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ɺʉʊʋʇ 

ʄʝʪʦʶ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ï II . 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʟʥʘʥʴ ʟ 

ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʧʨʠʥʮʠʧʽʚ ʧʦʙʫʜʦʚʠ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʥ̔ʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʢʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʯʝʨʝʟ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʚʽʩʠ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʢʫ ʫ 

ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʦʢ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʽ ʪʘ ʦʙʨʦʙʢʠ ʛʦʣʦʩʦʚʦʾ 

ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʠʩʮʠʧʣʽʥʘ çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ï II . ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʚʭʦʜʠʪʴ ʜʦ ʧʣʘʥʫ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʟ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʧʨʷʤʫ ʪʘ ʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʘʭʦʚʽʡ ʧʽʜʛʦʪʦʚʮʽ ʙʘʢʘʣʘʚʨʽʚ, 

ʬʘʭʽʚʮʽʚ ʪʘ ʤʘʛʽʩʪʨʽʚ. 

ɼʠʩʮʠʧʣʽʥʘ çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ï II . ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʫ ʥʘʩʢʨʽʟʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʟ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽ ʘʚʪʦʤʘʪʠʢʠ ʚ ʛʘʣʫʟʽ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ. 

ɼʠʩʮʠʧʣʽʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʟʘʙʝʟʧʝʯʫʶʯʠʭ ʜʠʩʮʠʧʣʽʥʘʭ: çɺʠʱʘ 

ʤʘʪʝʤʘʪʠʢʘè, çʉʧʝʮʨʦʟʜʽʣʠ ʤʘʪʝʤʘʪʠʢʠè, çʊʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʩʪʘʪʠʩʪʠʢʘè, çɸʣʛʦʨʠʪʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè, çʆʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè, çʂʦʤʧôʶʪʝʨʥʽ ʤʝʨʝʞʽè. 

ʎʷ ʜʠʩʮʠʧʣʽʥʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʩʪʫʧʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʙʘʢʘʣʘʚʨʘʪʫ: çʊʝʦʨʽʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʦʜʫʚʘʥʥʷè, çʆʩʥʦʚʠ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚè, çʎʠʬʨʦʚʘ ʦʙʨʦʙʢʘ ʩʠʛʥʘʣʽʚ ʪʘ ʟʦʙʨʘʞʝʥʴè, çʆʧʝʨʘʮʽʡʥʽ ʩʠʩʪʝʤʠè, 

çʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭè, çʉʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭè, 

çɿʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʘ ʢʨʠʧʪʦʛʨʘʬʽʷè, çʂʦʤʧôʶʪʝʨʥʘ ʝʣʝʢʪʨʦʥʽʢʘè. 

ʎʝʡ ʢʫʨʩ ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʩʪʫʧʥʠʭ ʜʠʩʮʠʧʣʽʥ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʪʘ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ: çʇʨʦʛʨʘʤʥʦ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫè, çʋʧʨʘʚʣʽʥʥʷ ʚ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞʘʭè, çʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʤʝʨʝʞè. ʎʝʡ ʢʫʨʩ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥ 

ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʧʽʜʛʦʪʦʚʢʠ: çʅʘʜʽʡʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʫʧʨʘʚʣʷʶʯʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞè, çʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʝʨʝʜʘʯʽ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾè. ʎʷ ʜʠʩʮʠʧʣʽʥʘ ʩʧʨʠʷʻ ʨʦʟʫʤʽʥʥʶ ʪʘ ʟʘʩʚʦʻʥʥʶ 

ʩʪʫʜʝʥʪʘʤʠ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ, ʧʨʦʮʝʩʽʚ ʟʙʦʨʫ ʪʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ  ʚ  

ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʟʥʘʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʪʘ 

ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʽ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ, ʣʦʢʘʣʴʥʠʭ ʽ 

ʛʣʦʙʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʚʤʽʪʠ ʚʠʟʥʘʯʘʪʠ ʟʘʩʦʙʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ. 
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ɿɸɻɸʃʔʅɯ ʄɽʊʆɼʀʏʅɯ ɺʂɸɿɯɺʂʀ 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ 

ʜʠʩʮʠʧʣʽʥʠ çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ï II. ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠè. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʰʝʩʪʠ ʪʝʤ ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ 

ʚʢʘʟʽʚʢʠ ʧʦ ʚʠʚʯʝʥʥʶ ʮʽʻʾ ʪʝʤʠ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʠʢʣʘʜʠ 

ʪʝʭʥʽʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʣʽʪʝʨʘʪʫʨʘ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ 

(ʜʦ ʧʦʯʘʪʢʫ ʟʘʥʷʪʴ) ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʤʝʪʦʜʠʯʥʠʤʠ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʥʘ ʧʦʪʦʯʥʫ 

ʨʦʙʦʪʫ. 

ʂʦʞʥʘ ʧʨʘʢʪʠʯʥʘ ʨʦʙʦʪʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʧʨʘʢʪʠʢʫʤʫ ʦʬʦʨʤʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʟʚʽʪʥʦʛʦ ʜʦʢʫʤʝʥʪʫ. 

ɿʚʽʪ ʧʦ ʨʦʙʦʪʽ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʪʦʢʦʣʫ, ʷʢʠʡ ʚʝʜʝʪʴʩʷ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʧʦʪʦʯʥʦʾ ʨʦʙʦʪʠ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʤʘʰʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ɿʚʽʪ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʥʘʩʪʫʧʥʽ ʨʦʟʜʽʣʠ: 

ï  ʩʪʘʥʜʘʨʪʥʠʡ ʪʠʪʫʣʴʥʠʡ ʣʠʩʪ (ʽʟ ʥʘʟʚʘʤʠ: ɺʋɿʫ, ʬʘʢʫʣʴʪʝʪʫ, ʢʘʬʝʜʨʠ; 

ʪʝʤʦʶ ʪʘ ʥʦʤʝʨʦʤ ʧʦʪʦʯʥʦʾ ʨʦʙʦʪʠ; ʥʦʤʝʨʦʤ ʛʨʫʧʠ ʪʘ ʇ.ɯ.ɹ. ʚʠʢʦʥʘʚʮʽʚ; 

ʇ.ɯ.ɹ. ʚʠʢʣʘʜʘʯʘ ʱʦ ʧʝʨʝʚʽʨʷʪʠʤʝ ʨʦʙʦʪʫ); 

ï  ʥʘʟʚʘ ʪʘ ʤʝʪʘ ʨʦʙʦʪʠ; 

ï  ʟʘʚʜʘʥʥʷ ʜʦ ʨʦʙʦʪʠ;  

ï  ʪʝʟʠ ʪʝʦʨʝʪʠʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ (ʚʠʟʥʘʯʝʥʥʷ); 

ï  ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ; 

ï  ʚʠʩʥʦʚʢʠ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ.  

ʂʦʤʫʥʽʢʘʮʽʡʥʘ ʤʝʨʝʞʘ ð ʩʠʩʪʝʤʘ ʬʽʟʠʯʥʠʭ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ ʽ ʢʦʤʫʪʘʮʽʡʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʨʝʘʣʽʟʦʚʫʻ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʥʠʟʴʢʦʨʽʚʥʝʚʠʡ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ. 

ɯʩʥʫʶʪʴ ʧʨʦʚʽʜʥʽ, ʙʝʟʧʨʦʚʽʜʥʽ (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʘʜʽʦʭʚʠʣʽ) ʽ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʥʽ ʢʘʥʘʣʠ ʟʚ'ʷʟʢʫ. ɿʘ ʪʠʧʦʤ ʩʠʛʥʘʣʫ ʚʠʜʽʣʷʶʪʴ ʮʠʬʨʦʚʽ ʽ ʘʥʘʣʦʛʦʚʽ ʤʝʨʝʞʽ. 

ʇʨʠʟʥʘʯʝʥʥʷʤ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʻ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʦʤʠʣʦʢ. ʅʘ ʦʩʥʦʚʽ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʝʨʝʞʽ ʤʦʞʝ ʙʫʜʫʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʡʥʘ 
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ʤʝʨʝʞʘ, ʥʘʧʨʠʢʣʘʜ ʥʘ ʦʩʥʦʚʽ ʤʝʨʝʞ Ethernet ʙʫʜʫʶʪʴʩʷ ʤʝʨʝʞʽ Tʉʈ/ɯʈ, ʷʢʽ ʫ ʩʚʦʶ 

ʯʝʨʛʫ ʫʪʚʦʨʶʶʪʴ ʛʣʦʙʘʣʴʥʫ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ. ʇʨʠʢʣʘʜʘʤʠ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ 

ʻ: 

 ʢʦʤʧ'ʶʪʝʨʥʽ ʤʝʨʝʞʽ, 

 ʪʝʣʝʬʦʥʥʽ ʤʝʨʝʞʽ, 

 ʤʝʨʝʞʽ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ, 

 ʤʝʨʝʞʽ ʢʘʙʝʣʴʥʦʛʦ ʪʝʣʝʙʘʯʝʥʥʷ. 

ʂʦʤʫʥʽʢʘʮʽʡʥʘ ʤʝʨʝʞʘ ʦʧʠʩʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʚʫʟʣʽʚ ʪʘ ʢʘʥʘʣʽʚ ʟʚ'ʷʟʢʫ, ʷʢʽ 

ʾʭ ʩʧʦʣʫʯʘʶʪʴ. ʚʫʟʣʠ ʤʝʨʝʞ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, 

ʪʘʢʦʞ ʾʭʥʽ ʢʦʤʫʪʘʮʽʾ. 

ʂʦʤʧ'ʶʪʝʨʥʘ ʤʝʨʝʞʘ ð ʩʠʩʪʝʤʘ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʯʠ ʙʽʣʴʰʝ ʢʦʤʧ'ʶʪʝʨʘʤʠ. 

ʋ ʰʠʨʰʦʤʫ ʨʦʟʫʤʽʥʥʽ ʢʦʤʧ'ʶʪʝʨʥʘ ʤʝʨʝʞʘ (ʂʄ) ð ʮʝ ʩʠʩʪʝʤʘ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ 

ʢʘʙʝʣʴʥʝ ʯʠ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʩʘʤʽ ʢʦʤʧ'ʶʪʝʨʠ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʬʽʟʠʯʥʽ ʷʚʠʱʘ, ʷʢ ʧʨʘʚʠʣʦ ð ʨʽʟʥʽ ʚʠʜʠ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ 

ʯʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʉʝʨʝʜʦʚʠʱʘʤʠ ʧʝʨʝʜʘʚʘʥʥʷ ʫ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʪʝʣʝʬʦʥʥʽ ʢʘʙʝʣʽ, ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʤʝʨʝʞʝʚʽ 

ʢʘʙʝʣʽ: ʢʦʘʢʩʽʘʣʴʥʽ ʢʘʙʝʣʽ, ʚʠʪʽ ʧʘʨʠ, ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʽ ʢʘʙʝʣʽ, ʨʘʜʽʦʭʚʠʣʽ ʪʦʱʦ. 

ʄʝʨʝʞʝʚʘ ʤʦʜʝʣʴ OSI (ʙʘʟʦʚʘ ʝʪʘʣʦʥʥʘ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ, 

ʘʥʛʣ. Open Systems Interconnection Basic Reference Model, 1978 ʨ.) ð ʘʙʩʪʨʘʢʪʥʘ 

ʤʝʨʝʞʝʚʘ ʤʦʜʝʣʴ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʡ ʽ ʨʦʟʨʦʙʢʠ ʤʝʨʝʞʝʚʠʭ ʧʨʦʪʦʢʦʣʽʚ. 

ɹʫʜʴ-ʷʢʠʡ ʧʨʦʪʦʢʦʣ ʤʦʜʝʣʽ OSI ʧʦʚʠʥʝʥ ʚʟʘʻʤʦʜʽʷʪʠ ʘʙʦ ʟ ʧʨʦʪʦʢʦʣʘʤʠ 

ʩʚʦʛʦ ʨʽʚʥʷ, ʘʙʦ ʟ ʧʨʦʪʦʢʦʣʘʤʠ ʥʘ ʦʜʠʥʠʮʶ ʚʠʱʝ ʘʙʦ ʥʠʞʯʝ ʟʘ ʩʚʽʡ ʨʽʚʝʥʴ. 

ɺʟʘʻʤʦʜʽʾ ʟ ʧʨʦʪʦʢʦʣʘʤʠ ʩʚʦʛʦ ʨʽʚʥʷ ʥʘʟʠʚʘʶʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʘ ʟ ʨʽʚʥʷʤʠ 

ʥʘ ʦʜʠʥʠʮʶ ʚʠʱʝ ʘʙʦ ʥʠʞʯʝ ð ʚʝʨʪʠʢʘʣʴʥʠʤʠ. ɹʫʜʴ-ʷʢʠʡ ʧʨʦʪʦʢʦʣ ʤʦʜʝʣʽ OSI 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʣʠʰʝ ʬʫʥʢʮʽʾ ʩʚʦʛʦ ʨʽʚʥʷ ʽ ʥʝ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʡ ʽʥʰʦʛʦ 

ʨʽʚʥʷ, ʱʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʨʦʪʦʢʦʣʘʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ. 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ1 

ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆʊʆʂʆʃʋ ʄɸʈʐʈʋʊʀɿɸʎɯɰ ʅɸ ɹɸɿɯ 

ɼʀʉʊɸʅʎɯʁʅʆ-ɺɽʂʊʆʈʅʆɻʆ ɸʃɻʆʈʀʊʄʋ 

ʄʝʪʘ: ʉʢʦʥʬʽʛʫʨʫʚʘʪʠ ʤʝʨʝʞʫ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʪʦʢʦʣʫ 

RIP. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ʇʨʦʪʦʢʦʣ RIP ʜʫʞʝ ʧʨʦʩʪʠʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʘʭ ʟ ʧʨʦʩʪʦʶ 

ʪʦʧʦʣʦʛʽʻʶ, ʘʣʝ ʤʘʻ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʡʦʛʦ ʫ ʚʝʣʠʢʠʭ ʽ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ. ʇʦ-ʧʝʨʰʝ, ʤʘʣʝ ʟʥʘʯʝʥʥʷ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ (ʯʝʨʝʟ ʝʬʝʢʪ 

çʨʘʭʫʚʘʥʥʷ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽè) ʦʙʤʝʞʫʻ ʨʦʟʤʽʨ RIP-ʩʠʩʪʝʤʠ ʯʦʪʠʨʥʘʜʮʷʪʴʤʘ 

ʧʨʦʤʽʞʥʠʤʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʥʘʧʨʷʤʢʫ. ʂʨʽʤ ʪʦʛʦ, ʟ ʪʽʻʾ ʞ 

ʧʨʠʯʠʥʠ ʚʝʣʴʤʠ ʩʢʨʫʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʠʭ ʤʝʪʨʠʢ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʥʝ 

ʧʨʦʩʪʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʤʽʞʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʘʣʝ ʽ ʰʚʠʜʢʽʩʪʴ ʽ ʷʢʽʩʪʴ ʢʘʥʘʣʫ 

ʟʚ'ʷʟʢʫ. ʇʦ-ʜʨʫʛʝ, ʩʘʤʝ ʷʚʠʱʝ ʨʘʭʫʚʘʥʥʷ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʚʠʢʣʠʢʘʻ ʥʝʧʦʣʘʜʢʠ ʚ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ʇʦ-ʪʨʝʪʻ, ʰʠʨʦʢʦʤʦʚʥʘ ʨʦʟʩʠʣʢʘ ʚʝʢʪʦʨʽʚ ʚʽʜʩʪʘʥʝʡ ʢʦʞʥʽ 30 

