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1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʛʨʘʤʤʝ çʉʝʪʝʚʦʡ ʘʥʘʣʠʟʘʪʦʨè 

1.1. ʅʘʟʥʘʯʝʥʠʝ 

ʇʨʦʛʨʘʤʤʘ çʉʝʪʝʚʦʡ ɸʥʘʣʠʟʘʪʦʨè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʘʥʘʣʠʟʘ SV-

ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʘʤ ʄʕʂ 61850-9-2LE, 

ʄʕʂ 61869-9 ʠ ʄʕʂ 61850-8-1. 

1.2. ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

¶ ʄʦʥʠʪʦʨʠʥʛ ʜʦ 30 SV-ʧʦʪʦʢʦʚ ʠ ʜʦ 300 GOOSE-ʩʦʦʙʱʝʥʠʡ ʚ ʩʝʪʠ. 

¶ ʆʪʢʨʳʪʠʝ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ pcap-ʬʘʡʣʦʚ. 

¶ ʇʨʦʩʤʦʪʨ ʜʦ 30 SV-ʧʦʪʦʢʦʚ ʠ ʜʦ 300 GOOSE-ʩʦʦʙʱʝʥʠʡ ʠʟ pcap-ʬʘʡʣʦʚ. 

¶ ʇʨʦʩʤʦʪʨ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ SV-ʧʦʪʦʢʘʭ ʠ GOOSE-ʩʦʦʙʱʝʥʠʷʭ: ʢʦʣʠʯʝʩʪʚʘ SV 
ʠ GOOSE ʚ ʩʝʪʠ ʠʣʠ pcap-ʬʘʡʣʝ, ʠʭ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʧʘʢʝʪʦʚ, 
ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʳʜʘʯʠ, ID, ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʯʘʩʪʦʪʳ ʚʳʙʦʨʦʢ ʥʘ ʧʝʨʠʦʜ SV ʠ ʪ.ʜ. 

¶ ʇʨʦʩʤʦʪʨ ʩʪʨʫʢʪʫʨʳ ʧʘʢʝʪʦʚ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ. 

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʰʠʙʦʢ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ.  

¶ ɿʘʜʘʥʠʝ ʥʘʙʦʨʘ ʘʥʘʣʦʛʦʚʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-
ʩʦʦʙʱʝʥʠʡ ʠ ʠʭ ʧʨʦʩʤʦʪʨ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

¶ ʇʨʦʩʤʦʪʨ ʩʦʩʪʦʷʥʠʷ ʬʣʘʛʦʚ ʢʘʯʝʩʪʚʘ SV-ʧʦʪʦʢʦʚ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

¶ ʇʨʦʩʤʦʪʨ ʟʥʘʯʝʥʠʡ ʠ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ SV-ʧʦʪʦʢʦʚ. 

¶ ʈʘʩʯʝʪ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʤʦʱʥʦʩʪʝʡ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ SV-
ʧʦʪʦʢʦʚ. 

¶ ɸʥʘʣʠʟ ʚʨʝʤʝʥ ʠ ʨʘʩʯʝʪ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʧʘʢʝʪʦʚ SV-ʧʦʪʦʢʦʚ. 

¶ ʇʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʝʢʣʶʯʝʥʠʷʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ GOOSE-ʩʦʦʙʱʝʥʠʡ. 

¶ ɸʥʘʣʠʟ ʚʨʝʤʝʥ ʠ ʨʘʩʯʝʪ ʩʪʘʪʠʩʪʠʢʠ ʜʣʷ ʧʘʢʝʪʦʚ GOOSE-ʩʦʦʙʱʝʥʠʡ. 

1.3. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

¶ ɺʳʜʘʯʘ pcap-ʬʘʡʣʦʚ. 

¶ ɿʘʧʠʩʴ pcap-ʬʘʡʣʦʚ. 

¶ ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʘ ʟʘʛʨʫʟʢʠ ʩʝʪʠ ʧʘʢʝʪʘʤʠ SV ʠ GOOSE ʚ ʨʝʞʠʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 
ʧʨʠ ʘʥʘʣʠʟʝ pcap-ʬʘʡʣʘ. 

¶ ʈʘʩʯʝʪ ʤʦʱʥʦʩʪʝʡ ʠʟ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʚʟʷʪʳʭ ʠʟ ʜʚʫʭ ʣʶʙʳʭ SV-ʧʦʪʦʢʦʚ. 

¶ ʅʘʩʪʨʘʠʚʘʝʤʳʡ ʚʥʝʰʥʠʡ ʚʠʜ ʨʘʙʦʯʝʡ ʦʙʣʘʩʪʠ ʧʨʦʛʨʘʤʤʳ. 

2. ʈʘʙʦʪʘ ʩ ʧʨʦʛʨʘʤʤʦʡ çʉʝʪʝʚʦʡ ʘʥʘʣʠʟʘʪʦʨè 

2.1. ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʛʨʘʤʤʳ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʨʘʙʦʪʳ: çEthernetè ʠʣʠ çPCAPè. 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʜʣʷ ʨʝʞʠʤʘ çEthernetè: 

1. ʇʦʜʢʣʶʯʠʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʢ ʢʦʤʧʴʶʪʝʨʫ (USB). 

2. ɿʘʧʫʩʪʠʪʴ çʉʝʪʝʚʦʡ ʘʥʘʣʠʟʘʪʦʨè. 

3. ʇʦʜʢʣʶʯʠʪʴ ʢʦʤʧʴʶʪʝʨ ʢ ʩʝʪʠ ʩ ʧʨʦʚʝʨʷʝʤʳʤʠ SV-ʧʦʪʦʢʘʤʠ ʠ GOOSE-

ʩʦʦʙʱʝʥʠʷʤʠ. 

4. ɺʳʙʨʘʪʴ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ. 

5. ɿʘʧʫʩʪʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʝʪʠ. 
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6. ʆʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʚʘʯʝʥʥʳʭ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʚ ʦʢʥʝ 

çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

7. ɼʣʷ SV-ʧʦʪʦʢʘ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʥʫʞʥʳʝ ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ʠ ʠʭ ʬʣʘʛʠ ʢʘʯʝʩʪʚʘ 

ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʠ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ. 

8. ɼʣʷ GOOSE-ʩʦʦʙʱʝʥʠʷ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʥʫʞʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

9. ɺʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ SV-ʧʦʪʦʢ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ. 

10. ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ. 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʜʣʷ ʨʝʞʠʤʘ çPCAPè: 

1. ʇʦʜʢʣʶʯʠʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ ʢ ʢʦʤʧʴʶʪʝʨʫ (USB). 

2. ɿʘʧʫʩʪʠʪʴ çʉʝʪʝʚʦʡ ʘʥʘʣʠʟʘʪʦʨè. 

3. ʆʪʢʨʳʪʴ ʥʫʞʥʳʝ pcap-ʬʘʡʣʳ. 

4. ʆʮʝʥʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʟʘʭʚʘʯʝʥʥʳʭ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʚ ʦʢʥʝ 

çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

5. ɼʣʷ SV-ʧʦʪʦʢʦʚ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʥʫʞʥʳʝ ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ʠ ʠʭ ʬʣʘʛʠ 

ʢʘʯʝʩʪʚʘ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʠ ʚʝʢʪʦʨʦʥʦʡ ʜʠʘʛʨʘʤʤʝ. 

