
1 

 

Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

 

    ɂɧɫɬɢɬɭɬ ɤɨɫɦɢɱɟɫɤɢɯ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ   . 
ɢɧɫɬɢɬɭɬ 

                                ȼɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ                        . 
ɤɚɮɟɞɪɚ 

 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
______  Ɉ.ȼ.ɇɟɩɨɦɧɹɳɢɣ 
  ɩɨɞɩɢɫɶ           ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ  
« ___»   _____  2018 ɝ. 

 

 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 

09.03.01 ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ 
     ɤɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɬɵ ɫɟɬɢ ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɩɨɥɨɝɢɢ, ɪɚɛɨɬɚɸɳɟɣ ɩɨ 
ɩɪɨɬɨɤɨɥɭ RSTP, ɢ ɨɰɟɧɤɚ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɪɟɞɫɬɜɚɦɢ OmNet++ 

ɬɟɦɚ 

 

 

 

 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

ɞɨɰɟɧɬ, ɤ.ɬ.ɧ. 
ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ

Ɉ.Ⱥ. Ɋɭɫɚɧɨɜɚ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɵɩɭɫɤɧɢɤ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

 Ɉ.ɘ. Ⱥɧɢɳɟɧɤɨ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

ɞɨɰɟɧɬ, ɤ.ɬ.ɧ. 
ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ

ȼ.ɂ. ɂɜɚɧɨɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

 

 

Ʉɪɚɫɧɨɹɪɫɤ 2018 

 



2 

 

ɋɈȾȿɊɀȺɇɂȿ 
 

ȼȼȿȾȿɇɂȿ .............................................................................................................. 3 

1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ............................................................................ 4 

1.1 Ɉɛɡɨɪ ɩɪɨɬɨɤɨɥɚ RSTP ........................................................................... 4 

1.1.1 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ RSTP ........................................... 5 

1.1.2 ɇɟɞɨɫɬɚɬɤɢ ɩɪɨɬɨɤɨɥɚ RSTP ..................................................... 6 

1.2      Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɟ OMNET++ ...................................................... 7 

1.3     Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ................................................................................... 10 

2 ɉɨɫɬɚɧɨɜɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚ .............................................................................. 13 

2.1 Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ .................................................................................. 13 

2.2 ɗɤɫɩɟɪɢɦɟɧɬ .......................................................................................... 16 

3 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɢɯ ɚɧɚɥɢɡ ........................................................ 20 

ɁȺɄɅɘɑȿɇɂȿ ..................................................................................................... 22 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɍȿɆɕɏ ɂɋɌɈɑɇɂɄɈȼ ................................................. 23 

Ʉɨɞ ɮɚɣɥɚ Networks.ned........................................................................................ 24 

Ʉɨɞ ɮɚɣɥɚ omnetpp.ini ........................................................................................... 26 

  

 

 

 

 

 

 

 

 

 



3 

 

ȼȼȿȾȿɇɂȿ 
 

 Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɝɪɚɦɨɬɧɨɟ ɩɨɫɬɪɨɟɧɢɟ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɣ ɫɟɬɢ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɤɚɧɚɥɨɜ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ 

ɞɥɹ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɤɨɥɶɰɟɜɚɹ ɬɨɩɨɥɨɝɢɹ. Ɉɞɧɚɤɨ, ɜ ɫɥɭɱɚɟ ɩɨɫɬɪɨɟɧɢɹ ɫɟɬɢ ɩɨ 

ɬɟɯɧɨɥɨɝɢɢ Ethernet ɜ ɱɢɫɬɨɦ ɜɢɞɟ, ɦɧɨɠɟɫɬɜɟɧɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɭɡɥɚɦɢ ɧɟ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɢ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɧɨɣ ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɜɫɟɣ 

ɤɨɧɫɬɪɭɤɰɢɢ. ɇɚɩɪɢɦɟɪ, ɜ ɫɥɭɱɚɟ ɩɨɩɚɞɚɧɢɹ ɜ ɤɨɥɶɰɨ ɲɢɪɨɤɨɜɟɳɚɬɟɥɶɧɨɝɨ 

ɩɚɤɟɬɚ, ɨɧ ɛɭɞɟɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɚɤɬɢɜɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨ ɤɪɭɝɭ ɛɟɫɤɨɧɟɱɧɨ, 

ɨɛɟɫɩɟɱɢɜɚɹ ɩɪɟɞɟɥɶɧɭɸ ɡɚɝɪɭɡɤɭ. Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɞɨɛɧɵɯ ɫɢɬɭɚɰɢɣ 

ɛɵɥ ɫɨɡɞɚɧ ɫɩɟɰɢɚɥɶɧɵɣ ɩɪɨɬɨɤɨɥ Rapid spanning tree protocol(STP). 

  Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ RSTP ɹɜɥɹɟɬɫɹ ɩɪɢɜɟɞɟɧɢɟ ɫɟɬɢ Ethernet ɫ 

ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ ɫɜɹɡɹɦɢ ɤ ɞɪɟɜɨɜɢɞɧɨɣ ɬɨɩɨɥɨɝɢɢ, ɢɫɤɥɸɱɚɸɳɟɣ ɰɢɤɥɵ 

ɩɚɤɟɬɨɜ. ɉɪɨɢɫɯɨɞɢɬ ɷɬɨ ɩɭɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɛɥɨɤɢɪɨɜɚɧɢɹ ɧɟɧɭɠɧɵɯ ɜ 

ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɞɥɹ ɩɨɥɧɨɣ ɫɜɹɡɧɨɫɬɢ ɩɨɪɬɨɜ. 

  Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɞɚɧɧɨɣ ɫɟɬɢ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɫɪɟɞɟ OMNeT++ – 

ɦɨɞɟɥɶ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ ɩɨɜɟɞɟɧɢɟ ɛɭɞɭɳɟɣ ɫɢɫɬɟɦɵ ɜ ɪɚɡɥɢɱɧɵɯ ɫɥɭɱɚɹɯ ɢ 

ɟɟ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɋɢɫɬɟɦɚ OMNeT++ ɹɜɥɹɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶɸ ɩɪɨɝɪɚɦɦɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɜ 

ɤɨɬɨɪɵɯ ɯɪɚɧɹɬɫɹ ɮɭɧɤɰɢɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɪɨɝɪɚɦɦɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɜɵɩɨɥɧɢɬɶ ɪɟɚɥɢɡɚɰɢɸ ɫɨɛɫɬɜɟɧɧɵɯ ɦɨɞɭɥɟɣ, ɤɨɦɩɢɥɹɰɢɸ ɢ 

ɫɛɨɪɤɭ ɷɬɢɯ ɩɪɨɝɪɚɦɦ. 

  ȼɤɥɸɱɚɟɬ ɫɨɛɫɬɜɟɧɧɵɣ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɦɨɞɟɥɟɣ ɢ ɫɟɬɟɣ: 

NED (ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɬɨɩɨɥɨɝɢɢ ɦɨɞɟɥɢ). NED - ɩɪɨɝɪɚɦɦɚ ɩɢɲɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ (ɫ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɦɨɞɭɥɟɣ ɜ ɜɢɞɟ ɩɢɤɬɨɝɪɚɦɦ ɢ ɢɯ 

ɢɟɪɚɪɯɢɣ), ɢ NED-ɩɪɨɝɪɚɦɦɵ ɝɟɧɟɪɢɪɭɸɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. Ɏɚɣɥɵ ɮɨɪɦɚɬɚ 

NED ɧɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨɜɟɞɟɧɢɟ ɪɚɛɨɬɵ ɫɟɬɢ. ɂɯ ɩɨɜɟɞɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɮɚɣɥɨɦ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɧɚ C++ (ɮɚɣɥɵ ɪɚɫɲɢɪɟɧɢɹ .CC ɢɥɢ 

.CPP). ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɮɚɣɥɚ ɮɨɪɦɚɬɚ NED ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ 

ɮɚɣɥɚ C++ ɫɟɬɶ ɦɨɠɧɨ ɦɨɞɟɥɢɪɨɜɚɬɶ. 
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OMNeT++ ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɵɦ ɬɨɥɶɤɨ ɞɥɹ ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ 

ɩɨɥɶɡɨɜɚɧɢɹ ɫɨ ɫɪɟɞɨɣ ɪɚɡɪɚɛɨɬɤɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦ 

ɢɧɬɟɪɮɟɣɫɟ Eclipse, ɫ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɢɧɬɟɪɮɟɣɫɚ Graphical user interface (GUI), 

ɜ ɤɨɬɨɪɨɦ ɷɥɟɦɟɧɬɵ ɢɫɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ; ɦɨɞɭɥɶɧɨɟ 

ɹɞɪɨ ɞɢɫɤɪɟɬɧɨ - ɫɨɛɵɬɢɣɧɨɝɨ ɫɢɦɭɥɹɬɨɪɚ ɫɨɞɟɪɠɢɬ ɧɟɫɤɨɥɶɤɨ ɫɟɬɟɜɵɯ 

ɫɢɦɭɥɹɬɨɪɨɜ. 

 

1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

1.1 Ɉɛɡɨɪ ɩɪɨɬɨɤɨɥɚ RSTP 

 

 ɉɪɨɬɨɤɨɥ RSTP (Rapid Spanning Tree Protocol) - ɫɟɬɟɜɨɣ ɩɪɨɬɨɤɨɥ ɜɬɨɪɨɝɨ 

ɭɪɨɜɧɹ, ɞɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɹ ɢɡɨɛɪɟɬɟɧɚ Ɋɚɞɶɟɣ ɉɟɪɟɥɶɦɚɧɨɦ. Ⱦɚɧɧɵɣ 

ɩɪɨɬɨɤɨɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɭɯ ɢ ɛɨɥɟɟ 

ɤɨɦɦɭɬɚɬɨɪɨɜ ɞɭɛɥɢɪɭɸɳɢɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɢɥɢ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɟɬɢ ɩɨ 

ɬɨɩɨɥɨɝɢɢ «mesh» (ɫɜɹɡɶ ɜɫɟɯ ɫɨ ɜɫɟɦɢ).  