ʩʝʢʫʥʜ ʧʦʛʽʨʰʫʻ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ. ʇʦ-ʯʝʪʚʝʨʪʝ, ʯʘʩ ʩʭʦʜʞʝʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʘʨʰʨʫʪʥʠʭ ʪʘʙʣʠʮʴ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ (ʭʦʯʘ ʙ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʪʦʢʦʣʘʤʠ ʩʪʘʥʫ ʟʚ'ʷʟʢʽʚ). ʇʦ-ʧ'ʷʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʦʞʝʥ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʧʦʯʠʥʘʻ ʧʝʨʽʦʜʠʯʥʫ ʨʦʟʩʠʣʢʫ ʩʚʦʾʭ ʚʝʢʪʦʨʽʚ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʫ 

ʚʠʧʘʜʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ), ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ ʚ 

ʩʠʩʪʝʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʝʬʝʢʪ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, ʩʭʦʞʠʡ ʟ ʝʬʝʢʪʦʤ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʦʧʣʝʩʢʽʚ. ɺʩʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʨʦʟʩʠʣʘʶʪʴ ʩʚʦʾ ʚʝʢʪʦʨʠ ʚ ʦʜʠʥ ʽ ʪʦʡ 

ʞʝ ʤʦʤʝʥʪ ʯʘʩʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʪʨʘʬʽʢʫ ʽ ʚʽʜʤʦʚ ʚ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʜʝʡʪʘʛʨʘʤ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʦʪʨʠʤʘʥʠʭ 

ʚʝʢʪʦʨʽʚ. ʇʨʦʪʦʢʦʣ RIP ʦʧʠʩʘʥʠʡ ʚ RFC-1058 (ʚʝʨʩʽʷ 1) ʽ RFC-1388 (ʚʝʨʩʽʷ 2). ʋ 

ʮʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʙʫʜʫʻʪʴʩʷ ʤʝʨʝʞʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ RIP ʷʢ ʧʨʦʪʦʢʦʣ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ɹʫʜʝ ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʭ, ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ RIP ʨʝʘʛʫʻ ʥʘ ʦʙʨʠʚʠ 

ʟʚ'ʷʟʢʽʚ. 
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ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʉʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʨʦʝʢʪ: 

ʄʦʜʝʣʴ ʚʫʟʣʽʚ ethernet4_slip8_gtw ʷʚʣʷʻ ʩʦʙʦʶ IP-ʦʨʽʻʥʪʦʚʘʥʠʡ ʰʣʶʟ, 

ʧʽʜʪʨʠʤʫʻ ʯʦʪʠʨʠ ʽʥʪʝʨʬʝʡʩʠ Ethernet ʽ ʚʽʩʽʤ ʧʦʩʣʽʜʦʚʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. IP-ʧʘʢʝʪʠ, 

ʱʦ ʧʨʠʭʦʜʷʪʴ ʥʘ ʢʦʞʝʥ ʽʥʪʝʨʬʝʡʩ, ʤʘʨʰʨʫʪʠʟʫʪʁʴʩʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʭʽʜʥʠʡ 

ʽʥʪʝʨʬʝʡʩ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ IP-ʘʜʨʝʩʽ ʦʜʝʨʞʫʚʘʯʘ. Routing Information Protocol 

(RIP) ʘʙʦ Open Shortest Path First (OSPF) ʧʨʦʪʦʢʦʣ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʜʠʥʘʤʽʯʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʰʣʶʟʫ ʽ ʚʠʙʦʨʫ 

ʰʣʷʭʽʚ ʘʜʘʧʪʠʚʥʠʤ ʤʝʪʦʜʦʤ. 

 

1. ɿʘʧʫʩʪʠʪʠ OPNET IT Guru Academic Edition. ɺʠʙʨʘʪʠ New ʟ ʤʝʥʶ File. 

2. ɺʠʙʨʘʪʠ Project ʽ ʥʘʪʠʩʥʫʪʠ OK. ʅʘʟʚʘʪʠ ʧʨʦʝʢʪ <ʽʥʽʮʽʘʣʠ_ʩʪʫʜʝʥʪʘ>_RIP, ̔  

ʩʮʝʥʘʨʽʡ NO_Failure. ʅʘʪʠʩʥʫʪʠ OK. 

3. ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ Startup Wizard: Initial Topology, ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ 

ʚʠʙʨʘʥʦ Create Empty Scenario. ʅʘʪʠʩʥʫʪʠ Next. ɺʠʙʝʨʘʪʠ Campus ʟ Network 

Scale list. ʅʘʪʠʩʥʫʪʠ Next ʪʨʠ ʨʘʟʠ ʥʘʪʠʩʥʫʪʠ OK. 

 

ʉʪʚʦʨʠʪʠ ʪʘ ʩʢʦʥʬʽʛʫʨʫʚʘʪʠ ʤʝʨʝʞʫ: 

ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʤʝʨʝʞʽ: 

1. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Object Palette ʤʘʻ ʙʫʪʠ ʥʘ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʧʨʦʝʢʪʫ. 

ʇʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ internet_toolbox ʦʙʨʘʥʦ ʟ ʤʝʥʶ, ʱʦ ʚʠʧʘʜʘʻ ʚ ʧʘʣʽʪʨʽ 

ʦʙ'ʻʢʪʽʚ. 

2. ɼʦʜʘʪʠ ʥʘ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʥʘʩʪʫʧʥʽ ʦʙ'ʻʢʪʠ ʟ ʧʘʣʽʪʨʠ: ʦʜʠʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨ 

ethernet4_slip8_gtwy ʽ ʜʚʘ ʦʙ'ʻʢʪʠ 100BaseT_LAN. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʜʘʪʠ ʦʙ'ʻʢʪ ʟ ʧʘʣʽʪʨʠ, ʥʘʪʠʩʥʫʪʠ ʥʘ ʡʦʛʦ ʽʢʦʥʢʫ ʚ ʧʘʣʽʪʨʽ 

ʦʙ'ʻʢʪʽʚ ʧʝʨʝʤʽʩʪʠʪʠ ʤʠʫh ʥʘ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ. ʅʘʪʠʩʥʫʪʠ ʣʽʚʫ ʢʥʦʧʢʫ 

ʤʠʰʽ, ʱʦʙ ʧʦʤʽʩʪʠʪʠ ʦʙ'ʻʢʪ ʥʘ ʨʦʙʦʯʽʡ ʧʨʦʩʪʽʨ. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ 

ʤʠʰʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʠʧʠʥʠʪʠ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʮʴʦʛʦ ʪʠʧʫ. 
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3. ɺʠʢʦʨʠʩʪʘʪʠ ʜʚʦʥʘʧʨʘʚʣʝʥʽ ʟ'ʻʜʥʘʥʥʷ 100BaseT ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʦʙ'ʻʢʪʽʚ, ʷʢʽ 

ʪʽʣʴʢʠ ʱʦ ʙʫʣʠ ʜʦʜʘʥʽ. ʇʝʨʝʡʤʝʥʫʚʘʪʠ ʦʙ'ʻʢʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1 

(ʇʨʘʚʦʶ ʢʥʦʧʢʦʶ ʥʘ ʚʫʟʣʽ=>> Set Name). 

4. ɿʘʢʨʠʪʠ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Object Palette. ɿʙʝʨʝʛʪʠ ʧʨʦʝʢʪ. 

 

 

ʈʠʩʫʥʦʢ 1 

ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ:  

1. ʂʣʽʢʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʥʘ Router1 => Edit Attributesʁ . ʈʦʟʛʦʨʥʫʪʠ IP 

Routing Parameters ʽ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʪʫʧʥʝ: 

Routing Table Export => Once at End of Simulation. ʎʝ ʟʤʫʩʠʪʴ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʟʙʝʨʝʛʪʠ ʩʚʦʶ ʪʘʙʣʠʮʶ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚ ʣʦʛ-ʬʘʡʣ ʧʦ 

ʟʘʢʽʥʯʝʥʥʽ ʤʦʜʝʣʶʚʘʥʥʷ.  

2. ʅʘʪʠʩʥʫʪʠ OK ʽ ʟʙʝʨʝʛʪʠ ʧʨʦʝʢʪ.  

ʉʪʚʦʨʝʥʥʷ ʨʝʰʪʠ ʤʝʨʝʞ:̔  

1. ɺʠʜʽʣʠʪʠ (ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ shift ʽ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ) ʚʩʽ ʧ'ʷʪʴ ʦʙ'ʻʢʪʽʚ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ (ʦʜʠʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨ, ʜʚʽ ʤʝʨʝʞʽ ʽ ʜʚʘ 

ʟ'ʻʜʥʘʥʥʷ).  

2. ʅʘʪʠʩʥʫʪʠ Ctrl + C ʜʣʷ ʢʦʧʽʶʚʘʥʥʷ ʪʘ Ctrl + V ʱʦʙ ʚʩʪʘʚʠʪʠ ʾʭ.  

3. ʇʦʚʪʦʨʠʪʠ ʢʨʦʢ 2 ʪʨʠ ʨʘʟʠ, ʱʦʙ ʩʪʚʦʨʠʪʠ 3 ʢʦʧʽʾ ʦʙ'ʻʢʪʽʚ. ʇʝʨʝʡʤʝʥʫʚʘʪʠ ʽ 

ʟôʻʜʥʘʪʠ ʾʭ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ. ɼʣʷ ʟ'ʻʜʥʘʥʥʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ'ʻʜʥʘʥʥʷ PPP_DS3, ʷʢʝ ʤʘʻ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ 44.736 

Mbps.  
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ʈʠʩʫʥʦʢ 2 

ɺʠʙʽʨ ʩʪʘʪʠʩʪʠʢʠ 

RIP traffic (RIP-ʪʨʘʬʽʢ) ð ʮʝ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʨʘʬʽʢʫ ʦʥʦʚʣʝʥʴ RIP (ʚ bits) 

ʚʽʜʧʨʘʚʣʝʥʠʭ / ʦʪʨʠʤʘʥʠʭ ʚ ʩʝʢʫʥʜʫ ʫʩʽʤʘ ʚʫʟʣʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ RIP ʷʢ 

ʧʨʦʪʦʢʦʣ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʯʝʨʝʟ IP-ʽʥʪʝʨʬʝʡʩʠ ʚʫʟʣʘ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʪʦʢʦʣʫ RIP, ʚʠʙʨʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ: 

1. ʂʣʽʢʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʨʦʙʦʯʦʛʦ 

ʧʨʦʩʪʦʨʫ ʽ ʚʠʙʨʘʪʠ Choose Individual Statistics ʟ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. 

2. ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ Choose Results ʚʠʙʨʘʪʠ ʥʘʩʪʫʧʥʫ ʩʪʘʪʠʩʪʠʢʫ: 

a. Global Statistics =>> RIP =>> Traffic Sent (bits / sec). 

b. Global Statistics =>> RIP =>> Traffic Received (bits / sec). 

c. Nodes Statistics =>> Route Table =>> Total Number of Updates. 

3. ʅʘʪʠʩʥʫʪʠ OK ʽ ʟʙʝʨʝʛʪʠ ʧʨʦʝʢʪ. 

ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

Auto Addressed ʦʟʥʘʯʘʻ, ʱʦ IP-ʽʥʪʝʨʬʝʡʩʠ ʦʪʨʠʤʘʶʪʴ IP-ʘʜʨʝʩʠ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʣʘʩ ʘʜʨʝʩʠ (ʥʘʧʨʠʢʣʘʜ, A, B, ʘʙʦ C) 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʽʣʴʢʦʩʪʽ ʚʫʟʣʽʚ ʚ ʤʝʨʝʞʽ. ʄʘʩʢʘ ʧʽʜʤʝʨʝʞʽ, ʧʦʚ'ʷʟʘʥʘ ʟ 

ʽʥʪʝʨʬʝʡʩʦʤ ð ʤʘʩʢʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʣʷ ʜʘʥʦʛʦ ʢʣʘʩʫ. 

ʅʘʩʪʨʦʾʪʠ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʶʚʘʥʥʷ: 

1. ɺ ʤʝʥʶ ʚʠʙʨʘʪʠ Configure Simulation. 

2. ʏʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ð 10.0 ʭʚʠʣʠʥ. 
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3. ʅʘʪʠʩʥʫʪʠ ʥʘ ʟʘʢʣʘʜʮʽ Global Attributes ʽ ʟʤʽʥʠʪʠ ʥʘʩʪʫʧʥʽ ʘʪʨʠʙʫʪʠ: 

a. IP Dynamic Routing Protocol => RIP. ʎʝ ʚʩʪʘʥʦʚʠʪʴ RIP ʷʢ 

ʧʨʦʪʦʢʦʣʫ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʜʣʷ ʚʩʽʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

b. IP Interface Addressing Mode => Auto Addressed / Export. 

c. RIP Sim Efficiency => Disabled. ʗʢʱʦ ʮʝʡ ʘʪʨʠʙʫʪ ʜʦʟʚʦʣʝʥʠʡ, 

RIP ʟʫʧʠʥʠʪʴʩʷ ʧʽʩʣʷ "RIP Stop Time". ɸʣʝ ʚʽʥ ʧʦʚʠʥʝʥ 

ʧʨʦʜʦʚʞʫʚʘʪʠ ʦʥʦʚʣʶʚʘʪʠ ʪʘʙʣʠʮʽ ʚ ʨʘʟʽ ʙʫʜʴ-ʷʢʦʾ ʟʤʽʥʠ ʚ 

ʤʝʨʝʞʽ. 

4. ʅʘʪʠʩʥʫʪʠ OK ʽ ʟʙʝʨʝʛʪʠ ʧʨʦʝʢʪ. 

Export ʟʤʫʩʠʪʴ ʩʠʩʪʝʤʫ ʝʢʩʧʦʨʪʫʚʘʪʠ ʨʦʟʜʘʥʽ ʽʥʪʝʨʬʝʡʩʽʚ IP-ʘʜʨʝʩʠ ʚ ʬʘʡʣ 

(ʥʘʟʚʘ ʬʘʡʣʫ: <ʥʘʟʚʘ_ʤʝʨʝʞʽ>-ip_addresses.gdf), ʷʢʠʡ ʙʫʜʝ ʟʙʝʨʝʞʝʥʠʡ ʚ ʦʩʥʦʚʥʽʡ 

ʧʘʧʮʽ ʤʦʜʝʣʽ)è. 

 

ʈʠʩʫʥʦʢ 3 

ɼʫʙʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʶ 

ʋ ʩʪʚʦʨʝʥʽʡ ʤʝʨʝʞʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʧʦʙʫʜʫʶʪʴ ʩʚʦʾ ʤʘʨʰʨʫʪʥʽ ʪʘʙʣʠʮʽ, ʽ ʾʤ 

ʥʝ ʪʨʝʙʘ ʙʫʜʝ ʦʥʦʚʣʶʚʘʪʠ ʾʭ ʥʘʜʘʣʽ ʦʩʢʽʣʴʢʠ ʚ ʤʝʨʝʞʽ ʚʽʜʩʫʪʥʽ ʟʤʽʥʠ ʪʦʧʦʣʦʛʽʾ. ʋ 

ʮʴʦʤʫ ʩʮʝʥʘʨʽʾ ʙʫʜʝ ʧʨʦʤʦʜʝʣʴʦʚʘʥʽ ʚʽʜʤʦʚʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ. 

1. ɺʠʙʨʘʪʠ Duplicate Scenario ʟ ʤʝʥʶ Scenarios ʽ ʥʘʟʚʘʪʠ ʥʦʚʠʡ ʩʮʝʥʘʨʽʡ 

Failure.  

2. ɺʽʜʢʨʠʪʠ Object Palette. ɺʠʙʨʘʪʠ ʧʘʣʽʪʨʫ Utilities. 
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3. ɼʦʜʘʪʠ ʦʙ'ʻʢʪ Failure Recovery ʥʘ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʽ ʥʘʟʚʘʪʠ ʡʦʛʦ Failure, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4. ɿʘʢʨʠʪʠ Object Palette. 

 

ʈʠʩʫʥʦʢ 4 

4. ʂʣʽʢʥʫʪʠ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʥʘ ʦʙ'ʻʢʪʽ Failure => Edit Attributes. 

ʈʦʟʛʦʨʥʫʪʠ Link Failure / Recovery Specification. ɺʩʪʘʥʦʚʠʪʠ rows ʚ 1. 

