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ɺʩʪʫʧ 

 

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ - ʤʘʩʰʪʘʙʥʽ ʪʘ ʩʢʣʘʜʥʽ 

ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʠ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʤʦʜʝʣʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ  ʾʭʥʴʦʾ 

ʨʦʟʨʦʙʢʠ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʽ - ʣʽʥʽʡʥʘ ʧʦʩʣʽʜʦʚʥʘ ʤʦʜʝʣʴ, ʢʘʩʢʘʜʥʘ (ʘʙʦ 

ʚʦʜʦʩʧʘʜʥʘ), ʩʧʽʨʘʣʴʥʘ, ʽʪʝʨʘʪʠʚʥʘ (Rational Unified Process) ʤʦʜʝʣʽ ʽ ʾʭʥ ̔

ʢʦʤʙʽʥʘʮʽʾ (Microsoft Solution Framework). ʂʽʥʮʝʚʘ ʤʝʪʘ ʢʦʞʥʦʾ ʟ ʤʦʜʝʣʝʡ - 

ʦʜʝʨʞʘʥʥʷ ʷʢʽʩʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ), ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽ 

ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ, ʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʯʘʩ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʨʝʩʫʨʩʽʚ. 

ʋ ʜʠʩʮʠʧʣʽʥʽ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʮʶ ʧʨʦʙʣʝʤʫ ʯʘʩʪʦ ʟʦʙʨʘʞʫʶʪʴ 

çʪʨʠʢʫʪʥʠʢʦʤ ʦʙʤʝʞʝʥʴè(ʄʘʣʶʥʦʢ 1: ʊʨʠʢʫʪʥʠʢ ʦʙʤʝʞʝʥʴ): 

 

ɿʤʽʥʘ ʢʦʞʥʦʛʦ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʥʘ ʤʘʣʶʥʢʫ ʬʘʢʪʦʨʽʚ ʥʝʤʠʥʫʯʝ ʩʧʨʠʯʠʥʷʻ 

ʟʤʽʥʠ ʫ ʜʚʦʭ ʽʥʰʠʭ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʮʽʥʠ, ʪʦʙʪʦ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʦʙʥʠʢʽʚ ʟʨʦʩʪʘʻ ʯʘʩ ʨʦʟʨʦʙʢʠ ʪʘ/ʘʙʦ ʟʤʝʥʰʫʻʪʴʩʷ ʷʢʽʩʪʴ 

ʦʜʝʨʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʤʝʥʝʜʞʝʨʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ - ʧʨʘʚʠʣʴʥʦ 

ʨʦʟʧʦʜʽʣʠʪʠ ʨʝʩʫʨʩʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʚʠʤʦʛʠ ʟʘʤʦʚʥʠʢʘ.  

ʊʦʤʫ, ʧʝʨʰʦʯʝʨʛʦʚʦʶ ʧʨʦʙʣʝʤʦʶ, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʻ 

ʜʦʙʫʚʘʥʥʷ (ʟʙʽʨ) ʧʦʯʘʪʢʦʚʠʭ ʚʠʤʦʛ ʟʘʤʦʚʥʠʢʘ ʜʦ ʩʠʩʪʝʤʠ  ̔ʜʦ ʾʾ ʧʨʦʛʨʘʤʥʦʾ 

ʩʢʣʘʜʦʚʦʾ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʝʨʚʽʩʥʠʭ ʚʠʤʦʛ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʘ, ʟʘʩʦʙʠ 

ʨʦʟʨʦʙʢʠ, ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʩʪʨʫʢʪʫʨʘ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ. ɼʘʣʽ ʬʦʨʤʫʣʶʶʪʴʩʷ 

ʜʦʢʣʘʜʥʽ ʚʠʤʦʛʠ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. ɺʠʤʦʛʠ ʜʦ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʚʠʥʥʽ 

ʗʢʽʩʪʴ 

(ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ) 
ʂʦʰʪʠ 

(ʈʝʩʫʨʩʠ) 

ʏʘʩ 

ʄʘʣʶʥʦʢ 1: ʊʨʠʢʫʪʥʠʢ ʦʙʤʝʞʝʥʴ 
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ʫʟʛʦʜʞʫʚʘʪʠʩʴ ʟ ʚʠʤʦʛʘʤʠ ʟʘʤʦʚʥʠʢʘ ʽ ʫʪʦʯʥʶʚʘʪʠʩʷ ʧʦ ʤʽʨ̔ ʾʭ ʜʝʪʘʣʽʟʘʮʽʾ. 

