʘʪʽʚ ʾʾ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʮʽʾ 

ʢʦʤʧʦʟʠʮʽʾ. 
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ʂʦʥʦʪʘʪʠʚʥʘ (ʦʧʝʨʘʮʽʡʥʘ) ʩʝʤʘʥʪʠʢʘ ï ʮʝ ʩʧʦʩʽʙ ʦʧʠʩʫ ʩʝʤʘʥʪʠʢʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʢʨʦʢʽʚ ʦʙʯʠʩʣʝʥʥʷ. ʎʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʧʠʩʫʶʪʴ 

ʟʤʽʩʪ ʩʠʩʪʝʤʠ.  

ʆʧʝʨʘʮʽʡʥʘ ʩʝʤʘʥʪʠʢʘ ʜʫʞʝ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʩʠʩʪʝʤʠ ʤʦʚʦʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʢʨʦʢʠ ʦʙʯʠʩʣʝʥʥʷ ʦʧʠʩʫʶʪʴʩʷ ʥʘ ʤʦʚʽ ʜʝʷʢʦʛʦ ʦʙʯʠʩʣʶʚʘʯʘ. ɺ 

ʷʢʦʩʪʽ ʪʘʢʦʾ ʤʦʚʠ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʟʚʠʯʘʡʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɿʘʛʘʣʴʥʠʡ ʩʧʦʩʽʙ ʩʪʨʦʛʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʝʤʘʥʪʠʢʠ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ɻʦʨʜʦʥʦʤ ʇʣʦʪʢʽʥʠʤ (Gordon Plotkin) ʫ 1981 ʨʦʮʽ ʫ ʡʦʛʦ ʩʪʘʪʪʽ çʉʪʨʫʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʝʤʘʥʪʠʢʠè [2]. ɺʽʥ ʧʨʦʧʦʥʫʚʘʚ ʩʧʝʮʠʬʽʢʫʚʘʪʠ ʤʦʚʫ ʦʙʯʠʩʣʶʚʘʯʘ, ʥʘ ʷʢʽʡ 

ʙʫʜʫʪʴ ʟʘʧʠʩʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʨʦʢʽʚ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʟʠʮʽʡʥʠʭ ʩʭʝʤ 

(state transition system). ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʚ ʚʠʢʦʥʫʚʘʪʠ ʬʦʨʤʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʚʠ ʪʘ 

ʦʧʠʩʫ ʩʠʩʪʝʤʠ.  

ɺʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʩʝʤʘʥʪʠʢʠ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʜʫʢʪʠʚʥʠʭ ʚʠʟʥʘʯʝʥʴ ʤʥʦʞʠʥ ʜʦʧʫʩʪʠʤʠʭ ʧʝʨʝʭʦʜʽʚ. ʊʘʢʽ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʧʨʘʚʠʣ ʚʠʚʦʜʫ, ʱʦ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠ ʜʦʧʫʩʪʠʤʽ ʧʝʨʝʭʦʜʠ ʩʠʩʪʝʤʠ ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ 

ʽʥʰʠʡ. 

ɸʢʩʽʦʤʘʪʠʯʥʘ ʩʝʤʘʥʪʠʢʘ ï ʧʽʜʭʽʜ ʜʦ ʦʧʠʩʫ ʩʝʤʘʥʪʠʢʠ ʩʠʩʪʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʢʩʽʦʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ: ʪʝʦʨʽʾ ʤʥʦʞʠʥ, ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ. ʉʠʩʪʝʤʘ 

ʦʧʠʩʫʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʚʠʟʥʘʯʝʥʠʭ ʧʦʥʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʢʩʽʦʤ ʪʘ ʧʨʘʚʠʣ ʚʠʚʦʜʫ. ɺ ʷʢʦʩʪʽ 

ʙʘʟʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʧʘʨʘʪ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʢʩʽʦʤʘʪʠʯʥʦʾ ʩʝʤʘʥʪʠʢʠ ʜʦʟʚʦʣʷʻ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ ʯʘʩʪʢʦʚʦʾ ʢʦʨʝʢʪʥʦʩʪʽ 

ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʘ ʯʘʩʪʢʦʚʦ ʢʦʨʝʢʪʥʘ, ʷʢʱʦ ʧʨʠ ʟʘʜʦʚʽʣʴʥʝʥʥ ̔ ʫ ʧʦʯʘʪʢʦʚʦʤʫ ʩʪʘʥʽ 

ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚ (ʧʝʨʝʜʫʤʦʚ) ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʦʥʘ ʟʘʜʦʚʦʣʴʥʷʻ ʚʽʜʧʦʚʽʜʥʽ ʫʤʦʚʠ 

(ʧʦʩʪʫʤʦʚʠ).  