ɺʩʪʘʥʦʚʠʪʠ ʘʪʨʠʙʫʪʠ ʜʦʜʘʥʦʛʦ ʨʷʜʢʘ, row 0, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 5. 

5.  

 

ʈʠʩʫʥʦʢ 5 

ɿʘʟʥʘʯʝʥʽ ʜʽʡ ʧʦʰʢʦʜʷʪʴ ʟ'ʻʜʥʘʥʥʷ Router1 ʽ Router2 ʥʘ 200-ʡ ʩʝʢʫʥʜʽ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

6. ʅʘʪʠʩʥʫʪʠ OK ʽ ʟʙʝʨʝʛʪʠ ʧʨʦʝʢʪ.  
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ɿʘʧʫʩʢ ʤʦʜʝʣʶʚʘʥʥʷ 

ɼʣʷ ʟʘʧʫʩʢʫ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʦʜʥʦʯʘʩʥʦ:  

1. ɺʽʜʢʨʠʪʠ ʤʝʥʶ Scenarios. ɺʠʙʨʘʪʠ Manage Scenarios.  

2. ɿʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʧʽʜ ʩʪʦʚʧʮʝʤ Results ʥʘ <collect> (ʘʙʦ <recollect>) ʜʣʷ 

ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ ʷʢ ʥʘ ʨʠʩʫʥʢʫ 6. 

 

ʈʠʩʫʥʦʢ 6 

3. ʅʘʪʠʩʥʫʪʠ OK ʜʣʷ ʟʘʧʫʩʢʫ ʜʚʦʭ ʩʝʘʥʩʽʚ ʤʦʜʝʣʶʚʘʥʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʦʨʘ ʇʂ, ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʝ ʟʘʡʥʷʪʠ ʢʽʣʴʢʘ ʩʝʢʫʥʜ.  

4. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʦʙʦʭ ʩʝʘʥʩʽʚ ʤʦʜʝʣʶʚʘʥʥʷ, ʥʘʪʠʩʥʫʪʠ Close. ɿʙʝʨʝʛʪʠ 

ʧʨʦʝʢʪ. 

 

ʇʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ  

 ʇʦʨʽʚʥʷʪʠ ʢʽʣʴʢʽʩʪʴ ʦʥʦʚʣʝʥʴ:  

1. ɺʠʙʨʘʪʠ Compare Results ʟ ʤʝʥʶ Results. 

2. ɺʠʙʨʘʪʠ ʚ ʥʠʞʥʽʡ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ Stacked Statistics, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 7. 

 

ʈʠʩʫʥʦʢ 7 
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1. ɺʠʙʨʘʪʠ ʩʪʘʪʠʩʪʠʢʫ Total Number of Updates ʜʣʷ Router1 ʽ ʥʘʪʠʩʥʫʪʠ Show.  

2. ʆʪʨʠʤʘʪʠ ʜʚʘ ʛʨʘʬʽʢʠ, ʧʦ ʦʜʥʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʩʮʝʥʘʨʽʶ. ʂʣʽʢʥʫʪʠ ʧʨʘʚʦʶ 

ʢʥʦʧʢʦʶ ʥʘ ʢʦʞʥʦʤʫ ʛʨʘʬʽʢʫ ʽ ʚʠʙʨʘʪʠ Draw Style Bar.  

3. ʈʝʟʫʣʴʪʫʶʯʽ ʛʨʘʬʽʢʠ ʧʦʚʠʥʥʽ ʧʦʢʘʟʘʪʠ ʥʘʩʪʫʧʥʝ (ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʽʣʴʰʠʪʠ 

ʛʨʘʬʽʢ, ʚʠʜʽʣʠʚʰʠ ʧʦʪʨʽʙʥʫ ʯʘʩʪʠʥʫ): 

 

ʈʠʩʫʥʦʢ 8 

ʆʪʨʠʤʘʪʠ IP-ʘʜʨʝʩ ʽʥʪʝʨʬʝʡʩʽʚ:  

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʧʝʨʝʚʽʨʠʪʠ ʚʤʽʩʪ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ 

IP-ʘʜʨʝʩʠ ʚʩʽʭ ʽʥʪʝʨʬʝʡʩʽʚ ʚ ʤʝʨʝʞʽ, ʷʢʽ ʙʫʣʠ ʧʨʠʟʥʘʯʝʥʽ ʘʚʪʦʤʘʪʠʯʥʦ.  

1. ɿ ʤʝʥʶ File ʚʠʙʨʘʪʠ Model Files =>> Refresh Model Directories. ʎʝ ʟʤʫʩʠʪʴ 

OPNET IT Guru ʟʥʘʡʪʠ ʧʘʧʢʠ ʤʦʜʝʣʽ ʪʘ ʦʥʦʚʠʪʠ ʬʘʡʣʠ.  

2. ɿ ʤʝʥʶ File ʚʠʙʨʘʪʠ Open. ɿ ʤʝʥʶ ʚʠʙʨʘʪʠ Generic Data File. ɺʠʙʨʘʪʠ ʬʘʡʣ 

<ʽʥʽʮʽʘʣʠ>_RIP-NO_Failure-ip_addresses (ʬʘʡʣ, ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʩʮʝʥʘʨʽʶ 

Failure ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʘʥʘʣʦʛʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ). ʅʘʪʠʩʥʫʪʠ OK. 
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ʈʠʩʫʥʦʢ 9 

3. ʈʠʩʫʥʦʢ 10 ʷʚʣʷʻ ʩʦʙʦʶ ʯʘʩʪʠʥʫ ʚʤʽʩʪʫ ʬʘʡʣʫ gdf. ɺʽʥ ʧʦʢʘʟʫʻ IP-ʘʜʨʝʩʠ, 

ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʽʥʪʝʨʬʝʡʩʫ Routerl ʚ ʤʝʨʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʬʝʡʩ Routerl, 

ʧʨʠʻʜʥʘʥʠʡ ʜʦ Netll ʤʘʻ IP-ʘʜʨʝʩʫ 192.0.0.1 (ɿʘʫʚʘʞʝʥʥʷ: ʨʝʟʫʣʴʪʘʪʠ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʫʟʣʽʚ, ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ). Subnet Mask, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʮʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʧʦʢʘʟʫʻ, ʱʦ ʘʜʨʝʩʘ ʧʽʜʤʝʨʝʞʽ, ʜʦ ʷʢʦʾ 

ʧʽʜʢʣʶʯʝʥʦ ʽʥʪʝʨʬʝʡʩ, 192.0.0.0 (ʪʦʙʪʦ, ʣʦʛʽʯʥʝ çɯè IP-ʘʜʨʝʩʠ ʽʥʪʝʨʬʝʡʩʫ ʽ 

ʤʘʩʢʠ ʧʽʜʤʝʨʝʞʽ). 

 

ʈʠʩʫʥʦʢ 10 

4. ʈʦʟʜʨʫʢʫʚʘʪʠ ʧʣʘʥ ʤʝʨʝʞ. ʅʘ ʮʴʦʤʫ ʧʣʘʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʟ 

gdf-ʬʘʡʣʫ, ʥʘʜʧʠʩʘʪʠ ɯʈ-ʘʜʨʝʩʠ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ Router1 ʽ ʘʜʨʝʩʠ, ʘʩʦʮʽʡʦʚʘʥʽ 

ʟ ʢʦʞʥʦʶ ʧʽʜʤʝʨʝʞʝʶ, ʷʢ ʟʘʟʥʘʯʝʥʦ ʥʘ ʥʘʩʪʫʧʥʠʭ ʜʚʦʭ ʨʠʩʫʥʢʘʭ 

(ɿʘʫʚʘʞʝʥʥʷ: ʨʝʟʫʣʴʪʘʪʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʫʟʣʽʚ, ʤʦʞʫʪʴ 

ʚʽʜʨʽʟʥʷʪʠʩʷ). 
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ʈʠʩʫʥʦʢ 11 

ʇʦʨʽʚʥʷʪʠ ʚʤ̔ʩʪ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ:  

1. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʚʤʽʩʪʫ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ Router1 ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ: 

i. ɺʽʜʢʨʠʪʠ ʤʝʥʶ Results Open Simulation Log ʈʦʟʛʦʨʥʽʪʴ ʤʝʥʶ ʟʣʽʚʘ, 

ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. ʂʣʘʢʥʫʪʠ ʥʘ ʧʦʣ ̔COMMON ROUTE TABLE. 

 

ʈʠʩʫʥʦʢ 12 

2. ʇʦʚʪʦʨʠʪʠ ʧʦʧʝʨʝʜʥʽʡ ʢʨʦʢ ʜʣʷ ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ʅʘʩʪʫʧʥʠʡ ʤʘʣʶʥʦʢ ð 

ʯʘʩʪʠʥʘ ʚʤʽʩʪʫ ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ (ɿʘʫʚʘʞʝʥʥʷ: ʨʝʟʫʣʴʪʘʪʠ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʫʟʣʽʚ, ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ). 

ʊʘʙʣʠʮʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ Routingl (NO_Failure ʩʮʝʥʘʨʽʡ): 
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ʈʠʩʫʥʦʢ 13 

Loopback interface ʜʦʟʚʦʣʷʻ ʢʣʽʻʥʪʫ ʽ ʩʝʨʚʝʨʫ ʥʘ ʦʜʥʦʤʫ ʚʫʟʣʽ ʟ'ʻʜʥʫʚʘʪʠʩʷ 

ʦʜʠʥ ʟ ʦʜʥʠʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ TCP / IP.  

ʊʘʙʣʠʮʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ Routingl (ʩʮʝʥʘʨʽʶ Failure): 

 

ʈʠʩʫʥʦʢ 14 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʆʪʨʠʤʘʡʪʝ ʽ ʧʨʦʘʥʘʣʽʟʫʡʪʝ ʩʪʘʪʠʩʪʠʢʫ ʧʦ ʚʽʜʧʨʘʚʣʝʥʦʤʫ ʪʨʘʬʽʢʫ RIP ʜʣʷ 

ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʩʪʠʣʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʣʷ ʛʨʘʬʽʢʽʚ ʜʣʷ 

ʦʙʦʭ ʩʮʝʥʘʨʽʾʚ. ʇʝʨʝʢʦʥʘʡʪʝʩʷ ʚ ʪʦʤʫ, ʱʦʙ ʟʤʽʥʠʪʠ ʩʪʠʣʴ ʜʣʷ ʛʨʘʬʽʢʠ ʚ 

Bar. 

2. ʆʧʠʰʽʪʴ ʽ ʧʦʷʩʥʽʪʴ ʚʧʣʠʚ ʧʘʜʽʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ Router1 ʽ Router2 ʥʘ 

ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

3. ʉʪʚʦʨʽʪʴ ʱʝ ʦʜʠʥ ʩʮʝʥʘʨʽʡ ʷʢ ʜʫʙʣʽʢʘʪ ʩʮʝʥʘʨʽʶ Failure. ʅʘʟʚʽʪʴ ʥʦʚʠʡ 

ʩʮʝʥʘʨʽʡ Q3_Recover. ʋ ʮʴʦʤʫ ʩʮʝʥʘʨʽʾ ʧʦʩʪʘʚʪʝ ʚʽʜʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ 

Router1 ʽ Router2 ʯʝʨʝʟ 400 ʩʝʢʫʥʜ. ɿʛʝʥʝʨʫʡʪʝ ʽ ʧʨʦʘʥʘʣʽʟʫʡʪʝ ʛʨʘʬʽʢ, ʱʦ 

ʧʦʢʘʟʫʻ ʝʬʝʢʪ ʮʴʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ Total Number of Updates ʪʘʙʣʠʮʽ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ Router1. ʇʝʨʝʚʽʨʪʝ ʚʤʽʩʪ ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ Router1. 

ʇʦʨʽʚʥʷʡʪʝ ʾʾ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʩʮʝʥʘʨʽʾʚ NO_Failure ʽ Failure. 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ2 

ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆʊʆʂʆʃʋ ʄɸʈʐʈʋʊʀɿɸʎɯɰ, ʑʆ ɿɸʉʅʆɺɸʅʀʁ 

ʅɸ ɸʃɻʆʈʀʊʄɯ ʉʊɸʅʋ ʃɯʅʂɯɺ 

ʄʝʪʘ: ʆʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ ʘʥʘʣʽʟʽ Open Shortest Path First 

(OSPF) ʤʘʨʰʨʫʪʥʦʛʦ ʧʨʦʪʦʢʦʣʫ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɺ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ˉ1 ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʧʨʦʪʦʢʦʣ RIP. ʎʝʡ ʤʘʨʰʨʫʪʥʠʡ 

ʧʨʦʪʦʢʦʣ ˇʨʫʥʪʫʚʘʚʩʷ ʥʘ ʜʠʩʪʘʥʮʽʡʥʦ-ʚʝʢʪʦʨʥʦʤʫ ʘʣʛʦʨʠʪʤʽ. ʂʦʞʝʥ ʚʫʟʦʣ 

ʩʪʚʦʨʶʚʘʚ ʚʝʢʪʦʨ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʩʪʘʥʴ (ʮʽʥʫ) ʜʦ ʚʩʽʭ ʽʥʰʠʭ ʚʫʟʣʽʚ ʽ 

ʨʦʟʧʦʚʩʶʜʞʫʻ ʮʝʡ ʚʝʢʪʦʨ ʚʩʽʤ ʩʚʦʾʤ ʩʫʩʽʜʥʽʤ ʚʫʟʣʘʤ. Link-state ʧʨʦʪʦʢʦʣ ʮʝ 

ʜʨʫʛʠʡ ʦʩʥʦʚʥʠʡ ʧʨʦʪʦʢʦʣ ʚʥʫʪʨʽʰʥʦɹ ʾʜʦʤʝʥʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ɯʜʝʷ link-state 

ʧʨʦʪʦʢʦʣʫ ʜʫʞʝ ʧʨʦʩʪʘ: ʢʦʞʝʥ ʚʫʟʦʣ ʟʥʘʻ ʜʦ ʷʢʠʭ ʚʫʟʣʽʚ ʚʽʥ ʧʽʜʢʣʶʯʝʥʠʡ, ʽ ʷʢʱʦ 

ʧʝʨʝʢʦʥʘʪʠʩ,̫ ʱʦ ʢʦʞʝʥ ʚʫʟʦʣ ʟʥʘʻ ʪʫ ʞ ʽʥʬʦʨʤʘʮʽʶ, ʪʦʜʽ ʢʦʞʝʥ ʚʫʟʦʣ ʙʫʜʝ ʤʘʪʠ 

ʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʝʨʝʞʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʦʚʥʦʾ ʢʘʨʪʠ ʤʝʨʝʞʽ. ʗʢ ʪʽʣʴʢʠ 

ʜʘʥʠʡ ʚʫʟʦʣ ʤʘʻ ʧʦʚʥʫ ʢʘʨʪʫ ʪʦʧʦʣʦʛʠ ʤʝʨʝʞʽ, ʚʽʥ ʤʦʞʝ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ ʰʣʷʭ 

ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʢʝʪʘ. ʋ ʮʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ, ʤʝʨʝʞʘ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʻ OSPF ʷʢ ʧʨʦʪʦʢʦʣ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

ʩʛʝʥʝʨʦʚʘʥʽ ʪʘʙʣʠʮʽ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʚ ʨʦʫʪʝʨʘʭ ʪʘ ʚʧʣʠʚ OSPF ʥʘ ʤʝʨʝʞʫ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʫ  

1. ɿʘʧʫʩʪʽʪʴ OPNET IT Guru Academic Edition. ʆʙʝʨʽʪʴ New ʟ ʚʢʣʘʜʢʠ File ʚ 

ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ.  

2. ʆʙʝʨʽʪʴ Project ʽ ʥʘʪʠʩʥʽʪʴ OK. ʅʘʟʚʽʪʴ ʩʚʽʡ ʧʨʦʝʢʪ <ʚʘʰʽ ʽʥʽʮʽʘʣʠ> _OSPF, ʽ 

ʩʮʝʥʘʨʽʡ No_Areas ʅʘʪʠʩʥʽʪʴ OK.  

