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ɺɺɽɼɽʅʀɽ 

 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ð ʵʪʦ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʙʲʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʦʤ, ʯʪʦ ʠʟʫʯʘʝʤʳʡ ʦʙʲʝʢʪ ʟʘʤʝʥʷʝʪʩʷ 

ʠʤʠʪʠʨʫʶʱʠʤ ʦʙʲʝʢʪʦʤ. ʉ ʠʤʠʪʠʨʫʶʱʠʤ ʦʙʲʝʢʪʦʤ ʧʨʦʚʦʜʷʪ 

ʵʢʩʧʝʨʠʤʝʥʪʳ (ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʤ ʥʘ ʨʝʘʣʴʥʦʤ 

ʦʙʲʝʢʪʝ) ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʟʫʯʘʝʤʦʤ 

ʦʙʲʝʢʪʝ. ʀʤʠʪʠʨʫʶʱʠʡ ʦʙʲʝʢʪ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ [1]. 

ʎʝʣʴ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ð ʧʦʣʫʯʝʥʠʝ 

ʧʨʠʙʣʠʞʝʥʥʳʭ ʟʥʘʥʠʡ ʦ ʥʝʢʦʪʦʨʦʤ ʧʘʨʘʤʝʪʨʝ ʦʙʲʝʢʪʘ, ʥʝ 

ʧʨʦʠʟʚʦʜʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʝʛʦ ʟʥʘʯʝʥʠʡ. ʇʦʥʷʪʥʦ, 

ʯʪʦ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʟʤʝʨʝʥʠʝ 

ʥʝʚʦʟʤʦʞʥʦ, ʠʣʠ ʦʥʦ ʩʪʦʠʪ ʜʦʨʦʞʝ ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʠ. ʇʨʠ 

ʵʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʳ ʤʦʞʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʲʝʢʪʘ ʠ ʤʦʜʝʣʴʶ ʝʛʦ 

ʢʦʥʩʪʨʫʢʮʠʠ. ɼʦʧʫʩʢʘʷ, ʯʪʦ ʤʦʜʝʣʴ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʦʙʲʝʢʪ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ 

ʠʤʠʪʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ 

ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʦʙʲʝʢʪʘ ʙʫʜʫʪ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʦʚʧʘʜʘʪʴ 

ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʘ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ [1]. 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢ ʨʝʘʣʴʥʳʤ ʟʘʜʘʯʘʤ ʥʘ ʧʨʠʤʝʨʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Tecnomatix Plant Simulation. Tecnomatix 

Plant Simulation ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʠʩʢʨʝʪʥʦʛʦ ʠ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʩʠʩʪʝʤ. 

ʇʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ʧʦʩʦʙʠʠ ʚʳʩʪʫʧʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɺ ʫʯʝʙʥʦʤ 

ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʩʪʝʡʰʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʤʝʥʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. ʆʪʜʝʣʴʥʦ 

ʧʨʠʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʧʦʩʦʙʘʭ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʫʞʝ ʩʦʟʜʘʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ 

ʦ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʩʨʝʜʩʪʚʘʤʠ Tecnomatix Robot. 
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1. ɿʥʘʢʦʤʩʪʚʦ ʩ Tecnomatix Plant Simulation 

1.1 ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʚ Plant Simulation 2D 

 

Tecnomatix Plant Simulation ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪ 

ʜʠʩʢʨʝʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ 

ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʩʪʝʤʳ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʉʦʟʜʘʥʥʳʝ 

ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ 

ʧʨʦʨʘʙʘʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʨʘʙʦʪʫ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʠʣʠ (ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ) ʟʘʜʦʣʛʦ ʜʦ ʚʥʝʜʨʝʥʠʷ 

ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʆʙʰʠʨʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ 

(ʘʥʘʣʠʟ ʫʟʢʠʭ ʤʝʩʪ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʠ ʛʨʘʬʠʢʠ) ʧʦʤʦʛʘʝʪ 

ʦʮʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʣʫʯʝʥʥʘʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʠʥʬʦʨʤʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʧʨʠʥʷʪʠʷ ʚʝʨʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄʦʜʝʣʴ ʚ Plant Simulation ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚ 

ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ Class Library. 

Plant Simulation ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ. ʅʘ ʦʩʥʦʚʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʙʠʙʣʠʦʪʝʢʫ, 

ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʦʙʲʝʢʪʳ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ. ʉʘʤʳʤʠ ʚʘʞʥʳʤʠ ʚʩʪʨʦʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʷʚʣʷʶʪʩʷ: Frame, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ 

ʦʙʲʝʢʪʳ, ʜʚʠʞʫʱʠʝʩʷ ʦʙʲʝʢʪʳ, ʦʙʲʝʢʪ Method, ʩʧʠʩʢʠ ʠ 

ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ EventController.  

- Frame ï ʦʙʲʝʢʪ, ʚ ʢʦʪʦʨʦʤ ʩʦʟʜʘʝʪʩʷ ʤʦʜʝʣʴ; 

- EventController ï ʦʙʲʝʢʪ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʤʫʣʷʮʠʝʡ; 

 

 
ʈʠʩ. 1.1. Material Flow objects. 

 

- active material flow objects ï ʪʨʘʥʩʧʦʨʪ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʳʝ 

ʯʘʩʪʠ ʧʨʦʮʝʩʩʘ; 
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- passive material flow objects ï ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ 

ʫʯʘʩʪʚʫʶʪ ʚ ʘʢʪʠʚʥʳʭ ʯʘʩʪʷʭ ʧʨʦʮʝʩʩʘ, ʥʦ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ 

ʤʦʜʝʣʝʡ; 

- mobile objects (MUs) ï ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ, 

ʭʨʘʥʷʪʩʷ, ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ, ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʫʜʘʣʷʶʪʩʷ ʠʟ 

ʤʦʜʝʣʠ; 

- resource objects ï ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʫʧʨʘʚʣʷʪʴ 

ʨʘʙʦʯʠʤʠ ʚ ʤʦʜʝʣʠ; 

 

 
ʈʠʩ. 1.2. Resources objects 

 

- information flow objects ï ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʫʧʨʘʚʣʷʪʴ ʟʘʧʨʦʩʘʤʠ, ʩʦʨʪʠʨʦʚʢʦʡ, ʧʝʨʝʤʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. 

ʉʶʜʘ ʞʝ ʦʪʥʦʩʠʪʩʷ ʦʙʲʝʢʪ Method, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʷ, ʩʦʚʝʨʰʘʝʤʳʝ ʯʘʩʪʷʤʠ ʤʦʜʝʣʠ. ʕʪʦ 

ʨʝʘʣʠʟʫʝʩʷ ʧʨʠ ʧʦʤʦʱʠ ʚʩʪʨʦʝʥʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

Plant Simulation; 

 

 
ʈʠʩ. 1.3. Information Flow objects 

 

- Lists(ʉʧʠʩʢʠ) ʠ Tables(ʊʘʙʣʠʮʳ) ï ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 

ɺʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʦʙʲʝʢʪʦʚ ʚ Plant Simulation ʷʚʣʷʝʪʩʷ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʚʦʡʩʪʚ ʨʷʜʘ ʦʜʥʦʪʠʧʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ ʨʦʜʠʪʝʣʴʩʢʠʡ ʦʙʲʝʢʪ, ʠ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʤʝʥʷʪʩʷ ʢʦ ʚʩʝʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ. 

ʉʚʦʡʩʪʚʦ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʵʢʦʥʦʤʠʪʴ 

ʚʨʝʤʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʜʝʣʠ. ʉʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢ ʩʘʤʳʤ 

ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʪʴ ʥʘʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ. ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʩʦʟʜʘʪʴ ʢʦʧʠʶ ʦʙʲʝʢʪʘ ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ. ʕʪʦ ʚʦʟʤʦʞʥʦ 

ʩʣʝʜʫʶʱʠʤ ʩʧʦʩʦʙʦʤ:  
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1) ɺ ClassLibrary ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʧʠʨʫʝʤʳʡ 

ʦʙʲʝʢʪ. 

2) ɺʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. 

3) ɺʳʙʨʘʪʴ ʧʫʥʢʪ çDuplicateè. 

 

 
ʈʠʩ. 1.4. ʉʦʟʜʘʥʠʝ ʢʦʧʠʠ ʦʙʲʝʢʪʘ. 

 

ɺ ʠʪʦʛʝ ʧʦʷʚʠʪʩʷ ʢʦʧʠʷ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʫʞʝ ʥʝ ʙʫʜʝʪ 

ʟʘʚʠʩʝʪʴ ʦʪ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʦʙʲʝʢʪʝ. 

ɺʝʩʴ ʧʨʦʮʝʩʩ ʩʠʤʫʣʷʮʠʠ ʚ Plant Simulation ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʦʙʲʝʢʪʦʤ EventController, ʠʟʦʙʨʘʞʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 5. 

ʋʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʩʣʝʜʫʶʱʠʭ ʢʥʦʧʦʢ: 

- start ï ʟʘʧʫʩʢ ʩʠʤʫʣʷʮʠʠ; 

- stop ï ʦʩʪʘʥʦʚʢʘ ʩʠʤʫʣʷʮʠʠ; 

- step ï ʚʳʧʦʣʥʠʪʴ ʦʜʠʥ ʰʘʛ ʩʠʤʫʣʷʮʠʠ; 

- list ï ʚʳʚʦʜʠʪ ʦʢʥʦ ʩ ʦʪʣʘʜʯʠʢʦʤ; 

- init ï ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʩʩ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

- reset ï ʩʙʨʦʩ ʩʠʤʫʣʷʮʠʠ. 
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ʈʠʩ. 1.5. EventController 

 

 EventController ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʟʜʘʥʥʫʶ 

ʤʦʜʝʣʴ ʚ ʜʚʫʭ ʨʝʞʠʤʘʭ: 

- ʨʝʞʠʤ ʩʠʤʫʣʷʮʠʠ ï ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʙʦʪʘ ʤʦʜʝʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠ ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʚ 

ʦʧʫʩʢʘʝʪʩʷ; 

- ʨʝʞʠʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ï ʨʝʞʠʤ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʠʤʫʣʷʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʣʠʙʦ ʫʩʢʦʨʝʥʥʘʷ ʚ 

ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʨʘʟ. 