ɉɪɨɬɨɤɨɥ RSTP ɩɨɡɜɨɥɹɟɬ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɟɬɶ ɢ ɭɫɬɪɚɧɹɬɶ ɩɟɬɥɢ 

(forwardingloops) ɦɟɠɞɭ ɤɨɦɦɭɬɚɬɨɪɚɦɢ, ɫɨɡɞɚɜɚɹ ɝɪɚɮ ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ 

ɦɟɠɞɭ ɤɨɦɦɭɬɚɬɨɪɚɦɢ. ɉɪɢ ɧɨɪɦɚɥɶɧɨɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɫɟɬɢ Ethernet, 

ɦɟɠɞɭ ɞɜɭɦɹ ɤɨɦɦɭɬɚɬɨɪɚɦɢ ɦɨɠɟɬ ɛɵɬɶ ɚɤɬɢɜɧɨ ɥɢɲɶ ɨɞɧɨ ɫɨɟɞɢɧɟɧɢɟ, 

ɞɪɭɝɢɟ ɧɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ. Ɍɚɤ ɤɚɤ ɧɟɫɤɨɥɶɤɨ ɚɤɬɢɜɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 

ɦɟɠɞɭ ɤɨɦɦɭɬɚɬɨɪɚɦɢ, ɫɨɡɞɚɸɬ ɩɟɬɥɸ, RSTP ɛɥɨɤɢɪɭɟɬ ɨɞɧɨ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɬɚɤɢɯ ɫɨɟɞɢɧɟɧɢɣ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɫɨɟɞɢɧɟɧɢɣ, 

ɩɪɨɬɨɤɨɥ RSTP ɨɩɪɟɞɟɥɹɟɬ ɝɪɚɮ (ɞɟɪɟɜɨ) ɢɡ ɫɟɬɟɜɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ.  

ɉɪɨɬɨɤɨɥ RSTP, ɜɵɱɢɫɥɢɜ ɞɭɛɥɢɪɭɸɳɢɣɫɹ ɩɭɬɢ ɞɥɹ ɞɚɧɧɵɯ, ɛɥɨɤɢɪɭɟɬ 

ɢɯ, ɩɟɪɟɜɨɞɹ ɜ ɪɟɠɢɦ ɨɠɢɞɚɧɢɹ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɟɝɦɟɧɬ ɫɟɬɢ ɫɬɚɧɨɜɢɬɫɹ 

ɧɟɞɨɫɬɭɩɧɵɦ, ɢɥɢ ɦɟɧɹɟɬɫɹ ɜɟɫ ɩɭɬɢ ɝɪɚɮɚ RSTP (ɧɚɩɪɢɦɟɪ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ 

ɫɤɨɪɨɫɬɢ ɫɨɟɞɢɧɟɧɢɹ), ɚɥɝɨɪɢɬɦ RSTP ɩɟɪɟɫɬɪɚɢɜɚɟɬ ɞɟɪɟɜɨ ɢ ɟɫɥɢ ɬɪɟɛɭɟɬɫɹ, 

ɚɤɬɢɜɢɪɭɟɬ ɪɟɡɟɪɜɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. Ɋɚɛɨɬɚ ɩɪɨɬɨɤɨɥɚ RSTP ɧɟɡɚɦɟɬɧɚ ɞɥɹ 

ɨɤɨɧɟɱɧɵɯ ɭɡɥɨɜ ɜ ɫɟɬɢ, ɢ ɧɟɜɚɠɧɨ, ɩɨɞɤɥɸɱɟɧɵ ɥɢ ɨɧɢ ɤ ɨɞɧɨɦɭ ɫɟɝɦɟɧɬɭ. 
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1.1.1 Ⱥɥɝɨɪɢɬɦ ɪɚɛɨɬɵ ɩɪɨɬɨɤɨɥɚ RSTP 

 

ɂɫɩɨɥɶɡɭɟɬ ɚɥɝɨɪɢɬɦ STA (SpanningTreeAlgorithm), ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ 

ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɝɪɚɮ ɜ ɜɢɞɟ ɞɟɪɟɜɚ. Ⱦɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɫɨɛɨɣ 

ɤɨɦɦɭɬɚɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɩɚɤɟɬɵ - BPDU (Bridge Protocol Data 

Units). BPDU ɛɵɜɚɸɬ ɞɜɭɯ ɜɢɞɨɜ: ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ (ConfigurationBPDU) ɢ 

TCN (TopologyChangeNotificationBPDU) ɤɨɬɨɪɵɟ ɢɡɜɟɳɚɸɬ ɜɫɟ ɭɫɬɪɨɣɫɬɜɚ ɜ 

ɫɟɬɢ ɨ ɬɨɦ, ɱɬɨ ɬɨɩɨɥɨɝɢɹ ɩɨɦɟɧɹɥɚɫɶ. ɉɟɪɜɵɟ ɪɟɝɭɥɹɪɧɨ ɪɚɫɫɵɥɚɸɬɫɹ 

ɤɨɪɧɟɜɵɦ ɤɨɦɦɭɬɚɬɨɪɨɦ (ɢ ɪɟɬɪɚɧɫɥɢɪɭɸɬɫɹ ɨɫɬɚɥɶɧɵɦɢ) ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɬɨɩɨɥɨɝɢɢ, ɜɬɨɪɵɟ ɨɬɫɵɥɚɸɬɫɹ ɜ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɬɨɩɨɥɨɝɢɢ 

ɫɟɬɢ (ɩɪɢ ɩɨɞɤɥɸɱɟɧɢɢ\ɨɬɤɥɸɱɟɧɢɢ ɤɨɦɦɭɬɚɬɨɪɚ). Ʉɨɧɮɢɝɭɪɚɰɢɨɧɧɵɟ BPDU 

ɫɨɞɟɪɠɚɬ ɧɟɫɤɨɥɶɤɨ ɩɨɥɟɣ: ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɨɬɩɪɚɜɢɬɟɥɹ (Bridge ID), 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɤɨɪɧɟɜɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ (Root Bridge ID), ɢɞɟɧɬɢɮɢɤɚɬɨɪ 

ɩɨɪɬɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɨɬɩɪɚɜɥɟɧ ɞɚɧɧɵɣ ɩɚɤɟɬ (Port ID), ɫɬɨɢɦɨɫɬɶ ɦɚɪɲɪɭɬɚ ɞɨ 

ɤɨɪɧɟɜɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ (Root PathCost). Ɍɚɤ ɤɚɤ ɭɫɬɪɨɣɫɬɜɚ ɧɟ ɡɧɚɸɬ ɫɜɨɢɯ 

ɫɨɫɟɞɟɣ, ɧɢɤɚɤɢɯ ɨɬɧɨɲɟɧɢɣ (ɫɦɟɠɧɨɫɬɢ/ɫɨɫɟɞɫɬɜɚ) ɨɧɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɧɟ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ. 

Ɉɧɢ ɲɥɸɬ BPDU ɢɡ ɜɫɟɯ ɪɚɛɨɬɚɸɳɢɯ ɩɨɪɬɨɜ ɧɚ ɦɭɥɶɬɢ ɤɚɫɬɨɜɵɣ 

Ethernet-ɚɞɪɟɫ 01-80-c2-00-00-00 (ɩɨ ɭɦɨɥɱɚɧɢɸ ɤɚɠɞɵɟ 2 ɫɟɤɭɧɞɵ), ɤɨɬɨɪɵɣ 

ɩɪɨɫɥɭɲɢɜɚɸɬ ɜɫɟ ɤɨɦɦɭɬɚɬɨɪɵ ɫ ɜɤɥɸɱɟɧɧɵɦ RSTP. Ɏɨɪɦɢɪɨɜɚɧɢɟ 

ɬɨɩɨɥɨɝɢɢ ɛɟɡ ɩɟɬɟɥɶ. Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɟɬɟɥɶ ɜ ɫɟɬɢ ɜɵɛɢɪɚɟɬɫɹ ɤɨɪɧɟɜɨɣ 

ɦɨɫɬ/ɤɨɦɦɭɬɚɬɨɪ(root bridge). ɗɬɨ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ RSTP ɫɱɢɬɚɟɬɫɹ ɬɨɱɤɨɣ 

ɨɬɫɱɟɬɚ, ɰɟɧɬɪɨɦ ɫɟɬɢ; ɜɫɟ ɞɟɪɟɜɨ RSTP ɫɯɨɞɢɬɫɹ ɤ ɧɟɦɭ. ȼɵɛɨɪ ɛɚɡɢɪɭɟɬɫɹ ɧɚ 

ɬɚɤɨɦ ɩɨɧɹɬɢɢ, ɤɚɤ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɤɨɦɦɭɬɚɬɨɪɚ (Bridge ID). Bridge ID ɷɬɨ 

ɱɢɫɥɨ ɞɥɢɧɨɣ 8 ɛɚɣɬ, ɤɨɬɨɪɨɟ ɫɨɫɬɨɢɬ ɢɡ Bridge Priority (ɩɪɢɨɪɢɬɟɬ, ɨɬ 0 ɞɨ 

65535, ɩɨ ɭɦɨɥɱɚɧɢɸ 32768+ɧɨɦɟɪ Vlan ɢɥɢ Instants MSTP, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɬɨɤɨɥɚ), ɢ MAC-ɚɞɪɟɫɚ ɭɫɬɪɨɣɫɬɜɚ. ȼ ɧɚɱɚɥɟ ɜɵɛɨɪɨɜ ɤɚɠɞɵɣ 

ɤɨɦɦɭɬɚɬɨɪ ɫɱɢɬɚɟɬ ɫɟɛɹ ɤɨɪɧɟɜɵɦ, ɨ ɱɟɦ ɢ ɡɚɹɜɥɹɟɬ ɜɫɟɦ ɨɫɬɚɥɶɧɵɦ ɫ 

ɩɨɦɨɳɶɸ BPDU, ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɜɨɣ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɤɚɤ ID 

ɤɨɪɧɟɜɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ. ɉɪɢ ɷɬɨɦ, ɟɫɥɢ ɨɧ ɩɨɥɭɱɚɟɬ BPDU ɫ ɦɟɧɶɲɢɦ Bridge 
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ID, ɨɧ ɧɚɱɢɧɚɟɬ ɚɧɨɧɫɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɣ Bridge ID ɜ ɤɚɱɟɫɬɜɟ ɤɨɪɧɟɜɨɝɨ. ȼ 

ɢɬɨɝɟ, ɤɨɪɧɟɜɵɦ ɨɤɚɡɵɜɚɟɬɫɹ ɬɨɬ ɤɨɦɦɭɬɚɬɨɪ, ɱɟɣ Bridge ID ɦɟɧɶɲɟ ɜɫɟɯ. 