3. ʋ ʜʽʘʣʦʟʽ Startup Wizard: Initial Topology ʦʙʝʨʠʪʴ Create Empty Scenario =>>, 

ʥʘʪʠʩʥʽʪʴ Next =>>, ʦʙʝʨʽʪʴ Campus ʟ Network Scale ʣʠʩʪʘ, ʥʘʪʠʩʥʽʪʴ Next, 

ʪʨʠ ʨʘʟʠ ʥʘʪʠʩʥʽʪʴ OK.  

ʉʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ 
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ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʤʝʨʝʞʽ:  

1. Object Palette ʧʦʚʠʥʝʥ ʟʥʘʭʦʜʠʪʴʩʷ ʚʛʦʨʽ ʨʦʙʦʯʦʛʦ ʚʽʢʥʘ. ʗʢʱʦ ʮʝ ʥʝ ʪʘʢ ʪʦ, 

ʥʘʪʠʩʥʽʪʴ-I. ʆʙʝʨʽʪʴ routers ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ object palette.  

ɼʦʜʘʡʪʝ ʚ ʧʨʦʝʢʪ 8-ʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʪʠʧʫ slip8_gtwy. ɼʣ̫ ʜʦʜʘʚʘʥʥʷ 

ʦʙ'ʻʢʪʽʚ, ʢʣʽʢʥʽʪʴ ʥʘ ʽʢʦʥʮʽ ʚ object palette. ʇʝʨʝʤʽʩʪʽʪʴ ʤʠʰʢʫ ʥʘ ʨʦʙʦʯʝ ʚʽʢʥʦ ʽ 

ʥʘʪʠʩʥʽʪʴ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʘ. ʄʦʞʥʘ ʥʘʪʠʩʥʫʪʠ ʥʘ ʣʽʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙ'ʻʢʪʘ. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʫ ʢʥʦʧʢʫ ʤʠʰʽ ʢʦʣʠ ʟʘʢʽʥʯʠʪʝ 

ʧʝʨʝʤʽʱʝʥʥʷ ʦʙ'ʻʢʪʘ.  

2. ʇʝʨʝʢʣʶʯʽʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ palette ʪʘʢ, ʱʦ ʙ ʚʦʥʠ ʤʽʩʪʠʣʠ internet_toolbox. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʜʚʫʥʘʧʨʘʚʣʝʥʽ PPP_DS3 ʣʽʥʢʠ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ 

ʤʘʨʰʨʫʪʽʟʘʦʨʦʚ. ʇʝʨʝʡʤʝʥʫʡʪʝ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʪʘʢ ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ.  

3. ɿʘʢʨʠʡʪʝ Object Palette ʱʦʙ ʧʦʪʽʤ ʟʙʝʨʝʛʪʠ ʧʨʦʝʢʪ. 

 

slip8_gtwy ʫʟʣʦʚʘ ʤʦʜʝʣʴ ʷʚʣʷʻ IP ʰʣʶʟ ʧʽʜʪʨʠʤʫʻ ʜʦ 8 â ʤʠ ʧʦʩʣʽʜʦʚʥʠʭ 

ʽʥʪʝʨʬʝʡʩʽʚ. RIP ʘʙʦ OSPF ʧʨʦʪʦʢʦʣʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʽ 

ʜʠʥʘʤʽʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʰʣʶʟʦʚʽ ʤʘʨʰʨʫʪʥʽ ʤʦʜʝʣʽ.  

PPP_DS3 link ʤʘʻ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʚ 44.736 Mbps. 

 

ʈʠʩʫʥʦʢ 1 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʚʘʛʠ ʰʣʷʭʽʚ:  

1. ʅʝʦʙʭʽʜʥʦ ʜʦ ʢʦʞʥʦʛʦ ʰʣʷʭʫ ʚʢʘʟʘʪʠ ʩʚʦʶ ʚʘʛʫ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʤʘʣʶʥʢʫ: 
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ʈʠʩʫʥʦʢ 2 

2. ʗʢ ʽ ʙʽʣʴʰʽʩʪʴ ʢʦʤʝʨʮʽʡʥʠʭ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ, OPNET ʤʦʜʝʣʴ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʧʽʜʪʨʠʤʫʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʷʢ reference bandwidth ʜʣʷ 

ʧʽʜʨʘʭʫʥʢʫ ʚʘʛʠ: 

ɺʘʛʘ => (Reference bandwidth) / (Link bandwidth) 

ɼʝ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ reference bandwidth => 1,000,000 Kbps. 

3. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʘʛʠ ʚ 5, ʧʦʪʨʽʙʥʦ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ => 200,000 Kbps. 

ʇʨʠʤʽʪʢʘ: actual bandwidth ʢʦʞʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʮʝ ʚ ʧʨʠʥʮʠʧʽ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

4. ɼʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʚʘʛ ʜʦ ʟô̒ʜʥʘʥʥʷ ʤʝʨʝʞʽ ʧʦʪʨʽʙʥʦ: 

i. ʆʙʝʨʽʪʴ ʚʩʽ ʟ'ʻʜʥʘʥʥʷ ʚ ʤʝʨʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʪʠʩʢʘʥʥʷ ʰʠʬʪ + ʢʣʽʢ. 

ii. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ =>> IP =>> Routing =>> Configure Interface 

Metric Information. 

iii.  ɺʚʝʜʽʪʴ 200000 ʚ Bandwidth (Kbps) ʧʦʣʝ ʇʝʨʝʚʽʨʪʝ ʩʪʘʥ Interfaces 

across selected links ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ ʅʘʞʤʽʤʪʝ OK. 

 

ʈʠʩʫʥʦʢ 3 

5. ʇʦʚʪʦʨʽʪʴ ʧʫʥʢʪ 4 ʟ ʚʘʛʦʶ 10 ʪʽʣʴʢʠ ʧʨʠʟʥʘʯʪʝ 100,000 Kbps ʚ Bandwidth 

(Kbps) ʧʦʣʝ.  
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6. ʇʦʚʪʦʨʽʪʴ ʧʫʥʢʪ 4 ʜʣʷ ʚʩʽʭ ʟ'ʻʜʥʘʥʴ ʟ ʚʘʛʦʶ 20, ʧʨʠʟʥʘʯʪʝ 50,000 Kbps ʚ 

Bandwidth (Kbps) ʧʦʣʝ. 

7. ɿʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʪʨʘʬʽʢʫ:  

1. ʆʙʝʨʽʪʴ ʦʙʠʜʚʘ RouterA ʽ RouterC ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʬʪ-ʢʣʽʢ.  

i. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ =>> IP =>> Demands =>> Create Traffic Demands. 

ʇʝʨʝʚʽʨʪʝ From RouterA ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. ʇʨʠʟʥʘʯʪʝ ʩʠʥʽʡ ʢʦʣʽʨ 

ʅʘʪʠʩʥʽʪʴ Create. ʊʝʧʝʨ ʙʘʯʠʪʝ ʩʠʥʽʶ ʣʽʥʽʶ ʤʽʞ RouterA ʽ RouterC. 

 

ʈʠʩʫʥʦʢ 4 

2. ʆʙʝʨʽʪʴ ʦʙʠʜʚʘ RouterB ʽ RouterH ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʬʪ-ʢʣʽʢ.  

i. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ =>> IP =>> Demands =>> Create Traffic Demands. 

ʇʝʨʝʚʽʨʪʝ From RouterB ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. ʇʨʠʟʥʘʯʪʝ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ. 

ʅʘʪʠʩʥʽʪʴ OK. ʅʘʪʠʩʥʽʪʴ Create. 

 

ʈʠʩʫʥʦʢ 5 
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3. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘʭʦʚʘʪʠ ʮʽ ʣʽʥʽʾ: ʆʙʝʨʽʪʴ ʚ View ʤʝʥʶ ʆʙʝʨʽʪʴ Demand 

Objects =>> ʆʙʝʨʽʪʴ Hide All. 

4. ɿʙʝʨʝʞʽʪʴ ʚʘʰ ʧʨʦʝʢʪ.  

 

ʂʦʥʬʽʛʫʨʘʮʽʷ ʧʨʦʪʦʢʦʣʫ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʘ ʘʜʨʝʩʠ:  

1. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ =>> IP =>> Routing =>> Configure Routing Protocols.  

2. ʆʙʝʨʽʪʴ OSPF. ʅʝ ʚʠʙʠʨʘʡʪʝ RIP. ʅʝ ʚʠʙʠʨʘʡʪʝ Visualize Routing Domains: 

 

ʈʠʩʫʥʦʢ 6 

3. ʅʘʪʠʩʥʽʪʴ OK. 

çAuto-Assign IP Addresses ʧʨʠʟʥʘʯʘʻ ʫʥʽʢʘʣʴʥʠʡ IP ʘʜʨʝʩʫ ʧʨʠʻʜʥʘʥʦʤʫ IP 

ʽʥʪʝʨʬʝʡʩʫè. 

4. ʆʙʝʨʽʪʴ RouterA ʽ RouterB ʪʽʣʴʢʠ. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ IP =>> Routing 

=>> ʆʙʝʨʽʪʴ Export Routing Table for Selected Routers =>> ʅʘʪʠʩʥʽʪʴ Ok ʥʘ 

Status Confirm. 

5. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ IP Addressing. ʆʙʝʨʽʪʴ Auto â Assign IP Addresses. 

6. ɿʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 
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ʂʦʥʬʽʛʫʨʘʮʽʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ɺʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ: 

1. ʅʘʪʠʩʥʽʪʴ Configure Simulation. 

2. ɺʠʟʥʘʯʪʝ 10.0 ʭʚʠʣʠʥ. 

3. ʅʘʪʠʩʥʽʪʴ OK ʽ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 

  

ɼʫʙʣʶʚʘʥʥʷ ʩʮʝʥʘʨʽʶ 

ʋ ʤʝʨʝʞʽ, ʷʢʫ ʩʪʚʦʨʠʣʠ ʚʩʽ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʦʛʦ ʨʽʚʥʷ 

ʽʻʨʘʨʭʽʾ. ʉʪʚʦʨʠʤʦ ʜʚʘ ʥʦʚʠʭ ʩʮʝʥʘʨʽʶ. ʇʝʨʰʠʡ, ʙʫʜʝ ʜʦʜʘʚʘʪʠ ʜʚʽ ʥʦʚʽ ʦʙʣʘʩʪʽ ʜʦ 

ʚʞʝ ʽʩʥʫʶʯʦʾ. ɼʨʫʛʠʡ ʙʫʜʝ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʙʘʣʘʥʩʫʚʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʨʘʬʽʢʫ 

ʤʽʞ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ RouterB ʽ Routerʅ. 

 

ʇʝʨʰʠʡ ʩʮʝʥʘʨʽʡ 

1. ʆʙʝʨʽʪʴ Duplicate Scenario ʟ Scenarios ʤʝʥʶ ʽ ʥʘʟʚʽʪʴ Areas. ʅʘʪʠʩʥʽʪʴ OK. 

2. Area 0.0.0.1: 

i. ʆʙʝʨʽʪʴ ʪʨʠ ʟ'ʻʜʥʘʥʥʷ ʷʢ ̔ ʟ'ʻʜʥʫʶʪʴ RouterA, RouterB, ʽ RouterC ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʠʬʪ-ʢʣʽʢ. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ OSPF Configure Areas =>> 

ʇʨʠʟʥʘʯʪʝ 0.0.0.1 ʜʣʷ Area Identifier =>> ʅʘʪʠʩʥʽʪʴ OK. 

 

ʈʠʩʫʥʦʢ 7 

ii. ʇʨʘʚʠʡ-ʢʣʽʢ ʥʘ RouterC Edit Attributes. ʈʦʟʢʨʠʡʪʝ OSPF Parameters 

ʽʻʨʘʨʭʽʶ =>> ʈʦʟʢʨʠʡʪʝ Loopback Interfaces ʽʻʨʘʨʭʽʶ =>> ʈʦʟʢʨʠʡʪʝ row0 

ʽʻʨʘʨʭʽʶ. ʇʨʠʟʥʘʯʪʝ 0.0.0.1 ʜʣʷ Area ID ʘʪʨʠʙʫʪʘʭ. ʅʘʪʠʩʥʽʪʴ OK.  

3. Area 0.0.0.2: 

i. ʅʘʪʠʩʥʽʪʴ ʜʝcʴ ʚ ʚʽʢʥʽ ʧʨʦʝʢʪʫ ʜʣʷ ʜʽʟʘʢʪʽʚʥʦʩʪʽ ʚʠʙʨʘʥʠʭ ʟ'ʻʜʥʘʥʴ ʽ 

ʧʦʪʽʤ ʧʦʚʪʦʨʽʪʴ ʢʨʦʢ 2 ʜʣʷ ʪʨʴʦʭ ʩʧʦʣʫʢ ʟ'ʻʜʥʫʶʪʴ RouterF, RouterG, ʽ 

RouterH, ʘʣʝ ʥʘʟʥʘʯʪʝ 0.0.0.2 ʜʣʷ Area Identifier. 
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4. ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʤʝʨʝʞ, ʷʢʽ ʩʪʚʦʨʠʣʠ, ʦʙʝʨʽʪʴ Protocols ʤʝʥʶ OSPF Visualize 

Areas. ʅʘʪʠʩʥʽʪʴ OK.  

ʇʨʠʤʽʪʢʘ: 

ï ʄʝʨʝʞʘ ʷʢʫ ʚʠ ʥʝ ʥʘʣʘʰʪʫʚʘʣʠ ʮʝ backbone ʤʝʨʝʞʫ ʽ ʾʾ Area Identifier => 

0.0.0.0.  

ï ʄʘʣʶʥʦʢ ʜʝʤʦʥʩʪʨʫʻ ʟ'ʻʜʥʘʥʥʷ ʟ ʪʦʚʱʠʥʦʶ 3. 

 

ʈʠʩʫʥʦʢ 8 

ɼʨʫʛʠʡ ʩʮʝʥʘʨʽʡ:  

1. ɺ Scenarios ʤʝʥʶ, Switch to Scenario =>> ʆʙʝʨʽʪʴ No_Areas. 

2. ʆʙʝʨʽʪʴ Duplicate Scenario ʟ Scenarios ʤʝʥʶ ʽ ʥʘʟʚʽʪʴ Balanced =>> 

ʅʘʪʠʩʥʽʪʴ OK. 

3. ʋ ʥʦʚʦʤʫ ʩʮʝʥʘʨʽʾ, ʦʙʝʨʽʪʴ ʦʙʠʜʚʘ RouterB ʽ RouterH ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʬʪ-

ʢʣʽʢ. 

4. ʆʙʝʨʽʪʴ Protocols ʤʝʥʶ =>> IP =>> Routing =>> Configure Load Balancing 

Options =>> ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʦʧʮʽʷ Packet-Based ʽ Selected Routers 

ʚʠʙʨʘʥʽ. ʅʘʪʠʩʥʽʪʴ OK. 

 

ʈʠʩʫʥʦʢ 9 

5. ɿʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 
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ɿʘʧʫʩʢ ʤʦʜʝʣʶʚʘʥʥʷ  

ɿʘʧʫʩʪʠʪʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʪʨʴʦʭ ʩʮʝʥʘʨʽʻʤ ʩʠʥʭʨʦʥʥʦ: 

1. Scenarios ʤʝʥʶ. ʆʙʝʨʽʪʴ Manage Scenarios.  

2. ʅʘʪʠʩʥʽʪʴ ʥʘ ʨʷʜʢʫ ʢʦʞʥʦʛʦ ʩʮʝʥʘʨʽʶ ʽ ʧʦʪʽʤ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ Collect 

Results. ʎʝ ʟʤʽʥʠʪʴ ʟʥʘʯʝʥʥʷ ʚ ʢʦʣʦʥʮʽ Results ʥʘ <collect> ʷʢ ʧʦʢʘʟʘʥʦ. 

 

ʈʠʩʫʥʦʢ 10 

3. ʅʘʪʠʩʥʽʪʴ OK ʜʣʷ ʟʘʧʫʩʢʫ ʪʨʴʦʭ ʤʦʜʝʣʶʚʘʥʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ 

ʧʨʦʮʝʩʦʨʘ ʮʝ ʤʦʞʝ ʟʘʡʥʷʪʠ ʢʽʣʴʢʘ ʩʝʢʫʥʜ.  