 

1.2 ʉʦʟʜʘʥʠʝ ʧʨʦʩʪʦʡ ʩʠʤʫʣʷʮʠʠ ʚ Plant Simulation 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʦʡ ʩʠʤʫʣʷʮʠʠ ʥʘʤ ʧʦʪʨʝʙʫʶʪʩʷ 

ʦʙʲʝʢʪʳ Material Flow: Source, SingleProc, Drain.  

Source ï ʵʪʦ ʦʙʲʝʢʪ-ʠʩʪʦʯʥʠʢ, ʠʟ ʥʝʛʦ ʤʦʜʝʣʴ ʧʦʣʫʯʘʝʪ 

MUs ʦʙʲʝʢʪʳ. 

SingleProc ï ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ. ʆʥ ʧʦʟʚʦʣʷʝʪ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʝʨʝʜʘʶʱʠʝʩʷ ʧʦ ʤʦʜʝʣʠ MUs.  

Drain ï ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ ʚʳʭʦʜ MUs ʠʟ 

ʩʠʤʫʣʷʮʠʠ. 

ʏʪʦʙʳ ʧʝʨʝʥʝʩʪʠ ʦʙʲʝʢʪ ʩ ʧʘʥʝʣʠ ʚ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʥʝʛʦ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ, ʘ ʟʘʪʝʤ 

ʧʦʤʝʩʪʠʪʴ ʚ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʯʢʫ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ. ɼʦʙʘʚʠʤ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʦʜʠʥ ʦʙʲʝʢʪ Source, ʦʜʠʥ Drain 

ʠ ʯʝʪʳʨʝ ʦʙʲʝʢʪʘ SingleProc.  

ɿʘʪʝʤ ʩʦʝʜʝʥʠʤ ʠʭ ʧʨʠ ʧʦʤʦʱʠ ʦʙʲʝʢʪʘ Connector. ɼʣʷ 

ʵʪʦʛʦ ʚʳʙʝʨʝʤ ʝʛʦ ʥʘ ʧʘʥʝʣʠ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʙʝʨʝʤ ʜʚʘ 

ʩʦʝʜʠʥʷʝʤʳʭ ʦʙʲʝʢʪʘ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʝʜʠʥʠʪʴ ʥʝʩʢʦʣʴʢʦ 
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ʦʙʲʝʢʪʦʚ, ʪʦ ʤʦʞʥʦ ʟʘʞʘʪʴ ʢʣʘʚʠʰʫ Ctrl ʠ ʧʦʦʯʝʨʝʜʥʦ ʩʦʝʜʠʥʷʪʴ 

ʚʩʝ ʦʙʲʝʢʪʳ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʫʯʠʚʰʘʷʩʷ ʧʨʦʩʪʘʷ ʤʦʜʝʣʴ. 

 

 
ʈʠʩ. 1.6. ʇʨʦʩʪʘʷ ʩʠʤʫʣʷʮʠʷ 

 

ʊʝʧʝʨʴ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʩʠʤʫʣʷʮʠʶ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ EventController. ʆʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʘʥʝʣʠ ʚ 

ʚʠʜʝ ʯʘʩʦʚ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʮʠʠ ʩʪʘʥʝʪ ʚʠʜʥʦ ʢʘʢ ʦʙʲʝʢʪʳ 

ʥʘʯʥʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʦʪ Source ʢ Drain. 

 

1.3 ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʩʠʤʫʣʷʮʠʠ 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʠʤʫʣʷʮʠʷ ʫʩʧʝʰʥʦ ʟʘʨʘʙʦʪʘʣʘ, ʤʦʞʥʦ 

ʧʦʩʤʦʪʨʝʪʴ ʝʝ ʨʝʟʫʣʴʪʘʪʳ. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʤʦʪʨʝʪʴ ʩʪʘʪʠʩʪʠʢʫ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ SingleProc1. ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʝʤ ʝʛʦ, ʘ ʟʘʪʝʤ, 

ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʤʳʰʠ, ʚʳʟʦʚʝʤ ʦʢʥʦ ʝʛʦ ʩʚʦʡʩʪʚ. ɺ ʨʘʟʜʝʣʝ 

Statistics ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʜʝʣʘʥʥʦʡ 

ʦʙʲʝʢʪʦʤ ʨʘʙʦʪʝ. ʅʘ ʨʠʩʫʥʢʝ 7 ʦʪʦʙʨʘʞʝʥʳ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ 

SingleProc1. 
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ʈʠʩ. 1.7. ʉʪʘʪʠʩʪʠʢʘ ʦʙʲʝʢʪʘ SingleProc1 

 

ɺʩʝ ʚʨʝʤʷ ʚ ʜʘʥʥʦʡ ʚʢʣʘʜʢʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ, ʛʜʝ ʟʘ 100% ʧʨʠʥʠʤʘʝʪʩʷ ʚʩʝ ʚʨʝʤʷ ʩʠʤʫʣʷʮʠʠ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʙʦʪʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʩʪʨʦʢʠ: 

- working ï ʚʨʝʤʷ, ʧʦʢʘʟʳʚʘʶʱʝʝ, ʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩ 

ʨʘʙʦʪʘʣ; 

- waiting ï ʚʨʝʤʷ, ʧʦʢʘʟʳʚʘʶʱʝʝ, ʩʢʦʣʴʢʦ  ʧʨʦʮʝʩʩ 

ʥʘʭʦʜʠʣʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ; 

- blocked ï ʚʨʝʤʷ, ʧʦʢʘʟʳʚʘʶʱʝʝ, ʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩ ʙʳʣ 

ʟʘʙʣʦʢʠʨʦʚʘʥ, ʪʦ ʝʩʪʴ ʫʞʝ ʦʙʨʘʙʦʪʘʥʥʳʡ ʦʙʲʝʢʪ ʥʝ ʤʦʛ ʙʳʪʴ 

ʧʝʨʝʜʘʥ; 

- failed ï ʚʨʝʤʷ, ʧʦʢʘʟʳʚʘʶʱʝʝ, ʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩ ʙʳʣ 

ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʝʥ; 

- minimum contents ï ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ MUs ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ; 

- maximum contents ï ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʣʠʯʝʩʪʚʦ MUs ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ; 

- entires ï ʢʦʣʠʯʝʩʪʚʦ MUs, ʚʦʰʝʜʰʠʭ ʥʘ ʦʙʨʘʙʦʪʢʫ; 

- exits ï ʢʦʣʠʯʝʩʪʚʦ MUs, ʚʳʰʝʜʰʠʭ ʩ ʦʙʨʘʙʦʪʢʠ ʠ ʩ 

ʦʙʲʝʢʪʘ. 

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʲʝʢʪʳ Source ʠ Drain. ʀʭ 

ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʪ ʫʚʠʜʝʪʴ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 
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ʦʙʲʝʢʪʦʚ ʧʦʩʪʫʧʠʣʦ ʚ ʩʠʤʫʣʷʮʠʦʥʥʫʶ ʤʦʜʝʣʴ ʠ ʢʘʢʦʝ ʧʦʢʠʥʫʣʦ 

ʝʝ. 

ʏʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʦʙʲʝʢʪʦʚ Source ʠ 

Drain ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʠʭ ʩʚʦʡʩʪʚʘ ʠ ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ 

Statistics, ʵʪʦ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 8. 

 

 
ʈʠʩ. 1.8. ʉʚʦʡʩʪʚʘ Source ʠ Drain 

 

ɺ ʧʦʣʝ Entires, ʦʙʲʝʢʪʘ Source, ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʩʪʫʧʠʚʰʠʭ ʚ ʤʦʜʝʣʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɺ ʧʦʣʝ Exits, 

ʦʙʲʝʢʪʘ Drain, ʫʢʘʟʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ, 

ʧʦʢʠʥʫʚʰʠʭ ʤʦʜʝʣʴ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ 

ʥʘ 4. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʝʱʝ ʯʝʪʳʨʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢʪʘ, ʚʦ 

ʚʨʝʤʷ ʦʩʪʘʥʦʚʢʠ ʩʠʤʫʣʷʮʠʠ, ʦʩʪʘʣʠʩʴ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ. 

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʤʦʪʨʝʪʴ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʩʨʘʟʫ 

ʥʝʩʢʦʣʴʢʠʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʚ Plant Simulation ʜʣʷ ʵʪʦʛʦ ʩʫʱʝʩʪʚʫʝʪ 

ʦʙʲʝʢʪ Char. ɼʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ 

ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ ʦʙʲʝʢʪ Chart, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʚʢʣʘʜʢʝ User 

Interface ʧʘʥʝʣʠ Toolbox.  