ʇʨʦʮʝʜʫʨʠ ʟʙʦʨʫ, ʫʪʦʯʥʝʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʚʠʤʦʛʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʤʦʜʝʣʣʶ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ.  ʇʨʦʜʫʢʪ ʮʴʦʛʦ ʝʪʘʧʫ - ʜʦʢʫʤʝʥʪʠ ʟ ʜʝʪʘʣʴʥʠʤ 

ʦʧʠʩʦʤ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ, ʫʩʽʭ ʚʠʤʦʛ, ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʘ ʽʥʰ̔ ʜʦʢʫʤʝʥʪʠ. ʗʢ 

ʧʨʘʚʠʣʦ, ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʚʝʨʩʽʾ  ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʤʝʥʝʜʞʝʨʽʚ, ʨʦʟʨʦʙʥʠʢʽʚ, 

ʟʘʤʦʚʥʠʢʽʚ ʪʘ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʨʦʟʨʦʙʣʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʂʦʞʥʘ ʟ ʚʝʨʩʽʡ 

ʜʦʢʫʤʝʥʪʽʚ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʫ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʟʘʜʽʷʥʠʭ ʫ ʧʨʦʝʢʪʽ. ɼʣʷ ʤʝʥʝʜʞʝʨʽʚ ï ʽʥʬʦʨʤʘʮʽʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʨʠʡʤʘʪʠ ʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ, ʧʦ ʢʝʨʫʚʘʥʥʶ ʧʨʦʝʢʪʦʤ, ʜʣʷ 

ʨʦʟʨʦʙʥʠʢʽʚ - ʥʝʦʙʭʽʜʥʘ ʧʨʠ ʨʦʟʨʦʙʮʽ, ʜʣʷ ʟʘʤʦʚʥʠʢʽʚ - ʥʘʜʘʶʯʘ ʨʝʘʣʴʥʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʡʙʫʪʥʶ ʩʠʩʪʝʤʫ. 

ʆʧʠʩʘʥʠʡ ʝʪʘʧ ʫ ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʦʜʝʨʞʘʚ ʥʘʟʚʫ 

Requirements Engineering. ʄʝʪʘ ʮʴʦʛʦ ʝʪʘʧʫ - ʚʠʷʚʠʪʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, 

ʚʝʨʠʬʽʢʫʚʘʪʠ ʪʘ ʟʘʜʦʢʫʤʝʥʪʫʚʘʪʠ ʚʠʤʦʛʠ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʩʠʩʪʝʤʠ. ʂʣʶʯ ʜʦ 

ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʩʧʽʰʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʝʪʘʧʫ ʨʦʟʨʦʙʢʠ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʽ 

ʟʘʤʦʚʥʠʢʘʤ ʜʽʡʪʠ ʟʛʦʜʠ ʧʨʦ ʪʝ, ʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʩʷʛʥʫʪʽ, ʘ 

ʪʘʢʦʞ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʎʝ ʪʚʝʨʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʯʠʤ ʨʘʥʽʰʝ ʧʦʤʠʣʢʘ ʙʫʜʝ ʟʥʘʡʜʝʥʘ, ʪʠʤ ʜʝʰʝʚʰʝ ʾʾ 

ʚʠʧʨʘʚʠʪʠ. ɸ ʪʘʢʦʞ ʪʦʤʫ, ʱʦ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʩʪʘʙʽʣʴʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ 

(ʥʘ ʧʽʜʩʪʘʚʽ ʚʠʤʦʛ) ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ. 

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʜʦʩʣʽʜʞʝʥʥʽ ʜʝʢ̫ʽ ʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ 

ʦʙʨʦʙʢʠ, ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʦʚʽ ForTheL([3],[4]).  

ʌʦʨʤʘʣʽʟʘʮʽʷ ʚʠʤʦʛ ʚʠʢʦʥʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʟ ʥʠʭ 

ʥʝʦʜʥʦʟʥʘʯʥʽʩʪʴ, ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʪʘ ʥʝʢʦʨʝʢʪʥʽʩʪʴ. ɹʘʛʘʪʦ ʥʘʧʽʚʬʦʨʤʘʣʴʥʠʭ 

ʪʘ ʬʦʨʤʘʣʴʥʠʭ ʤʦʚ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʥʘʜʽʻʶ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʫ ʬʦʨʤʘʣʽʟʘʮʽʶ. 