6. ɼʣʷ GOOSE-ʩʦʦʙʱʝʥʠʡ ʚʳʙʨʘʪʴ ʚ ʩʧʠʩʢʝ ʥʫʞʥʳʝ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʜʣʷ 

ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

7. ɺʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ SV-ʧʦʪʦʢ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ. 

8. ɺʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ, ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʦʥʘʣ ʧʨʦʛʨʘʤʤʳ. 

2.2. ʕʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ 

ʇʝʨʝʜ ʨʘʙʦʪʦʡ ʩ ʧʨʦʛʨʘʤʤʦʡ ʥʫʞʥʦ ʧʦʜʢʣʶʯʠʪʴ ʢ ʢʦʤʧʴʶʪʝʨʫ ʵʣʝʢʪʨʦʥʥʳʡ ʢʣʶʯ 

(Flash-ʢʣʶʯ). ʂʣʶʯ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʣʶʙʦʡ ʩʚʦʙʦʜʥʳʡ USB-ʧʦʨʪ. 

ɹʝʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘ ʧʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʚ ʦʟʥʘʢʦʤʠʪʝʣʴʥʦʤ ʨʝʞʠʤʝ ʩ 

ʦʛʨʘʥʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ. 

2.3. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

ʋ ʧʨʦʛʨʘʤʤʳ ʝʩʪʴ ʜʚʘ ʨʝʞʠʤʘ ʨʘʙʦʪʳ:  

1. çEthernetè ï ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʥʘʣʠʟ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʚ ʨʝʞʠʤʝ 

ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʟ ʩʝʪʠ Ethernet. 

2. çPCAPè ï ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʠʩʪʦʯʥʠʢʦʤ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʬʘʡʣ ʬʦʨʤʘʪʘ pcap. Pcap-ʬʘʡʣ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ 

ʟʘʭʚʘʪʘ ʠ ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, ʥʘʧʨʠʤʝʨ, çWiresharkè. Pcap-ʬʘʡʣʳ ʤʦʞʥʦ 

ʩʦʟʜʘʚʘʪʴ ʠ ʚ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʝ çʉʝʪʝʚʦʡ ʘʥʘʣʠʟʘʪʦʨè. 

ʈʝʞʠʤ ʨʘʙʦʪʳ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ ʚ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2.3. ɻʣʘʚʥʦʝ ʤʝʥʶ 

ɺʚʝʨʭʫ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʦ ʛʣʘʚʥʦʝ ʤʝʥʶ. 
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 ɻʣʘʚʥʦʝ ʤʝʥʶ. 

ɺ ʧʦʜʤʝʥʶ çʌʘʡʣè ʝʩʪʴ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʫʥʢʪ ï çɺʳʭʦʜè. 

ʇʦʜʤʝʥʶ çʇʘʨʘʤʝʪʨʳè ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʳ. 

 

 ʇʦʜʤʝʥʶ çʇʘʨʘʤʝʪʨʳè. 

ɺ ʧʦʜʤʝʥʶ çʇʘʨʘʤʝʪʨʳè ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

¶ çʋʤʝʥʴʰʝʥʥʳʝ ʟʘʛʦʣʦʚʢʠè ï ʫʤʝʥʴʰʘʝʪ ʟʘʛʦʣʦʚʢʠ ʜʦʯʝʨʥʠʭ ʦʢʦʥ ʧʨʦʛʨʘʤʤʳ 

ʜʣʷ ʙʦʣʴʰʝʡ ʢʦʤʧʘʢʪʥʦʩʪʠ. 

¶ çʄʘʩʰʪʘʙè ï ʧʦʟʚʦʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʩʦʜʝʨʞʠʤʦʝ ʦʢʥʘ. 

¶ çɸʥʘʣʠʟ GOOSE (Ethernet)è ï ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʵʪʦʡ ʛʘʣʦʯʢʠ ʧʨʦʛʨʘʤʤʘ ʧʨʦʚʦʜʠʪ 

ʘʥʘʣʠʟ ʚʩʝʭ ʟʘʭʚʘʯʝʥʥʳʭ GOOSE-ʩʦʦʙʱʝʥʠʡ ʜʣʷ ʦʢʥʘ çʊʘʙʣʠʮʘ ʧʘʢʝʪʦʚè. 

ʆʪʢʣʶʯʝʥʠʝ ʛʘʣʦʯʢʠ ʧʦʟʚʦʣʷʝʪ ʦʪʢʣʶʯʠʪʴ ʘʥʘʣʠʟ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʢʦʨʠʪʴ 

ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ GOOSE-ʩʦʦʙʱʝʥʠʡ. 

¶ çʈʝʞʠʤ ʵʢʩʧʝʨʪʘè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʨʘʩʰʠʨʷʝʪ ʬʫʥʢʮʠʦʥʘʣ ʦʢʥʘ ʠ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʟʤʝʥʷʪʴ ʚʥʝʰʥʠʡ ʚʠʜ (ʫʜʘʣʷʪʴ, ʜʦʙʘʚʣʷʪʴ, ʧʝʨʝʤʝʱʘʪʴ 

ʜʦʯʝʨʥʠʝ ʦʢʥʘ). 

¶ çʇʦ ʫʤʦʣʯʘʥʠʶ (ʚʥʝʰʥʠʡ ʚʠʜ) ï ʩʙʨʘʩʳʚʘʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʨʘʟʤʝʨʳ ʜʦʯʝʨʥʠʭ 

ʦʢʦʥ.  

ʇʦʜʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè ʧʦʟʚʦʣʷʝʪ ʚʳʟʚʘʪʴ ʦʢʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʧʨʦʛʨʘʤʤʳ. 

 

 ʇʦʜʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè. 
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ɺ ʧʦʜʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè ʥʘʭʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

¶ çʊʘʙʣʠʮʘ ʤʦʱʥʦʩʪʝʡè ï ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʨʘʩʯʝʪʘ ʤʦʱʥʦʩʪʝʡ ʜʣʷ SV-ʧʦʪʦʢʦʚ. 

ʇʦʜʨʦʙʥʝʝ ʚ ʧ. 2.18 ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʊʘʙʣʠʮʘ ʤʦʱʥʦʩʪʝʡè. 

¶ çɻʨʘʬʠʢ ʟʘʛʨʫʟʢʠ ʩʝʪʝʡè ï ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʛʨʘʬʠʢʘ ʟʘʛʨʫʟʢʠ ʩʝʪʠ ʧʘʢʝʪʘʤʠ SV ʠ 

GOOSE. ʇʦʜʨʦʙʥʝʝ ʚ ʧ. 2.19 ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɻʨʘʬʠʢ ʟʘʛʨʫʟʢʠ ʩʝʪʠè. 

¶ çʈʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚè ï ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʨʘʩʯʝʪ ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʠ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ GOOSE. ʇʦʜʨʦʙʥʝʝ ʚ ʧ. 2.20 ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ 

çʈʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚè. 

¶ çɺʳʜʘʯʘ PCAPè -- ʚʳʟʳʚʘʝʪ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ pcap-ʬʘʡʣ ʠ ʚʳʜʘʪʴ 

ʝʛʦ ʚ ʩʝʪʴ. ʇʦʜʨʦʙʥʝʝ ʚ ʧ. 2.21 ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɺʳʜʘʯʘ PCAPè. 

¶ çɿʘʧʠʩʴ PCAPè ï ʚʳʟʚrʘʝʪ ʦʢʥʦ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ pcap-ʬʘʡʣ ʠ 

ʩʦʭʨʘʥʠʪʴ ʝʛʦ. ʇʦʜʨʦʙʥʝʝ ʚ ʧ. 2.21 ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɺʳʜʘʯʘ PCAPè. 

ɺ ʧʦʜʤʝʥʶ çʇʦʤʦʱʴè ʠʤʝʝʪʩʷ ʜʚʘ ʧʫʥʢʪʘ ï çʆ ʧʨʦʛʨʘʤʤʝè ʠ çʇʦʤʦʱʴè. 

¶ ʆ ʧʨʦʛʨʘʤʤʝ ï ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʛʨʘʤʤʝ: ʥʘʟʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʥʦʤʝʨ ʩʙʦʨʢʠ, 

ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

¶ ʇʦʤʦʱʴ ï ʚʳʟʦʚ ʩʧʨʘʚʢʠ ʧʦ ʧʨʦʛʨʘʤʤʝ. 

2.4. ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʦʡ. ɺʠʜ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

 

 ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠ ʚʳʙʨʘʥʥʦʤ ʨʝʞʠʤʝ çEthernetè. 

 

ï çʉʪʘʨʪ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʪʦʢʦʚè ï ʧʦ ʥʘʞʘʪʠʶ ʧʨʦʛʨʘʤʤʘ ʥʘʯʠʥʘʝʪ ʤʦʥʠʪʦʨʠʥʛ 
SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʚ ʩʝʪʠ. ɼʦʩʪʫʧʥʦ ʚ ʨʝʞʠʤʝ çEthernetè.  

 

ï çʆʩʪʘʥʦʚʢʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʪʦʢʦʚè ï ʧʦ ʥʘʞʘʪʠʶ ʧʨʦʛʨʘʤʤʘ ʦʩʪʘʥʘʚʣʠʚʘʝʪ 
ʤʦʥʠʪʦʨʠʥʛ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʚ ʩʝʪʠ. ɼʦʩʪʫʧʥʦ ʚ ʨʝʞʠʤʝ 
 

 

ï ʚr ʙʦʨ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 
ʤʦʥʠʪʦʨʠʥʛ ʩʝʪʠ. ɼʦʩʪʫʧʥʦ ʚ ʨʝʞʠʤʝ çEthernetè.  

 

ï çɼʦʙʘʚʠʪʴ PCAP ʬʘʡʣèr ï ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʣʷʪʴ pcap-ʬʘʡʣʳ ʜʣʷ ʘʥʘʣʠʟʘ SV-
ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ. ɼʦʩʪʫʧʥʦ ʚ ʨʝʞʠʤʝ çPCAPè.  

 

ï çʋʜʘʣʠʪʴ PCAP ʬʘʡʣè ï ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʳʙʨʘʥʥʳʡ pcap-ʬʘʡʣ ʠʟ ʩʧʠʩʢʘ ʚ 
ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. ɼʦʩʪʫʧʥʦ ʚ ʨʝʞʠʤʝ çPCAPè. 
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ï çʋʜʘʣʠʪʴ ʚʩʝ PCAP ʬʘʡʣèr ï ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʚʩʝ pcap-ʬʘʡʣʳ ʠʟ ʩʧʠʩʢʘ ʚ 
ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. ɼʦʩʪʫʧʥʦ ʚ ʨʝʞʠʤʝ çPCAPè. 

2.5. ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ 

ɺ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ɺʠʜ ʩʪʨʦʢʠ 

ʩʦʩʪʦʷʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

 

 ʉʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ʚ ʨʝʞʠʤʝ PCAP. 

ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʠʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ çEthernetè ʚ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʩʝʪʝʚʦʤ ʘʜʘʧʪʝʨʝ, ʚʨʝʤʝʥʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʥʷʪʳʭ ʧʘʢʝʪʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ çPCAPè ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʟʚʘʥʠʝ, ʧʝʨʠʦʜ ʟʘʧʠʩʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʘʢʝʪʦʚ ʪʝʢʫʱʝʛʦ pcap-ʬʘʡʣʘ. 

2.6. ɺʳʙʦʨ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʨʝʞʠʤʘ çEthernetè 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʨʝʞʠʤʦʤ çEthernetè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʩʝʪʝʚʦʡ 

ʠʥʪʝʨʬʝʡʩ ï ʚʠʨʪʫʘʣʴʥʦʝ ʠʣʠ ʬʠʟʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʧʘʢʝʪʳ 

ʠʟ ʩʝʪʠ, ʥʘʧʨʠʤʝʨ, ʩʝʪʝʚʦʡ ʘʜʘʧʪʝʨ ʢʦʤʧʴʶʪʝʨʘ. ʉʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ ʚʳʙʠʨʘʝʪʩʷ ʠʟ 

ʩʧʠʩʢʘ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

 

 ʄʝʥʶ ʚʳʙʦʨʘ ʩʝʪʝʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʄʦʥʠʪʦʨʠʥʛ ʩʝʪʠ ʚ ʨʝʞʠʤʝ çEthernetè ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʚʳʙʨʘʥʥʦʤ ʩʝʪʝʚʦʤ 

ʠʥʪʝʨʬʝʡʩʝ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩʣʝʜʫʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʳʙʨʘʥʥʳʡ ʩʝʪʝʚʦʡ 

ʠʥʪʝʨʬʝʡʩ ʬʠʟʠʯʝʩʢʠ ʧʦʜʢʣʶʯʝʥ ʢ ʧʨʦʚʝʨʷʝʤʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

2.7. ʉʪʘʨʪ/ʉʪʦʧ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʠ ʚ ʨʝʞʠʤʝ çEthernetè 

ʂʥʦʧʢʠ ʩʪʘʨʪʘ ʠ ʦʩʪʘʥʦʚʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʩʪʘʨʪ ʧʨʦʛʨʘʤʤʘ ʥʘʯʥʝʪ ʤʦʥʠʪʦʨʠʥʛ ʩʝʪʠ. ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʩʝʪʠ ʧʘʢʝʪʦʚ 
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SV-ʧʦʪʦʢʦʚ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʚʳʚʦʜʠʪʴ ʠʭ ʚ ʩʧʠʩʢʝ ʚ ʦʢʥʝ 

çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. ʇʦʜʨʦʙʥʝʝ ï ʚ ʧ. 2.9 ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè.  

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʉʪʦʧè ʧʨʦʛʨʘʤʤʘ ʦʩʪʘʥʦʚʠʪ ʤʦʥʠʪʦʨʠʥʛ. 

2.8. ʈʘʙʦʪʘ ʩ ʬʘʡʣʘʤʠ ʚ ʨʝʞʠʤʝ çʈʉɸʈè 

ʈʝʞʠʤ çPCAPè ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʩʦʜʝʨʞʠʤʦʝ pcap-ʬʘʡʣʦʚ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʘʡʣʦʚʳʝ ʬʦʨʤʘʪʳ pcap ʠ pcapng. 