 

 
ʈʠʩ. 1.9. ʆʙʲʝʢʪ Char 

 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ Char ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʝ 

ʦʙʲʝʢʪʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ. ʕʪʠ ʦʙʲʝʢʪʳ ʥʫʞʥʦ 

ʧʝʨʝʪʘʱʠʪʴ ʥʘ ʠʢʦʥʢʫ Char. ʇʦʩʣʝ ʵʪʦʛʦ ʟʘʧʫʩʪʠʪʴ ʩʠʤʫʣʷʮʠʶ, 
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ʠ, ʧʦ ʝʝ ʟʘʚʝʨʰʝʥʠʶ, ʥʘʞʘʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ Char ʠ 

ʚʳʙʨʘʪʴ Show. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʦʙʲʝʢʪʘ Char ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 10. 

 

 
ʈʠʩ. 1.10. ʆʙʲʝʢʪ Char 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ Char ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʣʝʜʫʶʱʝʝ: 

- ʦʙʲʝʢʪ Source ʧʦʩʪʦʷʥʥʦ ʙʣʦʢʠʨʫʝʪʩʷ, ʪʘʢ ʢʘʢ ʩʣʝʜʫʶʱʠʡ 

ʟʘ ʥʠʤ SingleProc ʦʙʨʘʙʘʪʳʚʘʝʪ MUs; 

- ʦʙʲʝʢʪ SingleProc ʠ SingleProc3 ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ 

ʨʝʞʠʤʝ ʨʘʙʦʪʳ; 

- ʦʙʲʝʢʪʳ SinleProc1 ʠ SingleProc2 ʨʦʚʥʦ ʧʦʣʦʚʠʥʫ ʚʨʝʤʝʥʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʨʝʞʠʤʫ ʦʞʠʜʘʥʠʷ, ʘ ʜʨʫʛʫʶ ʧʦʣʦʚʠʥʫ ï ʚ ʨʝʞʠʤʝ 

ʨʘʙʦʪʳ. ʊʘʢ ʧʦʣʫʯʘʝʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʥʘʭʦʜʷʪʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ, ʠ ʨʘʙʦʪʘ ʤʝʞʜʫ ʥʠʤʠ ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʜʝʣʠʪʩʷ ʧʦ ʨʦʚʥʫ; 

- ʦʙʲʝʢʪ Drain ʧʦʩʪʦʷʥʥʦ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪ MUs, ʘ ʪʦʣʴʢʦ ʧʨʠʥʠʤʘʝʪ ʠʭ. 

ɺ Plant Simulation ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚ ʭʦʜʝ 

ʩʠʤʫʣʷʮʠʠ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʦ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʙʲʝʢʪʘ 

BottleneckAnalyzer. ʆʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʢʣʘʜʢʝ Tools ʧʘʥʝʣʠ 

Toolbox, ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 11. 
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ʈʠʩ. 1.11. BottleneckAnalyzer. 

 

ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ BottleneckAnalyzer ʚ ʨʘʙʦʯʫʶ 

ʦʙʣʘʩʪʴ ʩʣʝʜʫʝʪ ʚʳʟʚʘʪʴ ʝʛʦ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ 

çAnalyzeè, ʧʦʩʣʝ ʯʝʛʦ ʥʘʜ ʢʘʞʜʳʤ ʦʙʲʝʢʪʦʤ ʧʦʷʚʠʪʩʷ ʜʠʛʨʘʤʤʘ 

ʝʛʦ ʟʘʛʨʫʟʢʠ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 12. 

 

 
ʈʠʩ. 1.12. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ BottleneckAnalyzer. 

 

ɽʱʝ ʦʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 

ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪ SankeyDiagram. ʕʪʘ ʜʠʘʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ SankeyDiagram 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʝʝ ʚ ʘʥʘʣʠʟʠʨʫʝʤʫʶ ʤʦʜʝʣʴ. ʕʪʦʪ ʦʙʲʝʢʪ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʢʣʘʜʢʝ Tools ʧʘʥʝʣʠ Toolbox. 

 

 
ʈʠʩ. 1.13. SankeyDiagram 
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ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʜʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ SankeyDiagram, ʥʘʭʦʜʷʱʫʶʩʷ ʫʞʝ ʚ 

ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʠ ʚʳʙʨʘʪʴ çOpen Tabel of Watched MUsè. ɺ 

ʧʦʷʚʠʚʰʝʡʩʷ ʪʘʙʣʠʮʝ ʫʢʘʟʳʚʘʶʪʩʷ MUs, ʧʦʪʦʢʠ ʢʦʪʦʨʳʭ ʙʫʜʫʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ ʚʳʩʪʫʧʘʝʪ 

Entity ï ʩʪʘʥʜʘʨʪʥʦʝ ʥʘʟʚʘʥʠʝ ʜʣʷ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʜʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʟʘʥʝʩʪʠ ʠʭ ʚ ʪʘʙʣʠʮʫ.  

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʫʞʥʦ 

ʟʘʧʫʩʪʠʪʴ ʩʠʤʫʣʷʮʠʶ, ʘ ʟʘʪʝʤ ʜʦʞʜʘʪʴʩʷ ʝʝ ʟʘʚʝʨʰʝʥʠʷ, ʣʠʙʦ 

ʦʩʪʘʥʦʚʠʪʴ ʚ ʠʥʪʝʨʝʩʫʶʱʠʡ ʤʦʤʝʥʪ. ʇʦʩʣʝ ʦʩʪʘʥʦʚʢʠ ʤʦʞʥʦ 

ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ SankeyDiagram, ʦʥʠ ʦʪʦʙʨʘʞʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 14. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʥʘ SankeyDiagram ʠ ʚʳʙʨʘʪʴ çDisplay Sankey Diagramè. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʙʨʘʪʴ ʦʪʦʙʨʘʞʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʫʞʥʦ 

ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʙʲʝʢʪʘ ʠ ʚʳʙʨʘʪʴ çDelete Sankey 

Diagramè. 

 

 
ʈʠʩ. 1.14. ʈʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ SankeyDiagram 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 14, ʤʘʪʝʨʠʘʣʴʥʳʝ ʧʦʪʦʢʠ ʠʟ Source ʚ 

SingleProc ʠ ʠʟ SingleProc3 ʚ Drain ʦʜʠʥʘʢʦʚʳ ʧʦ ʚʝʣʠʯʠʥʝ. 

ʆʜʥʘʢʦ ʧʦʪʦʢʠ ʠʟ SingleProc ʚ SingleProc1 ʠ SingleProc2, ʘ 

ʧʦʪʦʢʠ ʚ SingleProc3 ʚʜʚʦʝ ʤʝʥʴʰʝ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʥʘ ʚʩʝʭ ʧʨʦʮʝʩʩʘʭ ʦʜʠʥʘʢʦʚʦʝ ʠ ʤʘʪʝʨʠʘʣʴʥʳʡ 

ʧʦʪʦʢ ʚ ʤʝʩʪʝ ʨʘʟʚʝʪʚʣʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ. 
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2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʨʝʩʫʨʩʦʚ ʚ Plant Simulation 

2.1 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʙʦʯʠʭ ʨʝʩʫʨʩʦʚ ʚ Plant Simulation 

 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʠʤʫʣʷʮʠʠ ʚ Tecnomatix Plant Simulation 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʙʦʯʠʭ, ʢʦʪʦʨʳʝ 

ʦʙʩʣʫʞʠʚʘʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʙʦʯʠʝ, ʢʦʪʦʨʳʝ 

ʨʘʙʦʪʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ ʩʪʘʥʢʦʤ, ʘ ʪʘʢʞʝ ʨʘʙʦʯʠʝ, ʢʦʪʦʨʳʝ 

ʦʙʩʣʫʞʠʚʘʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʦʢʘ ʨʘʙʦʯʠʡ(Worker)  

ʨʘʙʦʪʘʝʪ ʟʘ ʩʪʘʥʢʦʤ ʠʣʠ ʦʙʩʣʫʞʠʚʘʝʪ ʝʛʦ, ʦʥ ʟʘʥʠʤʘʝʪ ʨʘʙʦʯʝʝ 

ʤʝʩʪʦ(Workplace)  , ʢʦʪʦʨʦʝ ʧʨʠʚʷʟʘʥʦ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ. ɺʦ 

ʚʨʝʤʷ, ʧʦʢʘ ʨʘʙʦʯʠʡ ʦʞʠʜʘʝʪ ʨʘʙʦʪʫ, ʦʥ ʥʘʭʦʜʠʪʩʷ ʚ WorkerPool 

, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʢʦʤʥʘʪʦʡ ʦʪʜʳʭʘ ʧʝʨʩʦʥʘʣʘ. ʂʦʛʜʘ 

ʨʘʙʦʯʝʤʫ ʧʦʩʪʫʧʘʝʪ ʟʘʜʘʯʘ ʥʘ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪ, 

ʤʘʩʪʝʨ(Broker)  ʚʳʜʘʝʪ ʝʤʫ ʟʘʜʘʥʠʝ. ɿʘʪʝʤ ʨʘʙʦʯʠʡ ʠʜʝʪ 

ʯʝʨʝʟ FootPath  ʠʟ WorkerPool ʥʘ ʩʚʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʠ 

ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʥʠʝ. 

ʊʘʢʞʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʯʠʭ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʦʙʲʝʢʪʳ Broker ʠ Exporter. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʦʡ ʩʧʦʩʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ 

ʥʘ ʧʫʩʪʴ ʜʦ ʤʝʩʪʘ ʨʘʙʦʪʳ, ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ.  ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʙʦʯʝʛʦ ʧʫʪʴ ʜʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʘʤʘ ʨʘʙʦʪʘ 

ʘʥʠʤʠʨʫʝʪʩʷ. Importer, Exporter ʠ Broker ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ, 

ʝʩʣʠ ʦʪʩʫʪʩʪʚʠʝ ʘʥʠʤʘʮʠʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʟʘʧʨʦʩʘʤ ʤʦʜʝʣʠ. 

ɺʩʪʘʚʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʙʲʝʢʪʳ ʚ ʤʦʜʝʣʴ ʤʦʞʥʦ ʩ ʚʢʣʘʜʢʠ 

Resources, ʧʘʥʝʣʠ Toolbox, ʠʣʠ ʠʟ ʢʘʪʘʣʦʛʘ Resources ʚ Class 

Library. 

 

 
ʈʠʩ. 2.1. ɺʢʣʘʜʢʘ Resources, ʧʘʥʝʣʠ Toolbox 
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2.2 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ, ʨʘʙʦʪʘʶʱʝʛʦ ʟʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ ʨʘʙʦʯʝʛʦ, ʨʘʙʦʪʘʶʱʝʛʦ ʟʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ. 

ʅʘʩʪʨʦʠʪʴ WorkerPool. ʕʪʦ ʤʝʩʪʦ, ʛʜʝ Plant Simulation 

ʩʦʟʜʘʝʪ ʨʘʙʦʯʠʭ ʠ ʛʜʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ, ʝʩʣʠ ʥʝ ʚʳʧʦʣʥʷʶʪ 

ʥʠʢʘʢʫʶ ʨʘʙʦʪʫ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʚʩʪʘʚʠʪʴ ʦʙʲʝʢʪ WorkerPool 

ʚ ʩʦʟʜʘʚʘʝʤʫʶ ʤʦʜʝʣʴ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ 

WorkerPool. 

 

 
ʈʠʩ. 2.2 - ʉʚʦʡʩʪʚʘ ʆʙʲʝʢʪʘ WorkerPool 

 

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʦʪʢʣʶʯʠʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ ʚ Creation 

Table. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʵʪʦ ʩʜʝʣʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʥʘ 

ʢʥʦʧʢʫ ʚʠʜʘ . ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʩʣʝʜʫʝʪ ʦʪʢʨʳʪʴ ʪʘʙʣʠʮʫ 

(Creation Table). 
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ʈʠʩ. 2.3. Creation Table 

 

ɺ ʪʘʙʣʠʮʫ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʧʫʩʪʴ ʢ ʢʣʘʩʩʫ 

*.Resources.newWorker. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʦʙʲʝʢʪ newWorker ʥʝʦʙʭʦʜʠʤʦ ʚ 

Class Library ʚʳʙʨʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʦʙʲʝʢʪ Worker, ʟʘʪʝʤ 

ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʠ ʚʳʙʨʘʪʴ Duplicate. ʅʦʚʳʡ ʦʙʲʝʢʪ 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʠʤʝʥʦʚʘʪʴ ʚ newWorker. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʝʛʦ ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʠʝ 

ʦʙʲʝʢʪʘ Broker ʚ ʩʦʟʜʘʚʘʝʤʫʶ ʤʦʜʝʣʴ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʩʪʘʚʠʪʴ ʦʙʲʝʢʪ Broker ʚ ʣʶʙʦʝ ʤʝʩʪʦ ʩʦʟʜʘʚʘʝʤʦʡ ʤʦʜʝʣʠ. 

ɿʘʪʝʤ, ʚ ʩʚʦʡʩʪʚʘʭ ʦʙʲʝʢʪʘ WorkerPool, ʚ ʩʪʨʦʢʝ Broker ʫʢʘʟʘʪʴ 

çBrokerè. ʆʙʲʝʢʪ Broker ʫʧʨʘʚʣʷʝʪ ʚʩʝʤʠ ʨʘʙʦʯʠʤʠ ʚ ʤʦʜʝʣʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʩʣʝʜʫʝʪ 

ʚʩʪʘʚʠʪʴ ʚ ʤʦʜʝʣʴ ʦʙʲʝʢʪ WorkPlace . ɽʩʣʠ ʨʘʙʦʯʠʡ ʙʫʜʝʪ 

ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʟʘʜʘʥʠʷ ʥʘ ʢʘʢʦʤ-ʣʠʙʦ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʪʦ ʨʘʙʦʯʝʝ 

ʤʝʩʪʦ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʩʨʘʟʫ ʙʫʜʝʪ ʩʦʟʜʘʥʘ ʧʨʠʚʷʟʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʢ 

ʦʙʦʨʫʜʦʚʘʥʠʶ. ɽʩʣʠ ʞʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʩʦʟʜʘʝʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʦ 

ʩʪʦʷʱʠʡ ʦʙʲʝʢʪ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʙʫʜʝʪ ʦʙʩʣʫʞʠʚʘʪʴʩʷ ʵʪʠʤ ʨʘʙʦʯʠʤ ʤʝʩʪʦʤ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʧʝʨʝʪʘʱʠʪʴ ʦʙʲʝʢʪ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʘ ʨʘʙʦʯʝʝ 

ʤʝʩʪʦ. ʇʦʩʣʝ ʵʪʦʛʦ ʟʥʘʯʦʢ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠʟʤʝʥʠʪ ʩʚʦʡ ʮʚʝʪ ʠ ʚ 

ʝʛʦ ʩʚʦʡʩʪʚʘʭ ʙʫʜʝʪ ʫʢʘʟʘʥ ʦʙʩʣʫʞʠʚʘʝʤʳʡ ʦʙʲʝʢʪ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʲʝʢʪ ʥʘʯʘʣ ʦʙʩʣʫʞʠʚʘʪʴʩʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʚ ʝʛʦ ʩʚʦʡʩʪʚʘʭ ʫʢʘʟʘʪʴ ʨʫʯʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ çImporterè ʦʙʲʝʢʪʘ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ Active 
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ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʚ ʩʪʨʦʢʝ Broker 

ʥʘʟʚʘʥʠʝ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʚʩʝʤʠ ʨʘʙʦʯʠʤʠ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʵʪʦ ʦʙʲʝʢʪ Broker. 

 

 
ʈʠʩ. 2.4. ɺʢʣʘʜʢʘ Importer ʦʙʲʝʢʪʘ 

 

ʊʝʧʝʨʴ, ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʮʠʠ, ʦʙʲʝʢʪ SingleProc ʙʫʜʝʪ 

ʦʙʩʣʫʞʠʚʘʪʴ ʦʜʥʠʤ ʨʘʙʦʯʠʤ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʭʦʜʠʪʴ ʠʟ 

WorkerPool, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 19. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʠʤʫʣʷʮʠʠ, ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʚʢʣʘʜʢʫ 

çStatisticsè ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʯʝʛʦ. 

ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʦʙʲʝʢʪ SIngleProc ʦʙʩʣʫʞʠʚʘʣ 

ʦʜʠʥ ʨʘʙʦʯʠʡ, ʥʦ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʠʪʴ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʣʶʙʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʙʦʯʠʭ. 
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ʈʠʩ. 2.5. ʆʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ɼʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʚʫʤʷ ʨʘʙʦʯʠʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʡʪʠ ʚ ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ çSingleProcè ʠ ʧʝʨʝʡʪʠ ʥʘ 

ʚʢʣʘʜʢʫ çImporterè. ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʝʩʪʴ ʢʥʦʧʢʘ çServices for 

Setting-Up and Processingè, ʧʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʦʪʦʨʫʶ, 

ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ, ʛʜʝ ʫʢʘʟʘʥʦ ʩʢʦʣʴʢʦ ʠ ʢʘʢʠʭ ʨʘʙʦʯʠʭ ʪʨʝʙʫʝʪʩʷ 

ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʣʝʚʦʤ ʩʪʦʣʙʮʝ ʫʢʘʟʘʥʦ ʥʘʟʚʘʥʠʝ ʩʝʨʚʠʩʘ, ʘ 

ʚ ʩʨʝʜʥʝʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.6. 

 

 
ʈʠʩ. 2.6. ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ 
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ʇʝʨʝʜ ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʙʦʯʠʭ, 

ʩʣʝʜʫʝʪ ʦʪʢʣʶʯʠʪʴ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʫʜʝʪ ʫʢʘʟʘʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ, 

ʢʦʪʦʨʳʝ ʤʦʛʫ ʥʘʭʦʜʠʪʴʩʷ ʚ WorkerPool. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ 

ʦʪʢʨʳʪʴ çCreation Tableè ʦʙʲʝʢʪʘ WorkerPool ʠ ʫʢʘʟʘʪʴ ʚ ʩʪʦʣʙʮʝ 

Amount ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʙʦʯʠʭ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 2.7. 

 

 
ʈʠʩ. 2.7. ɺʳʙʦʨ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʚ WorkerPool 

 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʮʠʠ, ʦʙʲʝʢʪ SingleProc ʙʫʜʫʪ 

ʦʙʩʣʫʞʠʚʘʪʴ ʜʚʘ ʨʘʙʦʯʠʭ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 2.8. 

 

 
ʈʠʩ. 2.8. ʆʙʩʣʫʞʠʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʚʫʤʷ ʨʘʙʦʯʠʤʠ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʣʶʙʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʙʦʯʠʭ, ʩ ʣʶʙʳʤ ʥʘʙʦʨʦʤ ʩʝʨʚʠʩʦʚ. 
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2.3 ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ, ʨʝʤʦʥʪʠʨʫʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʯʝʛʦ, ʨʝʤʦʥʪʠʨʫʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ ʤʦʜʝʣʴ, ʩʦʟʜʘʥʥʘʷ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʧʫʥʢʪʝ. 

ʉʥʘʯʘʣʘ ʪʨʝʙʫʝʪʩʷ ʜʦʙʘʚʠʪʴ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʝʱʝ ʦʜʥʦ ʨʘʙʦʯʝʝ ʤʝʩʪʦ. ʆʥʦ ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʨʘʙʦʯʠʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʨʝʤʦʥʪ. ɽʩʣʠ ʚ 

ʧʨʝʜʳʜʫʱʝʤ ʧʨʠʤʝʨʝ ʦʩʪʘʚʠʪʴ ʥʘ ʨʘʙʦʪʝ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ, ʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʱʝ ʚ ʦʜʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

ʥʝ ʙʫʜʝʪ. 

ɺ ʩʚʦʡʩʪʚʘʭ SingleProc, ʥʘ ʚʢʣʘʜʢʝ çFailuresè ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʮʝʣʷʭ ʥʘʛʣʷʜʥʦʩʪʠ 

ʟʥʘʯʝʥʠʝ ʧʫʥʢʪʘ çAvailabilityè ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʚʥʳʤ 50%, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.9. 

 

 
ʈʠʩ. 2.9. ɺʢʣʘʜʢʘ çFailuresè 

 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʜʦʩʪʫʧʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ 

ʧʝʨʝʡʪʠ ʥʘ ʚʢʣʘʜʢʫ çFailure Importerè. ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ 

ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʧʫʥʢʪ çActiveè ʠ, ʟʘʪʝʤ, ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çServices for Repairingè. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʦʢʥʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʝʨʚʠʩʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʫʤʝʪʴ ʚʳʧʦʣʥʷʪʴ 
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ʨʘʙʦʯʠʡ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʚʳʙʨʘʥ ʩʝʨʚʠʩ çRepairè ʠ ʦʜʠʥ ʨʘʙʦʯʠʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

2.10. 

 

 
ʈʠʩ. 2.10. ɺʳʙʦʨ ʩʝʨʚʠʩʘ 

 

ʊʘʢʞʝ, ʥʘ ʵʪʦʡ ʞʝ ʚʢʣʘʜʢʝ ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ Broker. 

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ ʨʘʙʦʯʝʛʦ, ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ 

ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʢʥʝ ʩʚʦʡʩʪʚ 

ʦʙʲʝʢʪʘ WorkerPool ʥʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ çCreation Tableè. ɺ 

ʦʪʢʨʳʚʰʝʡʩʷ ʪʘʙʣʠʮʝ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʥʦʚʫʶ ʩʪʨʦʢʫ ʠ ʚ ʥʝʡ 

ʫʢʘʟʘʪʴ ʝʱʝ ʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ. ʇʦʢʘ ʦʥ ʥʝ ʩʤʦʞʝʪ 

ʦʪʨʝʤʦʥʪʠʨʦʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʥ ʩʤʦʛ ʵʪʦ 

ʩʜʝʣʘʪʴ, ʚ ʩʪʦʣʙʮʝ çAdditional Servicesè ʫʢʘʟʘʪʴ ʩʝʨʚʠʩ çRepairè, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.11. 
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ʈʠʩ. 2.11. Creation Table 

 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʮʠʠ, ʚ ʩʣʫʯʘʝ ʩʨʘʙʘʪʳʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʘ çFailureè, ʪʨʝʪʠʡ ʨʘʙʦʯʠʡ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴ ʩʚʦʝ 

ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʠ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 

2.12. 

 

 
ʈʠʩ. 2.12. ʉʨʘʙʘʪʳʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ çFailureè 
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3. ɺʩʪʨʦʝʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ SimTalk 

3.1 SimTalk 

 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ Plant Simulation ʟʘʯʘʩʪʫʶ ʥʘ 

ʧʨʘʢʪʠʢʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʨʝʘʣʴʥʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ. ɼʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʙʲʝʢʪʦʚ, Plant 

Simulation ʩʦʜʝʨʞʠʪ ʚʩʪʨʦʝʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

SimTalk. SimTalk ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

1. ʋʧʨʘʚʣʷʶʱʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʷʟʳʢʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

(ʫʩʣʦʚʠʷ, ʮʠʢʣʳ ʠ ʪ.ʜ.). 

2. ʉʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʦʙʲʝʢʪʦʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. 

ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʥʘ SimTalk ʤʦʞʥʦ ʧʨʠ ʧʦʤʦʱʠ 

ʦʙʲʝʢʪʘ Method. 

Method ʷʚʣʷʝʪʩʷ  ʦʙʲʝʢʪʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʚ 

Plant Simulation. ʆʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʚʢʣʘʜʢʝ Information Flow 

Objects ʧʘʥʝʣʠ Toolbox. 

3.1.1 ʅʦʤʝʨʘ ʣʠʥʠʡ, ʚʚʦʜ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʦʤʝʨʦʚ ʩʪʨʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ View-Show Line Numbers. ʇʨʠ ʚʚʦʜʝ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘ: 

- ʜʚʦʡʥʦʝ ʥʘʞʘʪʠʝ ʚʳʜʝʣʷʝʪ ʩʣʦʚʦ; 

- ʪʨʦʡʥʦʝ ʥʘʞʘʪʠʝ ʚʳʜʝʣʷʝʪ ʩʪʨʦʢʫ; 

- Ctrl+A ʚʳʜʝʣʷʝʪ ʚʩʝ; 

- Ctrl+Z ʦʪʤʝʥʷʝʪ ʧʦʩʣʝʜʥʝʝ ʠʟʤʝʥʝʥʠʝ; 

3.1.2 ɿʘʢʣʘʜʢʠ 

ɼʣʷ ʙʳʩʪʨʦʡ ʥʘʚʠʛʘʮʠʠ ʧʦ ʧʨʦʛʨʘʤʤʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʟʘʢʣʘʜʢʠ. ʆʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʩʦʟʜʘʪʴ ʟʘʢʣʘʜʢʫ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʟʘʢʣʘʜʢʦʡ ʠ ʥʘʞʘʪʴ . ʌʫʥʢʮʠʠ ʟʘʢʣʘʜʦʢ: 

-  - ʫʜʘʣʠʪʴ ʚʩʝ ʟʘʢʣʘʜʢʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ; 

-  - ʧʝʨʝʡʪʠ ʢ ʧʨʝʜʳʜʫʱʝʡ ʟʘʢʣʘʜʢʝ; 

-  - ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʡ ʟʘʢʣʘʜʢʝ; 

3.1.3 ɿʘʚʝʨʰʝʥʠʝ ʢʦʜʘ. 
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ʈʝʜʘʢʪʦʨ ʢʦʜʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʚʝʨʰʝʥʠʝ 

ʢʦʜʘ. ɽʩʣʠ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʚʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ 

ʟʘʚʝʨʰʝʥʠʷ, ʪʦ PlantSimulation ʧʦʢʘʞʝʪ ʧʦʜʩʚʝʯʝʥʥʳʝ ʘʪʨʠʙʫʪ, 

ʤʝʪʦʜ, ʠʣʠ ʧʝʨʝʤʝʥʥʫʶ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.1. ʏʪʦʙʳ 

ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʜʦʩʪʫʧʥʳʤ ʟʘʚʝʨʰʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

Ctrl+Space.  

 

 
ʈʠʩ. 3.1. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʚʝʨʰʝʥʠʝ ʢʦʜʘ 

 

ʇʦʩʣʝ ʚʚʦʜʘ ʠʤʝʥʠ ʦʙʲʝʢʪʘ, ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʚʩʝ 

ʜʦʩʪʫʧʥʳʝ ʟʘʚʝʨʰʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

Ctrl+Space ʠ Plant Simulation ʚʳʜʘʩʪ ʩʧʠʩʦʢ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ 

ʟʘʚʝʨʰʝʥʠʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.2. 

 

 
ʈʠʩ. 3.2. ʉʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʟʘʚʝʨʰʝʥʠʡ 

 

3.1.4 ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʪʨʠʙʫʪʘʭ ʠ ʤʝʪʦʜʘʭ. 

ɺ Plant Simulation ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʪʨʦʝʥʥʳʭ ʘʪʨʠʙʫʪʘʭ ʠ ʤʝʪʦʜʘʭ ʚ ʦʙʲʝʢʪʘʭ. ɼʣʷ 

ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʙʲʝʢʪʘ ʠ ʚʳʙʨʘʪʴ 

Show Attributes and Methods. ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʩʧʠʩʢʝ ʙʫʜʝʪ 

ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʘʪʨʠʙʫʪʳ ʠ ʤʝʪʦʜʳ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.3. 
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ʈʠʩ. 3.3. ɸʪʨʠʙʫʪʳ ʠ ʤʝʪʦʜʳ ʦʙʲʝʢʪʘ 

 

ʂʦʣʦʥʢʘ çSignatureè ʦʪʦʙʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʦʤ, ʢʘʢʠʝ 

ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʚʚʦʜʠʪʴ ʠʣʠ ʢʘʢʦʡ ʪʠʧ ʜʘʥʥʳʭ ʚʝʨʥʝʪʩʷ ʧʦʩʣʝ 

ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ.  

ʇʨʠʤʝʨʦʤ ʘʪʨʠʙʫʪʘ ʜʣʷ ʦʙʲʝʢʪʘ Source ʙʫʜʝʪ çAvailbilityè, 

ʨʠʩʫʥʦʢ 3.4. ʕʪʦʤʫ ʘʪʨʠʙʫʪʫ ʚʦʟʤʦʞʥʦ ʧʨʠʩʚʦʠʪʴ ʟʥʘʯʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʫʩʪʘʥʦʚʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʲʝʢʪʘ. 