ɋɬɚɬɭɫɵ ɩɨɪɬɨɜ ɜ ɩɪɨɬɨɤɨɥɟ Rapid Spanning Tree protocol. Ʉɨɝɞɚ ɬɨɩɨɥɨɝɢɹ 

ɫɟɬɢ ɟɳɟ ɧɟ ɨɩɪɟɞɟɥɟɧɚ ɢ ɫɟɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɨɩɪɟɞɟɥɟɧɧɨɦ ɫɬɚɬɭɫɟ, ɩɨɪɬ 

ɤɨɦɦɭɬɚɬɨɪɚ, ɩɟɪɟɞɚɜɚɹ ɞɚɧɧɵɟ, ɫɨɡɞɚɟɬ ɜɪɟɦɟɧɧɵɟ ɩɟɬɥɢ ɩɚɤɟɬɨɜ. ɉɨɪɬɵ 

ɤɨɦɦɭɬɚɬɨɪɨɜ ɞɨɥɠɧɵ ɩɨɞɨɠɞɚɬɶ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɩɨɤɚ ɧɟ ɩɨɥɭɱɚɬ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ, ɱɬɨɛɵ ɧɚɱɚɬɶ ɩɟɪɟɞɚɜɚɬɶ ɩɚɤɟɬɵ ɩɨ ɫɟɬɢ LAN. 

Ɍɚɤɠɟ, ɨɧɢ ɞɨɥɠɧɵ ɩɨɞɨɠɞɚɬɶ, ɩɨɤɚ ɧɟ ɢɫɬɟɱɟɬ ɜɪɟɦɹ ɠɢɡɧɢ ɩɚɤɟɬɨɜ ɫɬɚɪɨɣ 

ɬɨɩɨɥɨɝɢɢ. Ʉɚɠɞɵɣ ɩɨɪɬ ɤɨɦɦɭɬɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬ ɩɪɨɬɨɤɨɥ RSTP, 

ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɞɧɨɦ ɢɡ ɩɹɬɢ ɫɨɫɬɨɹɧɢɣ: ɉɨɪɬ ɧɚɯɨɞɢɬɫɹ ɜ 

ɡɚɛɥɨɤɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼ ɞɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɪɬ ɧɟ ɩɟɪɟɞɚɟɬ ɩɚɤɟɬɵ, ɧɨ 

ɩɨɥɭɱɚɟɬ ɢ ɨɬɜɟɱɚɟɬ ɧɚ ɫɥɭɠɟɛɧɵɟ ɫɨɨɛɳɟɧɢɹ. ɉɨɪɬ ɫɤɚɧɢɪɭɟɬ ɫɟɬɶ. ȼ ɞɚɧɧɨɦ 

ɫɨɫɬɨɹɧɢɢ, ɩɨɪɬ ɧɟ ɢɦɟɟɬ MAC ɚɞɪɟɫɚ ɢ ɧɟ ɩɟɪɟɞɚɟɬ ɞɪɭɝɢɯ MAC ɚɞɪɟɫɨɜ, 

ɩɨɪɬ ɩɪɢɧɢɦɚɟɬ ɢ ɩɟɪɟɞɚɟɬ ɩɚɤɟɬɵ BPDU, ɚ ɬɚɤɠɟ ɩɨɥɭɱɚɟɬ ɢ ɨɬɜɟɱɚɟɬ ɧɚ 

ɫɥɭɠɟɛɧɵɟ ɫɨɨɛɳɟɧɢɹ. ɉɨɪɬ ɢɡɭɱɚɟɬ ɬɨɩɨɥɨɝɢɸ ɫɟɬɢ. ȼ ɞɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, 

ɩɨɪɬ ɧɟ ɩɟɪɟɞɚɟɬ ɧɢɤɚɤɢɯ ɩɚɤɟɬɨɜ, ɤɪɨɦɟ ɩɚɤɟɬɨɜ BPDU. ɉɨɪɬ ɧɚɯɨɞɢɬɫɹ ɜ 

ɪɟɠɢɦɟ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ MAC ɚɞɪɟɫɨɜ, ɢ ɝɨɬɨɜɢɬɫɹ ɤ ɧɚɱɚɥɭ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɨɧ ɩɨɥɭɱɚɟɬ ɢ ɨɬɜɟɱɚɟɬ ɧɚ ɫɥɭɠɟɛɧɵɟ ɫɨɨɛɳɟɧɢɹ.- ɉɨɪɬ 

ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɠɢɦɟ ɩɟɪɟɞɚɱɢ. ȼ ɞɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɨɪɬ ɩɪɢɧɢɦɚɟɬ ɢ 

ɩɟɪɟɞɚɟɬ ɜɫɟ ɩɚɤɟɬɵ ɫɟɬɢ.- (ȼɵɤɥɸɱɟɧ - ɨɛɵɱɧɨ ɩɟɪɟɜɟɞɟɧ ɜ ɬɚɤɨɟ ɫɨɫɬɨɹɧɢɢ 

ɜɪɭɱɧɭɸ). Ɉɬɤɥɸɱɟɧɧɵɣ ɩɨɪɬ ɧɟ ɩɪɢɧɢɦɚɟɬ ɢ ɩɨɥɭɱɚɟɬ ɧɢɤɚɤɢɯ ɬɢɩɨɜ 

ɩɚɤɟɬɨɜ ɜ ɫɟɬɢ. ɉɨɫɥɟ ɩɟɪɟɡɚɝɪɭɡɤɢ ɤɨɦɦɭɬɚɬɨɪɚ ɢɥɢ ɢɡɦɟɧɟɧɢɹ ɬɨɩɨɥɨɝɢɢ 

ɫɟɬɢ, ɩɨɪɬ, ɢɫɩɨɥɶɡɭɸɳɢɣ RSTP, ɱɟɬɵɪɟɠɞɵ ɦɟɧɹɟɬ ɫɜɨɟ ɫɨɫɬɨɹɧɢɹ. 

Ʉɨɦɦɭɬɚɬɨɪɵ ɫ ɪɟɡɟɪɜɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ, ɢ ɩɪɚɜɢɥɶɧɨ ɧɚɫɬɪɨɟɧɧɵɟ 

ɤɨɦɦɭɬɚɬɨɪɵ, ɬɚɤɠɟ ɦɨɝɭɬ ɢɦɟɬɶ ɩɨɪɬɵ ɜ ɫɬɚɬɭɫɚɯ blocking ɢɥɢ Forwarding.  

 

1.1.2 ɇɟɞɨɫɬɚɬɤɢ ɩɪɨɬɨɤɨɥɚ RSTP 

 

Ɍɚɤɨɣ ɩɨɞɯɨɞ ɬɚɢɬ ɜ ɫɟɛɟ ɞɨɜɨɥɶɧɨ ɫɟɪɶɟɡɧɭɸ ɩɪɨɛɥɟɦɭ. ɉɪɢ ɪɚɜɧɵɯ 

ɡɧɚɱɟɧɢɹɯ Priority (ɚ ɨɧɢ ɪɚɜɧɵɟ, ɟɫɥɢ ɧɟ ɦɟɧɹɬɶ ɧɢɱɟɝɨ) ɤɨɪɧɟɜɵɦ 
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ɜɵɛɢɪɚɟɬɫɹ ɫɚɦɵɣ ɫɬɚɪɵɣ ɤɨɦɦɭɬɚɬɨɪ, ɬɚɤ ɤɚɤ ɦɚɤ ɚɞɪɟɫɚ ɩɪɨɩɢɫɵɜɚɸɬɫɹ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɱɟɦ MAC-ɚɞɪɟɫ ɦɟɧɶɲɟ, ɬɟɦ 

ɭɫɬɪɨɣɫɬɜɨ ɫɬɚɪɲɟ (ɟɫɥɢ ɭ ɧɚɫ ɜɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɨɞɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ). ɗɬɨ 

ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɚɞɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɫɟɬɢ, ɬɚɤ ɤɚɤ ɫɬɚɪɨɟ 

ɭɫɬɪɨɣɫɬɜɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɟɬ ɯɭɞɲɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. ɉɨɞɨɛɧɨɟ ɩɨɜɟɞɟɧɢɟ 

ɩɪɨɬɨɤɨɥɚ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ, ɜɵɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɟ ɩɪɢɨɪɢɬɟɬɚ ɧɚ ɠɟɥɚɟɦɨɦ 

ɤɨɪɧɟɜɨɦ ɤɨɦɦɭɬɚɬɨɪɟ ɜɪɭɱɧɭɸ. 

 

1.2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɫɪɟɞɟ OMNET++ 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɪɚɡɥɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ 

ɫɪɟɞɫɬɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɟɬɟɣ ɢ ɫɢɫɬɟɦ ɫɜɹɡɢ: OPNET Modeler;  

OMNeT++;  Ns-2;  Ns-3;  COMNET III;  BONes Designer;  QualNet. ȼ 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɫɢɫɬɟɦɚɯ ɢɦɟɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫɟɬɟɣ, ɧɨ ɜ 

ɪɚɡɧɨɣ ɫɬɟɩɟɧɢ ɨɫɭɳɟɫɬɜɥɟɧɚ ɢɯ ɩɨɞɞɟɪɠɤɚ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɫɩɨɫɨɛɚ, ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɩɪɨɜɟɪɤɢ ɜɫɟɯ 

ɭɬɜɟɪɠɞɟɧɢɣ ɢ ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɪɟɣɦɜɨɪɤ OMNeT++ ɜɟɪɫɢɢ 5.2. 

[3] 

OMNeT++ – ɪɚɫɲɢɪɹɟɦɚɹ, ɦɨɞɭɥɶɧɚɹ C++ ɛɢɛɥɢɨɬɟɤɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ 

ɨɫɧɨɜɟ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɫɟɬɟɜɵɯ ɫɢɦɭɥɹɬɨɪɨɜ, 

ɪɚɡɪɚɛɨɬɱɢɤ – Ⱥɧɞɪɚɲ ȼɚɪɝɚ (Andras Varga). ɗɬɨ ɩɪɨɞɭɤɬ ɫ ɨɬɤɪɵɬɵɦ 

ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɵɦ ɬɨɥɶɤɨ ɞɥɹ ɚɤɚɞɟɦɢɱɟɫɤɨɝɨ ɢ 

ɧɟɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ɂɞɟɫɶ ɫɟɬɶ ɩɨɧɢɦɚɟɬɫɹ ɜ ɛɨɥɟɟ ɲɢɪɨɤɨɦ 

ɫɦɵɫɥɟ, ɜɤɥɸɱɚɹ ɜ ɫɟɛɹ ɩɪɨɜɨɞɧɵɟ ɢ ɛɟɫɩɪɨɜɨɞɧɵɟ ɫɟɬɢ ɫɜɹɡɢ, ɱɢɩɵ, ɤɨɬɨɪɵɟ 

ɩɨɫɬɪɨɟɧɵ ɩɨ ɚɪɯɢɬɟɤɬɭɪɟ ɫɟɬɶ-ɧɚ-ɱɢɩɟ (ɩɨɞɪɚɡɭɦɟɜɚɟɬɫɹ, ɱɬɨ ɤɚɠɞɨɟ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɟ ɹɞɪɨ ɫɜɹɡɚɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɬɨɥɶɤɨ ɫ ɛɥɢɠɚɣɲɢɦɢ ɹɞɪɚɦɢ), 