ʌʘʡʣʳ ʤʦʞʥʦ ʦʪʢʨʳʪʴ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʥʦʧʢʠ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʧʦʷʚʠʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʜʠʘʣʦʛ Windows ʜʣʷ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ. 

ɺʩʝ ʦʪʢʨʳʪʳʝ ʬʘʡʣʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʩʧʠʩʦʢ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ʇʦʩʣʝ ʦʪʢʨʳʪʠʷ ʬʘʡʣʘ ʧʨʦʛʨʘʤʤʘ ʠʱʝʪ ʚ ʥʝʤ SV-ʧʦʪʦʢʠ ʠ GOOSE-ʩʦʦʙʱʝʥʠʷ. ʇʨʠ 

ʥʘʣʠʯʠʠ ʚʳʚʦʜʠʪ ʠʭ ʚ ʩʧʠʩʦʢ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. ʇʦʜʨʦʙʥʝʝ ï ʚ ʧ. 2.9 ʈʘʙʦʪʘ ʩ 

ʦʢʥʦʤ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʟʘʢʨʳʪʴ ʨʘʥʝʝ ʦʪʢʨʳʪʳʝ ʬʘʡʣʳ ʧʨʠ ʧʦʤʦʱʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʥʦʧʦʢ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2.9. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè 

ʆʢʥʦ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè ʧʨʝʜʥʘʟʥʘʯʝʥʦ:  

1) ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʣʠʙʦ 

ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʠʟ ʩʝʪʠ (ʨʝʞʠʤ çEthernetè), ʣʠʙʦ ʙʝʨʫʪʩʷ ʠʟ pcap-ʬʘʡʣʘ (ʨʝʞʠʤ 

çPCAPè); 

2) ʜʣʷ ʚʳʙʦʨʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ; 

3) ʜʣʷ ʚʳʙʦʨʘ ʘʥʘʣʦʛʦʚʳʭ ʜʘʥʥʳʭ ʠ ʬʣʘʛʦʚ ʢʘʯʝʩʪʚʘ ʚ SV-ʧʦʪʦʢʘʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʠ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

4) ʜʣʷ ʚʳʙʦʨʘ ʜʠʩʢʨʝʪʥʳʭ ʜʘʥʥʳʭ ʚ GOOSE-ʩʦʦʙʱʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʠ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

5) ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ  SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʩʪʨʦʝʥʘ 

ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ VLAN. 

SV-ʧʦʪʦʢʠ ʠ GOOSE-ʩʦʦʙʱʝʥʠʷ ʥʘʯʠʥʘʶʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʦʢʥʝ ʧʦʩʣʝ ʩʪʘʨʪʘ 

ʟʘʭʚʘʪʘ ʧʘʢʝʪʦʚ ʚ ʩʝʪʠ ʠʣʠ ʧʦʩʣʝ ʦʪʢʨʳʪʠʷ pcap-ʬʘʡʣʘ.  

ʉʦʜʝʨʞʠʤʦʝ ʦʢʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ 

ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʝʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ. 

ɺ ʨʝʞʠʤʝ çEthernetè ʚ ʢʦʨʥʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʙʣʦʢʠ: 

¶ SV ï ʟʘʭʚʘʯʝʥʥʳʝ SV-ʧʦʪʦʢʠ. 

¶ GOOSE ï ʟʘʭʚʘʯʝʥʥʳʝ GOOSE-ʩʦʦʙʱʝʥʠʷ. 

¶ VLAN ï ʟʘʭʚʘʯʝʥʥʳʝ SV-ʧʦʪʦʢʠ ʠ GOOSE-ʩʦʦʙʱʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʩʪʨʦʝʥʘ 

ʚʠʨʪʫʘʣʴʥʘʷ ʩʝʪʴ VLAN (Virtual Local Area Network). 
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 ʆʢʥʦ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè ʚ ʨʝʞʠʤʝ çEthernetè. 

ɼʣʷ ʨʝʞʠʤʘ çPCAPè ʚ ʢʦʨʥʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʪʢʨʳʪʳʝ pcap-

ʬʘʡʣʳ. ʇʨʠ ʵʪʦʤ ʫ ʢʘʞʜʦʛʦ pcap-ʬʘʡʣʘ ʝʩʪʴ ʩʚʦʠ ʙʣʦʢʠ SV, GOOSE ʠ VLAN. 

 

 ʆʢʥʦ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè ʚ ʨʝʞʠʤʝ çPCAPè. 

 ɺ ʩʢʦʙʢʘʭ ʚ ʥʘʟʚʘʥʠʠ ʢʘʞʜʦʛʦ ʙʣʦʢʘ ʚʳʚʦʜʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʵʪʦʛʦ ʙʣʦʢʘ, 

ʥʘʧʨʠʤʝʨ, ʢʦʣʠʯʝʩʪʚʦ SV-ʧʦʪʦʢʦʚ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʚ ʙʣʦʢʝ SV-ʧʦʪʦʢʦʚ, GOOSE-ʩʦʦʙʱʝʥʠʡ ʠʣʠ ʩʝʪʝʡ VLAN ʝʛʦ ʤʦʞʥʦ 

ʨʘʟʚʝʨʥʫʪʴ. ʕʣʝʤʝʥʪʳ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʩʚʦʨʘʯʠʚʘʪʴ ʠ ʨʘʟʚʦʨʘʯʠʚʘʪʴ ʧʨʠ 

ʧʦʤʦʱʠ ʢʥʦʧʢʠ .    

ʇʨʠ ʨʘʩʢʨʳʪʠʠ ʙʣʦʢʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ. ɺ ʨʘʟʜʝʣʝ SV ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ SV-

ʧʦʪʦʢʦʚ, ʚ ʨʘʟʜʝʣʝ GOOSE ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ GOOSE-ʩʦʦʙʱʝʥʠʡ. SV-ʧʦʪʦʢʠ ʠ 

GOOSE-ʩʦʦʙʱʝʥʠʷ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʩʧʠʩʢʝ ʚ ʚʠʜʝ ʟʘʛʦʣʦʚʢʦʚ. ɺ ʢʘʞʜʦʤ ʟʘʛʦʣʦʚʢʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ MAC-ʘʜʨʝʩ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ svID ʠʣʠ goID ʠ ʢʦʣʠʯʝʩʪʚʦ 

ʧʘʢʝʪʦʚ.  
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 ʉʧʠʩʦʢ SV-ʧʦʪʦʢʦʚ. 

 

 

 
 ʉʧʠʩʦʢ GOOSE-ʩʦʦʙʱʝʥʠʡ. 

ʅʘʧʨʦʪʠʚ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨ, ʧʦʢʘʟʳʚʘʶʱʠʡ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ SV-ʧʦʪʦʢʘ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ. ɽʩʣʠ ʠʥʜʠʢʘʪʦʨ ï ʟʝʣʝʥʳʡ, ʪʦ ʵʪʦ 

ʟʥʘʯʠʪ, ʯʪʦ SV-ʧʦʪʦʢ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʝ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʠʥʠʤʘʪʁʩʷ. ɽʩʣʠ 

ʠʥʜʠʢʘʪʦʨ ï ʢʨʘʩʥʳʡ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʝʤ SV-ʧʦʪʦʢʘ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ 

ʧʨʝʢʨʘʪʠʣʩʷ. ɽʩʣʠ ʠʥʜʠʢʘʪʦʨ ʞʝʣʪʳʡ, ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ.  