ɿʘʛʘʣʴʥʠʡ ʥʝʜʦʣʽʢ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʻ ʩʢʣʘʜʥʠʤʠ 

ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʽ ʜʦʩʠʪʴ ʩʧʝʮʠʬʽʯʥʠʤʠ. ʎʝ ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʻ ʾʭ ʧʨʘʢʪʠʯʥʝ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʨʽʚʝʥʴ ʨʦʟʫʤʽʥʥʷ ʤʦʚʠ ʜʣʷ 

ʥʝʩʧʝʮʽʘʣʽʩʪʘ, ʚ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʚʫ ForTheL. ɻʦʣʦʚʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ForTheL ï ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʻ ʬʦʨʤʘʣʴʥʦʶ ʤʦʚʦʶ, ʪʘ ʾʾ ʩʠʥʪʘʩʠʩ 

ʙʣʠʟʴʢʠʡ ʜʦ ʟʚʠʯʘʡʥʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ.  

ɿ ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ ʤʦʚʘ ForTheL ʙʫʣʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʧʠʩʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ. ʉʘʤʝ ʪʦʤʫ, ʽʥʰʘ ʚʘʞʣʠʚʘ ʮʽʣʴ ʮʽʻʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦʙ ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʤʦʚʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʘʧʠʩʫ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʘʣʽ ʾʭ ʤʦʞʥʘ ʙʫʜʝ ʦʙʨʦʙʣʷʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʝʜʫʢʮʽʾ (ʉɸɼ). ʉɸɼ ï ʮʝ ʧʨʦʮʝʩʦʨ ʪʝʢʩʪʽʚ, ʥʘʧʠʩʘʥʠʭ 

ʤʦʚʦʶ ForTheL (http://ea.unicyb.kiev.ua/sad.en.html) ʪʘ ʽʥʰʠʭ ʬʦʨʤʘʣʴʥʠʭ 

ʤʦʚʘʭ. 

ʉʠʩʪʝʤʫ ʉɸɼ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʩʫʯʘʩʥʝ ʙʘʯʝʥʥʷ ʧʨʦʛʨʘʤʠ 

ɸʣʛʦʨʠʪʤʫ ʆʯʝʚʠʜʥʦʩʪʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʘʢʘʜʝʤʽʢʦʤ ɺ.ʄ. ɻʣʫʰʢʦʚʠʤ. ɺʽʥ 

ʧʨʦʧʦʥʫʚʘʚ ʦʜʥʦʯʘʩʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʤʦʚ, ʜʣʷ 

ʧʦʜʘʥʥʷ ʬʦʨʤʘʣʴʥʠʭ ʪʝʢʩʪʽʚ ʚ ʬʦʨʤʽ, ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʦʢʫ ʜʦʚʝʜʝʥʥʷ ʟʨʦʙʣʝʥʦʛʦ 

ʢʦʤʧôʶʪʝʨʦʤ, ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʢʨʦʢ ʜʦʚʝʜʝʥʥʷ, ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ ʣʶʜʠʥʠ ʚ ʧʦʰʫʮʽ ʜʦʚʝʜʝʥʥʷ. ʇʦʪʦʯʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʩʠʩʪʝʤʠ ʉɸɼ ʤʦʞʝ ʚʠʨʽʰʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʜʘʯʽ ʧʦ ʜʦʚʝʜʝʥʥʶ ʪʝʦʨʝʤ, 

ʚʝʨʠʬʽʢʘʮʽʾ ʦʢʨʝʤʠʭ ForTheL ʪʝʢʩʪʽʚ, ʧʦʰʫʢʫ ʜʝʨʝʚʘ ʚʠʚʦʜʫ ʪʘ ʽʥʰʽ. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʬʫʥʢʮʽʡ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ. ʇʨʠʢʣʘʜʠ ʚ ʨʦʙʦʪʽ ʧʦʢʘʟʫʶʪʴ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ. 
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Introduction  
 

Modern software systems in most cases are large projects and difficult  for 

implementation. There are various models of their development process 

organization. The most known are Linear Sequential Model, Cascade (or 

waterfall), Spiral, Iterative (Rational Unified Process) models and their 

combinations (Microsoft Solution Framework). The ultimate goal of each 

development process model is the developing of a qualitative product (program 

system) that is satisfying all customer requirements, during established time at 

optimum expenses of costs (resources). 