ɫɟɬɢ ɦɚɫɫɨɜɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɬ. ɞ. ɉɪɟɞɦɟɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ (ɩɨɞɞɟɪɠɤɚ ɫɟɧɫɨɪɧɵɯ ɫɟɬɟɣ, ɛɟɫɩɪɨɜɨɞɧɵɯ ad-hoc-ɫɟɬɟɣ 

ɢɥɢ ɛɟɫɩɪɨɜɨɞɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ (ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɢɯɫɹ) ɫɟɬɟɣ, ɢɧɬɟɪɧɟɬ-

ɩɪɨɬɨɤɨɥɨɜ, ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɮɨɬɨɧɧɵɯ ɫɟɬɟɣ ɢ ɬ. ɞ.) 
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ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɦɨɞɟɥɶɧɵɦɢ ɮɪɟɣɦɜɨɪɤɚɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɜ ɤɚɱɟɫɬɜɟ 

ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɯ ɩɪɨɟɤɬɨɜ. OMNeT++ ɩɪɟɞɨɫɬɚɜɥɹɟɬ IDE ɧɚ ɨɫɧɨɜɟ Eclipse, 

ɝɪɚɮɢɱɟɫɤɭɸ ɫɪɟɞɭ ɜɵɩɨɥɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ. ȿɫɬɶ 

ɪɚɫɲɢɪɟɧɢɹ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ, ɷɦɭɥɹɰɢɢ ɫɟɬɢ, 

ɢɧɬɟɝɪɚɰɢɢ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ, ɫ SystemC ɢ ɪɹɞ ɞɪɭɝɢɯ ɮɭɧɤɰɢɣ.  

ɏɨɬɹ OMNeT++ ɧɟ ɹɜɥɹɟɬɫɹ ɫɟɬɟɜɵɦ ɫɢɦɭɥɹɬɨɪɨɦ, ɷɬɨɬ ɩɪɨɞɭɤɬ 

ɩɪɢɨɛɪɟɥ ɲɢɪɨɤɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɥɚɬɮɨɪɦɵ ɫɟɬɟɜɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɧɚɭɱɧɨɦ ɫɨɨɛɳɟɫɬɜɟ, ɚ ɬɚɤɠɟ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. 

OMNeT++ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɨɦɩɨɧɟɧɬɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ ɞɥɹ ɦɨɞɟɥɟɣ. 

Ʉɨɦɩɨɧɟɧɬɵ (ɦɨɞɭɥɢ) ɡɚɩɪɨɝɪɚɦɦɢɪɨɜɚɧɵ ɜ C++, ɡɚɬɟɦ ɫɨɛɪɚɧɵ ɜ ɛɨɥɟɟ 

ɤɪɭɩɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɢ ɦɨɞɟɥɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɡɵɤɚ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 

(NED). Ⱦɚɧɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɢɦɟɟɬ ɪɚɫɲɢɪɟɧɧɭɸ ɩɨɞɞɟɪɠɤɭ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɢ ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɦɨɞɭɥɶɧɨɣ ɚɪɯɢɬɟɤɬɭɪɟ ɹɞɪɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɢ ɦɨɞɟɥɢ) ɦɨɠɟɬ ɛɵɬɶ ɥɟɝɤɨ ɜɫɬɪɨɟɧɨ ɜ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ 

ɩɪɢɥɨɠɟɧɢɹ.  

OMNeT++ ɪɚɛɨɬɚɟɬ ɧɚ Windows, Linux, Mac OS X ɢ ɞɪɭɝɢɯ UNIX-

ɩɨɞɨɛɧɵɯ ɫɢɫɬɟɦɚɯ ɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ:  

- ɛɢɛɥɢɨɬɟɤɚ ɹɞɪɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ;  

- ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɬɨɩɨɥɨɝɢɢ NED (ɚɧɝɥ. NEtwork Description);  

- IDE ɧɚ ɛɚɡɟ ɩɥɚɬɮɨɪɦɵ Eclipse;  

- GUI ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Tkenv, ɥɢɧɤɭɟɬɫɹ ɜ ɢɫɩɨɥɧɹɟɦɵɣ 

ɮɚɣɥ ɫɢɦɭɥɹɰɢɢ;  

- ɢɧɬɟɪɮɟɣɫ ɤɨɦɚɧɞɧɨɣ ɫɬɪɨɤɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (Cmdenv);  

- ɭɬɢɥɢɬɵ (ɢɧɫɬɪɭɦɟɧɬ ɫɨɡɞɚɧɢɹ makefile ɢ ɬ. ɞ.);  

- ɞɨɤɭɦɟɧɬɚɰɢɹ, ɩɪɢɦɟɪɵ ɦɨɞɟɥɟɣ ɢ ɞɪ.  

OMNeT++ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɷɮɮɟɤɬɢɜɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ ɞɥɹ ɩɨɥɶɡɨɜɚɬɟɥɹ, 

ɱɬɨɛɵ ɨɩɢɫɚɬɶ ɫɬɪɭɤɬɭɪɭ ɪɟɚɥɶɧɨɣ ɫɢɫɬɟɦɵ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɝɥɚɜɧɵɯ 

ɨɫɨɛɟɧɧɨɫɬɟɣ:  

- ɢɟɪɚɪɯɢɱɟɫɤɢ ɜɥɨɠɟɧɧɵɟ ɦɨɞɭɥɢ;  

- ɦɨɞɭɥɢ ɹɜɥɹɸɬɫɹ ɷɤɡɟɦɩɥɹɪɚɦɢ ɬɢɩɨɜ ɦɨɞɭɥɟɣ;  
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- ɦɨɞɭɥɢ ɫɜɹɡɵɜɚɸɬɫɹ ɫɨɨɛɳɟɧɢɹɦɢ ɩɨ ɤɚɧɚɥɚɦ;  

- ɝɢɛɤɢɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɭɥɹ;  

- ɹɡɵɤ ɨɩɢɫɚɧɢɹ ɬɨɩɨɥɨɝɢɢ.  

Ɇɨɞɟɥɶ OMNeT++ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ:  

- ɨɩɢɫɚɧɢɹ ɬɨɩɨɥɨɝɢɣ ɧɚ ɹɡɵɤɟ NED (ɮɚɣɥɵ ɫ ɪɚɫɲɢɪɟɧɢɟɦ .ned), 

ɤɨɬɨɪɵɟ ɨɩɢɫɵɜɚɸɬ ɫɬɪɭɤɬɭɪɭ ɦɨɞɭɥɹ ɫ ɩɚɪɚɦɟɬɪɚɦɢ, ɲɥɸɡɚɦɢ ɢ ɬ. ɞ. Ɍɚɤɢɟ 

ɮɚɣɥɵ ɦɨɝɭɬ ɛɵɬɶ ɫɨɡɞɚɧɵ ɫ ɩɨɦɨɳɶɸ ɥɸɛɨɝɨ ɬɟɤɫɬɨɜɨɝɨ ɪɟɞɚɤɬɨɪɚ, ɧɨ IDE 

OMNeT++ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɞɟɪɠɤɭ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɬɟɤɫɬɨɜɨɝɨ 

ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ;  

- ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɨɛɳɟɧɢɣ (.msg ɮɚɣɥɵ). Ɇɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɥɢɱɧɵɟ 

ɬɢɩɵ ɫɨɨɛɳɟɧɢɣ ɢ ɞɨɛɚɜɢɬɶ ɩɨɥɹ ɞɚɧɧɵɯ ɜ ɧɢɯ. OMNeT++ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 

ɩɟɪɟɜɟɞɟɬ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɨɛɳɟɧɢɣ ɜ ɩɨɥɧɨɰɟɧɧɵɟ ɤɥɚɫɫɵ C++;  

- ɢɫɯɨɞɧɵɟ ɤɨɞɵ ɦɨɞɭɥɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ C++ ɮɚɣɥɵ ɫ ɪɚɫɲɢɪɟɧɢɟɦ 

.h ɢɥɢ .cc. 

ɋɢɫɬɟɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ:  

- ɹɞɪɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɭɩɪɚɜɥɹɟɬ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɢ ɤɥɚɫɫɨɜɵɦɢ 

ɛɢɛɥɢɨɬɟɤɚɦɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɧɚɩɢɫɚɧɨ ɧɚ C++, ɫɤɨɦɩɢɥɢɪɨɜɚɧɨ ɜ ɨɛɳɢɟ ɢɥɢ 

ɫɬɚɬɢɱɟɫɤɢɟ ɛɢɛɥɢɨɬɟɤɢ;  

- ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɱɬɨɛɵ ɨɛɥɟɝɱɢɬɶ ɨɬɥɚɞɤɭ, ɞɟɦɨɧɫɬɪɚɰɢɸ ɢɥɢ ɩɚɤɟɬɧɨɟ 

ɜɵɩɨɥɧɟɧɢɟ ɫɢɦɭɥɹɰɢɣ, ɧɚɩɢɫɚɧɵ ɧɚ C++, ɫɤɨɦɩɢɥɢɪɨɜɚɧɵ ɜ ɛɢɛɥɢɨɬɟɤɢ.  

ɉɪɨɝɪɚɦɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɫɬɪɨɟɧɵ ɢɡ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 

ɋɧɚɱɚɥɚ .msg ɮɚɣɥɵ ɩɪɟɨɛɪɚɡɭɸɬɫɹ ɜ ɤɨɞ ɧɚ C++ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɤɨɦɩɢɥɹɬɨɪɚ ɫɨɨɛɳɟɧɢɣ opp_msgc. ɉɨɫɥɟ ɜɫɟ ɢɫɯɨɞɧɢɤɢ ɧɚ C++ ɤɨɦɩɢɥɢɪɭɸɬɫɹ 

ɢ ɥɢɧɤɭɸɬɫɹ ɫ ɹɞɪɨɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɛɢɛɥɢɨɬɟɤɨɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɢɫɩɨɥɧɹɟɦɨɝɨ ɮɚɣɥɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɥɢ ɨɛɳɟɣ 

ɛɢɛɥɢɨɬɟɤɢ. NED-ɮɚɣɥɵ ɡɚɝɪɭɠɚɸɬɫɹ ɞɢɧɚɦɢɱɟɫɤɢ ɜ ɢɫɯɨɞɧɵɯ ɬɟɤɫɬɨɜɵɯ 

ɮɨɪɦɚɯ ɩɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɨɝɪɚɦɦɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɦɨɠɟɬ ɛɵɬɶ ɫɤɨɦɩɢɥɢɪɨɜɚɧɚ ɤɚɤ ɨɬɞɟɥɶɧɵɣ ɢɫɩɨɥɧɹɟɦɵɣ ɮɚɣɥ ɬɚɤ, ɱɬɨ ɨɧɚ 

ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɭɳɟɧɚ ɧɚ ɞɪɭɝɢɯ ɤɨɦɩɶɸɬɟɪɚɯ, ɝɞɟ OMNeT++ ɧɟ ɭɫɬɚɧɨɜɥɟɧɚ. 
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ɂɥɢ ɫɢɦɭɥɹɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɚ ɤɚɤ ɨɛɳɚɹ ɛɢɛɥɢɨɬɟɤɚ, ɬɨɝɞɚ ɨɛɳɢɟ 

ɛɢɛɥɢɨɬɟɤɢ OMNeT++ ɞɨɥɠɧɵ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɜ ɫɢɫɬɟɦɟ.  