 

 
ʈʠʩ. 3.4 ɸʪʨʠʙʫʪ çAvailabilityè 

 

ɼʣʷ ʜʦʩʪʫʧʘ ʢ ʘʪʨʠʙʫʪʫ ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʠʤʷ ʦʙʲʝʢʪʘ, ʘ 

ʟʘʪʝʤ, ʯʝʨʝʟ ʪʦʯʢʫ, ʘʪʨʠʙʫʪ. 

ɼʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʥʩʦʣʴ SimTalk ʩʦʜʝʨʞʠʪ 

ʬʫʥʢʮʠʶ print. ʇʦʩʣʝ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʳʚʘʶʪʩʷ 

ʜʘʥʥʳʝ ʜʣʷ ʚʳʚʦʜʘ. ʅʘʧʨʠʤʝʨ: 

 

print (SingleProc.ProcTime) 

--ɼʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʪʨʝʙʫʝʪʩʷ ʥʘʣʠʯʠʝ 

ʦʙʲʝʢʪʘ SingleProc ʚ ʪʦʡ ʞʝ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʠ ʦʙʲʝʢʪ 

Method 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʤʝʪʦʜʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʜʘʥʥʳʡ ʢʦʜ, ʚ 

ʢʦʥʩʦʣʴ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʮʝʩʩʘ SingleProc. 

ɼʣʷ ʧʨʠʩʚʦʝʥʠʷ ʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʫ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʝʨʘʮʠʶ ʧʨʠʩʚʘʠʚʘʥʠʷ. ʆʥʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ 
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ç:=è, ʛʜʝ ʩʧʨʘʚʘ ʦʪ ʥʝʝ ʚʚʦʜʠʪʩʷ ʧʨʠʩʚʘʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ. 

ʅʘʧʨʠʤʝʨ: 

 

SingleProc.ProcTime:=100; 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʢʦʜʘ, ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

ʦʙʲʝʢʪʘ SingleProc ʩʪʘʥʝʪ ʨʘʚʥʳʤ 100 ʩʝʢʫʥʜʘʤ. 

 

3.2 ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʪʦʜʦʚ 

 

ʊʨʝʙʫʝʪʩʷ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʘ Store, 

ʢʦʪʦʨʳʡ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʙʫʜʝʪ ʦʯʠʱʘʪʴʩʷ. 

ʉʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʤʦʜʝʣʴ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ 

ʨʠʩʫʥʢʝ 3.5. ʆʙʲʝʢʪ Store ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʢʣʘʜʢʝ Material Flow. 

 

 
ʈʠʩ. 3.5. ʄʦʜʝʣʴ ʩ ʦʙʲʝʢʪʦʤ Store 

 

ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʠ, ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʚ ʨʘʙʦʯʫʶ 

ʦʙʣʘʩʪʴ ʦʙʲʝʢʪ Method, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ. ʆʙʲʝʢʪ Method ʦʪʢʨʳʚʘʝʪʩʷ ʜʚʦʡʥʳʤ 

ʥʘʞʘʪʠʝʤ ʥʘ ʥʝʛʦ ʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʦʪʢʨʳʚʘʝʪʩʷ ʨʝʜʘʢʪʦʨ ʢʦʜʘ, 

ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3.6. 
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ʈʠʩ. 3.6. ʈʝʜʘʢʪʦʨ ʢʦʜʘ ʦʙʲʝʢʪʘ Method 

 

ʄʝʪʦʜʳ (ʬʫʥʢʮʠʠ) ʚʩʝʛʜʘ ʠʤʝʶʪ ʪʝʣʦ ʧʨʦʛʨʘʤʤʳ: 

Is 

Do 

--Statements 

End; 

ʂʦʤʤʝʥʪʘʨʠʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʦʙʦʟʥʘʯʘʶʪʩʷ 

ʩʠʤʚʦʣʘʤʠ ñ--ñ. 

ʉʣʫʞʝʙʥʳʝ ʩʣʦʚʘ is do end ʚ ʚʝʨʩʠʠ 14.0 ʠ ʚʳʰʝ ʥʝ 

ʪʨʝʙʫʶʪʩʷ. 

ʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʧʨʦʠʩʭʦʜʠʪ ʤʝʞʜʫ ʩʣʫʞʝʙʥʳʤʠ 

ʩʣʦʚʘʤʠ çisè ʠ çdoè. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʚʚʦʜʠʪʩʷ ʤʝʞʜʫ çdoè ʠ 

çendè. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʥʠʷ ʚ ʧʨʠʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 3.7. 

 

 
ʈʠʩ. 3.7. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʦʯʠʩʪʢʠ ʦʙʲʝʢʪʘ store 

 

ɺ SimTalk ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʘʪʨʠʙʫʪʘʤ ʦʙʲʝʢʪʦʚ ʩʣʝʜʫʝʪ 

ʫʢʘʟʘʪʴ ʠʤʷ ʦʙʲʝʢʪʘ, ʘ ʟʘʪʝʤ ʯʝʨʝʟ ʪʦʯʢʫ ʥʝʦʙʭʦʜʠʤʳʡ ʘʪʨʠʙʫʪ. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʠʤʷ ʦʙʲʝʢʪʘ store, ʘ ʘʪʨʠʙʫʪ NumMu.  

ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ F7. ɼʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʵʪʘ ʬʫʥʢʮʠʷ ʟʘʨʘʙʦʪʘʣʘ, ʝʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʪʦʯʢʫ 

ʚʳʧʦʣʥʝʥʠʷ. ʊʘʢʦʡ ʪʦʯʢʦʡ ʩʪʘʥʝʪ ʚʭʦʜ ʚ store, ʠ, ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ 
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ʧʦʩʪʫʧʣʝʥʠʠ ʦʙʲʝʢʪʘ ʚ store, ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʦʚʝʨʢʘ ʝʛʦ 

ʥʘʧʦʣʥʝʥʥʦʩʪʠ. ʏʪʦʙʳ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʩʣʝʜʫʝʪ ʜʚʘʞʜʳ 

ʱʝʣʢʥʫʪʴ ʥʘ store ʠ ʟʘʡʪʠ ʚ ʤʝʥʶ Controls-Entrance ʠ ʪʘʤ 

ʚʳʙʨʘʪʴ Method, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.8. 

 

 
ʈʠʩ. 3.8. ɺʳʙʦʨ ʤʝʪʦʜʘ 

 

ʆʩʪʘʝʪʩʷ ʥʘʞʘʪʴ OK ʠ ʟʘʧʫʩʪʠʪʴ ʩʠʤʫʣʷʮʠʶ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

 

3.3 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʚ Plant 

Simulation 

 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ ʢʨʘʡʥʝ ʨʝʜʢʦ 

ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʦʜʝʣʝʡ ʩ ʧʨʷʤʦʣʠʥʝʡʥʳʤ 

ʜʚʠʞʝʥʠʝʤ ʠʤʠʪʘʮʠʡ ʜʝʪʘʣʝʡ. ʏʘʱʝ ʚʩʝʛʦ ʤʘʨʰʨʫʪʳ ʦʙʨʘʙʦʪʢʠ 

ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʧʝʨʝʩʝʯʝʥʠʡ. ʆʜʥʘ ʝʜʠʥʠʮʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʳʭ ʜʝʪʘʣʝʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʝʥʦ 2 ʤʘʨʰʨʫʪʥʳʭ ʢʘʨʪʳ 

ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʩ ʫʢʘʟʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ʦʙʨʘʙʦʪʢʠ. ʂʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʪʠʧ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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1 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ˉ ʦʧʝʨʘʮʠʠ ʊʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ, 

ʤʠʥ. 

1 1 1 

2 2 1,5 

2 ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ˉ ʦʧʝʨʘʮʠʠ ʊʠʧ ʦʙʦʨʫʜʦʚʘʥʠʷ ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ, 

ʤʠʥ. 

1 1 2 

2 3 2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ï ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ˉ 1 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 2 ʪʠʧʘ ʜʝʪʘʣʝʡ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʤʦʜʝʣʠ 

ʩʦʟʜʘʥʦ 2 ʦʙʲʝʢʪʘ, ʠʤʠʪʠʨʫʶʱʠʝ ʜʝʪʘʣʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 3.9. 

 

 
ʈʠʩ. 3.9. ʀʤʠʪʘʮʠʠ ʜʝʪʘʣʝʡ 

 

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʦʙʲʝʢʪʦʚ-ʜʝʪʘʣʝʡ ʩʦʟʜʘʥ ʦʙʲʝʢʪ-ʠʩʪʦʯʥʠʢ 

Source. ʅʘ ʨʠʩʫʥʢʝ 3.10 ʧʦʢʘʟʘʥʳ ʦʙʲʝʢʪʳ ʠʩʪʦʯʥʠʢʠ ʠ 

ʩʦʟʜʘʚʘʝʤʳʝ ʜʝʪʘʣʠ. 
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ʈʠʩ. 3.10. ʉʚʦʡʩʪʚʘ ʠʩʪʦʯʥʠʢʦʚ ʜʝʪʘʣʝʡ 

 

ʇʦʩʣʝ ʧʦʩʪʫʧʣʝʥʠʷ ʜʝʪʘʣʝʡ ʚ ʤʦʜʝʣʴ ʦʥʠ ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʠʤʠʪʘʮʠʶ ʦʙʨʘʙʦʪʢʠ. ɺ ʤʦʜʝʣʠ Plant Simulation ʩʦʟʜʘʥ ʦʙʲʝʢʪ 

ñobor1ò, ʠʤʠʪʠʨʫʶʱʠʡ ʨʘʙʦʪʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ˉ1. ʇʝʨʝʜ 

ʠʤʠʪʘʮʠʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ˉ1 ʫʩʪʘʥʦʚʣʝʥ ʥʘʢʦʧʠʪʝʣʴ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʦʯʝʨʝʜʠ ʜʝʪʘʣʝʡ. ʅʘ ʨʠʩʫʥʢʝ 3.11 ʧʦʢʘʟʘʥʘ 

ʤʦʜʝʣʴ ʩ ʜʦʙʘʚʣʝʥʥʳʤ ʦʙʲʝʢʪʦʤ obor1. 