 

 ʇʨʠʤʝʨ ʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʧʦʪʦʢʦʚ. 

ɼʣʷ ʘʥʘʣʠʟʘ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʠʭ ʚ ʩʧʠʩʢʝ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʦʣʴʢʦ ʦʜʠʥ SV-ʧʦʪʦʢ (ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʝ). ʇʦʩʣʝ 

ʚʳʙʦʨʘ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦʷʚʷʪʩʷ ʦʢʥʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ SV-ʧʦʪʦʢʘ ʠʣʠ 

GOOSE-ʩʦʦʙʱʝʥʠʷ. 

ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʝ: ʚ ʩʧʠʩʢʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʘʢʩʠʤʫʤ 30 SV-ʧʦʪʦʢʦʚ ʠ 

300 GOOSE-ʩʦʦʙʱʝʥʠʡ. ʅʦ ʚ ʨʝʞʠʤʝ çPCAPè ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʢʘʞʜʳʡ ʬʘʡʣ, ʪʦ ʝʩʪʴ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ SV-

ʧʦʪʦʢʦʚ ʠ GOOSE-ʩʦʦʙʱʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʪʢʨʳʪʴ 2 ʬʘʡʣʘ ʩ 30 SV-ʧʦʪʦʢʘʤʠ. 

ɺ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʘʥʘʣʦʛʦʚʳʭ ʠ ʜʠʩʢʨʝʪʥʳʭ 

ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ ʚ SV-ʧʦʪʦʢʘʭ ʠ GOOSE-ʩʦʦʙʱʝʥʠʷʭ. ɼʣʷ ʚʳʙʦʨʘ ʥʫʞʥʦ 

ʨʘʟʚʝʨʥʫʪʴ SV-ʧʦʪʦʢ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʝ ʚ ʩʧʠʩʢʝ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ . 

ɼʣʷ SV-ʧʦʪʦʢʦʚ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ï ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ. ʉʠʛʥʘʣʳ 

ʚʳʙʠʨʘʶʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʛʘʣʦʯʝʢ.  
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 ɺʳʙʦʨ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ SV-ʧʦʪʦʢʘʭ. 

ɽʩʣʠ ʥʘʞʘʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʟʘʛʦʣʦʚʦʢ SV-ʧʦʪʦʢʘ, ʪʦ ʩʪʘʥʝʪ ʜʦʩʪʫʧʥʦ 

ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ. ɺ ʥʝʤ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʣʠ ʩʥʷʪʴ ʚʳʙʦʨ ʩʨʘʟʫ ʜʣʷ ʚʩʝʭ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʚ SV-ʧʦʪʦʢʝ. ʊʘʢʞʝ ʚ ʵʪʦʤ ʤʝʥʶ ʜʦʩʪʫʧʥʳ ʬʫʥʢʮʠʷ ʵʢʩʧʦʨʪʘ ʚ COMTRADE-

ʬʘʡʣ ʠ ʥʘʩʪʨʦʡʢʘ ʥʘʙʦʨʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ SV-ʧʦʪʦʢʘ. 

 

 

 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ SV-ʧʦʪʦʢʘ 

ɺ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʥʘʙʦʨʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʟʘʜʘʶʪʩʷ ʩʚʷʟʠ ʤʝʞʜʫ ʘʥʘʣʦʛʦʚʳʤ 

ʩʠʛʥʘʣʦʤ ʚ SV-ʧʦʪʦʢʝ ʠ ʪʦʢʦʤ ʠʣʠ ʥʘʧʨʷʞʝʥʠʝʤ ʪʨʝʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ 

ʟʘʜʘʪʴ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ç1 ʪʦʢ ï 1 ʥʘʧʨʷʞʝʥʠʝè ʠʣʠ ç3 ʪʦʢʘ ï 3 ʥʘʧʨʷʞʝʥʠʷè 

(ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʧʨʦʬʠʣʴ ʩʪʘʥʜʘʨʪʘ ʄʕʂ 61850 ʇɸʆ çʌʉʂ ɽʕʉè). 
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 ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ ʥʘʙʦʨʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

ʌʣʘʛʠ ʢʘʯʝʩʪʚʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚʳʙʠʨʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ  ʥʘʧʨʦʪʠʚ 

ʛʘʣʦʯʢʠ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. ʉʦʩʪʦʷʥʠʝ ʚʳʙʨʘʥʥʳʭ ʬʣʘʛʦʚ ʢʘʯʝʩʪʚʘ ʥʘʯʠʥʘʝʪ 

ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

 

 ɺʳʙʦʨ ʬʣʘʛʘ ʢʘʯʝʩʪʚʘ çgoodè ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʜʣʷ 

ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ Ia. 

ɼʣʷ GOOSE-ʩʦʦʙʱʝʥʠʡ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ. ʉʠʛʥʘʣʳ ʪʘʢʞʝ 

ʚʳʙʠʨʘʶʪʩʷ ʫʩʪʘʥʦʚʢʦʡ ʛʘʣʦʯʝʢ. 
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 ɺʳʙʦʨ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ GOOSE-ʩʦʦʙʱʝʥʠʷʭ. 

 ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʣʠ ʩʥʷʪʴ ʚʳʙʦʨ ʩʨʘʟʫ ʜʣʷ ʚʩʝʭ ʜʠʩʢʨʝʪʥʳʭ 

ʩʠʛʥʘʣʦʚ ʚ GOOSE-ʩʦʦʙʱʝʥʠʠ. 

 

 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ GOOSE-ʩʦʦʙʱʝʥʠʷ. 

ɺʳʙʨʘʥʥʳʝ ʘʥʘʣʦʛʦʚʳʝ ʠ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʩʨʘʟʫ ʞʝ ʥʘʯʠʥʘʶʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʥʘ 

ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʠ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

ʇʨʠʤʝʯʘʥʠʝ: ʦʪʦʙʨʘʞʝʥʠʝ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʜʦʩʪʫʧʥʦ 

ʪʦʣʴʢʦ ʜʣʷ ʨʝʞʠʤʘ çPCAPè. 

ɺ ʙʣʦʢʝ VLAN ʦʪʦʙʨʘʞʘʶʪʩʷ SV-ʧʦʪʦʢʠ ʠ GOOSE-ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪʩʷ 

ʯʝʨʝʟ ʚʠʨʪʫʘʣʴʥʫʶ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ. ʇʨʠ ʨʘʩʢʨʳʪʠʠ ʙʣʦʢʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʠʨʪʫʘʣʴʥʳʝ 

ʩʝʪʠ ʠ SV-ʧʦʪʦʢʠ ʠ GOOSE-ʩʦʦʙʱʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʵʪʠʭ ʩʝʪʷʭ. ɺ ʟʘʛʦʣʦʚʢʘʭ ʩʝʪʝʡ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʭ VLAN ID. ɺʦ ʚʩʝʤ ʦʩʪʘʣʴʥʦʤ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩ SV-ʧʦʪʦʢʘʤʠ ʠ GOOSE-

ʩʦʦʙʱʝʥʠʷʤʠ VLAN ʪʘʢʦʡ ʞʝ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ. 