 

 

 

 

 

 

 



 
10 

ʋ ʪʘʙʣʠʮʽ ʥʘʚʦʜʠʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʽʚ ʟʘ ʩʝʤʘʥʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ 

 

ʄʦʚʘ ʄʝʪʦʜ ʂʣʘʩʠʬʽʢʘʮʽʷ 

RSL RAISE ɼʝʥʦʪʘʪʠʚʥʘ, ʆʧʝʨʘʮʽʥʘ, ɸʢʩʽʦʤʘʪʠʯʥʘ 

VDM-SL, 

VDM++ 

VDM ɼʝʥʦʪʘʪʠʚʥʘ, ʆʧʝʨʘʮʽʥʘ, ɸʢʩʽʦʤʘʪʠʯʥʘ 

Z Z-Method ɼʝʥʦʪʘʪʠʚʥʘ, ʆʧʝʨʘʮʽʥʘ 

B B-Method ɼʝʥʦʪʘʪʠʚʥʘ, ʆʧʝʨʘʮʽʥʘ 

ML  ɸʢʩʽʦʤʘʪʠʯʥʘ 

SDL  ʆʧʝʨʘʮʽʡʥʘ 

Estelle  ʆʧʝʨʘʮʽʥʘ 
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Z-Notation 

 

Z ï Notation (ʥʘʟʚʘ ʚ ʯʝʩʪʴ ʪʝʦʨʽʾ ʤʥʦʞʠʥ ʎʝʨʤʝʣʦ-ʌʨʝʥʢʝʣʷ) ʻ ʬʦʨʤʘʣʴʥʦʶ ʤʦʚʦʶ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ.  

ʇʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʜʦʚʝʜʝʥʴ ʧʨʦ 

ʟʘʧʣʘʥʦʚʘʥʫ (ʧʝʨʝʜʙʘʯʫʚʘʥʫ) ʧʦʚʝʜʽʥʢʫ ʤʦʜʝʣʽ ʧʨʦʛʨʘʤ.  

 

ɯʩʪʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ 

 

ʄʝʪʦʜ çZ-notationè ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʣʝʢʪʠʚʦʤ ʥʘʫʢʦʚʮʽʚ Programming Research 

Group ʚ ʆʢʩʬʦʨʜʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʘʧʨʠʢʽʥʮʽ 70 ʨʦʢʽʚ. ʄʦʚʘ ʧʽʜʭʦʜʫ ï Z - ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʩʪʘʥʜʘʨʪʥʽʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʥʦʪʘʮʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʢʩʽʦʤʘʪʠʯʥʽʡ ʪʝʦʨʽʾ ʤʥʦʞʠʥ, 

ʣʷʤʜʘ-ʯʠʩʣʝʥʥʽ ʽ ʣʦʛʽʮʽ ʧʨʝʜʠʢʘʪʽʚ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. ɺʩʽ ʚʠʨʘʟʠ ʚ Z-notation ʻ ʪʠʧʽʟʦʚʘʥʽ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʶʪʠ ʜʝʷʢʠʭ ʧʘʨʘʜʦʢʩʽʚ ʥʘʾʚʥʦʾ ʪʝʦʨʽʾ ʤʥʦʞʠʥ. Z-notation ʤʽʩʪʠʪʴ ʚ ʩʦʙ̔ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʢʘʪʘʣʦʛ (ʤʘʪʝʤʘʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ) ʯʘʩʪʦ ʚʞʠʚʘʥʠʭ ʬʫʥʢʮʽʡ ʽ 

ʧʨʝʜʠʢʘʪʽʚ.  

ʆʨʛʘʥʽʟʘʮʽʻʶ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ISO (International Organization for Standardization) ʫ 2002 

ʨʦʮʽ  ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʩʪʘʥʜʘʨʪ Z-notation [9]. ɺ̔ ʥ ʥʦʩʠʪʴ ʥʘʟʚʫ ï çZ Formal Specification 

Notation - Syntax, Type System and Semanticsè.  