 

 
ʈʠʩ. 3.11. ʌʨʘʛʤʝʥʪ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ˉ1 ʠ ʜʝʪʘʣʠ ˉ2 

ʨʘʟʣʠʯʥʦ, ʩʦʟʜʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʫʧʠʚʰʝʡ ʜʝʪʘʣʠ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʤʝʪʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʦʙʲʝʢʪʘ obor1. 

ʂʦʜ ʧʨʦʛʨʘʤʤʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠʚʝʜʝʥ ʥʠʞʝ. 
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if @.name="det1" then 

 obor1.ProcTime:=60 

elseif @.name="det2" then 

 obor1.ProcTime:=120 

else 

 obor1.ProcTime:=0 

end 

 

@ - ʘʥʦʥʠʤʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ 

ʪʝʢʫʱʠʡ ʧʝʨʝʤʝʱʘʝʤʳʡ ʦʙʲʝʢʪ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʚʳʟʳʚʘʝʤʦʤ 

ʦʙʲʝʢʪʝ. ʊ.ʝ. ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ï ʜʝʪʘʣʴ, ʥʘʭʦʜʷʱʘʷʩʷ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʉʦʟʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʝʪʦʜ ʫʢʘʟʳʚʘʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ 

çʋʧʨʘʚʣʝʥʠʝ ʩʦʙʳʪʠʷʤʠè ʦʙʲʝʢʪʘ obor1. ʆʙʷʟʘʪʝʣʴʥʦ ʪʨʝʙʫʝʪʩʷ 

ʫʢʘʟʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʦʙʲʝʢʪʘ çʇʝʨʝʜ ʜʝʡʩʪʚʠʷʤʠè, ʠʥʘʯʝ 

ʠʟʤʝʥʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʥʝ ʟʘʪʨʦʥʝʪ ʪʝʢʫʱʫʶ ʜʝʪʘʣʴ. ʅʘ 

ʨʠʩʫʥʢʝ 3.12 ʧʦʢʘʟʘʥ ʜʦʙʘʚʣʝʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʤʝʪʦʜ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʩʦʙʳʪʠʷ ʧʦʩʪʫʧʣʝʥʠʷ. 

 

 
ʈʠʩ. 3.12. ʉʚʦʡʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʦʙʨʘʙʦʪʢʠ ʥʘ obor1 ʜʝʪʘʣʠ ʧʦʩʪʫʧʘʶʪ ʚ 

ʥʘʢʦʧʠʪʝʣʴʥʳʡ ʙʫʬʝʨ. ʇʦʩʣʝ ʥʘʢʦʧʠʪʝʣʴʥʦʛʦ ʙʫʬʝʨʘ ʧʝʨʚʳʡ ʪʠʧ 

ʜʝʪʘʣʝʡ ʧʨʦʜʦʣʞʘʝʪ ʦʙʨʘʙʦʪʢʫ ʥʘ obor2, ʚʪʦʨʦʡ ʪʠʧ ï ʥʘ obor3. 

ɺʳʙʦʨ ʧʫʪʠ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʫʢʘʟʳʚʘʝʪʩʷ ʚʦ ʚʢʣʘʜʢʝ 

çɺʳʭʦʜè. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʜʝʡʩʪʚʠʷ: 

- ʠʟʤʝʥʠʪʴ ʩʪʨʘʪʝʛʠʶ ʚʳʭʦʜʘ ʩ çʎʠʢʣʠʯʥʳʡè ʥʘ çɸʪʨʠʙʫʪ 

ʇʆè; 

- ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè; 

- ʚʳʙʨʘʪʴ çʊʠʧ ʘʪʨʠʙʫʪʘè String; 
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- ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʇʨʠʤʝʥʠʪʴè; 

- ʦʪʢʨʳʪʴ ʩʧʠʩʦʢ; 

- ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.13. 

 

 
ʈʠʩ. 3.13. ʀʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ 

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʚʠʜʝʪʴ, ʢʘʢʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʠ ʢ ʢʘʢʦʤʫ 

ʦʙʦʨʫʜʦʚʘʥʠʶ ʚʝʜʫʪ ï ʪʨʝʙʫʝʪʩʷ ʥʘ ʚʢʣʘʜʝ ʦʙʱʠʝ ʚʳʙʨʘʪʴ çɽʱʝ-

ʧʦʩʣʝʜʦʚʘʪʝʣʠè. 

ʆʙʱʠʡ ʚʠʜ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 

3.14. 

 

 
ʈʠʩ. 3.14. ʆʙʱʠʡ ʚʠʜ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʛʨʫʞʝʥʥʦʩʪʴ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ ʧʦ ʢʘʞʜʦʡ ʜʝʪʘʣʠ, ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ 2 

ʦʙʲʝʢʪʘ SankeyDiagram. ʂʘʞʜʦʤʫ ʠʟ ʦʙʲʝʢʪʦʚ ʟʘʜʘʝʪʩʷ ʩʚʦʡ ʪʠʧ 

ʜʝʪʘʣʝʡ. ɼʣʷ ʦʙʲʝʢʪʘ, ʚ ʢʦʪʦʨʦʤ ʟʘʜʘʥ ʚʪʦʨʦʡ ʪʠʧ ʜʝʪʘʣʠ, 

ʩʣʝʜʫʝʪ ʠʟʤʝʥʠʪʴ ʮʚʝʪ ʣʠʥʠʠ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʦʪʢʨʳʪʴ 

ʩʚʦʡʩʪʚʘ ʦʙʲʝʢʪʘ ʠ ʚʳʙʨʘʪʴ ʮʚʝʪ. 

ʅʘ ʨʠʩʫʥʢʝ 3.15 ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʟʘʛʨʫʞʝʥʥʦʩʪʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ. 

 

 
ʈʠʩ. 3.15. ɸʥʘʣʠʟ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʦʢʦʚ 

 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʟʤʝʥʷʪʴ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʧʨʠʭʦʜʠʪʩʷ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʘ 1 ʦʙʦʨʫʜʦʚʘʥʠʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʘʥʦʥʠʤʥʳʡ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨ ? ï ʢʦʪʦʨʳʡ ʦʙʦʟʥʘʯʘʝʪ ʦʙʲʝʢʪ, ʚʳʟʳʚʘʶʱʠʡ 

ʧʨʦʛʨʘʤʤʥʳʡ ʤʝʪʦʜ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʢʦʜ ʪʨʝʙʫʝʪʩʷ 

ʠʟʤʝʥʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

if @.name=" det1" then 

 ?.ProcTime:=60 

elseif @.name="det2" then 

 ?.ProcTime:=120 

else 

 ?.ProcTime:=0 

end 
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4. ʈʘʙʦʪʘ ʩ ʥʘʢʦʧʠʪʝʣʷʤʠ ʦʙʲʝʢʪʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 

4.1 ʅʘʢʦʧʠʪʝʣʠ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ 

ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʦʩʣʝʜʫʶʱʘʷ ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʩʪʘʥʮʠʷ ʠʤʝʝʪ 

ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ, ʣʠʙʦ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʧʨʝʜʳʜʫʱʝʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʦʙʲʝʢʪʳ ʧʦ 

ʦʪʜʝʣʴʥʦʩʪʠ, ʠ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʫʩʪʘʥʦʚʢʘ 

ʥʘʢʦʧʠʪʝʣʝʡ. ɺ Plant Simulation ʥʘʢʦʧʠʪʝʣʠ ʨʝʘʣʠʟʫʶʪʩʷ 

ʦʙʲʝʢʪʘʤʠ Buffer. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʥʘʢʘʧʣʠʚʘʪʴ ʦʙʲʝʢʪʳ ʜʦ 

ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʧʦʣʠʪʠʢʠ ʚʳʭʦʜʘ ʠʟ ʦʙʲʝʢʪʘ.  

ʆʙʲʝʢʪ Buffer ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʢʣʘʜʢʝ Material Flow ʧʘʥʝʣʠ 

Toolbox. 

 

 
ʈʠʩ. 4.1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ Buffer 

 

ʏʪʦʙʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʦʙʲʝʢʪʘ Buffer 

ʧʦʩʪʨʦʠʤ ʤʦʜʝʣʴ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʨʠʩ. 4.2. 
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ʈʠʩ. 4.2. ʄʦʜʝʣʴ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʦʚ Buffer 

 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʮʠʠ ʙʫʜʝʪ ʚʠʜʥʦ ʢʘʢ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ 

ʦʙʲʝʢʪʳ ʥʘʢʘʧʣʠʚʘʶʪʩʷ. ʅʦ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʦʥʠ ʙʫʜʫʪ ʜʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʨʘʚʥʦ ʯʝʪʳʨʝʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʦʡ, ʚ 

ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʢʦʧʠʪʝʣʠ. 

ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʚʩʝ ʧʨʦʮʝʩʩʳ ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʫ 100% 

ʚʨʝʤʝʥʠ, ʥʦ ʚ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʪʘʢʦʝ ʥʝʜʦʩʪʠʞʠʤʦ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʟʘʜʘʪʴ ʚʨʝʤʷ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʚ ʧʨʦʮʝʥʪʥʦʤ 

ʩʦʦʪʥʦʰʝʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʠʟʤʝʥʷʝʤʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ Open. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʪʢʨʦʝʪʩʷ 

ʦʢʥʦ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʧʨʦʮʝʩʩʘ, ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ Failures. 