 

 ɹʣʦʢ VLAN. 
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2.10. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʆʧʠʩʘʥʠʝè 

ʆʢʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʙʨʘʥʥʦʤ SV-ʧʦʪʦʢʝ ʠʣʠ GOOSE-

ʩʦʦʙʱʝʥʠʠ. ʆʢʥʦ ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʙʦʨʘ SV-ʧʦʪʦʢʘ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ ʚ 

ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ɼʣʷ SV-ʧʦʪʦʢʦʚ ʚ ʦʢʥʝ çʆʧʠʩʘʥʠʝè ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

¶ ʠʜʝʥʪʠʬʠʢʘʪʦʨ svID SV-ʧʦʪʦʢʘ; 

¶ ʩʪʘʥʜʘʨʪ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ SV-ʧʦʪʦʢ: ʄʕʂ 61850-9-2LE ʠʣʠ ʄʕʂ 

61869-9; 

¶ ʥʘʣʠʯʠʝ ʠ ʪʠʧ ʩʠʥʭʨʦʥʠʟʘʮʠʠ; 

¶ ʯʘʩʪʦʪʫ ʚʳʙʦʨʦʢ ʥʘ ʧʝʨʠʦʜ; 

¶ ʧʦʩʣʝʜʥʠʡ 0 smpCnt ï ʚʨʝʤʝʥʥʘʷ ʤʝʪʢʘ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʢʦʛʜʘ ʚ ʧʦʩʣʝʜʥʠʡ 

ʨʘʟ ʩʯʝʪʯʠʢ smpCnt SV-ʧʦʪʦʢʘ ʧʨʠʥʠʤʘʣ ʟʥʘʯʝʥʠʝ 0; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʧʘʢʝʪʦʚ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ; 

¶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʘʯʠ. 

 

 ʆʢʥʦ çʆʧʠʩʘʥʠʝè ʜʣʷ SV-ʧʦʪʦʢʘ. 

ɼʣʷ GOOSE-ʩʦʦʙʱʝʥʠʷ ʚ ʦʢʥʝ çʆʧʠʩʘʥʠʝè ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ: 

¶ goID ï ʠʜʝʥʪʠʬʠʢʘʪʦʨ GOOSE-ʩʦʦʙʱʝʥʠʷ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʧʘʢʝʪʦʚ; 

¶ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ; 

¶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʜʘʯʠ. 
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 ʆʢʥʦ çʆʧʠʩʘʥʠʝè ʜʣʷ GOOSE-ʩʦʦʙʱʝʥʠʷ. 

2.11. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɾʫʨʥʘʣ ʩʦʙʳʪʠʡè  

ʆʢʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʧʠʩʢʘ ʩʦʙʳʪʠʡ ʚʳʙʨʘʥʥʦʛʦ SV-ʧʦʪʦʢʘ ʠʣʠ 

GOOSE-ʩʦʦʙʱʝʥʠʷ. ʉʦʙʳʪʠʷ ʜʝʣʷʪʩʷ ʥʘ ʦʰʠʙʢʠ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʥʘʣʠʟʠʨʫʝʪ ʚʳʙʨʘʥʥʳʡ SV-ʧʦʪʦʢ ʠʣʠ ʚʳʙʨʘʥʥʦʝ GOOSE-ʩʦʦʙʱʝʥʠʝ, ʠ 

ʚʳʚʦʜʠʪ ʚ ʦʢʥʦ ʚʩʝ ʩʦʙʳʪʠʷ. ʆʢʥʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ SV-ʧʦʪʦʢʘ ʠʣʠ GOOSE-

ʩʦʦʙʱʝʥʠʷ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çɾʫʨʥʘʣ ʩʦʙʳʪʠʡè. 

ɺ ʚʝʨʭʥʝʡ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʚʳʚʦʜʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ.  

 

 ʂʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ. 

ʇʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ ʚ ʟʘʛʦʣʦʚʢʝ ʦʢʥʘ ʧʦʷʚʣʷʝʪʩʷ ʞʝʣʪʳʡ ʠʥʜʠʢʘʪʦʨ. 

ʉʧʠʩʦʢ ʩʦʙʳʪʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ɺ ʩʪʦʣʙʮʘʭ ʪʘʙʣʠʮʳ ï  ʚʨʝʤʝʥʥʘʷ 

ʤʝʪʢʘ ʩʦʙʳʪʠʷ, ʚʨʝʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʚʳʜʘʯʠ ʠ ʦʧʠʩʘʥʠʝ ʩʦʙʳʪʠʷ. 

ʇʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴ ʠ ʚʳʚʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʰʠʙʢʠ: 
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¶ çʅʝʚʝʨʥʳʡ ʘʜʨʝʩè ï ʝʩʣʠ Destination MAC (ʘʜʨʝʩ ʤʝʩʪʘ ʥʘʟʥʘʯʝʥʠʷ) SV-ʧʦʪʦʢʘ 

ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʜʦʧʫʩʪʠʤʦʛʦ ʜʠʘʧʘʟʦʥʘ ʘʜʨʝʩʦʚ.  

¶ çʅʘʨʫʰʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠè ï ʥʘʨʫʰʝʥʠʝ ʧʦʨʷʜʢʘ ʩʣʝʜʦʚʘʥʠʷ ʧʘʢʝʪʦʚ 

SV-ʧʦʪʦʢʘ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ. ɺ ʩʪʦʣʙʮʝ çʆʧʠʩʘʥʠʝè ʫʢʘʟʳʚʘʝʪʩʷ 

ʦʞʠʜʘʝʤʳʡ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʧʘʢʝʪʦʚ. 

¶ çɼʫʙʣʠʨʦʚʘʥʠʝ ʧʘʢʝʪʘè ï ʜʫʙʣʠʨʦʚʘʥʠʝ ʧʘʢʝʪʦʚ SV-ʧʦʪʦʢʘ ʠʣʠ GOOSE-

ʩʦʦʙʱʝʥʠʷ. ɺ ʩʪʦʣʙʮʝ çʆʧʠʩʘʥʠʝè ʫʢʘʟʳʚʘʝʪʩʷ smpCnt ʠʣʠ sqNum 

ʜʫʙʣʠʨʦʚʘʥʥʦʛʦ ʧʘʢʝʪʘ. 

¶ çʅʝʚʝʨʥʳʡ ʧʘʢʝʪè ï ʦʰʠʙʢʘ ʚ ʩʪʨʫʢʪʫʨʝ ʧʘʢʝʪʘ, ʥʝʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ 

ʧʘʢʝʪ.  

¶ çʅʘʨʫʰʝʥʠʝ ʢʘʯʝʩʪʚʘè ï ʠʟʤʝʥʝʥʠʝ ʬʣʘʛʦʚ ʢʘʯʝʩʪʚʘ ʜʣʷ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ 

SV-ʧʦʪʦʢʘ. ɺ ʩʪʦʣʙʮʝ çʆʧʠʩʘʥʠʝè ʧʨʠ ʵʪʦʤ ʫʢʘʟʳʚʘʝʪʩʷ, ʢʘʢʦʡ ʬʣʘʛ ʠʟʤʝʥʠʣʩʷ, 

ʠ ʜʣʷ ʢʘʢʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ʂ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʙʳʪʠʷ: 

¶ çʀʟʤʝʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠè ï ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ ʧʦʷʚʣʝʥʠʷ ʠ ʧʨʦʧʘʜʘʥʠʷ ʚ ʩʝʪʠ SV-

ʧʦʪʦʢʘ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ. 

¶ çʀʟʤʝʥʝʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠè ï ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ ʠʟʤʝʥʝʥʠʷ ʬʣʘʛʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ smpSynch SV-ʧʦʪʦʢʘ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʧʦʷʚʣʷʝʪʩʷ 

ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʠʣʠ ʦʪʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʩʦʙʳʪʠʡ. 

 

 ʅʘʩʪʨʦʡʢʘ ʦʪʦʙʨʘʞʝʥʠʷ ʩʦʙʳʪʠʡ. 

ɺʨʝʤʝʥʥʘʷ ʤʝʪʢʘ ʚʳʙʨʘʥʥʦʛʦ ʚ ʩʧʠʩʢʝ ʩʦʙʳʪʠʷ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 
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2.12. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘè 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘè ʜʣʷ SV-ʧʦʪʦʢʘ. 

ʆʢʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʪʨʫʢʪʫʨʳ ʧʘʢʝʪʦʚ  ʚʳʙʨʘʥʥʦʛʦ SV-ʧʦʪʦʢʘ ʠʣʠ 

GOOSE-ʩʦʦʙʱʝʥʠʷ. ʆʢʥʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ SV-ʧʦʪʦʢʘ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ ʚ 

ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ʉʪʨʫʢʪʫʨʘ ʧʘʢʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʈʘʟʜʝʣʳ ʠ 

ʧʦʜʨʘʟʜʝʣʳ ʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʨʘʩʢʨʳʚʘʪʴ ʠ ʩʚʦʨʘʯʠʚʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ . 

ɼʣʷ SV-ʧʦʪʦʢʦʚ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʚʦʛʦ ʟʘʭʚʘʯʝʥʥʦʛʦ ʧʘʢʝʪʘ. 

ɼʣʷ GOOSE ʩʦʦʙʱʝʥʠʡ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʧʘʢʝʪʳ ʚ ʦʢʥʝ çʊʘʙʣʠʮʘ ʧʘʢʝʪʦʚè. ʕʣʝʤʝʥʪʳ 

ʩʪʨʫʢʪʫʨʳ ʧʘʢʝʪʦʚ GOOSE-ʩʦʦʙʱʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʝʥʷʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʳʜʘʯʠ, 

ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʞʝʣʪʳʡ ʮʚʝʪ. 

2.13. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɿʥʘʯʝʥʠʷè 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çɿʥʘʯʝʥʠʷè. 
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ʆʢʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʟʥʘʯʝʥʠʡ ʠ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʚʳʙʨʘʥʥʦʛʦ SV-ʧʦʪʦʢʘ. ʆʢʥʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ SV-ʧʦʪʦʢʘ ʚ ʦʢʥʝ 

çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ɿʥʘʯʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. ɺ ʪʘʙʣʠʮʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʘʤʧʣʠʪʫʜʘ, ʫʛʦʣ ʠ ʯʘʩʪʦʪʘ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ. 

ʅʘʙʦʨ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ ʚ ʪʘʙʣʠʮʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʩʪʨʦʡʢʠ ʥʘʙʦʨʘ ʧʝʨʝʜʘʚʘʝʤʳʭ 

ʜʘʥʥʳʭ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʥʫʞʥʦ ʚʳʟʚʘʪʴ ʢʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ (ʧʨʘʚʘʷ 

ʢʥʦʧʢʘ ʤʳʰʠ) ʜʣʷ SV-ʧʦʪʦʢʘ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʅʘʩʪʨʦʠʪʴè. 

ɿʥʘʯʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ.  

ɼʣʷ ʨʝʞʠʤʘ çEthernetè ʠʥʪʝʨʚʘʣ ʬʠʢʩʠʨʦʚʘʥ ʠ ʩʦʩʪʘʚʣʷʝʪ 1 ʩ. ɿʥʘʯʝʥʠʷ ʠ 

ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

ɼʣʷ ʨʝʞʠʤʘ çPCAPè ʠʥʪʝʨʚʘʣ ʥʫʞʥʦ ʚʳʩʪʘʚʣʷʪʴ ʚʨʫʯʥʫʶ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ 

ʜʦʙʘʚʠʪʴ ʚ ʦʢʥʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʜʚʦʡʥʦʡ ʤʘʨʢʝʨ ʧʦ ʍ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʤʘʨʢʝʨ ʤʦʞʥʦ 

ʧʦʜʩʪʨʦʠʪʴ, ʯʪʦʙʳ ʦʥ ʧʦʢʨʳʚʘʣ ʥʫʞʥʳʝ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ SV ʧʦʪʦʢʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʚ 

ʦʢʥʝ çɿʥʘʯʝʥʠʷè ʦʪʦʙʨʘʟʷʪʩʷ ʟʥʘʯʝʥʠʷ ʠ ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ SV 

ʧʦʪʦʢʘ.  

ʂʨʦʤʝ ʘʥʘʣʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʤʦʞʥʦ ʪʘʢʞʝ ʦʪʦʙʨʘʟʠʪʴ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʤʦʱʥʦʩʪʝʡ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʚ ʚʳʧʘʜʘʶʱʝʤ 

ʩʧʠʩʢʝ ʦʢʥʘ çɿʥʘʯʝʥʠʷè ʥʫʞʥʳʡ ʨʝʞʠʤ. 

ʉʧʨʘʚʘ ʠ ʩʣʝʚʘ ʦʪ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʘʩʰʪʘʙʳ ʧʦ ʪʦʢʫ ʠ ʧʦ 

ʥʘʧʨʷʞʝʥʠʶ. 

ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ. ʂʦʥʪʝʢʩʪʥʦʝ 

ʤʝʥʶ ʚʳʟʳʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʥʘʞʘʪʠʷ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʦʙʣʘʩʪʠ ʚʝʢʪʦʨʥʦʡ 

ʜʠʘʛʨʘʤʤʳ.  

 

 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ. 
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ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʠʤʝʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

¶ çʆʧʪʠʤʠʟʠʨʦʚʘʪʴè ï ʦʧʪʠʤʠʟʠʨʫʝʪ ʤʘʩʰʪʘʙ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

¶ çʋʚʝʣʠʯʠʪʴè ï ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʩʰʪʘʙ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

¶ çʋʤʝʥʴʰʠʪʴè ï ʫʤʝʥʴʰʘʝʪ ʤʘʩʰʪʘʙ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

¶ çʈʫʯʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʜʝʣʘʝʪ ʜʦʩʪʫʧʥʳʤʠ ʧʫʥʢʪʳ 

çʆʧʪʠʤʠʟʠʨʦʚʘʪʴè, çʋʚʝʣʠʯʠʪʴè, çʋʤʝʥʴʰʠʪʴè. ʇʨʠ ʜʝʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ 

ʧʨʦʛʨʘʤʤʘ ʧʦʜʩʪʨʘʠʚʘʝʪ ʤʘʩʰʪʘʙ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʫʥʢʪʳ 

ʨʫʯʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʜʦʩʪʫʧʥʳʤʠ. 