 

ʆʧʠʩ ʤʦʚʠ 

 

Z-notation - ʮʝ ʤʦʚʘ ʬʦʨʤʘʣʴʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʘʪʝʤʘʪʠʯʥʫ ʥʦʪʘʮʽʶ 

ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʠʩʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ɼʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ 

ʪʠʧʠ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʘʙʩʪʨʘʢʪʥʠʭ ʪʠʧʽʚ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ 

ʧʦʜʨʦʙʠʮʴ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʝʪʘʧʘʭ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʚʝʜʥʽʢʠ ʧʦʙʫʜʦʚʘʥʦʾ 

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ. Z-notation ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʩʦʙʠ ʧʨʝʜʠʢʘʪʠʚʥʠʭ ʣʦʛʽʢ ʜʣʷ ʘʙʩʪʨʘʢʪʥʦʛʦ 

ʦʧʠʩʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʥʘʜ ʩʠʩʪʝʤʦʶ. 

ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʢʦʤʧʦʥʝʥʪʦʶ Z-notation ʻ ʩʧʦʩʽʙ ʨʦʟʙʠʪʪʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘ ʯʘʩʪʠʥʠ, 

ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʩʭʝʤʘʤʠ. ɿ ʩʭʝʤʦʶ ʤʦʞʝ ʙʫʪʠ ʧʦʻʜʥʘʥʘ ʥʝʬʦʨʤʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʪʦʙʪʦ 

ʧʦʷʩʥʝʥʥʷ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʟʤʽʩʪʫ ʩʭʝʤʠ. ɺ Z, ʩʭʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʠʩʫ 
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ʩʪʘʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʩʠʩʪʝʤʠ. ʉʪʘʪʠʯʥʽ ʚʢʣʶʯʘʶʪʴ ï ʩʪʘʥʠ, ʚ ʷʢʠʭ ʤʦʞʝ 

ʟʥʘʭʦʜʠʪʠʩʴ ʩʠʩʪʝʤʘ, ʽʥʚʘʨʽʘʥʪʽ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ, ʢʦʣʠ ʩʠʩʪʝʤʘ ʨʫʭʘʻʪʴʩʷ 

ʟ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚ ʽʥʰʠʡ. ɼʠʥʘʤʽʯʥʽ ʘʩʧʝʢʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʦʧʫʩʪʠʤʠʭ ʦʧʝʨʘʮʽʡ, 

ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʚʭʦʜʘʤʠ ʪʘ ʚʠʭʦʜʘʤʠ, ʟʤʽʥʠ ʩʪʘʥʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ. 

 

ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʩʪʫ ʜʝʤʦʥʩʪʨʘʮʽʡʥʫ 

ʩʠʩʪʝʤʫ, ʪʘ ʾʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ. 

ʉʠʩʪʝʤʘ ʥʦʩʠʪʴ ʥʘʟʚʫ çBirthdaybookè. ɺʦʥʘ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʫ ʨʦʙʦʪʽ [2]. ɼʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʮʽʣʝʡ ʜʦʩʪʘʪʥʴʦ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʠ ʾʾ ʫ ʩʧʨʦʱʝʥʦʤʫ ʚʘʨʽʘʥʪʽ. ʉʠʩʪʝʤʘ ʙʫʜʝ 

ʷʚʣʷʪʠ ʩʦʙʦʶ ʙʘʟʫ ʜʘʥʠʭ ʜʥʽʚ ʥʘʨʦʜʞʝʥʴ ʜʝʷʢʠʭ ʦʩʽʙ. ɺʦʥʘ ʙʫʜʝ ʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʜʘʪʠ ʥʦʚʫ ʦʩʦʙʫ ʫ ʙʘʟʫ ʜʘʥʠʭ, ʷʢʱʦ ʟʘʧʠʩʫ ʧʨʦ ʥʝʾ ʱʝ ʥʝ ʽʩʥʫʻ. ʊʘ ʜʘʚʘʪʠ ʜʘʪʫ 

ʥʘʨʦʜʞʝʥʥʷ ʦʩʦʙʠ, ʷʢʱʦ ʟʘʧʠʩʠ ʧʨʦ ʮʝ ʤʽʩʪʷʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ. 