The process of software systems development is studied by Software 

Engineering (SE) discipline [12]. The IEEE Computer Society defines software 

engineering as: 

(1) The application of a systematic, disciplined, quantifiable approach to the 

development, operation, and maintenance of software; that is, the application of 

engineering to software. 

(2) The study of approaches as in (1) 

In the Software Engineering discipline the problem of process organization 

is frequently represented as çthe constraint triangleè (Figure 1: The Constraint 

Triangle): 

 

Any change to one of the goals specified on the figure inevitably entails 

changes to others two. For example, with the reduction of the price i.e. the 

Quality 

(Functionality)  

Cost 

(Resources) 

Time 

Figure 1: The Constraint Triangle 
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reduction of the developers' number the time of development grows and/or quality 

of received system is decreasing. 

The main task of the software system manager is the correct planning of the 

resources, taking into account time restrictions and requirements of the customer. 

Therefore, a prime problem, that is not dependent on development process model, 

is an eliciting of the initial customerôs requirements of the system and to its 

software components. On the basis of initial requirements the architecture, means 

of development, components and structure of system may be defined. Further 

detailed requirements for the systemôs components will be formulated. 

Requirements for components should be coordinated with requirements of the 

customer and should be specified in the process of their detailed elaboration. 

Procedures of the requirements capturing, specifying, managing, as a rule, are 

defined by the development process model. A product of this stage is the 

documents with the detailed description of the future system, of all requirements, 

specifications and other documents. There can be various versions of documents 

for managers, developers, customers and others stackeholders of the system under 

development.  Each of documentôs versions should reflect the information the most 

important for each group participating in the project. The information allowing to 

make correct decisions on the project for managers, for developers - necessary for 

development, for customers - giving real representation on the future system. 

The described stage in systemôs development lifecycle is called the 

Requirements Engineering. The most general goal of the Requirements 

Engineering process is to identify, analyze, verify and document requirements for 

the system to be developed. The pledge of the project's successful implementation 

in many respects depends on the successful performing of this initial development 

stage. It allows developers and customers to come to the agreement on what results 

should be achieved, and also avoid mistakes in consequence. This statement is 

based on the assumptions, that ñthe earlier the mistake will be found, the more 

cheaply it may be correctedò, and that ñit is possible to construct stable model of 
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the future system (on the basis of requirements) prior to the beginning of designing 

and development processò. 

The goal of this work is to investigate some of the existed approaches for 

refinement, formalization and specification  of natural-language (NL) requirements 

and to propose a new approach based on the ForTheL language [3][4]. 

The formalization of NL requirements is performed in order to reduce their 

ambiguity, inconsistency and incorrectness. Many semiformal and formal 

languages have been developed in an attempt to provide such formalization. A 

common drawback to these languages is that they are difficult for non-experts to 

understand, which limits their practical application. In order to improve the level of 

comprehension for non-expert the ForTheL (Formal Theory Language, pronounced 

ñFORTELò) was developed. The main peculiarities of ForTheL are that it is a 

formal language and designed to be close to natural English language. 

But, initially ForTheL language was designed for writing mathematical 

texts. Thatôs why another important goal of this work is to investigate the 

possibilities of the language for capturing the requirements and processing them 

using the System for Automated Deduction (SAD). SAD is a processor of texts 

written in ForTheL (http://ea.unicyb.kiev.ua/sad.en.html) and other formal 

languages. 

The SAD system may be considered as the modern vision of the Evidence 

Algorithm program advanced by Academician V. Glushkov. He proposed to 

simultaneously investigate the use of formalized languages for presenting formal 

texts in the form most appropriate for a user, the formalization and evolutionary 

development of computer made proof steps, the influence of the information 

environment on the evidence of a proof step, and man assisted search for a proof. 

The system SAD can be used to solve large variety of theorem proving problems 

including: establishing the deducibility of sequents in first-order classical logic, 

theorem proving in ForTheL-environment, verifying correctness of self-contained 

ForTheL-texts [3][4]. 

http://ea.unicyb.kiev.ua/sad.en.html
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It also may be applicable for tasks concerned with verification of formal 

requirements specifications. The examples in this work will show such capabilities 

of the system. 
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Goals and Tasks 
 

 

The goal of this study is to investigate the existed approaches for refinement 

and formalization of natural-language (NL) requirements specifications. 