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɨɝɪɚɦɦɚ ɫɱɢɬɵɜɚɟɬ ɜɫɟ ɮɚɣɥɵ NED, ɩɨɬɨɦ – 

ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɣ ɮɚɣɥ (ɨɛɵɱɧɨ ɧɚɡɵɜɚɟɬɫɹ omnetpp.ini). ɗɬɨɬ ɮɚɣɥ ɫɨɞɟɪɠɢɬ 

ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ, ɤɚɤ ɜɵɩɨɥɧɹɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɡɧɚɱɟɧɢɹ 

ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɢ ɬ. ɞ. ȼ ɮɚɣɥɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɬɚɤɠɟ ɦɨɠɧɨ ɡɚɞɚɬɶ 

ɧɟɫɤɨɥɶɤɨ ɜɵɩɨɥɧɟɧɢɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; ɜ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɨɧɢ ɛɭɞɭɬ 

ɜɵɩɨɥɧɟɧɵ ɩɪɨɝɪɚɦɦɨɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɞɢɧ ɡɚ ɞɪɭɝɢɦ.  

ȼɵɯɨɞɧɵɟ ɞɚɧɧɵɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɡɚɩɢɫɵɜɚɸɬɫɹ ɜ ɮɚɣɥɵ ɪɟɡɭɥɶɬɚɬɨɜ: 

ɜɵɯɨɞɧɵɟ ɮɚɣɥɵ ɜɟɤɬɨɪɨɜ (ɡɚɩɢɫɶ ɞɚɧɧɵɯ ɜɨ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ), ɜɵɯɨɞɧɵɟ ɮɚɣɥɵ ɫɤɚɥɹɪɨɜ (ɢɬɨɝɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ, 

ɜɵɱɢɫɥɟɧɧɵɟ ɜɨ ɜɪɟɦɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɡɚɩɢɫɚɧɧɵɟ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ), ɜɵɯɨɞɧɵɟ ɮɚɣɥɵ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. OMNeT++ 

ɫɨɞɟɪɠɢɬ ɢɧɬɟɝɪɢɪɨɜɚɧɧɭɸ ɫɪɟɞɭ ɪɚɡɪɚɛɨɬɤɢ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɝɚɬɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɚɧɚɥɢɡɚ ɷɬɢɯ ɮɚɣɥɨɜ. ȼɵɯɨɞɧɵɟ ɮɚɣɥɵ – ɷɬɨ ɥɢɧɟɣɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɟ ɬɟɤɫɬɨɜɵɟ ɮɚɣɥɵ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɛɚɬɵɜɚɬɶ ɢɯ ɫ 

ɩɨɦɨɳɶɸ ɪɚɡɥɢɱɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ (ɜ ɬ. ɱ. 

MATLAB, GNU R, Perl, Python ɢ ɩɪɨɝɪɚɦɦɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ 

ɬɚɛɥɢɰɚɦɢ).  

OMNeT++ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɲɢɪɟɧ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɛɢɛɥɢɨɬɟɤ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɨɜɵɯ ɷɤɡɨɬɢɱɟɫɤɢɯ ɫɰɟɧɚɪɢɟɜ. 

 

1.3   Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌɊ 53111-2008 [9] ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɟɬɟɣ 

ɷɥɟɤɬɪɨɫɜɹɡɢ ɜ ɭɫɥɨɜɢɹɯ ɜɨɡɞɟɣɫɬɜɢɹ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ 

ɮɢɡɢɱɟɫɤɨɝɨ ɢɥɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ (ɞɚɥɟɟ - ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɟ 

ɮɚɤɬɨɪɵ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɜɨɣɫɬɜɨɦ ɫɟɬɢ, ɧɚɡɵɜɚɟɦɵɦ ɭɫɬɨɣɱɢɜɨɫɬɶɸ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɨɯɪɚɧɟɧɢɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɫɟɬɟɣ ɷɥɟɤɬɪɨɫɜɹɡɢ ɜ ɭɫɥɨɜɢɹɯ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɮɚɤɬɨɪɨɜ. 
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ɉɪɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɫɟɬɢ ɜ ɭɫɥɨɜɢɹɯ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɨɫɨɛɭɸ ɡɧɚɱɢɦɨɫɬɶ ɩɪɢɨɛɪɟɬɚɟɬ 

ɬɚɤɨɟ ɫɜɨɣɫɬɜɨ ɫɟɬɢ, ɤɚɤ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɜɧɟɲɧɢɦ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɦ 

ɮɚɤɬɨɪɚɦ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦ ɧɚ ɢɧɮɨɪɦɚɰɢɸ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ (ɚɧɝɥ. resilience) ɬɪɚɤɬɭɟɬɫɹ ɤɚɤ ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɪɨɬɢɜɨɫɬɨɹɬɶ 

ɞɟɣɫɬɜɢɹɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɟɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 

ɢɫɯɨɞɧɨɟ ɨɩɟɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɫɛɨɹ ɜ ɪɚɛɨɬɟ, ɜɵɡɜɚɧɧɨɝɨ ɥɸɛɵɦ 

ɢɧɰɢɞɟɧɬɨɦ. 

Ɉɫɧɨɜɧɵɦɢ ɞɟɫɬɚɛɢɥɢɡɢɪɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɦɢ ɧɚ ɫɟɬɶ 

ɢ ɧɚɪɭɲɚɸɳɢɦɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɟɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɹɜɥɹɸɬɫɹ: 

 ɋɥɭɱɚɣɧɵɟ ɨɬɤɚɡɵ ɢ ɫɛɨɢ ɫɟɬɟɜɨɝɨ ɢ ɫɟɪɜɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  

 ɧɟ ɜɵɹɜɥɟɧɧɵɟ ɨɲɢɛɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ;  

 ɨɲɢɛɤɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦ;  

 ɧɟɤɨɪɪɟɤɬɧɵɟ ɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɟɬɢ;  

 ɫɬɢɯɢɣɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɫɪɟɞɵ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɢɥɢ 

ɭɧɢɱɬɨɠɟɧɢɸ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ;  

 ɫɥɭɱɚɣɧɵɟ ɢ ɩɪɟɞɧɚɦɟɪɟɧɧɵɟ ɩɨɦɟɯɢ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɢɫɤɚɠɟɧɢɸ 

ɢɧɮɨɪɦɚɰɢɢ, ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜ ɫɟɬɢ;  

 ɫɤɚɱɤɨɨɛɪɚɡɧɨ ɢɡɦɟɧɹɸɳɢɣɫɹ ɬɪɚɮɢɤ ɨɬ ɚɛɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ;  

 ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɨɝɪɚɦɦɧɵɯ ɜɢɪɭɫɨɜ ɢ ɞɪɭɝɨɝɨ ɜɪɟɞɨɧɨɫɧɨɝɨ ɤɨɞɚ;  

 ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ (ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɟ ɢ 

ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɟ) ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɴɟɤɬɵ ɫɟɬɢ.  

ɉɨɧɹɬɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɧɟ ɤ ɫɚɦɨɣ ɫɢɫɬɟɦɟ, ɚ ɤ ɤɚɤɨɦɭ-ɥɢɛɨ 

ɫɜɨɣɫɬɜɭ ɟё ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. Ɋɚɡɥɢɱɧɵɟ ɜɢɞɵ ɜɨɡɦɭɳɚɸɳɢɯ ɮɚɤɬɨɪɨɜ 

ɨɩɪɟɞɟɥɹɸɬ ɱɚɫɬɧɵɟ ɜɢɞɵ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɞɧɢɦ ɜɨɡɦɭɳɟɧɢɹɦ ɢ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɜɨɡɦɭɳɟɧɢɹɦ ɜ ɫɦɵɫɥɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɨɞɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. ȼ ɨɬɧɨɲɟɧɢɢ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɭɫɬɨɣɱɢɜɨɫɬɢ:  
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 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɬɤɚɡɚɦ ɬɟɯɧɢɤɢ (ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ);  

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɲɢɛɤɚɦ ɩɪɨɝɪɚɦɦ (ɨɲɢɛɤɨɭɫɬɨɣɱɢɜɨɫɬɶ);  

 ɭɫɬɨɣɱɢɜɨɫɬɶ (ɫɬɨɣɤɨɫɬɶ) ɤ ɜɧɟɲɧɢɦ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɮɚɤɬɨɪɚɦ; 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ (ɠɢɜɭɱɟɫɬɶ);  

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ; 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɪɚɞɢɨɷɥɟɤɬɪɨɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ 

(ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɩɨɦɟɯɨɡɚɳɢɳɟɧɧɨɫɬɶ); 

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɤ ɫɟɬɟɜɵɦ 

ɚɬɚɤɚɦ, ɜɪɟɞɨɧɨɫɧɵɦ ɩɪɨɝɪɚɦɦɚɦ;  

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɪɟɡɤɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɬɪɚɮɢɤɚ, ɪɚɛɨɱɟɣ ɧɚɝɪɭɡɤɢ 

(ɬɪɚɮɢɤɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɚɝɪɭɡɨɭɫɬɨɣɱɢɜɨɫɬɶ). 