ɼʣʷ ʮʴʦʛʦ ʥʘʤ ʙʫʜʫʪʴ ʥʝʦʙʭʽʜʥʽ ʪʠʧʠ ʜʘʥʠʭ ʽʤʝʥʽ ʪʘ ʜʘʪʠ. ɺ Z ʮʝ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ, 

ʪʘʢʠʤ ʯʠʥʦʤ: 

ʊʝʧʝʨ ʚʠʟʥʘʯʠʤʦ ʩʭʝʤʫ Birthdaybook, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʥʦʞʠʥʠ ʽʤʝʥ ʦʩʽʙ ʟʘʥʝʩʝʥʠʭ ʫ 

ʙʘʟʫ, ʪʘ ʯʘʩʪʢʦʚʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʤʝʥ ʫ ʜʘʪʠ: 

ʆʯʝʚʠʜʥʦ, ʱʦ ʤʥʦʞʠʥʘ ʤʥʦʞʠʥʠ ʽʤʝʥ ʦʩʽʙ ʟʘʥʝʩʝʥʠʭ ʫ ʙʘʟʫ ʙʫʜʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʦʙʣʘʩʪʶ 

ʚʠʟʥʘʯʝʥʦʩʪʽ ʚʽʜʦʙʨʘʞʝʥʥʷ birthday. 

ɯʥʰʘ ʩʭʝʤʘ ʦʧʠʩʫʻ ʜʦʜʘʚʘʥʥʷ ʟʘʧʠʩʫ ʧʨʦ ʥʦʚʫ ʦʩʦʙʫ ʫ ʙʘʟʫ ʜʘʥʠʭ: 
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ʉʠʤʚʦʣ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʘ ʟʤʽʥʠʪʴ ʩʚʽʡ 

ʧʦʪʦʯʥʠʡ ʩʪʘʥ. ʇʠʪʘʣʴʥʠʡ ʟʥʘʢ ʧʦʟʥʘʯʘʻ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʩʠʩʪʝʤʠ. ɼʘʣʽ ʩʣʽʜʫʻ ʧʝʨʝʜʫʤʦʚʘ 

ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʜʽʾ: ʽʤôʷ ʦʩʦʙʠ ʥʝ ʧʦʚʠʥʥʦ ʥʘʣʝʞʘʪʠ ʤʥʦʞʠʥʽ ʽʤʝʥ ʚʞʝ ʟʘʥʝʩʝʥʠʭ ʫ 

ʙʘʟʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʩʣʽʜʫʻ ʧʨʘʚʠʣʦ ʟʤʽʥʠ ʩʪʘʥʫ ʩʠʩʪʝʤʠ: ʜʦ ʽʩʥʫʶʯʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʜʦʜʘʻʪʴʩʷ ʥʦʚʠʡ ʝʣʝʤʝʥʪ. 

ʆʩʪʘʥʴʦʶ ʩʭʝʤʦʶ ʩʠʩʪʝʤʠ ʙʫʜʝ ʟʥʘʭʦʜʞʝʥʥʷ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʦʩʦʙʠ, ʧʦʨ ʷʢʫ ʫ ʙʘʟʽ ʻ 

ʽʥʬʦʨʤʘʮʽʷ: 

 

ɿʥʘʢ ʛʦʚʦʨʠʪʴ, ʧʨʦ ʪʝ ʱʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʧʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʩʭʝʤʠ ʥʝ 

ʟʤʽʥʠʪʴʩʷ. ɿʥʘʢʦʤ ç!è ʧʦʟʘʯʝʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ. ʇʝʨʝʜʫʤʦʚʘ ʜʽʾ ʪʘ ʩʘʤʘ ʜʽʷ ʥʦʩʷʪʴ 

ʪʨʠʚʽʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʊʘʢ, ʫ ʩʧʨʦʱʝʥʦʤʫ ʚʠʛʣʷʜʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, 

ʟʘʧʠʩʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ Z-notation. ɼʘʣʽ ʘʥʘʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʟʘʧʠʩʘʥʘ ʤʦʚʘʤʠ ʨʽʟʥʠʭ 

ʧʽʜʭʦʜʽʚ ʪʘ ʧʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʾʾ ʦʙʨʦʙʢʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʘʭ. ʎʝ ʜʘʩʪʴ 

ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʾʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʧʽʜʪʨʠʤʢʠ. 
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ɿʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

 

ɺ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩ ʫʪʠʣʽʪ CZT (Community Z Toolkit) ʜʣʷ ʦʙʨʦʙʢʠ 

ʪʝʢʩʪʽʚ Z-notation. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ, ʤʦʜʫʣʷ ʧʝʨʝʚʽʨʢʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʠʧʽʚ (type checking), ʪʨʘʥʩʣʷʪʦʨʽʚ ʫ ʨʽʟʥʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (Unicode, XML , 