ʅʘ ʵʪʦʡ ʚʢʣʘʜʢʝ ʝʩʪʴ ʧʘʨʘʤʝʪʨ ʩ ʠʤʝʥʝʤ Availability, ʢʦʪʦʨʳʡ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʧʘʨʘʤʝʪʨ MTTR(Mean Time To Repair) ï ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ.  
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ʈʠʩ. 4.3. ɺʢʣʘʜʢʘ Failures ʦʙʲʝʢʪʘ SingleProc 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʢʨʳʪʴ ʩʚʦʡʩʪʚʘ Failures ʦʙʲʝʢʪʘ SingleProc. 

ʇʦʩʪʘʚʠʤ ʟʥʘʯʝʥʠʝ Availability 80%, ʘ ʟʥʘʯʝʥʠʝ MTTR 1, 8:00, 

ʯʪʦ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ 8 ʤʠʥʫʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʫʤʝʥʴʰʠʣʘʩʴ ʜʦʩʪʫʧʥʦʩʪʴ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

SingleProc. ʅʦ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʩʨʘʟʫ 

ʚʩʝʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʚʦʡʩʪʚʦʤ 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʚʢʣʘʜʢʝ Material Flow, ʧʘʥʝʣʠ 

Toolbox, ʩʣʝʜʫʝʪ ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʙʲʝʢʪʘ SingleProc ʠ 

ʚʳʙʨʘʪʴ Open. ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ 

ʜʝʡʩʪʚʠʷ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʚ 80% ʠ ʚʨʝʤʝʥʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 8 ʤʠʥʫʪ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʦʟʜʘʥʥʘʷ ʩʠʤʫʣʷʮʠʷ ʩʪʘʣʘ ʙʦʣʝʝ ʨʝʘʣʴʥʦʡ 

ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʥʘʢʦʧʠʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ 

2 ʦʙʲʝʢʪʘ Char. ʇʦʩʣʝ ʠʭ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʪʘʱʠʪʴ 

ʢʘʞʜʳʡ ʠʟ ʦʙʲʝʢʪʦʚ Buffer ʥʘ Char. Plant Simulation ʩʨʘʟʫ 

ʧʦʢʘʞʝʪ ʦʙʝ ʜʠʘʛʨʘʤʤʳ ʥʘʢʦʧʠʪʝʣʝʡ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʩʠʤʫʣʷʮʠʠ 

ʥʘ ʵʪʠʭ ʜʘʠʛʨʘʤʤʘʭ ʦʪʦʙʨʘʟʠʪʴʩʷ ʢʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘʢʘʧʣʠʚʘʝʪʩʷ. 
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ʈʠʩ. 4.4. ɼʠʘʛʨʘʤʤʳ ʦʙʲʝʢʪʘ Char 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 4.4: ʧʝʨʚʳʡ ʥʘʢʦʧʠʪʝʣʴ ʯʘʱʝ ʚʩʝʛʦ 

ʩʦʜʝʨʞʠʪ ʦʜʠʥ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʦʙʲʝʢʪ, ʘ ʚʪʦʨʦʡ ʯʝʪʳʨʝ. ʅʦ ʵʪʦ 

ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʧʝʨʚʳʡ ʥʘʢʦʧʠʪʝʣʴ ʠʤʝʝʪ ʦʧʪʠʤʘʣʴʥʫʶ 

ʚʤʝʩʪʠʤʦʩʪʴ, ʘ ʚʤʝʩʪʠʤʦʩʪʴ ʚʪʦʨʦʛʦ ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ. ʆʙʘ ʵʪʠ 

ʧʘʨʘʤʝʪʨʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʮʝʣʦʩʪʥʦ. ʄʦʞʥʦ ʚʨʫʯʥʫʶ 

ʠʟʤʝʥʷʪʴ ʚʤʝʩʪʠʤʦʩʪʴ ʥʘʢʦʧʠʪʝʣʝʡ, ʘ ʟʘʪʝʤ ʢʘʞʜʳʡ ʨʘʟ 

ʟʘʧʫʩʢʘʪʴ ʩʠʤʫʣʷʮʠʠ ʠ ʧʨʦʚʝʨʷʪʴ ʥʘʩʢʦʣʴʢʦ ʠʟʤʝʥʠʣʠʩʴ 

ʨʝʟʫʣʴʪʘʪʳ. ʅʦ ʵʪʦ ʙʫʜʝʪ ʩʣʠʰʢʦʤ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ. ʇʦʵʪʦʤʫ 

ʚ Plant Simulation ʩʦʜʝʨʞʠʪʩʷ ʦʙʲʝʢʪ ExperimentManager. ʆʥ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʤʦʜʝʣʴʶ, ʧʨʠ ʵʪʦʤ ʚ 

ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʤʝʥʷʷ ʟʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ. 

 

4.2 ʇʨʦʚʝʜʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

 

ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘ ExperimentManager ʚ ʤʦʜʝʣʴ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʝʩʪʠʪʴ ʝʛʦ ʚ ʨʘʙʦʯʫʶ ʦʙʣʘʩʪʴ. ʕʪʦʪ ʦʙʲʝʢʪ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʚʢʣʘʜʢʝ Tools, ʧʘʥʝʣʠ Toolbox. 

 

 
ʈʠʩ. 4.5. ExperimentManager 
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ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ExperimentManager ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʩ ʢʦʪʦʨʳʤʠ 

ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʵʢʩʧʝʨʠʤʝʥʪʳ. ɺ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʳʩʪʫʧʘʶʪ ʚʤʝʩʪʠʤʦʩʪʠ ʥʘʢʦʧʠʪʝʣʝʡ. ɼʣʷ ʟʘʜʘʥʠʷ 

ʦʙʲʝʢʪʫ ExperimentManager ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʣʝʜʫʝʪ 

ʧʝʨʝʪʘʱʠʪʴ ʢʘʞʜʳʡ ʠʟ ʦʙʲʝʢʪʦʚ Buffer ʥʘ ʠʢʦʥʢʫ 

ExperimentManager. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ ʩ 

ʚʳʙʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʤʳʤ ʧʘʨʘʤʝʪʨʦʚ 

ʙʫʜʝʪ Capacity, ʨʠʩ 4.6. 

 

 
ʈʠʩ. 4.6. ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʘ 

 

ExperimentManager ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʥʘʩʪʨʘʠʚʘʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʤʝʩʪʠʤʦʩʪʠ ʥʘʢʦʧʠʪʝʣʝʡ ʩʣʝʜʫʝʪ 

ʧʦʤʝʥʷʪʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʉʥʘʯʘʣʘ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʢʦʛʦ 

ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘʷ 

ʚʤʝʩʪʠʤʦʩʪʴ ʥʘʢʦʧʠʪʝʣʝʡ. ʊʘʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʯʘʱʝ ʚʩʝʛʦ 

ʚʳʩʪʫʧʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʏʪʦʙʳ ʟʘʜʘʪʴ 

ExperimentManager, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʢʠʭ ʟʥʘʯʝʥʠʡ ʚʝʩʪʠ ʨʘʩʯʝʪ, 

ʥʝʦʙʭʦʜʠʤʦ ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʥʘ ʟʥʘʯʦʢ ʦʙʲʝʢʪʘ 

ExperimentManger ʦʪʢʨʳʪʴ ʦʢʥʦ ʝʛʦ ʩʚʦʡʩʪʚ. ɿʘʪʝʤ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çOutput Valuesè. ɺ ʦʪʢʨʳʚʰʝʡʩʷ ʪʘʙʣʠʮʝ ʧʝʨʝʯʠʩʣʷʶʪʩʷ 



 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʆɹʒɽʂʊʆɺ ʀ ʉʀʉʊɽʄ ʋʇʈɸɺʃɽʅʀʗ 

40 

 

ʚʩʝ ʠʥʪʝʨʝʩʫʶʱʠʝ ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ 

ʙʫʜʝʪ ʪʦʣʴʢʦ ʦʙʲʝʢʪ Drain. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʜʘʪʴ ʵʪʦ ʟʥʘʯʝʥʠʝ 

ʩʣʝʜʫʝʪ ʧʝʨʝʪʘʱʠʪʴ ʩʘʤ ʦʙʲʝʢʪ Drain ʠʟ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʚ 

ʧʫʩʪʫʶ ʩʪʨʦʢʫ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.7. 

 

 
ʈʠʩ. 4.7. ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ 

 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ Plant Simulation ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʠʰʝʪ 

ʚʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʣʝʜʫʝʪ ʚ ʪʦʡ ʞʝ ʩʪʨʦʢʝ ʜʦʧʠʩʘʪʴ 

ç.statDeletedè. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʩʣʝ ʢʘʞʜʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʥʥʳʝ ʦʙʲʝʢʪʘ Drain ʦʯʠʱʘʣʠʩʴ, ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʥʝ ʧʨʘʚʠʣʴʥʦ. 

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ ʚ ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠ ʠʟʤʝʥʷʝʤʳʝ 

ʨʘʟʤʝʨʳ ʥʘʢʦʧʠʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʚ ʦʢʥʝ ʩʚʦʡʩʪʚ 

ExperimentManager ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʟʥʘʯʝʥʠʝ çObservations 

per experimentè, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.8. ɼʣʷ ʜʘʥʥʦʛʦ ʧʨʠʤʝʨʘ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʣʶʜʝʥʠʡ ʙʫʜʝʪ ʨʘʚʥʦ 3.  

 














































































































