As a result of the investigation the approach based on the ForTheL language 

is presented. It will use the general approach and structure of Requirements 

Engineering stage in the System Engineering Process as a basis. 

The software requirements that follow the restricted syntax of English 

language may be interactively translated into ForTheL statements or completely 

written using it. The interactive translation would be based on special templates.  

After translation, requirements will be processed by the SAD system. The 

system will act as a formal checker in categorical analysis of requirements.  

In Appendix some examples are presented to demonstrate the abilities of 

ForTheL language and the SAD system. 

As a practical result the prototype of system for capturing and processing 

software requirements using abilities of SAD system will be developed. The 

system must operate in collaborative, distributed environment and guarantee high 

security level of the information. 
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The Requirements Engineering 
 

Overview 

 

Requirements engineering (RE), in software engineering, is a term used to 

describe all the tasks that go into the instigation, scoping and definition of a new or 

altered computer system. Requirements engineering is an important part of the 

software engineering process; whereby business analysts or software developers 

identify the needs or requirements of a client; having identified these requirements 

they are then in a position to design a solution [5]. 

Earlier it was considered that Requirements Engineering is relatively easy 

part of the process. However, soon, it became clear, that RE is a very important 

stage. As, many failures at system developing have been caused by mistakes 

admitted during the Requirements Engineering and it was too expensive or even 

impossible to correct them and to satisfy clientôs requirements in the given time. 

At RE stage it is possible to construct a stable model of the future system on 

the basis of requirements prior to the beginning of designing and development 

process to prevent failures in the future. Complete requirements represent a 

declarative description of the future system. Thatôs why Software Engineering (SE) 

researchers emphasized on the fact that: requirements describe what is to be done, 

but not how they are implemented [13]. 

In the following, the requirement engineering process will be examined and 

the main techniques developed for it will be discussed. 
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The Requirements engineering process 

 

The whole process of requirements engineering is a web of sub processes, 

and it is very difficult to make a clear distinction between them [27]. 

At a different level of consideration the researchers divide the RE process 

into various stages. Nevertheless, it is accepted the RE process consists of five 

main activities: 

 

Requirements Elicitation 

Requirements Analysis 

Requirements Specification 

Requirements Validation 

Requirements Management 

 

The Requirements Engineering process in general may be illustrated by the 

following scheme (Figure 2: RE process schema): 

The 

Requirements 

Engineering 

Process 

 

Goals 

 

Domain Knowledge 

 

Stackeholders 

Operational and 

Organizational 

Environment 

 

System Definition 

Document 

 

System & Software 

Requirements 

Specifications 

 

Agreements 

 

System Models 

Figure 2: RE process schema 



 

 

 

 

 

13 

 

The scheme shows which information is involved into the process. In other 

words what are the inputs and outputs of it. The RE process is fundamentally 

interdisciplinary, and the requirements specialist needs to mediate between the 

domain of the stakeholder and that of software engineering [1]. Typical examples 

of software stakeholders include: users, customers, domain experts, etc. They 

represent a very important source of the systemôs requirements. 

The experience of successful projects reveals that resources and technical 

risks can be reduced through rigorous and thorough requirements engineering. 

Successfully completing a requirements engineering stage is a challenge. In 

the first place, it is not easy to identify all the stakeholders, give them all an 

appropriate form of input, and document all their input in a clear and concise 

format. And there are constraints. The requirements engineer is expected to 

determine whether or not the new system is: feasible, schedulable, affordable, 

legal, ethical [5]. 

The general difficulties involved with requirements analysis are increasingly 

well known: 

 the right people with adequate experience, technical expertise, and 

language skills may not be available to lead the requirements 

engineering activities;  

 the initial ideas about what is needed are often incomplete, wildly 

optimistic, and firmly entrenched in the minds of the people leading 

the acquisition process;  

 the difficulty of using the complex tools and diverse methods 

associated with requirements gathering may negate the hoped for 

benefits of a complete and detailed approach.  

The requirements engineering process usually have the iterative nature. 

Requirements typically iterate with a level and detail of the systemôs design. In 

some projects, all requirements can not be understood before the system design or 



 

 

 

 

 

14 

they can be clarified during the development process. Such kind of projects is 

usually of a high risk. 

Now, the main activities of Requirements Engineering will be discussed in 

more details. 