LaTeX) ʪʘ ʥʘʙʦʨʫ ʟʘʩʦʙʽʚ ʛʨʘʬʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʦʪʘʮʽʾ. ʅʘ ʤʘʣʶʥʢʫ ʧʦʢʘʟʘʥʦ ʝʣʝʤʝʥʪ 

(ʦʜʥʘ ʩʭʝʤʘ) ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ ʩʧʝʮʠʬʽʢʘʮʽʡ 

jEdit.  
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Ƅ [ NAME , DATE ]   

Ɔ BirthdayBook  

  known : ҕ NAME   

  birthday : NAME Ÿ DATE 

  | 

  known = dom birthday   

 

Ɔ AddBirthday  

  ȹBirthdayBook   

  name? : NAME   

  date? : DATE  

  |  

  name? ԝ known   

  birthdayǋ = birthday  { name? ӊ date? }   
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Vienna Development Method 

 

Vienna Development Method (VDM) ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʨʦʙʣʝʥʠʭ ʬʦʨʤʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [4]. ɼʦʟʚʦʣʷʻ ʩʧʝʮʠʬʽʢʫʚʘʪʠ, 

ʧʝʨʝʚʽʨʷʪʠ ʪʘ ʤʦʜʝʣʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʘʩʧʝʢʪʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ʎʝʥʪʨʘʣʴʥʠʤ 

ʝʣʝʤʝʥʪʦʤ VDM ʚʠʩʪʫʧʘʻ ʤʦʚʘ ʩʧʝʮʠʬʽʢʘʮʽʾ VDM-SL ʪʘ ʾʾ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʥʝ 

ʨʦʟʰʠʨʝʥʥʷ VDM++. VDM-SL ï ʙʘʛʘʪʦʘʩʧʝʢʪʥʘ ʤʦʚʘ ʩʧʝʮʠʬʽʢʘʮʽʾ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦʶ ʷʢ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘ ʜʫʞʝ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ, ʪʘʢ ʽ ʜʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʧʠʩʫ ʢʨʦʢʽʚ ʦʙʯʠʩʣʝʥʥʷ. ɯʩʥʫʻ ʦʙʯʠʩʣʶʚʘʥʘ (ʽʥʪʝʨʧʨʝʪʦʚʥʘ) 

ʧʽʜʤʥʦʞʠʥʘ ʤʦʚʠ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʪʨʘʥʩʣʶʻʪʴʩʷ ʫ ʚʠʢʦʥʫʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʘʙʦ 

ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. ʊʦʤʫ ʤʦʚʫ VDM-SL ʽʥʦʜʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ, ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

ɯʩʪʦʨʽʷ ʚʠʥʠʢʥʝʥʥʷ 

 

ʈʦʟʨʦʙʢʘ VDM ʨʦʟʧʦʯʘʣʘʩʴ ʥʘ ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʢʦʤʧʘʥʽʾ IBM ʫ ɺʽʜʝʥʽ, ʛʨʫʧʦʶ, ʷʢʫ ʦʯʦʣʠʚ ɻʘʡʥʟ ɿʝʤʘʥʝʢ (Heinz Zemanek). ɻʨʫʧʘ 

ʧʨʘʮʶʚʘʣʘ ʥʘʜ ʨʦʟʨʦʙʢʦʶ ʬʦʨʤʘʣʴʥʦʾ ʤʦʚʠ ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʢʦʤʧʽʣʷʪʦʨʽʚ. ɹʘʟʫʶʯʠʩʴ ʥʘ 

ʽʜʝʷʭ ɽʣʛʦʪʘ, ʃʘʥʜʽʥʘ ʪʘ ʄʘʢ ʂʘʨʪʽ (Elgot, Landin, McCarthy) ʚʦʥʠ ʥʘʤʘʛʘʣʠʩʴ ʩʪʚʦʨʠʪʠ 

ʧʽʜʭʽʜ ʩʧʨʦʤʦʞʥʠʡ ʦʧʠʩʘʪʠ ʤʦʚʫ PL/I ʪʘ ʾʾ ʨʦʟʰʠʨʝʥʥʷ ʥʘ ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʮʝʩʠ ʚ ʨʘʤʢʘʭ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʝʤʘʥʪʠʢʠ. ʊʘʢ ʟôʷʚʠʣʘʩʴ ʤʦʚʘ Vienna Definition Language (VDL). 