ɋɪɟɞɚ OMNeT++ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɫɦɨɞɟɥɢɪɨɜɚɬɶ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɧɚ ɫɟɬɶ ɤɚɤɢɯ-ɥɢɛɨ ɜɧɟɲɧɢɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɧɟ 

ɢɦɟɟɬ ɜ ɫɜɨɟɦ ɢɧɫɬɪɭɦɟɧɬɚɪɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɨɫɫɨɡɞɚɜɚɬɶ ɩɪɨɝɪɚɦɦɧɵɟ 

ɨɲɢɛɤɢ ɢ ɜɪɟɞɨɧɨɫɧɵɟ ɩɪɨɝɪɚɦɦɵ. ȼɫɥɟɞɫɬɜɢɟ ɜɵɲɟ ɫɤɚɡɚɧɧɨɝɨ, ɜɨɡɦɨɠɧɨ 

ɨɰɟɧɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɟɬɢ ɩɨ ɫɥɟɞɭɸɳɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ:  

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɨɬɤɚɡɚɦ ɬɟɯɧɢɤɢ (ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ);  

 ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɪɟɡɤɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɬɪɚɮɢɤɚ, ɪɚɛɨɱɟɣ ɧɚɝɪɭɡɤɢ 

(ɬɪɚɮɢɤɨɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɚɝɪɭɡɨɭɫɬɨɣɱɢɜɨɫɬɶ). 
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2 ɉɨɫɬɚɧɨɜɤɚ ɷɤɫɩɟɪɢɦɟɧɬɚ 
 

2.1   Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ 
 

  Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɫɪɟɞɟ OmNet++ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɫɟɬɶ ɩɪɨɢɡɜɨɥɶɧɨɣ 

ɬɨɩɨɥɨɝɢɢ, ɪɚɛɨɬɚɸɳɚɹ ɩɨ ɩɪɨɬɨɤɨɥɭ RSTP. ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 1. 

 
 

Ɋɢɫɭɧɨɤ 1 – ɬɨɩɨɥɨɝɢɹ ɫɟɬɢ 

 

 Ⱦɚɧɧɚɹ ɦɨɞɟɥɶ ɨɩɢɫɚɧɚ ɤɨɞɨɦ networks.ned ɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 

Ⱥ.  

 ȼ ɫɨɫɬɚɜ ɫɟɬɢ ɜɯɨɞɹɬ 7 ɫɟɬɟɜɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ switch 1 – switch 7, ɬɢɩɚ 

EtherSwitch, ɤɨɧɟɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ host 1- host 4, ɬɢɩɚ Etherhost. Host1 ɢ host2 

ɩɨɫɬɨɹɧɧɨ ɨɛɦɟɧɢɜɚɸɬɫɹ ɩɚɤɟɬɚɦɢ, ɚ host3 ɢ host4 ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɫ ɧɚɝɪɭɡɤɨɣ ɫɟɬɢ. Ɍɚɤ ɠɟ ɧɚ ɫɯɟɦɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɦɨɞɭɥɶ 

scenarioManager, ɭɩɪɚɜɥɹɸɳɢɣ ɢɦɢɬɚɰɢɨɧɧɵɦɢ ɷɤɫɩɟɪɢɦɟɧɬɚɦɢ ɢ ɞɚɸɳɢɣ 

ɜɨɡɦɨɠɧɨɫɬɶ ɩɥɚɧɢɪɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɫɨɛɵɬɢɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ, 

ɦɨɞɭɥɶ lifecycleController, ɭɩɪɚɜɥɹɟɬ ɨɩɟɪɚɰɢɹɦɢ ɜɵɤɥɸɱɟɧɢɟ/ɩɟɪɟɡɚɝɪɭɡɤɚ, 

ɨɫɬɚɧɨɜɤɚ/ɜɨɡɨɛɧɨɜɥɟɧɢɟ, ɫɛɨɣ/ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢ ɞɪɭɝɢɦɢ ɨɩɟɪɚɰɢɹɦɢ ɧɚɞ 

ɭɡɥɚɦɢ, ɦɨɞɭɥɶ stpTester, ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɬɨɤɨɥɚ RSTP, 

ɦɨɞɭɥɶ L2NetworkConfigurator. 
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 Ɋɚɫɫɦɨɬɪɢɦ ɫɨɡɞɚɧɢɟ ɫɟɬɟɜɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ switch 1. 

 

 
 

Ɋɢɫɭɧɨɤ 2 – ɫɨɡɞɚɧɢɟ switch1 

 

 ɋɨɡɞɚɜɚɹ ɫɟɬɟɜɨɣ ɤɨɦɦɭɬɚɬɨɪ, ɟɦɭ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɝɨɬɨɜɵɣ ɤɥɚɫɫ 

EtherSwitch, ɤɨɬɨɪɵɣ ɭɠɟ ɜɤɥɸɱɟɧ ɜ OMNeT++, ɚ ɢɦɟɧɧɨ ɜ ɦɨɞɭɥɶ INET, ɝɞɟ 

ɩɪɨɩɢɫɚɧɚ ɜɫɹ ɫɬɪɭɤɬɭɪɚ ɪɨɭɬɟɪɚ, ɩɪɢɧɚɞɥɟɠɚɳɟɝɨ ɤ ɞɚɧɧɨɦɭ ɤɥɚɫɫɭ. Ɂɚɬɟɦ, ɜ 

ɫɟɤɰɢɢ parameters ɭɤɚɡɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɞɥɹ @display, ɤɨɬɨɪɚɹ ɨɬɜɟɱɚɟɬ ɡɚ 

ɬɨɱɤɭ ɪɚɡɦɟɳɟɧɢɹ ɪɨɭɬɟɪɚ ɧɚ ɤɚɪɬɢɧɤɟ ɫɟɬɢ. ɉɨɫɥɟ ɫɟɤɰɢɢ parameters ɫɥɟɞɭɟɬ 

ɫɟɤɰɢɹ gates, ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɨɡɧɚɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɮɟɣɫɨɜ 

ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ. 

ɋɨɡɞɚɧɢɟ ɨɫɬɚɥɶɧɵɯ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ ɢ ɯɨɫɬɨɜ ɢɦɟɟɬ ɬɚɤɨɣ ɠɟ ɜɢɞ, ɫ ɬɨɣ 

ɥɢɲɶ ɪɚɡɧɢɰɟɣ, ɱɬɨ ɭ ɤɚɠɞɨɝɨ ɫɜɨɟɝɨ ɡɧɚɱɟɧɢɹ ɞɥɹ @display ɢ ɫɜɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ. 

ɍ ɤɚɠɞɨɝɨ ɷɥɟɦɟɧɬɚ, ɫɨɡɞɚɧɧɨɝɨ ɧɚɦɢ ɢɦɟɟɬɫɹ ɫɜɨɹ ɫɬɪɭɤɬɭɪɚ (ɪɢɫɭɧɨɤ – 3,4). 

 

 



15 

 

 
 

Ɋɢɫɭɧɨɤ 3 – ɫɬɪɭɤɬɭɪɚ ɫɟɬɟɜɨɝɨ ɤɨɦɦɭɬɚɬɨɪɚ 

 

 
 

Ɋɢɫɭɧɨɤ 4 – ɫɬɪɭɤɬɭɪɚ ɤɨɧɟɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
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  Ɇɟɠɞɭ ɞɜɭɦɹ ɤɨɦɩɨɧɟɧɬɚɦɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ. ɉɪɢ 

ɭɫɬɚɧɨɜɥɟɧɢɢ ɫɨɨɬɜɟɬɫɬɜɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɬɢɩ ɤɚɧɚɥɚ, ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɹɟɬ 

ɞɜɚ ɭɡɥɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ «Eth1G». 
 

  
 

Ɋɢɫɭɧɨɤ 5 – ɫɨɡɞɚɧɢɟ ɤɚɧɚɥɨɜ ɫɜɹɡɢ 

 

2.2    ɗɤɫɩɟɪɢɦɟɧɬ 
 

ɉɪɢ ɡɚɩɭɫɤɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ Nedworks ɩɪɨɢɫɯɨɞɢɬ ɫɛɨɪɚ ɜɫɟɯ 

ɜɯɨɞɹɳɢɯ ɜ ɧɟɝɨ ɮɚɣɥɨɜ ɢ ɢɯ ɤɨɦɩɢɥɹɰɢɹ. ɉɨɫɥɟ ɤɨɦɩɢɥɹɰɢɢ ɨɬɤɪɵɜɚɟɬɫɹ ɨɤɧɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɜɢɡɭɚɥɢɡɚɰɢɹ ɜɫɟɯ ɩɪɨɯɨɞɹɳɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ, ɤɚɤ ɤɨɦɦɭɬɚɬɨɪɵ ɩɨɲɚɝɨɜɨ ɨɛɦɟɧɢɜɚɸɬɫɹ ɩɚɤɟɬɚɦɢ ɞɚɧɧɵɯ, 

ɤɚɤ ɩɪɨɢɫɯɨɞɢɬ ɤɨɦɦɭɬɚɰɢɹ. ɉɪɢɦɟɪ ɩɨɥɭɱɟɧɧɨɝɨ ɨɤɧɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 
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Ɋɢɫɭɧɨɤ 6 – ɩɪɢɦɟɪ ɨɤɧɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 

  ȼ ɰɟɧɬɪɟ ɷɤɪɚɧɚ ɢɡɨɛɪɚɠɟɧɚ ɦɨɞɟɥɢɪɭɟɦɚɹ ɫɟɬɶ. ɇɚ ɷɤɪɚɧɟ ɩɪɢɫɭɬɫɬɜɭɟɬ 

ɷɥɟɦɟɧɬ ɫ ɧɚɡɜɚɧɢɟɦ «scenaioManager», ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ 

ɭɝɥɭ. Ⱦɚɧɧɵɣ ɦɨɞɭɥɶ ɡɚɩɭɫɤɚɟɬ ɧɚɲ ɫɰɟɧɚɪɢɣ, ɤɨɬɨɪɵɣ ɡɚɪɚɧɟɟ ɛɵɥ ɧɚɩɢɫɚɧ, 

ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɨɣ ɫɢɬɭɚɰɢɢ, ɤɨɬɨɪɚɹ ɧɭɠɧɚ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ. 
 

 
 

Ɋɢɫɭɧɨɤ 7 – ɫɤɪɢɩɬ ɫɰɟɧɚɪɢɹ 

 

  Ɂɚɩɭɫɬɢɜ ɱɟɪɟɡ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɦɟɧɸ ɫɢɦɭɥɹɰɢɸ ɪɚɛɨɬɵ ɫɟɬɢ, ɦɨɠɧɨ 

ɧɚɛɥɸɞɚɬɶ ɩɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ ɫɟɬɢ ɢ ɟɟ ɪɚɛɨɬɵ. ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɨɤɧɨ ɫɨ 

ɫɩɢɫɤɨɦ ɫɨɛɵɬɢɣ ɛɭɞɟɬ ɩɨɫɬɟɩɟɧɧɨ ɩɨɩɨɥɧɹɬɶɫɹ ɧɨɜɵɦɢ ɫɨɛɵɬɢɹɦɢ ɢ 
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ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɧɢɯ. Ⱦɚɧɧɨɟ ɨɤɧɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɧɢɡɭ ɨɤɧɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɩɨɞ 

ɨɤɧɨɦ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɬɨɩɨɥɨɝɢɢ ɫɟɬɢ. 