4. ʇʦʪʽʤ ʜʣʷ ʢʦʞʥʦʛʦ ʩʮʝʥʘʨʽʶ, ʥʘʪʠʩʥʽʪʴ Close ʽ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ.  

ʇʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ  

ʇʦʯʘʪʢʦʚʠʡ ʩʮʝʥʘʨʽʡ: 

1. ʇʦʚʝʨʥʽʪʴʩʷ ʜʦ No_Areas ʩʮʝʥʘʨʽʻʤ.  

2. ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʪʨʘʬʽʢʫ ʤʽʞ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ RouterA ʽ RouterC: ʆʙʝʨʽʪʴ 

Protocols ʤʝʥʶ =>> IP =>> Demands =>> Display Routes for Configured 

Demands. ʈʦʟʢʨʠʡʪʝ ʽʻʨʘʨʭʽʶ ʷʢ ʧʦʢʘʟʘʥʦ ʽ ʦʙʝʨʽʪʴ RouterA cS =>> RouterC 

Display ʢʦʣʦʥʢʘ ʽ ʦʙʝʨʽʪʴ Yes. ʅʘʪʠʩʥʽʪʴ Close. 

 

ʈʠʩʫʥʦʢ 11 

3. ʂʽʥʮʝʚʠʡ ʰʣʷʭ ʟ'ʷʚʠʪʴʩʷ ʚ ʤʝʨʝʞʽ ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ: 
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ʈʠʩʫʥʦʢ 12 

4. ʇʦʚʪʦʨʽʪʴ ʢʨʦʢ 2 ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʪʨʘʬʽʢʫ ʤʽʞ RouterB ʽ RouterH. 

 

ʈʠʩʫʥʦʢ 13 

ʇʝʨʰʠʡ ʩʮʝʥʘʨʽʡ:  

1. ʇʝʨʝʡʜʽʪʴ ʜʦ ʩʮʝʥʘʨʽʶ Areas. 

2. ʇʝʨʝʛʣʷʥʴʪʝ ʪʨʘʬʽʢ ʤʽʞ RouterA ʽ RouterC: 

 

ʈʠʩʫʥʦʢ 14 

3. ɿʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ.  

 

ɼʨʫʛʠʡ ʩʮʝʥʘʨʽʡ:  

1. ʇʝʨʝʡʜʽʪʴ ʜʦ ʜʨʫʛʦʛʦ ʩʮʝʥʘʨʽʶ Balanced.  
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2. ʇʝʨʝʛʣʷʥʴʪʝ ʪʨʘʬʽʢ ʤʽʞ RouterB ʽ RouterH 

 

ʈʠʩʫʥʦʢ 15 

3. ɿʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ.  

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʇʦʷʩʥʽʪʴ ʯʦʤʫ ʚ Areas ʽ Balanced ʩʮʝʥʘʨʽʷʭ ʨʝʟʫʣʴʪʘʪʠ ʨʽʟʥʽ ʧʦʨʽʚʥʷʥʦ ʟ 

No_Areas ʩʮʝʥʘʨʽʻʤ ʜʣʷ ʪʘʢʠʭ ʞ ʧʘʨ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʦʛʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʪʝʩʪʫʡʪʝ ʩʛʝʥʝʨʦʚʘʥʫ ʪʘʙʣʠʮʶ 

ʤʘʨʰʨʫʪʽʚ ʚ RouterA ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʪʨʴʦʭ ʩʮʝʥʘʨʽʾʚ. ʇʦʷʩʥʽʪʴ ʟʥʘʯʝʥʥʷ ʚ 

Metric ʢʦʣʦʥʮʽ ʢʦʞʥʦʛʦ ʤʘʨʰʨʫʪʽʘʪʦʨʘ. ʇʦʨʘʜʠ: 1) ʇʦʩʠʣʘʶʯʠʩʴ ʥʘ View 

Results ʩʝʢʮʽʶ ʚ Lab 6 ʜʣʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʝʨʝʚʽʨʢʠ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ʇʦʚʠʥʥʽ ʚʩʪʘʥʦʚʠʪʠ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ IP Interface Addressing Mode ʚ 

ʟʥʘʯʝʥʥʷ Auto Addressed/Export ʽ ʚʝʪʥʫʪʴʩʷ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ. 2) ɼʣʷ 

ʟʘʚʜʘʥʥʷ IP ʘʜʨʝʩʠ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʪʨʝʙʘ ʚʽʜʢʨʠʪʠ Generic Data File 

ʚ ʷʢʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ IP ʘʜʨʝʩʠ ʽ ʧʨʠʻʜʥʘʪʠ ʜʦ ʩʮʝʥʘʨʽʶ. 

3. OPNET ʜʦʟʚʦʣʷʻ ʧʨʦʪʝʩʪʫʚʘʪʠ link-state ʙʘʟʫ ʜʘʥʠʭ ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʞʥʠʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʘ ʤʝʨʝʞʽ. ʇʨʦʪʝʩʪʫʡʪʝ ʮʶ 

ʙʘʟʫ ʜʘʥʠʭ ʜʣʷ RouterA ʚ No_Areas ʩʮʝʥʘʨʽʾ. ʇʦʢʘʞʽʪʴ ʷʢ RouterA 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʷ ɹɼ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪʠ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ ʽ ʥʘʤʘʣʶʡʪʝ 

ʮʶ ʢʘʨʪʫ (ʂʘʨʪʘ ʷʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʽʟʥʽʰʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ). ʇʦʨʘʜʠ: 1) ɼʣʷ ʝʢʩʧʦʨʪʫ link-state ɹɼ ʤʘʨʰʨʫʪʽʟʘʪʦʨʘ, Edit 

ʘʪʨʠʙʫʪʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʽ ʚʩʪʘʥʦʚʽʪʴ Link State Database Export ʧʘʨʘʤʝʪʨ 

(ʦʜʠʥ ʟ OSPF Parameters, ʟ Processes) ʚ Once at End of Simulation. 2) 
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ʇʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʛʣʦʙʘʣʴʥʫ ʟʤʽʥʥʫ IP InterfaceAddressing Mode ʚ Auto 

Addressed/Export. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʦ IP ʘʜʨʝʩʠ ʜʣʷ 

ʽʥʪʝʨʬʝʡʩʽʚ ʚ ʤʝʨʝʞʽ. (ʇʦʩʠʣʘʶʯʠʩʴ ʥʘ ʧʦʨʘʜʠ ʜʦ ʧʫʥʢʪʫ 2). 3) ʇʽʩʣʷ 

ʧʝʨʝʟʘʧʫʩʢʫ ʤʦʜʝʣʶʚʘʥʥʷ, ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ link-state ɹɼ ʯʝʨʝʟ ʣʦʛʠ 

ʤʦʜʝʣʶʚʘʥʥʷ (ʟ Results ʤʝʥʶ). link-state ɹɼ ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ Classes =>> 

OSPF =>> LSDB_Export. 

4. ʉʪʚʦʨʽʪʴ ʜʫʙʣʽʢʘʪ ʩʮʝʥʘʨʽʶ No_Areas. ʅʘʟʚʽʪʴ ʥʦʚʠʡ ʩʮʝʥʘʨʽʡ 

Q4_No_Areas_Failure. ʋ ʮʴʦʤʫ ʥʦʚʦʤʫ ʩʮʝʥʘʨʽʾ ʧʨʦʤʦʜʝʣʡʁʪʝ ʥʝʚʜʘʣʝ 

ʧʦʻʜʥʘʥʥʷ RouterD ʽ RotuerE. ʎʝ ʥʝʚʜʘʣʝ ʧʦʻʜʥʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ 100 

ʩʝʢʫʥʜʠ. ʇeʨʝʟʘʧʫʩʪʽʪʴ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʦʢʘʞʽʪʴ ʷʢ ʥʝʚʜʘʣʝ ʧʦʻʜʥʘʥʥʷ 

ʚʧʣʠʚʘʻ ʥʘ link-state ɹɼ ʽ ʪʘʙʣʠʮʶ ʤʘʨʰʨʫʪʽʚ RouterA. (ʇʨʠʙʨʘʪʠ ʘʪʨʠʙʫʪ 

OSPF Sim Efficiency. ʎʝ ʜʦʟʚʦʣʠʪʴ OSPF ʦʥʦʚʠʪʠ ʪʘʙʣʠʮʶ ʤʘʨʰʨʫʪʽʚ ʷʢʱʦ 

ʟ'ʷʚʣʷʪʴʩʷ ʷʢʽʩʴ ʟʤʽʥʠ ʚ ʤʝʨʝʞʽ). 

5. ɼʣʷ ʜʚʦʭ ʩʮʝʥʘʨʽʾʚ No_Areas ʽ Q4_No_Areas_Failure, ʟʙʝʨʽʪʴ Traffic Sent 

(bits/sec) ʩʪʘʪʠʩʪʠʢʫ. ʇʝʨʝʟʘʧʫʩʪʽʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʮʠʭ ʜʚʦʭ ʩʮʝʥʘʨʽʾʚ ʽ 

ʦʪʨʠʤʘʻʪʝ ʛʨʘʬʽʢ ʷʢʠʡ ʧʦʨʽʚʥʶʻ OSPF's Traffic Sent (bits/sec) ʜʣʷ ʜʚʦʭ 

ʩʮʝʥʘʨʽʾʚ. ɼʘʡʪʝ ʨʦʟ'ʷʩʥʝʥʥʷ ʧʦ ʦʪʨʠʤʘʥʦʤʫ ʛʨʘʬʽʢʫ. 
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ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ3 

ʄʆɼɽʃʖɺɸʅʅʗ ʅɸɼɯʁʅʆɰ, ʅɸ ʆʉʅʆɺɯ ɿ'ɭɼʅɸʅʔ, ʉʃʋɾɹʀ ɿ 

ɹɸʁʊʆɺʀʄ ʇʆʊʆʂʆʄ 

ʄʝʪʘ: ɼʦʩʣʽʜʠʪʠ ʢʦʥʪʨʦʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʚʙʫʜʦʚʘʥʽ ʚ ʊʉʈ. 

ʋ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʷʜ ʩʮʝʥʘʨʽʾʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʮʠʭ 

ʘʣʛʦʨʠʪʤʽʚ. ʇʦʪʨʽʙʥʦ ʧʦʨʽʚʥʷʪʠ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ, ʘʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɯʥʪʝʨʥʝʪ ʧʨʦʪʦʢʦʣ ʊʉʈ ʛʘʨʘʥʪʫʻ ʥʘʜʽʡʥʽʩʪʴ ʽ ʧʨʘʚʠʣʴʥʫ ʜʦʩʪʘʚʢʫ ʧʦʪʦʢʫ 

ʙʘʡʪʽʚ. ɺʽʥ ʚʢʣʶʯʘʻ ʤʝʭʘʥʽʟʤ ʢʦʥʪʨʦʣʶ ʧʦʪʦʢʫ ʜʣʷ ʧʦʪʦʢʽʚ ʙʘʡʪʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʦʜʝʨʞʫʚʘʯʝʚʽ ʦʙʤʝʞʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʜʘʥʠʭ, ʷʢʽ ʚʽʜʧʨʘʚʥʠʢ ʟʤʦʞʝ ʚʽʜʽʩʣʘʪʠ ʟʘ 

ʚʠʜ̔ʣʝʥʠʡ ʯʘʩ. ɼʦ ʪʦʛʦ ʞ, ʚ ʊʉʈ ʧʨʦʪʦʢʦʣʽ ʨʝʘʣʽʟʦʚʘʥʠʡ ʜʫʞʝ ʪʦʥʢʦ ʥʘʩʪʨʦʻʥʠʡ 

ʤʝʭʘʥʽʟʤ ʢʦʥʪʨʦʣʶ ʟʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ. ʉʝʥʩ ʤʝʭʘʥʽʟʤʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʰʚʠʜʢʦ ʧʨʦʪʦʢʦʣ ʊʉʈ ʤʦʞʝ ʧʦʩʠʣʘʪʠ ʜʘʥʽ, ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʧʝʨʝʚʘʥʪʘʞʫʚʘʪʠ ʤʝʨʝʞʫ. ʉʫʪʴ ʢʦʥʪʨʦʣʶ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚ ʧʨʦʪʦʢʦʣʽ ʊʉʈ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʜʣʷ ʢʦʞʥʦʛʦ ʜʞʝʨʝʣʘ ʚʠʟʥʘʯʠʪʠ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʚ 

ʤʝʨʝʞʽ, ʱʦʙ ʟʥʘʪʠ, ʩʢʽʣʴʢʠ ʧʘʢʝʪʽʚ ʤʦʞʥʘ ʚʽʣʴʥʦ ʧʝʨʝʩʣʘʪʠ. ʇʨʦʪʦʢʦʣ ʤʽʩʪʠʪʴ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʟʤʽʥʥʫ congestion window (ʚʽʢʥʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ), ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʞʝʨʝʣʦʤ ʜʣʷ ʟʘʚʜʘʥʥʷ ʜʦʧʫʩʪʠʤʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʱʦ 

ʧʝʨʝʩʠʣʘʶʪʴʩʷ ʚ ʟʘʜʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʊʉʈ ʧʨʦʪʦʢʦʣ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʭʘʥʽʟʤ 

additive increase / multiplicative decrease, ʷʢʠʡ ʟʤʝʥʰʫʻ ʚʽʢʥʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, 

ʢʦʣʠ ʨʽʚʝʥʴ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʨʦʩʪʘʻ, ʽ ʥʘʚʧʘʢʠ, ʟʙʽʣʴʰʫʻ ʚʽʢʥʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, 

ʢʦʣʠ ʨʽʚʝʥʴ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ. ʇʨʦʪʦʢʦʣ TCP ʩʧʨʠʡʤʘʻ ʯʘʩ ʧʨʦʩʪʦʶ 

ʷʢ ʩʠʛʥʘʣ ʧʨʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ʂʦʞʝʥ ʨʘʟ, ʢʦʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʪʨʠʤʢʘ, ʜʞʝʨʝʣʦ 

ʟʤʝʥʰʫʻ ʟʥʘʯʝʥʥʷ ʚʽʢʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʚ ʜʚʘ ʨʘʟʠ. ʎʝ ʟʤʝʥʰʝʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʤʝʭʘʥʽʟʤʫ. ʈʦʟʤʽʨ ʚʽʢʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʤʝʥʰʝ ʨʦʟʤʽʨʫ ʦʜʥʦʛʦ ʧʘʢʝʪʘ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʩʝʛʤʝʥʪʘ ʊʉʈ ï MSS). 

ʂʦʞʝʥ ʨʘʟ, ʢʦʣʠ ʜʞʝʨʝʣʦ ʫʩʧʽʰʥʦ ʚʽʜʧʨʘʚʣʷʻ ʯʠʩʣʦ ʧʘʢʝʪʽʚ, ʨʽʚʥʝ ʟʥʘʯʝʥʥʶ ʚʽʢʥʘ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʪʦ ʜʦ ʟʥʘʯʝʥʥʷ ʚʽʢʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʦʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ, 
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ʝʢʚʽʚʘʣʝʥʪʥʫ ʦʜʥʦʤʫ ʧʘʢʝʪʫ. ʎʝ ï ʘʜʠʪʠʚʥʘ ʟʙʽʣʴʰʝʥʥʷ ʤʝʭʘʥʽʟʤʫ. ʇʨʦʪʦʢʦʣ ʊʉʈ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʭʘʥʽʟʤ çʧʦʚʽʣʴʥʦʛʦ ʩʪʘʨʪʫè ʜʣʷ çʰʚʠʜʢʦʛʦè ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʥʘ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʟʽ ʩʪʘʨʪʫ ʚ ʊʉʈ ʟ'ʻʜʥʘʥʥʷʭ. ʎʝʡ ʤʝʭʘʥʽʟʤ ʟʙʽʣʴʰʫʻ ʚʽʢʥʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ, ʘ ʥʝ ʣʽʥʽʡʥʦ. ɯ ʥʘʨʝʰʪʽ, ʚ ʊʉʈ ʧʨʦʪʦʢʦʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʰʚʠʜʢʦʾ ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʩʠʣʢʠ ʽ ʰʚʠʜʢʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

(fast retransmit and fast recovery). ʐʚʠʜʢʘ ʧʦʚʪʦʨʥʘ ʧʝʨʝʜʘʯʘ ï ʚʠʢʣʠʢʘʻ ʧʦʚʪʦʨʥʫ 

ʧʝʨʝʜʘʯʫ ʫ ʚʠʧʘʜʢʫ ʟ ʦʙʽʨʚʘʥʠʤ ʧʘʢʝʪʦʤ, ʧʨʠ ʯʦʤʫ ʨʦʙʠʪʴ ʮʝ ʰʚʠʜʰʝ, ʥʽʞ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʚʠʯʘʡʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟʘʪʨʠʤʢʠ.  

ʋ ʮʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʥʝʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʤʝʨʝʞʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʊʉʈ 

ʧʨʦʪʦʢʦʣ ʚ ʷʢʦʩʪʽ ʥʘʩʢʨʽʟʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʤʽʨ 

ʚʽʢʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʤʝʭʘʥʽʟʤʘʭ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʉʪʚʦʨʽʪʴ ʥʦʚʠʡ ʧʨʦʝʢʪ 

1. ɿʘʧʫʩʪʽʪʴ OPNET IT Guru Academic Edition ɺʠʙʝʨʽʪʴ New ʟ ʤʝʥʶ File. 

2. ɺʠʙʝʨʽʪʴ Project ʽ ʥʘʪʠʩʥʽʪʴ OK ʅʘʟʚʽʪʴ ʧʨʦʝʢʪ <ʚʘʰʽ ʽʥʽʮʽʘʣʠ> _TCP, 

ʽ ʩʮʝʥʘʨʽʡ No_Drop ʅʘʪʠʩʥʽʪʴ OK. 

3. ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ Startup Wizard: Initial Topology, ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ 

ʚʠʙʨʘʥʦ Create Empty Scenario ʅʘʪʠʩʥʽʪʴ Next ɺʠʙʝʨʽʪʴ ʟʽ 

ʩʧʠʩʢʫ Network Scale Choose From Maps ʅʘʪʠʩʥʽʪʴ Next 

ɺʠʙʝʨʽʪʴ ʥʘ ʢʘʨʪʽ USA ʅʘʪʠʩʥʽʪʴ ʜʚʽʯʽ Next ʅʘʪʠʩʥʽʪʴ 

OK. 

 

ʉʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʽʥʽʮʽʘʣʽʟʫʚʘʪʠ ʤʝʨʝʞʫ: 

1. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Object Palette ʤʘʻ ʧʝʨʝʙʫʚʘʪʠ ʧʦʚʝʨʭ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʑʦʙ ʚʽʜʢʨʠʪʠ ʡʦʛʦ, ʥʘʪʠʩʥʽʪʴ ʥʘ ʽʢʦʥʢʫ. ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʟ ʚʠʧʘʜʘʶʯʦʛʦ 

ʤʝʥʶ ʥʘ ʧʘʥʝʣʽ ʦʙ'ʻʢʪʽʚ ʚʠʙʨʘʪʠ internet_toolbox.  

ʄʦʜʝʣʴ ʚʫʟʣʘ ip32_cloud ʧʨʝʜʩʪʘʚʣʷʻ IP ʤʥʦʞʠʥʠ, ʧʽʜʪʨʠʤʫʶʪʴ 32-ʨʦʟʨʷʜʥʽ 

ʣʽʥʽʾ ʧʦʩʣʽʜʦʚʥʦʾ ʧʝʨʝʜʘʯʽ, ʯʝʨʝʟ ʷʢʽ ʤʦʞʝ ʙʫʪʠ ʟʤʦʜʝʣʴʦʚʘʥʠʡ IP ʪʨʘʬʽʢ. IP 
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ʧʘʢʝʪʠ, ʷʢʽ ʧʨʠʙʫʚʘʶʪʴ ʥʘ ʽʥʪʝʨʬʝʡʩ ʙʫʜʴ-ʷʢʦʛʦ ʙʝʟʣʽʯʽ (ʭʤʘʨʠ), ʤʘʨʰʨʫʪʽʟʽʨʫʻʪʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʚʠʚʝʜʝʥʥʷ, ʟʘʩʥʦʚʘʥʦʤʫ ʥʘ ʾʭ IP 

ʘʜʨʝʩʘʭ. ʇʨʦʪʦʢʦʣ RIP ʽ OSPF ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʽ 

ʜʠʥʘʤʽʯʥʦʛʦ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʴ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʭʤʘʨ, ʽ ʜʣʷ ʚʠʙʦʨʫ ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʘʜʘʧʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ. ʊʘʢʦʤʫ ʭʤʘʨʽ ʧʦʪʨʽʙʥʦ ʬʽʢʩʦʚʘʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʜʣʷ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʢʦʞʥʦʛʦ ʧʘʢʝʪʘ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ Packet Latency.   

2. ɼʦʜʘʡʪʝ ʚ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʧʨʦʝʢʪʫ ʥʘʩʪʫʧʥʽ ʦʙ'ʻʢʪʠ ʟ ʧʘʥʝʣʽ: Application 

Config, Profile Config, ip32_Cloud, ʽ ʜʚʽ ʧʽʜʤʝʨʝʞʽ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʜʦʜʘʪʠ 

ʦʙ'ʻʢʪ ʟ ʧʘʥʝʣʽ, ʢʣʽʢʥʽʪʴ ʧʦ ʟʥʘʯʢʫ ʦʙ'ʻʢʪʘ ʥʘ ʧʘʥʝʣʽ ʽ ʫʪʨʠʤʫʶʯʠ ʤʠʰʢʫ ʟ 

ʥʘʪʠʩʥʫʪʦʶ ʢʥʦʧʢʦʶ =>> ʇʝʨʝʤʽʩʪʽʪʴ ʢʫʨʩʦʨ ʤʠʰʽ ʚ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ =>>. 

ʂʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ, ʱʦʙ ʟʘʚʝʨʰʠʪʠ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʮʴʦʛʦ 

ʪʠʧʫ. 

3. ɿʘʢʨʠʡʪʝ ʧʘʥʝʣʴ. 

4. ʇʝʨʝʡʤʝʥʫʡʪʝ ʜʦʜʘʥʽ ʦʙ'ʻʢʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. ɯ ʟʙʝʨʝʞʽʪʴ ɺʘʰ ʧʨʦʝʢʪ. 

ʈʠʩʫʥʦʢ 1 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʝʨʝʞʽ:  

1. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ Applications =>> Edit Attributes =>> 

ɿʙʽʣʴʰʪʝ ʘʪʨʠʙʫʪ Application Definitions ʽ ʚʩʪʘʥʦʚʽʪʴ ʧʘʨʘʤʝʪʨ rows => 1 

=>> ɿʙʽʣʴʰʪʝ ʥʦʚʫ ʣʽʥʽʶ =>> ʅʘʟʚʽʪʴ ʣʽʥʽʶ FTP_Application.  

i. ʈʦʟʰʠʨʪʝ ʽʻʨʘʨʭʽʶ Description =>> ɺʽʜʨʝʜʘʛʫʡʪʝ ʨʷʜʦʢ FTP ʷʢ ʧʦʢʘʟʘʥʦ 

(ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʘʨʘʤʝʪʨ 

Special Value ʽʟ ʟʥʘʯʝʥʥʷʤ Not Used): 
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ʈʠʩʫʥʦʢ 2 

 

ʈʠʩʫʥʦʢ 3 

2. ʅʘʪʠʩʥʽʪʴ ʜʚʽʯʽ OK ʽ ʧʦʪʽʤ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ.   

 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ: 

1. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʚʝʨʰʠʥʽ Profiles =>> Edit Attributes =>> 

ɿʙʽʣʴʰʫʻʤʦ ʘʪʨʠʙʫʪ Profile Configuration ʽ ʚʩʪʘʥʦʚʣʶʻʤʦ rows => 1. 

i. ɺʚʝʜʽʪʴ ʽ ʥʘʟʚʽʪʴ ʘʪʨʠʙʫʪ row 0, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ =>> ʅʘʪʠʩʥʽʪʴ OK. 
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ʈʠʩʫʥʦʢ 4 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʽʜʤʝʨʝʞʽ West Subnet: 

1. ʂʣʘʮʥʽʪʴ ʜʚʽʯʽ ʧʦ ʚʝʨʰʠʥʽ ʧʽʜʤʝʨʝʞʽ West. ʇʝʨʝʜ ʚʘʤʠ ʟ'ʷʚʠʪʴʩʷ ʚʽʣʴʥʠʡ 

ʧʨʦʩʪʽʨ, ʱʦ ʧʦʢʘʟʫʻ, ʱʦ ʚ ʧʽʜʤʝʨʝʞʽ ʥʝʤʘʻ ʦʙ'ʻʢʪʽʚ. 

2. ɺʽʜʢʨʠʡʪʝ ʧʘʥʝʣʴ ʦʙ'ʻʢʪʽʚ ʽ ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʚ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ 

ʚʠʙʨʘʪʠ internet_toolbox.   

3. ɼʦʜʘʡʪʝ ʚ ʧʽʜʤʝʨʝʞʫ ʥʘʩʪʫʧʥʽ ʦʙ'ʻʢʪʠ: ʦʜʠʥ ethernet_server, ʦʜʠʥ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ethernet4_slip8_gtwy, ʽ ʟ'ʻʜʥʘʡʪʝ ʾʭ ʽʟ ʜʚʦʥʘʧʨʘʚʣʝʥʠʤ 

ʟ'ʻʜʥʘʥʥʶ 100_BaseT =>> =>> ʇʝʨʝʡʤʝʥʫʡʪʝ 

ʦʙ'ʻʢʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ.  

 

ʈʠʩʫʥʦʢ 5 

4. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ Server_West =>> Edit Attributes: 

i. ɺʽʜʨʝʜʘʛʫʡʪʝ Application: Supported Services =>> ɺʩʪʘʥʦʚʽʪʴ rows => 1 =>> 

ɺʩʪʘʥʦʚʽʪʴ Name ʟʽ ʟʥʘʯʝʥʥʷʤ FTP_Application =>> ʅʘʪʠʩʥʽʪʴ OK. 
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ii. ɺʽʜʨʝʜʘʛʫʡʪʝ ʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʘ Server Address ʽ ʚʧʠʰʽʪʴ Server_West. 

iii.  ʈʦʟʰʠʨʶʻʤʦ ʽʻʨʘʨʭʽʶ TCP Parameters =>> ʅʘʜʘʻʤʦ ʘʪʨʠʙʫʪʘʤ Fast 

Retransmit ʽ Fast Recovery ʟʥʘʯʝʥʥʷ Disabled. 

5. ʅʘʪʠʩʥʽʪʴ OK ʽ ʧʦʪʽʤ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 

ʊʝʧʝʨ ʧʦʚʥʽʩʪʶ ʥʘʣʘʰʪʫʚʘʣʠ ʧʦʜʩʝʪʴ West. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʡʪʠ ʜʦ 

ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷ ʧʨʦʝʢʪʫ, ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ Go to next higher level. 

 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʽʜʤʝʨʝʞʽ East Subnet: 

1. ʂʣʘʮʥʽʪʴ ʜʚʽʯʽ ʧʦ ʚʝʨʰʠʥʽ ʧʽʜʤʝʨʝʞʽ West. ɿ'ʷʚʠʪʴʩʷ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ, ʱʦ 

ʧʦʢʘʟʫʻ, ʱʦ ʚ ʧʽʜʤʝʨʝʞʽ ʥʝʤʘʻ ʦʙ'ʻʢʪʽʚ.  

2. ɺʽʜʢʨʠʡʪʝ ʧʘʥʝʣʴ ʦʙ'ʻʢʪʽʚ ʽ ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʚ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ 

ʚʠʙʨʘʪʠ internet_toolbox. 

3. ɼʦʜʘʡʪʝ ʚ ʧʽʜʤʝʨʝʞʘ ʥʘʩʪʫʧʥʽ ʦʙ'ʻʢʪʠ: ʦʜʠʥ ethernet_wkstn, ʦʜʠʥ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ ethernet4_slip8_gtwy, ʽ ʟ'ʻʜʥʘʡʪʝ ʾʭ ʽʟ ʜʚʦʥʘʧʨʘʚʣʝʥʠʤ 

ʟ'ʻʜʥʘʥʥʶ 100_BaseT =>> =>> ʇʝʨʝʡʤʝʥʫʡʪʝ 

ʦʙ'ʻʢʪʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. 
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4. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ Client_East =>> Edit Attributes: 

i. ʈʦʟʰʠʨʪʝ ʽʻʨʘʨʭʽʶ Application: Supported Profiles =>> ɺʩʪʘʥʦʚʽʪʴ rows 

=> 1 =>> ʈʦʟʰʠʨʪʝ ʽʻʨʘʨʭʽʶ row 0 =>> ɺʩʪʘʥʦʚʽʪʴ Profile Name ʩo 

ʟʥʘʯʝʥʥʷʤ FTP_Profile. 

ii. ɺʩʪʘʥʦʚʽʪʴ ʟʥʘʯʝʥʥʷ Client_ East ʘʪʨʠʙʫʪʫ Client Address. 

iii.  ɺʽʜʨʝʜʘʛʫʡʪʝ ʘʪʨʠʙʫʪ Application: Destination Preferences ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: ɺʩʪʘʥʦʚʽʪʴ rows => 1 =>> ɺʩʪʘʥʦʚʽʪʴ ʚ Symbolic Name 

ʟʥʘʯʝʥʥʷ FTP Server =>> ɺʽʜʨʝʜʘʛʫʡʪʝ Actual Name =>> ɺʩʪʘʥʦʚʽʪʴ 

rows => 1 =>> ʋ ʥʦʚʦʤʫ ʨʷʜʢʫ, ʚ ʢʦʣʦʥʮʽ Name ʧʨʦʧʠʩʫʻʤʦ 

Server_West.  
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5. ʅʘʪʠʩʥʽʪʴ ʪʨʠʯʽ OK ʽ ʧʦʪʽʤ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 

6. ʊʝʧʝʨ ʧʦʚʥʽʩʪʶ ʥʘʣʘʰʪʫʚʘʣʠ ʧʦʜʩʝʪʴ East. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʝʨʝʡʪʠ ʜʦ 

ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷ ʧʨʦʝʢʪʫ, ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ Go to next higher level. 

 

ʇʽʜʢʣʶʯʝʥʥʷ ʧʽʜʤʝʨʝʞ ʜʦ ʭʤʘʨʠ IP Cloud: 

1. ɺʽʜʢʨʠʡʪʝ ʧʘʥʝʣʴ ʦʙ'ʻʢʪʽʚ. 

2. ɺʠʢʦʨʠʩʪʦʚʫʶ ʜʚʘ ʜʚʦʥʘʧʨʘʚʣʝʥʠʭ ʟ'ʻʜʥʘʥʥʷ PPP_DS3, ʧʽʜʢʣʶʯʘʻʤʦ 

ʧʽʜʤʝʨʝʞʽ East ʽ West ʜʦ ʭʤʘʨʠ IP Cloud. 

3. ɿ'ʷʚʠʪʴʩʷ ʚʠʧʘʜʘʶʯʝ ʜʽʘʣʦʛʦʚʝ ʤʝʥʶ, ʚ ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʚʝʨʜʠʪʠ, ʱʦ 

ʙʘʞʘʻʪʝ ʧʽʜʢʣʶʯʠʪʠ ʧʽʜʤʝʨʝʞʽ ʜʦ IP Cloud. ʇʝʨʝʚʽʨʪʝ, ʯʠ ʚʠʙʨʘʣʠ "routers". 