ʈʦʟʨʦʙʣʝʥʠʡ ʧʽʜʭʽʜ ʚ ʮʽʣʦʤʫ ʙʫʚ ʚʜʘʣʠʡ, ʘʣʝ ʚʽʥ ʧʦʢʘʟʘʚ ʱʦ ʦʧʝʨʘʮʽʡʥʠʭ ʧʽʜʭʽʜ ʚʥʦʩʠʪʴ 

ʙʘʛʘʪʦ ʟʘʡʚʠʭ ʜʝʪʘʣʝʡ ʚ ʬʦʨʤʘʣʴʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʊʦʤʫ ʥʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʩʪʘʣʘ ʨʦʟʨʦʙʢʘ 

ʤʝʪʦʜʽʚ ʧʽʜʪʨʠʤʢʠ ʜʝʥʦʪʘʮʽʡʥʦʾ ʩʝʤʥʘʪʠʢʠ. ʅʘʧʨʠʢʽʥʮʽ 1972 ʟôʷʚʠʚʩʷ ʦʧʠʩ ʢʦʤʧʽʣʷʪʦʨʘ 

ʤʦʚʠ PL/I ʫ ʜʝʥʦʪʘʮʽʡʥʽʡ ʩʝʤʘʥʪʠʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʽʜʭʦʜʫ VDM. ʎʷ ʧʦʜʽʷ ʚʚʘʞʘʻʪʴʩʷ 

ʜʘʪʦʶ ʦʬʽʮʽʡʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʧʽʜʭʦʜʫ. ʇʦʜʘʣʴʰʽ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʘ ʧʦʚôʷʟʫʶʪʴ ʟ ɼʝʥʽʩʦʤ 

ɹôʦʨʥʝʨʦʤ (Denis Bjorner) ʪʘ ʂʣʽʬʦʤ ɼʞʦʫʥʩʦʤ (Cliff  Jones). ʋ 1986 ʨʦʮʽ ʧʦʯʘʣʠʩʴ ʨʦʙʦʪʠ 

ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʦʚʠ, ʘ ʫ 1992 ʨʦʮʽ ʟôʷʚʠʚʩʷ ʧʝʨʰʠʡ ʨʦʙʦʯʠʡ ʩʪʘʥʜʘʨʪ ʤʦʚʠ ï BSI IST / 

5 / - / 19. 
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ʆʛʣʷʜ ʤʦʚʠ VDM -SL 

 

VDM [5] ï ʮʝ ʬʦʨʤʘʣʴʥʠʡ ʤʝʪʦʜ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʤʦʜʝʣʽ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʜʝʥʦʪʘʮʽʡʥʫ ʩʝʤʘʥʪʠʢʫ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʦʩʪʫʧʦʚʦʛʦ ʫʪʦʯʥʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʚʽʜ 

ʘʙʩʪʨʘʢʪʥʠʭ ʤʦʜʝʣʝʡ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. ʄʦʚʘ ʤʝʪʦʜʫ VDM-SL ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ 

ʬʦʨʤʠ ʪʘ ʩʪʫʧʝʥʽ ʘʙʩʪʨʘʢʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʠʭ 

ʩʠʩʪʝʤ. 

ʆʧʠʩʦʚʠʡ ʨʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ ʧʽʜʪʨʠʤʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʠʭ. ʎʽ 

ʟʘʩʦʙʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʰʝʩʪʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʘʭ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʜʘʥʠʭ: ʤʥʦʞʠʥʠ, 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʚʽʜʦʙʨʘʞʝʥʥʷ, ʩʢʣʘʜʝʥʽ ʦʙôʻʢʪʠ (composite objects), ʜʝʢʘʨʪʦʚʽ ʜʦʙʫʪʢʠ ʪʘ 

ʦʙôʻʜʥʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚ ʤʦʚʽ ʚʙʫʜʦʚʘʥʽ ʩʪʘʥʜʘʨʪʥʽ ʪʠʧʠ ʜʘʥʠʭ ï ʥʘʪʫʨʘʣʴʥʽ, ʮʽʣʽ, ʜʽʡʩʥʽ 

ʯʠʩʣʘ, ʣʦʛʽʯʥʽ ʟʤʽʥʥʽ, ʧʝʨʝʣʽʯʫʚʘʥʽ ʪʠʧʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʭʘʥʽʟʤʠ ʢʦʤʧʦʟʠʮʽʾ ʽʟ 

ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʙʫʜʫʶʪʴʩʷ ʩʢʣʘʜʥʽ ʦʙôʻʢʪʠ, ʷʢʽ ʚ ʤʝʪʦʜʽ ʥʦʩʷʪʴ ʥʘʟʚʫ ʜʦʤʝʥʽʚ. ɼʦʤʝʥʠ 

ʬʦʨʤʫʶʪʴ ʢʣʘʩʠ ʦʙôʻʢʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ. 