  ɇɚɞ ɨɤɧɨɦ ɫ ɬɨɩɨɥɨɝɢɟɣ ɫɟɬɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɲɤɚɥɚ, 

ɡɚɧɢɦɚɸɳɚɹ ɜɫɸ ɲɢɪɢɧɭ ɨɤɧɚ ɩɪɨɝɪɚɦɦɵ. ɇɚ ɜɪɟɦɟɧɧɨɣ ɲɤɚɥɟ ɨɬɨɛɪɚɠɚɸɬɫɹ 

ɫɨɛɵɬɢɹ, ɤɨɬɨɪɵɟ ɩɪɨɢɡɨɣɞɭɬ ɜ ɬɟɱɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 100 ɫɟɤɭɧɞ. 

  ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɫɚɦɨɣ ɧɢɡɤɨɣ ɫɤɨɪɨɫɬɢ ɫɢɦɭɥɹɰɢɢ ɩɪɨɬɟɤɚɧɢɟ ɤɚɠɞɨɝɨ 

ɫɨɛɵɬɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɚɧɢɦɚɰɢɟɣ ɜ ɨɤɧɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. Ɇɨɠɧɨ ɧɚɛɥɸɞɚɬɶ 

ɢɧɢɰɢɚɥɢɡɚɰɢɸ ɤɨɦɦɭɬɚɬɨɪɨɜ ɜ ɧɚɱɚɥɟ ɫɢɦɭɥɹɰɢɢ, ɨɬɩɪɚɜɤɭ Hello-ɩɚɤɟɬɨɜ ɢ 

ɧɚɡɧɚɱɟɧɢɟ ɤɨɪɧɟɜɵɯ ɩɨɪɬɨɜ. 

ɉɨ ɨɤɨɧɱɚɧɢɸ ɫɢɦɭɥɹɰɢɢ ɜ ɩɚɩɤɟ ɩɪɨɟɤɬɚ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ results, ɜ 

ɤɨɬɨɪɵɣ ɛɵɥɢ ɩɨɦɟɳɟɧɵ ɜɫɟ ɞɚɧɧɵɟ, ɫɨɛɪɚɧɧɵɟ ɩɪɨɝɪɚɦɦɨɣ ɜ ɯɨɞɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɋɨɛɪɚɧɧɵɟ ɞɚɧɧɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɝɪɚɮɢɤɨɜ ɪɚɛɨɬɵ ɫɟɬɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ, ɝɪɚɮɢɤ ɦɨɠɟɬ ɛɵɬɶ ɜɵɜɟɞɟɧ ɜ 

ɜɢɞɟ ɫɤɚɥɹɪɚ ɢɥɢ ɜɟɤɬɨɪɚ ɩɨɫɥɟ ɜɵɛɨɪɚ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ⱦɥɹ ɫɨɡɞɚɜɚɟɦɨɝɨ ɝɪɚɮɢɤɚ ɛɵɥ ɜɵɛɪɚɧ ɜɚɪɢɚɧɬ ɜɵɜɨɞɚ ɞɚɧɧɵɯ ɜ ɜɢɞɟ 

ɜɟɤɬɨɪɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɨɜ ɜɵɜɨɞɚ ɛɵɥɨ ɜɵɛɪɚɧɨ, ɱɬɨ ɧɚ ɝɪɚɮɢɤ ɨɬɩɪɚɜɤɢ 

ɩɚɤɟɬɨɜ ɫ ɤɨɧɟɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ host2 ɢ ɝɪɚɮɢɤ ɩɨɥɭɱɟɧɢɟ ɩɚɤɟɬɨɜ ɧɚ ɤɨɧɟɱɧɨɦ 

ɭɫɬɪɨɣɫɬɜɟ host1. 

 

 
 

Ɋɢɫɭɧɨɤ 8 – Ɋɚɡɧɢɰɚ ɨɬɩɪɚɜɥɟɧɧɵɯ ɩɚɤɟɬɨɜ ɢ ɩɨɥɭɱɟɧɧɵɯ 
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Ɋɢɫɭɧɨɤ 9 – ɝɪɚɮɢɤ ɨɬɩɪɚɜɤɢ ɩɚɤɟɬɨɜ 

 

 
 

 Ɋɢɫɭɧɨɤ 10 – ɝɪɚɮɢɤ ɩɨɥɭɱɟɧɢɹ ɩɚɤɟɬɨɜ  

 

  ȼ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɦɧɨɠɟɫɬɜɨ ɬɟɫɬɨɜ, ɫ ɨɬɤɥɸɱɟɧɢɟɦ 

ɪɚɡɧɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɦɟɠɞɭ ɤɨɦɦɭɬɚɬɨɪɚɦɢ, ɚ ɬɚɤ ɠɟ ɫ ɧɚɝɪɭɡɨɱɧɵɦ ɬɪɚɮɢɤɨɦ 

ɩɨ ɫɟɬɢ. ɐɟɥɶɸ ɫɟɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɫɛɨɪ ɞɚɧɧɵɯ ɢ ɚɧɚɥɢɡ 

ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. Ɉɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɜ ɬɚɛɥɢɰɟ 1. 
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Ɍɚɛɥɢɰɚ 1 – ɨɩɢɫɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

ɇɨɦɟɪ ɷɤɫɩɟɪɢɦɟɧɬɚ Ɉɩɢɫɚɧɢɟ 

1 Ɉɬɤɥɸɱɟɧɢɟ ɤɨɪɧɟɜɨɝɨ ɩɨɪɬɚ ɦɟɠɞɭ switch5 ɢ switch7. 

2 Ɉɬɤɥɸɱɟɧɢɟ ɤɨɪɧɟɜɨɝɨ ɩɨɪɬɚ ɦɟɠɞɭ switch2 ɢ switch7, ɧɚɝɪɭɡɤɚ 

ɤɚɧɚɥɚ ɫɜɹɡɢ ɦɟɠɞɭ switch5 ɢ switch7. 

3 Ɉɬɤɥɸɱɟɧɢɟ ɤɨɪɧɟɜɨɝɨ ɩɨɪɬɚ ɦɟɠɞɭ switch2 ɢ switch6, ɧɚɝɪɭɡɤɚ 

ɤɚɧɚɥɚ ɫɜɹɡɢ ɦɟɠɞɭ switch5 ɢ switch7. 

4 Ɉɬɤɥɸɱɟɧɢɟ ɧɚɡɧɚɱɟɧɧɨɝɨ ɩɨɪɬɚ ɦɟɠɞɭ switch1 ɢ switch6, 

ɩɨɹɜɥɟɧɢɟ ɧɨɜɨɣ ɫɜɹɡɢ ɤɨɦɦɭɬɚɬɨɪɚɦɢ switch1 ɢ switch4, ɧɚɝɪɭɡɤɚ 

ɤɚɧɚɥɚ ɫɜɹɡɢ ɦɟɠɞɭ switch5 ɢ switch7. 

 

3 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɢɯ ɚɧɚɥɢɡ 

 

Ɍɚɛɥɢɰɚ 2 – ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɟɡ ɧɚɝɪɭɡɤɢ 

№ ɷɤɫɩɟɪɢɦɟɧɬɚ ɉɚɤɟɬɨɜ                            

ɨɬɩɪɚɜɥɟɧɨ 

     ɉɨɬɟɪɹɧɨ 

       ɩɚɤɟɬɨɜ 

ɉɪɨɰɟɧɬ  

ɉɨɬɟɪɶ, % 

            ȼɪɟɦɹ 

 ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫɟɤ 

                    1 360            39 10,8                  6 

                    2 360            37 10,2                  6 

                    3 360            37 10,2                  6 

                    4 360            63 17,5                  12 

 

Ɍɚɛɥɢɰɚ 3 – ɪɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫ ɧɚɝɪɭɡɤɨɣ ɫɟɬɢ 

    ɇɨɦɟɪ ɷɤɫɩɟɪɢɦɟɧɬɚ ɉɚɤɟɬɨɜ                            

ɨɬɩɪɚɜɥɟɧɨ 

      ɉɨɬɟɪɹɧɨ  

       ɩɚɤɟɬɨɜ 

ɉɪɨɰɟɧɬ  

      ɉɨɬɟɪɶ, % 

            ȼɪɟɦɹ 

 ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ, ɫɟɤ

                    2 354            38 10,7                  6 

                    3 352            37 10,5                  6 

                    4 353            63 17,8                  12 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɵ ɜɢɞɢɦ, ɱɬɨ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɟɪɹɧɧɵɯ 

ɩɚɤɟɬɨɜ ɧɟ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɫɟɬɢ, ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɣɞɟɧɧɵɯ ɩɚɤɟɬɨɜ ɱɟɪɟɡ ɭɡɥɵ, ɚ ɬɚɤ ɠɟ ɧɟɦɧɨɝɨ ɭɦɟɧɶɲɚɟɬɫɹ ɫɤɨɪɨɫɬɶ 

ɩɟɪɟɞɚɱɢ ɩɚɤɟɬɨɜ, ɧɨ ɜɫё ɷɬɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɩɨɬɟɪɸ ɩɚɤɟɬɨɜ. 
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Ʉɨɥɢɱɟɫɬɜɨ ɩɨɬɟɪɹɧɧɵɯ ɩɚɤɟɬɨɜ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɫɯɨɞɢɦɨɫɬɢ ɫɟɬɢ, ɬɚɤ ɤɚɤ 

ɩɪɨɬɨɤɨɥɭ RSTP ɧɭɠɧɨ ɬɪɢ “Hello” ɩɚɤɟɬɚ, ɱɬɨ ɛɵ ɩɨɧɹɬɶ, ɱɬɨ ɞɚɧɧɚɹ ɫɜɹɡɶ 

ɛɨɥɶɲɟ ɧɟɞɨɫɬɭɩɧɚ, ɚ “Hello” ɩɚɤɟɬɵ ɨɬɩɪɚɜɥɹɸɬɫɹ ɤɚɠɞɵɟ 2 ɫɟɤɭɧɞɵ, ɬɨ ɦɵ 

ɦɨɠɟɦ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ ɩɨɬɟɪɢ ɩɚɤɟɬɨɜ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 

7,59 ɫɟɤɭɧɞ, ɩɪɢ ɨɛɪɵɜɟ, ɩɨɬɟɪɢ ɞɚɧɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɇɨ ɷɬɨ ɜɪɟɦɹ ɧɟ ɹɜɥɹɟɬɫɹ 

ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɥɹ ɜɪɟɦɟɧɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɟɬɢ, ɩɪɢ ɩɨɬɟɪɟ ɨɞɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨɞɤɥɸɱɟɧɢɢ ɞɪɭɝɨɝɨ, ɤɨɬɨɪɨɝɨ ɪɚɧɟɟ ɧɟ ɛɵɥɨ, 

ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɫɟɬɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 12 ɫɟɤɭɧɞ, ɡɚ ɤɨɬɨɪɨɟ ɩɪɨɢɫɯɨɞɢɬ 

ɛɨɥɶɲɚɹ ɩɨɬɟɪɹ ɩɚɤɟɬɨɜ.  
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɩɪɨɢɡɜɨɥɶɧɚɹ ɬɨɩɨɥɨɝɢɹ ɫɟɬɢ, 

ɪɚɛɨɬɚɸɳɚɹ ɩɨ ɩɪɨɬɨɤɨɥɭ RSTP. Ɋɚɡɨɛɪɚɧɚ ɪɚɛɨɬɚ ɩɪɨɬɨɤɨɥɚ RSTP. ȼɵɛɪɚɧɵ 

ɬɚɤɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɛɨɬɵ ɫɟɬɢ, ɤɚɤ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɤɚɧɚɥɚ ɫɜɹɡɢ, ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɤɚɧɚɥɚ. Ɍɚɤ ɠɟ ɛɵɥɢ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɩɨɬɟɪɢ ɩɚɤɟɬɨɜ ɞɚɧɧɵɯ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɬɤɥɸɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ 

ɤɚɧɚɥɚ ɫɜɹɡɢ, ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɚ ɢɦɟɧɧɨ ɧɚɝɪɭɡɤɨɣ ɫɟɬɢ ɞɪɭɝɢɦɢ 

ɯɨɫɬɚɦɢ, ɩɟɪɟɞɚɸɳɢɦɢ ɫɨɨɛɳɟɧɢɹ ɦɟɠɞɭ ɫɨɛɨɣ. Ɉɬɫɸɞɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, 

ɱɬɨ ɫɟɬɶ ɹɜɥɹɟɬɫɹ ɭɫɬɨɣɱɢɜɚ ɤ ɨɬɤɚɡɚɦ ɬɟɯɧɢɤɢ ɢ ɭɜɟɥɢɱɟɧɢɸ ɬɪɚɮɢɤɚ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



23 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɍȿɆɕХ ɂɋɌɈЧɇɂɄɈȼ 

 
1. Ɉɥɢɮɟɪ, ȼ. Ƚ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ. ɉɪɢɧɰɢɩɵ, ɬɟɯɧɨɥɨɝɢɢ, 

ɩɪɨɬɨɤɨɥɵ: ɍɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / ȼ. Ƚ. Ɉɥɢɮɟɪ, ɇ. Ⱥ. Ɉɥɢɮɟɪ. ɂɡɞ. 4-ɟ – ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ : ɉɢɬɟɪ, 2012. – 944 ɫ.  

2. OmNet++ [ɗɥɟɤɬɪɨɧɧɵɣ ɤɭɪɫ] : OMNeT++ Discrete Event Simulator. 

-  Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.omnetpp.org/  

3. Ɉɥɢɮɟɪ, ɇ. Ⱥ. ɋɪɟɞɫɬɜɚ ɚɧɚɥɢɡɚ ɢ ɨɩɬɢɦɢɡɚɰɢɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ɇ. Ⱥ. Ɉɥɢɮɟɪ, ȼ. Ƚ. Ɉɥɢɮɟɪ. // ɐɟɧɬɪ ɂɧɮɨɪɦɚɰɢɨɧɧɵɯ 

Ɍɟɯɧɨɥɨɝɢɣ. – 1998. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://citforum.ru/nets/optimize/index.shtml 

4. Ɍɚɧɟɧɛɚɭɦ, ɗ. Ʉɨɦɩɶɸɬɟɪɧɵɟ ɫɟɬɢ / ɗ. Ɍɚɧɟɧɛɚɭɦ. - 4-ɟ ɢɡɞ.: ɉɢɬɟɪ, 

2013. - 992 ɫ.  

5. ɏɚɧɬ, Ʉ. TCP/IP. ɋɟɬɟɜɨɟ ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ. Ʉ. ɏɚɧɬ. - 1ɟ ɢɡɞ.: 

ɋɢɦɜɨɥ-ɉɥɸɫ, 2010. - 816 ɫ. 

6. ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɫɬɪɨɟɧɢɸ, 

ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. ɋɌɈ 4.2-07-2014. 

Ʉɪɚɫɧɨɹɪɫɤ.: ɂɉɐ ɋɎɍ, 2014 – 60 ɫ. 

7. ɋɚɣɬ ɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɢ litl-admin.ru [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://litl-admin.ru/cisco/otlichiya-v-rabote-stp-i-rstp.html. 

8. ɋɚɣɬ ɨ ɪɚɛɨɬɟ ɩɪɨɬɨɤɨɥɚ RSTP habr.com [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://habr.com/company/cbs/blog/330358. 

9. Ɉɮɢɰɢɚɥɶɧɵɣ ɫɚɣɬ OMNeT++ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://omnetpp.org/models. 

10. ȽɈɋɌ Ɋ 53111-2008 ɍɫɬɨɣɱɢɜɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɟɬɢ ɫɜɹɡɢ 

ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. Ɍɪɟɛɨɜɚɧɢɹ ɢ ɦɟɬɨɞɵ ɩɪɨɜɟɪɤɢ. 

 
 
 
 

 

https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiwu6qtjqLYAhVjKpoKHWMYBQ8QFggnMAA&url=https%3A%2F%2Fwww.omnetpp.org%2F&usg=AOvVaw3avzwZcB_6HAKe8__dEYie
https://www.omnetpp.org/
https://omnetpp.org/models


24 

 

ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
Ʉɨɞ ɮɚɣɥɚ Networks.ned 

 

package inet.examples.ieee8021dd; 

 

import inet.common.lifecycle.LifecycleController; 

import inet.common.scenario.ScenarioManager; 

import inet.linklayer.configurator.L2NetworkConfigurator; 

import inet.linklayer.ieee8021d.tester.STPTester; 

import inet.node.ethernet.Eth1G; 

import inet.node.ethernet.EtherHost; 

import inet.node.ethernet.EtherSwitch; 

 

 

network SwitchNetwork 

{ 

    @display("bgb=689,368"); 

    submodules: 

        stpTester: STPTester { 

            @display("p=75,277"); 

        } 

        scenarioManager: ScenarioManager { 

            @display("p=75,101"); 

        } 

        l2NetworkConfigurator: L2NetworkConfigurator { 

            @display("p=75,217"); 

        } 

        lifecycleController: LifecycleController { 

            @display("p=75,155"); 

        } 

 

        switch1: EtherSwitch { 

            parameters: 

                @display("p=333,78"); 

            gates: 

                ethg[]; 

        } 

 

        switch2: EtherSwitch { 

            parameters: 

                @display("p=301,217"); 

            gates: 

                ethg[]; 

        } 

 

      //  switch3: EtherSwitch { 

      //      parameters: 

      //          @display("p=443,78"); 

      //      gates: 

      //          ethg[]; 

      //  } 

 

        switch4: EtherSwitch { 

            parameters: 

                @display("p=322,153"); 

            gates: 

                ethg[]; 

        } 

 

        switch5: EtherSwitch { 
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            parameters: 

                @display("p=529,217"); 

            gates: 

                ethg[]; 

        } 

 

        switch6: EtherSwitch { 

            parameters: 

                @display("p=200,154"); 

            gates: 

                ethg[]; 

        } 

 

        switch7: EtherSwitch { 

            parameters: 

                @display("p=443,153"); 

            gates: 

                ethg[]; 

        } 

 

    connections: 

        switch1.ethg++ <--> Eth1G <--> switch4.ethg++; 

        switch1.ethg++ <--> Eth1G <--> switch6.ethg++; 

        switch2.ethg++ <--> Eth1G <--> switch4.ethg++; 

        switch2.ethg++ <--> Eth1G <--> switch6.ethg++; 

        switch2.ethg++ <--> Eth1G <--> switch7.ethg++; 

    //  switch3.ethg++ <--> Eth1G <--> switch7.ethg++; 

        switch4.ethg++ <--> Eth1G <--> switch5.ethg++; 

        switch4.ethg++ <--> Eth1G <--> switch6.ethg++; 

        switch4.ethg++ <--> Eth1G <--> switch7.ethg++; 

        switch5.ethg++ <--> Eth1G <--> switch7.ethg++; 

} 

 

network LargeNet extends SwitchNetwork 

{ 

    @display("bgb=952,472"); 

    submodules: 

        host1: EtherHost { 

            @display("p=199.565,39.435"); 

        } 

 

        host2: EtherHost { 

            @display("p=609,217"); 

        } 

 

   //     host3: EtherHost { 

   //         @display("p=529,78"); 

   //     } 

   //     host4: EtherHost { 

   //         @display("p=442.15002,295.165"); 

    //    } 

    connections: 

   //     switch5.ethg++ <--> Eth1G <--> host3.ethg; 

        switch5.ethg++ <--> Eth1G <--> host2.ethg; 

        switch1.ethg++ <--> Eth1G <--> host1.ethg; 

    //    host4.ethg <--> Eth1G <--> switch7.ethg++; 

      

} 
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Ʉɨɞ ɮɚɣɥɚ omnetpp.ini 
 

[General] 

sim-time-limit = 200s 

tkenv-plugin-path = ../../../etc/plugins 

**.vector-recording = true 

**.visualize = true 

**.agingTime = 1s 

**.connectionColoring = false 

network = SwitchNetwork 

**.switch1.**.address="AAAAAA000001" 

**.switch2.**.address="AAAAAA000002" 

**.switch3.**.address="AAAAAA000003" 

**.switch4.**.address="AAAAAA000004" 

**.switch5.**.address="AAAAAA000005" 

**.switch6.**.address="AAAAAA000006" 

**.switch7.**.address="AAAAAA000007" 

 

[Config LargeNet] 

network = LargeNet 

**.switch8.**.address="AAAAAA000008" 

**.switch9.**.address="AAAAAA000009" 

**.switch10.**.address="AAAAAA00000A" 

**.switch11.**.address="AAAAAA00000B" 

**.host2.cli.destAddress = "LargeNet.host1" 

**.host3.cli.destAddress = "LargeNet.host4" 

**.host5.cli.destAddress = "LargeNet.host3" 

**.host6.cli.destAddress = "LargeNet.host3" 

**.host*.cli.startTime = 17s 
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