Requirements Elicitation 

 

Requirements elicitation is the first stage in considering the problem the 

software system should be able to solve. This process is following after system 

engineering process which defines the context and goal of the software.  The task 

of requirements elicitation is the establishing of boundaries and requirements for 

the software system. It is carried out by interaction with stakeholders and detailed 

studying of corresponding knowledge domains. Requirements elicitation is always 

be a human activity. There exist various techniques and methods of requirements 

elicitation. The most widespread techniques are interviews, scenarios, prototypes, 

facilitated meetings, observation, etc. The detailed description of which may be 

found in 0.  

At this stage the relationships between developers of the system and the 

customer should be established. 

The requirements elicitation is variously termed ñrequirements captureò, 

ñrequirements discoveryò and ñrequirements acquisitionò.  

Gathered during these stage requirements may be checked for quality using 

different methods and tools ([7], [25], [26]). The quality of requirements is 

important feature for the following stages. Several rules for writing quality 

requirements are discussed in [28] and some examples are given. 
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Requirements Analysis 

 

After requirements were discovered they must be analysed to: 

 

 Necessity (need for the requirement); 

 Detect and resolve drawbacks in them (for example, consistency, 

conflicts, ambiguity situations, completeness,  etc); 

 Improve their quality; 

 They must be structured and refined; 

 Discover the bounds and properties of the system; 

 Discover how system will interact with the environment; 

 Another necessary analysis. 

 

After this stage the requirements have to be described clear enough to enable 

their specification and validation.  

For providing more convenient analysis procedures, requirements may be 

structured by different characteristics. For example, whether the requirement is 

functional or non-functional [1]: 

Functional requirements describe the functions that the software is to 

execute (formatting some text, modulating a signal). They are sometimes known as 

capabilities. 

Non-functional requirements are the ones that act to constraint the solution. 

Non-functional requirements are sometimes known as constraints or quality 

requirements. They can be further classified according to whether they are 

performance requirements, maintainability requirements, safety requirements, 

reliability requirements, or one of many other types of software requirements. 

One of the most common procedures in requirements analysis is negotiation. 

It may be used to resolve problems with requirements where conflicts occur 

between two stakeholders requiring mutually incompatible features (conflicting 
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requirements). Requirements that seem problematic are discussed and the 

stakeholders involved present their views about the requirements. After negotiation 

the requirements are prioritised and a compromise set of requirements may be 

agreed upon. Generally, this will involve making changes to some of the 

requirements, what also may cause new problems appearing. 

Other techniques used for requirements analysis are: requirements 

classification, conceptual modelling, requirements negotiation, prioritization, 

architectural design and requirements allocation. They are widely presented in the 

corresponding literature.   

 

Requirements Specification process 

 

 

First of all, letôs start with definition of the Software Requirements 

Specification process. There may be different definitions more or less complete. 

The definitions in the work are commonly based on an excellent source for 

definitions in Software Engineering discipline - the IEEE Computer Society 

(http://www.ieee.org, [1][2]). There, the Software Requirements Specification 

process is defined as ña process results of which are unambiguous and complete 

specification documentsò. 

It is accepted to consider the Software Requirements Specifications (SRS) is 

a complete description of the behavior of the system to be developed. It includes a 

set of use cases that describe all of the interactions that users will have with the 

software, numerical values, limits and measurable attributes which may be checked 

on the working system.  

The SRS is a document (paper or electronic), which defines (specifies) the 

Software System. 

http://www.ieee.org/
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The complete description of the functions to be performed by the software 

specified in the SRS will assist the potential users to determine if the software 

specified meets their needs or how the software must be modified to meet their 

needs [6]. 

From the IEEE standard [2]: 

The basic issues that the SRS writer(s) shall address are the following: 

 

 Functionality . What is the software supposed to do?  

 External interfaces. How does the software interact with people, the 

systemôs hardware, other hardware, and other software?  

 Performance. What is the speed, availability, response time, recovery 

time of various software functions, etc.?  

 Attributes . What are the portability, correctness, maintainability, 

security, etc. considerations?  

 Design constraints imposed on an implementation. Are there any 

required standards in effect, implementation language, policies for 

database integrity, resource limits, operating environment(s) etc.?  

 

An SRS should be: 

 

 Correct  

 Unambiguous  

 Complete  

 Consistent  

 Ranked for importance and/or stability  

 Verifiable  

 Modifiable  

 Traceable  

 