ʆʧʝʨʘʮʽʡʥʘ ʩʢʣʘʜʦʚʘ ʧʽʜʪʨʠʤʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ ʚʽʜʥʦʰʝʥʥʷʤʠ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʤ ʦʙôʻʢʪʘʤ ʫ ʤʦʚʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʡ, ʚʽʜʥʦʰʝʥʥʷʤ ï 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʧʝʨʘʮʽʡ. ʌʫʥʢʮʽʾ ʪʘ ʦʧʝʨʘʮʽʾ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʴ ʥʝʷʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶ ʧʨʝ- 

ʪʘ ʧʦʩʪ- ʫʤʦʚʠ, ʷʚʥʦ ï ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʧʣʽʢʘʪʠʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʡ ʪʘ 

ʽʤʧʝʨʘʪʠʚʥʽ ʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʧʝʨʘʮʽʡ. 

ʆʧʝʨʘʮʽʾ ʤʘʶʪʴ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʛʣʦʙʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʩʪʘʥʫ ʤʦʜʝʣʽ. 

ʉʪʘʥ ʤʦʜʝʣʽ ʙʫʜʫʻʪʴʩʷ ʷʢ ʩʢʣʘʜʥʠʡ ʦʙôʻʢʪ ʧʦʙʫʜʦʚʘʥʠʡ ʟ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, VDM ʩʧʝʮʠʬʽʢʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʠʩʫ ʩʪʘʥʫ, ʤʥʦʞʠʥʠ ʚʠʟʥʘʯʝʥʠʭ 

ʜʦʤʝʥʽʚ, ʢʦʥʩʪʘʥʪ, ʦʧʝʨʘʮʽʡ ʪʘ ʬʫʥʢʮʽʡ. ʋ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʨʦʟʰʠʨʝʥʥʽ ʬʫʥʢʮʽʾ ʪʘ 

ʦʧʝʨʘʮʽʾ ʽʥʢʘʧʩʫʣʴʦʚʘʥʽ ʫ ʢʣʘʩʠ. ʂʣʘʩʠ ʨʦʟʫʤʽʶʪʴʩʷ ʫ ʩʝʥʩʽ ʧʨʠʡʥʷʪʦʤʫ ʚ ʧʨʦʛʨʘʤʫʚʘʥʥʽ. 

 

ɿʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

 

ʇʽʜʭʽʜ ʰʠʨʦʢʦ ʧʽʜʪʨʠʤʘʥʠʡ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʅʘ ʨʠʥʢʫ ʜʦʩʪʫʧʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʫʪʠʣʽʪ ʩʪʦʨʦʥʥʽʭ ʨʦʟʨʦʙʥʠʢʽʚ. 

ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʧʨʦʜʫʢʪʦʤ ʥʘ ʨʠʥʢʫ ʚʚʘʞʘʻʪʴʩʷ VDM++ Toolbox. ʇʘʢʝʪ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʚʽʣʴʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟ ʩʘʡʪʫ ʨʦʟʨʦʙʥʠʢʽʚ 
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(http://vdmbook.com). ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʩʠʥʪʘʢʩʠʯʥʫ ʧʝʨʝʚʽʨʢʫ ʪʝʢʩʪʽʚ ʤʦʚʠ 

VDM++, VDM-SL, type-checking ʘʙʦ ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʠʧʽʚ, ʪʨʘʥʩʣʷʮʽʶ ʪʝʢʩʪʽʚ 

ʤʦʚʠ ʫ ʚʠʢʦʥʫʚʘʥʠʡ ʢʦʜ C++, Java, ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʧʫʙʣʽʢʘʮʽʾ ʫ ʬʦʨʤʘʪʽ LaTeX, ʘ ʪʘʢʦʞ 

ʚʠʢʦʥʫʚʘʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʦʧʝʨʘʮʽʡʥʦʾ ʧʽʜʤʥʦʞʠʥʠ ʤʦʚʠ. 
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