4. ɿʘʢʨʠʡʪʝ ʧʘʥʝʣʴ. 
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ɺʠʙʽʨ ʩʪʘʪʠʩʪʠʢʠ:  

1. ʋ ʧʽʜʤʝʨʝʞʽ West ʥʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ Server_West ʽ 

ʚʠʙʝʨʽʪʴ ʚ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ Choose Individual Statistics. 

çOPNET ʥʘʜʘʻ ʥʘʩʪʫʧʥʽ ʤʦʜʝʣʽ: All values ï ʟʙʠʨʘʻ ʚʩʽ ʜʘʥʽ ʩʪʘʪʠʩʪʠʢʠ. 

Sample-ʟʙʠʨʘʻ ʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʠʤʯʘʩʦʚʠʤ 

ʽʥʪʝʨʚʘʣʦʤ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʯʘʩʦʚʠʡ ʽʥʪʝʨʚʘʣ ʜʦʨʽʚʥʶʻ 10, ʪʦ ʜʘʥʽ ʙʫʜʫʪʴ 

ʟʘʧʠʩʫʚʘʪʠʩʷ ʢʦʞʥʽ 10 ʩʝʢʫʥʜ. ʗʢʱʦ ʯʠʩʣʦ ʜʠʩʢʨʝʪʠʟʘʮʽʾ ʜʦʨʽʚʥʶʻ 10, ʪʦ ʙʫʜʝ 

ʟʘʧʠʩʫʚʘʪʠʩʷ ʢʦʞʝʥ 10-ʡ ʚʽʜʣʽʢ ʜʘʥʠʭ. ɯʥʰʽ ʜʘʥʽ ʙʫʜʫʪʴ ʚʪʨʘʯʝʥʽè.  

çBucket-ʟʙʠʨʘʻ ʚʩʽ ʜʘʥʽ ʧʨʦʪʷʛʦʤ ʟʘʜʘʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʚ ʢʦʰʠʢ ʜʘʥʠʭ 

(data bucket) ʽ ʛʝʥʝʨʫʻ ʨʝʟʫʣʴʪʘʪ ʫ ʢʦʞʥʽʡ ʢʦʰʠʢʫ; ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ 

ʫʤʦʚʯʘʥʥʷʤè.   
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2. ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ Choose Results, ʚʠʙʝʨʽʪʴ ʥʘʩʪʫʧʥʫ ʩʪʘʪʠʩʪʠʢʫ:   

TCP Connection =>> Congestion Window Size (bytes) ʽ Sent Segment 

Sequence Number.  

3. ʂʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʧʦ ʩʪʘʪʠʩʪʠʮʽ Congestion Window Size 

(bytes) =>> ɺʠʙʝʨʽʪʴ Change Collection Mode =>> ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ 

ʧʝʨʝʚʽʨʪʝ Advanced =>> ʋ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ, ʧʨʠʩʚʦʶʻʤʦ ʘʪʨʠʙʫʪʫ 

Capture mode ʟʥʘʯʝʥʥʷ all values, ʷʢ ʧʦʢʘʟʘʥʦ =>> ɯ ʥʘʪʠʩʥʽʪʴ OK. 
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4. ʂʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʩʪʘʪʠʩʪʠʢʫ Sent Segment Sequence 

Number =>> ɺʠʙʝʨʽʪʴ Change Collection Mode =>> ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ 

ʧʝʨʝʚʽʨʪʝ Advanced =>> ʋ ʚʠʧʘʜʘʶʯʦʤʫ ʤʝʥʶ, ʧʨʠʩʚʦʶʻʤʦ ʘʪʨʠʙʫʪʫ 

Capture mode ʟʥʘʯʝʥʥʷ all values.  

5. ʅʘʪʠʩʥʽʪʴ ʜʚʽʯʽ OK ʽ ʧʦʪʽʤ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ.  

6. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ Go to next higher level. 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʊʝʧʝʨ ʥʝʦʙʭʽʜʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ: 

1. ʅʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ ʽ ʟ'ʷʚʠʪʴʩʷ ʚʽʢʥʦ Configure Simulation. 

2. ɺʩʪʘʥʦʚʽʪʴ ʪʨʠʚʘʣʽʩʪʴ 10.0 minutes. 

3. ʅʘʪʠʩʥʽʪʴ OK ʽ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ.  

 

ʉʪʚʦʨʝʥʥʷ ʢʦʧʽʾ ʩʮʝʥʘʨʽʶ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʰʚʠʜʢʦʾ ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʩʠʣʢʠ ʧʨʦʪʦʢʦʣ ʊʉʈ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʩʠʣʢʠ ʚʪʨʘʯʝʥʠʭ ʩʝʛʤʝʥʪʽʚ ʱʝ ʜʦ ʪʦʛʦ, ʷʢ ʚʽʜʙʫʜʝʪʴʩʷ 
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ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʪʘʡʤʝʨʘ ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʩʠʣʢʠ. ʇʽʩʣʷ ʧʝʨʝʩʠʣʘʥʥʷ ʚʪʨʘʯʝʥʦʛʦ 

ʩʝʛʤʝʥʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʘʣʝ ʥʝ ʧʦʚʽʣʴʥʠʡ ʩʪʘʨʪ. ʎʝ ʽ ʻ 

ʘʣʛʦʨʠʪʤ ʰʚʠʜʢʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ. 

ʗʢ ʧʨʘʚʠʣʦ, ʘʣʛʦʨʠʪʤʠ ʰʚʠʜʢʦʾ ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʩʠʣʢʠ ʽ ʰʚʠʜʢʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʨʘʟʦʤ (RFC 2001). 

ʋ ʤʝʨʝʞʽ, ʷʢʫ ʪʽʣʴʢʠ ʱʦ ʩʪʚʦʨʠʣʠ, ʮʝ ʤʝʨʝʞʘ ʙʝʟ ʙʨʘʢʦʚʘʥʠʭ ʧʘʢʝʪʽʚ. ʊʘʢʦʞ 

ʚʠʢʣʶʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʚʠʜʢʦʾ ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʩʠʣʢʠ ʽ ʰʚʠʜʢʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚ ʧʨʦʪʦʢʦʣʽ ʊʉʈ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʝʬʝʢʪ ʙʨʘʢʦʚʘʥʠʭ 

ʧʘʢʝʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʩʪʚʦʨʠʤʦ ʜʚʘ ʜʦʜʘʪʢʦʚʽ ʩʮʝʥʘʨʽ.ʾ 

1. ɿ ʤʝʥʶ Scenarios ʚʠʙʝʨʽʪʴ Duplicate Scenario ʽ ʥʘʟʚʽʪʴ ʡʦʛʦ Drop_NoFast =>> 

ʅʘʪʠʩʥʽʪʴ OK. 

2. ʋ ʥʦʚʦʤʫ ʩʮʝʥʘʨʽʾ ʢʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʘʰʠ ʥʘ IP Cloud =>> Edit 

Attributes =>> ʇʨʠʚʣʘʩʥʽʪʴ ʘʪʨʠʙʫʪʫ Packet Discard Ratio ʟʥʘʯʝʥʥʷ 0.05%. 

3. ʅʘʪʠʩʥʽʪʴ OK ʽ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 

4. ʇʝʨʝʙʫʚʘʶʯʠ ʚ ʩʮʝʥʘʨʽʾ Drop_NoFast, ʚ ʤʝʥʶ Scenarios ʚʠʙʝʨʽʪʴ Duplicate 

Scenario ʽ ʥʘʟʚʽʪʴ ʡʦʛʦ Drop_Fast. 

5. ʋ ʩʮʝʥʘʨʽʾ Drop_Fast, ʢʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ Server_ West, ʷʢʠʡ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʜʤʝʨʝʞʽ West =>> Edit Attributes =>> ʈʦʟʰʠʨʪʝ ʽʻʨʘʨʭʽʶ 

TCP Parameters =>> ɺʢʘʟʫʻʤʦ ʘʪʨʠʙʫʪ Fast Retransmit =>> ʅʘʜʘʻʤʦ 

ʘʪʨʠʙʫʪʫ Fast Recovery ʟʥʘʯʝʥʥʷ Reno. 

6. ʅʘʪʠʩʥʽʪʴ OK ʽ ʧʦʪʽʤ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ.  

ɿʘʧʫʩʢ ʤʦʜʝʣʶʚʘʥʥʷ 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʘʧʫʩʪʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʴʦʭ ʩʮʝʥʘʨʽʾʚ ʦʜʥʦʯʘʩʥʦ: 

1. ʇʝʨʝʡʜʽʪʴ ʚ ʤʝʥʶ Scenarios =>> ɺʠʙʝʨʽʪʴ Manage Scenarios. 

2. ʋ ʢʦʣʦʥʮʽ Results ʟʤʽʥʽʪʴ ʟʥʘʯʝʥʥʷ ʥʘ <collect> (ʘʙʦ <recollect>). ɼʣʷ 

ʪʨʴʦʭ ʩʮʝʥʘʨʽʾʚ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʥʘʩʪʫʧʥʠʡ ʤʘʣʶʥʦʢ. 



39 

 

ʈʠʩʫʥʦʢ 9 

3. ʑʦʙ ʟʘʧʫʩʪʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʴʦʭ ʩʮʝʥʘʨʽʾʚ, ʥʘʪʠʩʥʽʪʴ OK. 

4. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʩʮʝʥʘʨʽʶ ʥʘʪʠʩʥʽʪʴ Close 

=>> ɿʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 

ʇʝʨʝʛʣʷʜ ʨʝʟʫʣʴʪʘʪʽʚ  

ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʝʨʝʢʣʶʯʠʪʠ ʩʮʝʥʘʨʽʡ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ Switch to ʟ ʤʝʥʶ 

Scenario ʘʙʦ ʧʨʦʩʪʦ ʥʘʪʠʩʥʫʪʠ Ctrl + <ʥʦʤʝʨ ʩʮʝʥʘʨʽʶ>.  

ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ: 

1. ʇʝʨʝʡʜʽʪʴ ʜʦ ʩʮʝʥʘʨʽʶ Drop_NoFast (ʜʨʫʛʠʡ ʟʘ ʨʘʭʫʥʢʦʤ) ʽ ʚʠʙʝʨʽʪʴ View 

Resultsɿ ʤʝʥʶ Results. 

2. ʈʦʟʢʨʠʡʪʝ ʥʘ ʚʝʩʴ ʝʢʨʘʥ ʽʻʨʘʨʭʽʶ Object Statistics ʽ ʚʠʙʝʨʽʪʴ ʥʘʩʪʫʧʥʽ ʜʚʘ 

ʨʝʟʫʣʴʪʘʪʠ: Congestion Window Size (bytes) ʽ Sent Segment Sequence Number. 

 

ʈʠʩʫʥʦʢ 10 

3. ʅʘʪʠʩʥʽʪʴ Show. ʆʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 
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ʈʠʩʫʥʦʢ 11 

4. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʙʽʣʴʰʠʪʠ ʜʝʪʘʣʽ ʛʨʘʬʽʢʘ, ʟʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʤʠh  ̔ʽ ʥʘʤʘʣʶʡʪʝ 

ʢʫʨʩʦʨʦʤ ʧʨʷʤʦʢʫʪʥʠʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. 

5. ɻʨʘʬʽʢ ʧʨʠʡʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ:  

 

ʈʠʩʫʥʦʢ 12 
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6. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ Segment Sequence Number ʤʘʡʞʝ ʨʽʚʥʠʡ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ 

ʧʘʜʽʥʥʷ ʚʽʢʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. 

7. ɿʘʢʨʠʡʪʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ View Results ʽ ʚʠʙʝʨʽʪʴ ʫ ʤʝʥʶ Result ʧʫʥʢʪ 

Compare Results. 

8. ʈʦʟʪʷʛʥʽʪʴ ʥʘ ʚʩʝ ʚʽʢʥʦ ʽʻʨʘʨʭʽʶ Object Statistics, ʷʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ, ʽ 

ʚʠʙʝʨʽʪʴ ʥʘʩʪʫʧʥʠʡ ʨʝʟʫʣʴʪʘʪ: Sent Segment Sequence Number. 

 

ʈʠʩʫʥʦʢ 13 

9. ʅʘʪʠʩʥʽʪʴ Show. ʇʽʩʣʷ ʟʙʽʣʴʰʝʥʥʷ ʦʪʨʠʤʘʥʠʡ ʛʨʘʬʽʢ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʠʛʣʷʜ: 

 

ʈʠʩʫʥʦʢ 14 
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ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʏʦʤʫ Segment Sequence Number ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ 

ʛʨʘʬʽʢʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ) ʧʨʠ ʟʤʽʥʽ ʚʽʢʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ? 

2. ʇʨʦʘʥʘʣʽʟʫʡʪʝ ʛʨʘʬʽʢ, ʥʘ ʷʢʦʤʫ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ Segment Sequence 

ʪʨʴʦʭ ʩʮʝʥʘʨʽʾʚ. ʏʦʤʫ ʟʥʘʯʝʥʥʷ ʩʮʝʥʘʨʽʶ Drop_NoFast ʟʨʦʩʪʘʻ ʧʦʚʽʣʴʥʽʰʝ 

ʚʩʴʦʛʦ? 

3. ɼʣʷ ʩʮʝʥʘʨʽʾʚ Drop_NoFast ʦʪʨʠʤʘʻʪʝ ʛʨʘʬʽʢ, ʟʘ ʷʢʠʤ ʤʦʞʥʘ ʙʫʜʝ ʧʦʨʽʚʥʷʪʠ 

Sent Segment Sequence Number ʟ Received Segment ACK Number ʜʣʷ 

Server_West. ʇʦʷʩʥʽʪʴ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ʇʽʜʢʘʟʢʘ: ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʜʣʷ ʩʪʘʪʠʩʪʠʢʠ Segment ACK Number 

ʧʘʨʘʤʝʪʨʘʤ Capture mode ʽ Received ʧʨʠʩʚʦʻʥʦ ʟʥʘʯʝʥʥʷ all values. 

4. ʉʪʚʦʨʽʪʴ ʽʥʰʠʡ ʩʮʝʥʘʨʽʡ, ʷʢ ʜʫʙʣʽʢʘʪ ʩʮʝʥʘʨʽʶ Drop_Fast. ʅʘʟʚʽʪʴ ʥʦʚʠʡ 

ʩʮʝʥʘʨʽʡ Q4_Drop_Fast_Buffer. ʋ ʥʦʚʦʤʫ ʩʮʝʥʘʨʽʾ ʟʤʽʥʽʪʴ ʘʪʨʠʙʫʪʠ ʚʝʨʰʠʥʠ 

Client_East ʽ ʥʘʜʘʡʪʝ ʟʥʘʯʝʥʥʷ 65535 ʡʦʛʦ ʘʪʨʠʙʫʪʫ Receiver Buffer (bytes) 

(ʦʜʠʥ ʟ ʧʘʨʘʤʝʪʨʽʚ TCP). ʇʦʙʫʜʫʡʪʝ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Congestion Window 

Size (bytes) ʜʣʷ Server_West ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʙʫʬʝʨʘ ʦʜʝʨʞʫʚʘʯʘ (ʧʦʨʽʚʥʷʡʪʝ 

ʛʨʘʬʽʢ ʚʽʢʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʩʮʝʥʘʨʽʶ Drop_Fast ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʛʨʘʬʽʢʦʤ ʜʣʷ ʩʮʝʥʘʨʽʶ Q4_Drop_Fast_Buffer). 



43 

ʃɸɹʆʈɸʊʆʈʅɸ ʈʆɹʆʊɸ ˉ4 

ʇʆʈʗɼʆʂ ʇɽʈɽɼɸʏɯ ɯ ɺʀɼɸʃɽʅʅʗ ʇɸʂɽʊɯɺ 

ʄʝʪʘ: ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʠʧʠ ʯʝʨʛʠ ʥʘ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʽʚ ʽ ʟʘʪʨʠʤʢʠ 

ʜʣʷ ʨʽʟʥʠʭ ʧʦʩʣʫʛ. 

ʂʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ 

ɺ ʨʘʤʢʘʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ, ʢʦʞʝʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʧʦʚʠʥʝʥ 

ʚʠʢʦʥʘʪʠ ʜʝʷʢʽ ʪʠʧ ʯʝʨʛʠ, ʷʢʘ ʢʝʨʫʻ ʪʠʤ, ʷʢ ʧʘʢʝʪʠ ʙʫʬʝʨʽ ʚ ʦʯʽʢʫʚʘʥʥʽ ʧʝʨʝʜʘʯʽ. 

ʈʽʟʥʽ ʪʠʧʠ ʯʝʨʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʠʤ, ʷʢʽ ʧʘʢʝʪʠ ʧʦʚʠʥʥʽ 

ʧʝʨʝʜʘʚʘʪʠʩʷ (ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ), ʘ ʷʢʽ ʧʘʢʝʪʠ ʚʽʜʢʠʜʘʪʠʩʷ (ʙʫʬʝʨʥʽ). ʏʝʨʛʘ 

ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʟʘʪʨʠʤʢʫ ʧʘʢʝʪʘ, ʚʠʟʥʘʯʘʶʯʠ, ʩʢʽʣʴʢʠ ʧʘʢʝʪʽʚ ʯʝʢʘʻ ʧʝʨʝʜʘʯʽ. 

ʇʨʠʢʣʘʜʘʤʠ ʟʘʛʘʣʴʥʠʭ ʪʠʧʽʚ ʯʝʨʛʠ ʮʝ ʧʝʨʰʠʡ ʟʘʡʰʦʚ ʧʝʨʰʠʡ ʚʠʡʰʦʚ (FIFO) 

ʯʝʨʛʘ, ʯʝʨʛʘ ʧʨʽʦʨʠʪʝʪʽʚ (PQ) ʽ ʟʚʘʞʝʥʦʾ ʩʧʨʘʚʝʜʣʠʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʯʝʨʛ (WFQ). 

ɯʜʝʷ FIFO ʯʝʨʛ ʚ ʪʦʤʫ, ʱʦ ʧʝʨʰʠʡ ʧʘʢʝʪ, ʷʢʠʡ ʧʨʠʙʫʚʘʻ ʥʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʻ 

ʧʝʨʰʠʡ ʧʘʢʝʪ ʜʣʷ ʧʝʨʝʜʘʯʽ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʙʫʬʝʨʥʦʛʦ ʧʨʦʩʪʦʨʫ ʥʘ 

ʢʦʞʥʦʤʫ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ ʟʚʠʯʘʡʥʦ ʦʙʤʝʞʝʥʘ, ʷʢʱʦ ʧʘʢʝʪ ʧʨʠʙʫʚʘʻ ʽ ʯʝʨʛʘ 

(ʙʫʬʝʨʥʝ ʧʨʦʩʪʽʨ) ʻ ʧʦʚʥʠʤ, ʪʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʚʽʜʢʠʜʘʻ ʧʘʢʝʪ. ʎʝ ʨʦʙʠʪʴʩʷ ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʷʢʦʤʫ ʧʦʪʦʢʫ ʧʘʢʝʪ ʥʘʣʝʞʠʪʴ ʪʘ ʡʦʛʦ ʚʘʞʣʠʚʦʩʪʽ. 

PQ ʻ ʧʨʦʩʪʦʶ ʟʤʽʥʦʶ ʦʩʥʦʚʥʠʭ ʯʝʨʛ FIFO. ɯʜʝʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ 

ʚʽʜʟʥʘʯʠʪʠ ʢʦʞʥʦʛʦ ʧʘʢʝʪʘ ʟ ʧʨʽʦʨʠʪʝʪʦʤ, ʥʘʧʨʠʢʣʘʜ, ʚ ʦʙʣʘʩʪʽ IP-ʪʠʧʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ToS). ʄʘʨʰʨʫʪʠʟʘʪʦʨʠ ʧʦʪʽʤ ʨʝʘʣʽʟʫʚʘʪʠ ʢʽʣʴʢʘ ʯʝʨʛ FIFO, ʧʦ 

ʦʜʥʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʘʩʫ ʧʨʽʦʨʠʪʝʪʫ. ɺ ʨʘʤʢʘʭ ʢʦʞʥʦʛʦ ʧʨʽʦʨʠʪʝʪʫ, ʧʘʢʝʪʠ, ʷʢ ʽ 

ʨʘʥʽʰʝ ʫʧʨʘʚʣʷʻʪʴʩʷ ʷʢ ʫ FIFO. ʎʝʡ ʪʠʧ ʯʝʨʛʠ ʜʦʟʚʦʣʷʻ ʧʨʽʦʨʽʪʝʪʥʠʤ ʧʘʢʝʪʘʤ 

ʰʚʠʜʰʝ ʜʽʩʪʘʚʘʪʠʩʷ ʣʽʥʽʾ ʧʝʨʝʜʘʯʽ. 

ɯʜʝʷ ʩʧʨʘʚʝʜʣʠʚʦʾ ʯʝʨʛʠ (FQ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʦʢʨʝʤʦʾ 

ʯʝʨʛʠ ʜʣʷ ʢʦʞʥʦʛʦ ʧʦʪʦʢʫ, ʷʢʠʡ ʚ ʜʘʥʠʡ ʯʘʩ ʦʙʨʦʙʣʷʻʪʴʩʷ ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ. 

ʇʦʪʽʤ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʦʙʩʣʫʛʦʚʫʻ ʮʽ ʯʝʨʛʠ ʚ ʮʠʢʣʽʯʥʦʤʫ ʧʦʨʷʜʢʫ. WFQ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʘʛʫ, ʷʢʫ ʧʨʠʩʚʦʶʻʪʴʩʷ ʢʦʞʥʦʤʫ ʧʦʪʦʢʫ. ʎʷ ʚʘʛʘ ʝʬʝʢʪʠʚʥʦ 

ʢʦʥʪʨʦʣʶʻ ʯʘʩʪʢʫ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʥʘ ʢʦʞʝʥ ʧʦʪʽʢ. ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ToS ʙʽʪʠ ʚ IP-ʟʘʛʦʣʦʚʦʢʘʭ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʮʽʻʾ ʚʘʛʠ. 
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ʋ ʮʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʙʫʜʝ ʩʪʚʦʨʝʥʦ ʤʝʨʝʞʫ, ʷʢʘ ʤʘʻ ʪʨʠ ʧʨʦʛʨʘʤʠ: 

FTP, ʚʽʜʝʦ ʪʘ VoIP. ɹʫʜʝ ʜʦʩʣʽʜʞʝʥʦ, ʷʢ ʚʠʙʽʨ ʪʠʧʫ ʯʝʨʛʠ ʚ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽ ʤʦʞʝ 

ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʝʢʪʫ 

1. ɿʘʧʫʩʪʠʪʠ OPNET ɯʊ-Guru Academic Edition => ɺʠʙʝʨʽʪʴ New ʟ ʤʝʥʶ File. 

2. ɺʠʙʝʨʽʪʴ Project ʪʘ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʆʂ => ʅʘʟʚʽʪʴ ʧʨʦʝʢʪ <ɺʘʰʽ 

ʽʥʽʮʽʘʣʠ>_Queues ʪʘ ʩʮʝʥʘʨʽʡ FIFO  => ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʆʂ. 

3. ʋ Startup Wizard: Initial Topology dialog box, ʧʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʦʙʨʘʥʦ 

Create Empty Scenario => ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ Next => ɺʠʙʝʨʽʪʴ Campus ʟʽ 

Network Scale list => ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ Next, ʪʨʠ ʨʘʟʠ => ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ 

ʆʂ. 

 

ʉʪʚʦʨʝʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʤʝʨʝʞʽ 

ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʤʝʨʝʞʽ: 

ʂʦʥʬʽʛʫʨʘʮʽʷ QoS ʚʫʟʣʘ ʚʠʟʥʘʯʘʻ ʘʪʨʠʙʫʪ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʨʦʪʦʢʦʣʽʚ ʚ IP-ʨʽʚʥʷ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʧʦʩʠʣʘʪʠʩʷ ʜʦ ʦʢʨʝʤʠʭ ʚʫʟʣʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʤʚʦʣʽʯʥʠʭ ʽʤʝʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʨʽʟʥʽ ʧʨʦʬʽʣʽ, ʪʘʢʽ ʷʢ ʯʝʨʛʠ FIFO, 

WFQ, ʧʨʽʦʨʠʪʝʪʥʽ ʯʝʨʛʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʯʝʨʛʠ MWRR, MDRR ʽ 

DWRR. 

1. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ Object Palette ʧʦʚʠʥʥʝ ʙʫʪʠ ʟʘʨʘʟ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ 

ʧʨʦʝʢʪʫ. ʗʢʱʦ ʮʝ ʥʝ ʪʘʢ, ʪʦ ʚʽʜʢʨʠʡʪʝ ʡʦʛʦ, ʥʘʪʠʩʥʫʚʰʠ . 

ʇʝʨʝʢʦʥʘʡʪʝʩʷ, ʱʦ ʧʫʥʢʪ internet_toolbox ʝʣʝʤʝʥʪʽʚ ʚʠʙʨʘʥʠʡ ʟ ʤʝʥʶ 

ʧʘʣʽʪʨʠ ʦʙ'ʻʢʪʽʚ. 

2. ɼʦʜʘʪʠ ʚ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ ʧʨʦʝʢʪʫ ʥʘʩʪʫʧʥʽ ʦʙ'ʻʢʪʠ ʟ ʧʘʣʽʪʨʠ: ɿʘʷʚʢʘ Config, 

ʧʨʦʬʽʣʴ ʢʦʥʬʽʛʫʨʘʮʽʾ, QoS ʘʪʨʠʙʫʪʽʚ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʧ'ʷʪʴ ethernet_wkstn, ʦʜʠʥ 

ethernet_server ʽ ʜʚʘ ethernet4_slip8_gtwy ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. 

3. ʇʽʜʢʣʶʯʽʪʴ ʦʙʠʜʚʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʨʘʟʦʤ ʟ ʜʚʦʥʘʧʨʘʚʣʝʥʠʤ PPP_DS1 

ʧʦʩʠʣʘʥʥʷʤ. 
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4. ʇʽʜʢʣʶʯʽʪʴ ʨʦʙʦʯʽ ʩʪʘʥʮʽʾ ʽ ʩʝʨʚʝʨʠ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʚʦʥʘʧʨʘʚʣʝʥʫ10Base_T ʧʦʩʠʣʘʥʥʷ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʤʘʣʶʥʢʫ. 

5. ʇʝʨʝʡʤʝʥʫʡʪʝ ʦʙ'ʻʢʪʠ, ʜʦʜʘʚ, ʷʢ ʧʦʢʘʟʘʥʦ, ʘ ʧʦʪʽʤ ʟʙʝʨʝʞʽʪʴ ʚʘʰ ʧʨʦʝʢʪ.  

 

ʈʠʩʫʥʦʢ 1 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ: 

ʊʠʧ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ToS) ʧʨʠʩʚʦʶʻʪʴʩʷ IP-ʧʘʢʝʪʘʤ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ 

ʘʪʨʠʙʫʪ ʩʝʩʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʘʢʝʪʘʤ ʥʘʜʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʣʫʛʠ ʚ IP-ʯʝʨʟʽ.  

PCM (Pulse Code Modulation) ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʜʫʨʫ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʦʮʠʬʨʦʚʢʠ ʧʨʦʤʦʚʠ ʧʝʨʝʜ ʾʭ ʚʽʜʧʨʘʚʢʦʶ ʧʦ ʤʝʨʝʞʽ. 

1. ʂʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʚʫʟʣʽ ʇʨʦʛʨʘʤʠ =>> Edit Attributes 

ʈʦʟʛʦʨʥʽʪʴ ʽʻʨʘʨʭʽʶ ʚʠʟʥʘʯʝʥʴ ʜʦʜʘʪʢʽʚ =>> ʨʷʜʢʽʚ Set 3 =>> ɯʤ'ʷ ʨʷʜʢʠ: 

FTP ʧʨʦʛʨʘʤʠ, ʚʽʜʝʦ ʜʦʜʘʪʢʽʚ ʽ VoIP-ʜʦʜʘʪʢʽʚ. 

i. ʇʝʨʝʡʪʠ ʜʦ FTP ʨʷʜ ʜʦʜʘʪʢʽʚ =>> ʈʦʟʛʦʨʥʫʪʠ ʦʧʠʩ ʽʻʨʘʨʭʽʾ =>> 

ʇʨʠʟʥʘʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ftp-=>> ʅʘʪʠʩʥʽʪʴ ʥʘ ʚʠʩʦʢʝ 

ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʙʝʨʽʪʴ çɿʤʽʥʠʪʠè ʟ ʚʠʧʘʜʘʶʯʦʛʦ ʤʝʥʶ * 

ʇʨʠʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ (10) ɯʥʪʝʨ-ʟʘʧʠʪʫ =>> ʏʘʩ ʇʨʠʟʥʘʯʝʥʥʷ 

ʧʦʩʪʽʡʥʦʛʦ (1000000) ʥʘ ʨʦʟʤʽʨ ʬʘʡʣʫ. ʊʨʠʤʘʡʪʝ ʪʠʧʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

(ToS) ʷʢ Best Effort (0). 

ii. ʇʝʨʝʡʪʠ ʜʦ ʥʠʟʢʠ ʜʦʜʘʪʢʽʚ ʚʽʜʝʦ =>> ʈʦʟʛʦʨʥʫʪʠ ʦʧʠʩ ʽʻʨʘʨʭʽʾ =>> 

ʇʨʠʟʥʘʯʝʥʥʷ ʥʠʟʴʢʦʾ ɼʦʟʚʽʣ ʜʣʷ ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮʽʡ =>> ʅʘʪʠʩʥʽʪʴ ʥʘ 

ʥʠʟʴʢʝ ʟʥʘʯʝʥʥʷ ɼʦʟʚʽʣ ʚʽʜʝʦ ʽ ʚʠʙʝʨʽʪʴ Edit => ʈʝʜʘʛʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʪʠʧʫ 
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ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʣʷ (ʅʘʩʪʨʦʡʢʘ TOS / DSCP ʚʽʢʥʦ) =>> ɿ ʨʦʟʢʨʠʚʥʦʛʦ â 

ʤʝʥʶ, ʧʨʠʟʥʘʯʠʪʠ ʇʦʪʦʢʦʚʝ ʤʫʣʴʪʠʤʝʜʽʘ (4) ɻʉ =>> ɼʚʽʯʽ ʥʘʪʠʩʥʽʪʴ 

ʢʥʦʧʢʫ ʆʂ. 

iii.  ʇʝʨʝʡʪʠ ʜʦ ʥʠʟʢʠ ʜʦʜʘʪʢʽʚ VoIP =>> ʈʦʟʛʦʨʥʫʪʠ ʦʧʠʩ ʽʻʨʘʨʭʽʾ =>> 

ʇʨʠʟʥʘʯʠʪʠ ʷʢʦʩʪʽ PCM ʤʦʚʠ ʚ ʛʦʣʦʩ. ʗʢʱʦ ʟʤʽʥʠʪʝ ʡʦʛʦ, ʪʦ ʤʦʞʝʪʝ 

ʙʘʯʠʪʠ, ʱʦ TOS, ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʴʦʛʦ ʻ Interactive Voice (6). 

2. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʆʂ, ʘ ʧʦʪʽʤ ʟʙʝʨʝʞʽʪʴ ʧʨʦʝʢʪ. 

 

ʈʠʩʫʥʦʢ 2 

ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ:  

1. ʂʣʘʮʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ ʚʫʟʣʽ ʧʨʦʬʽʣʽ  =>> Edit Attributes 

ʈʦʟʰʠʨʝʥʥʷ ʧʨʦʬʽʣʶ ʂʦʥʬʽʛʫʨʘʮʽʷ ʽʻʨʘʨʭʽʾ =>> ʥʘʙʽʨ ʨʷʜʢʽʚ ʜʦ 3.  

i. ɼʘʡʪʝ ʽʤôʷ ʪʘ ʚʩʪʘʥʦʚʽʪʴ ʘʪʨʠʙʫʪʠ ʨʷʜʫ 0, ʷʢ ʧʦʢʘʟʘʥʦ:   
























































































