¶ çʌʘʟʥʳʡ ʪʦʢè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʢʪʦʨʳ ʬʘʟʥʳʭ ʪʦʢʦʚ. 

¶ çʉʠʤʤʝʪʨʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʦʢʦʚè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ ʥʘ 

ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʢʪʦʨʳ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʪʦʢʦʚ. 

¶ çʃʠʥʝʡʥʳʡ ʪʦʢè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʳʭ ʪʦʢʦʚ. 

¶ çʌʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʢʪʦʨʳ ʬʘʟʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

¶ çʉʠʤʤʝʪʨʠʯʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʡè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ ʥʘ 

ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʢʪʦʨʳ ʩʠʤʤʝʪʨʠʯʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʡ. 

¶ çʃʠʥʝʡʥʦʝ ʥʘʧʨʷʞʝʥʠʝè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʵʪʦʛʦ ʧʫʥʢʪʘ ʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. 

¶ çʇʦʚʦʨʦʪ ʦʩʠ ʥʘ 90Áè ï ʧʦʚʦʨʘʯʠʚʘʝʪ ʚʝʢʪʦʨʥʫʶ ʜʠʘʛʨʘʤʤʫ ʥʘ 90Á. 

¶ çLC ʜʠʘʛʨʘʤʤʘè ï ʤʝʥʷʝʪ ʬʦʨʤʘʪ ʦʪʦʙʨʘʞʝʥʠʷ ʫʛʣʦʚ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʩ 

0Áé360Á ʥʘ 0Áé180Á ʠ 0Áé-180Á. 

¶ çɺʨʘʱʝʥʠʝ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝè ï ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘ 

ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ. 

¶ çʉʦʭʨʘʥʠʪʴè ï ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʪʝʢʫʱʫʶ ʚʝʢʪʦʨʥʫʶ ʜʠʘʛʨʘʤʤʫ ʚ ʚʠʜʝ 

ʢʘʨʪʠʥʢʠ. 

¶ çʅʘʩʪʨʦʡʢʠ ʦʪʦʙʨʘʞʝʥʠʷè ï ʚʳʚʦʜʠʪ ʦʢʥʦ ʥʘʩʪʨʦʝʢ ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʢʪʦʨʥʦʡ 

ʜʠʘʛʨʘʤʤʳ.  

ɺ ʦʢʥʝ ʥʘʩʪʨʦʝʢ ʦʪʦʙʨʘʞʝʥʠʷ ʝʩʪʴ ʜʚʝ ʚʢʣʘʜʢʠ: çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè ʠ çʉʪʠʣʠè. 
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 ʆʢʥʦ ʥʘʩʪʨʦʝʢ ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ. 

ɺʦ ʚʢʣʘʜʢʝ çʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝè ʤʦʞʥʦ ʚʨʫʯʥʫʶ ʟʘʜʘʪʴ ʤʘʩʰʪʘʙ ʚʝʢʪʦʨʥʦʡ 

ʜʠʘʛʨʘʤʤʳ. 

ɺʦ ʚʢʣʘʜʢʝ çʉʪʠʣʠè ʤʦʞʥʦ ʟʘʜʘʪʴ ʮʚʝʪʘ ʚʝʢʪʦʨʦʚ, ʬʦʥʘ, ʦʩʝʡ ʠ ʩʝʪʢʠ ʚʝʢʪʦʨʥʦʡ 

ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʦʪʢʣʶʯʠʪʴ ʠʭ ʦʪʦʙʨʘʞʝʥʠʝ.  

2.14. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɸʥʘʣʠʟ ʚʨʝʤʝʥè 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çɸʥʘʣʠʟ ʚʨʝʤʝʥè. 

ɺ ʦʢʥʝ çɸʥʘʣʠʟ ʚʨʝʤʝʥè ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʛʠʩʪʦʛʨʘʤʤʫ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʢʫ ʚʨʝʤʝʥ 

ʧʘʢʝʪʦʚ ʚʳʙʨʘʥʥʦʛʦ SV-ʧʦʪʦʢʘ. ʕʪʦ ʦʢʥʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ SV-ʧʦʪʦʢʘ ʚ ʦʢʥʝ 

çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ɺʩʝ ʚʨʝʤʝʥʘ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʜʘʶʪʩʷ ʚ ʤʠʢʨʦʩʝʢʫʥʜʘʭ. ʇʦ ʦʩʠ ʍ ï ʜʠʧʘʟʦʥʳ 

ʚʨʝʤʝʥʠ, ʧʦ ʦʩʠ Y ï ʢʦʣʠʯʝʩʪʚʦ ʧʘʢʝʪʦʚ. ɺʥʠʟʫ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥ ʜʚʦʡʥʦʡ ʩʣʘʡʜʝʨ, 

ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʟʘʜʘʪʴ ʠʥʪʝʨʝʩʫʶʱʠʡ ʜʠʘʧʘʟʦʥ ʚʨʝʤʝʥ ʚ ʧʨʝʜʝʣʘʭ 0 ï 1500 ʤʢʩ. ʇʨʠ 
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ʥʘʞʘʪʠʠ ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ʛʠʩʪʦʛʨʘʤʤʳ ʜʠʘʧʘʟʦʥ ʚʨʝʤʝʥ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ ʠ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢʫ ʜʠʘʧʘʟʦʥ. 

ɺʚʝʨʭʫ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʪʨʦʢʘ ʩʪʘʪʠʩʪʠʢʠ.  

çʤʠʥʠʤʫʤè, çʤʘʢʩʠʤʫʤè, çʩʨʝʜʥʝʝè ï ʵʪʦ ʩʪʘʪʠʩʪʠʢʘ ʤʠʥʠʤʘʣʴʥʦʛʦ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʠ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʘʢʝʪʦʚ SV-ʧʦʪʦʢʘ.  

çPPS ʤʠʥè, çPPS ʤʘʢʩè, çȹ PPSè, çPPS ʩʨʝʜʥè ï ʵʪʦ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʩʠʥʭʨʦʥʠʟʘʮʠʠ, 

ʪʦ ʝʩʪʴ ʩʜʚʠʛʘ ʥʫʣʝʚʦʛʦ smpCnt SV-ʧʦʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ.  

ɼʣʷ ʨʝʞʠʤʘ çEthernetè ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʢʥʝ ʦʙʥʦʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʧʨʦʮʝʩʩʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʠ. 

ɼʣʷ ʨʝʞʠʤʘ çPCAPè ʠʥʬʦʨʤʘʮʠʷ ʚ ʦʢʥʝ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʟ pcap-ʬʘʡʣʘ. 

ʇʨʠʤʝʯʘʥʠʝ: ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʨʝʤʝʥʘʤ ʧʘʢʝʪʦʚ ʟʘʚʠʩʠʪ 

ʦʪ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʝʪʝʚʦʡ ʢʘʨʪʳ. ʆʙʳʯʥʘʷ ʩʝʪʝʚʘʷ ʢʘʨʪʘ ʢʦʤʧʴʶʪʝʨʘ ʥʝ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʢʘʨʪʫ ʟʘʭʚʘʪʘ ʪʨʘʬʠʢʘ. 

2.15. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʊʘʙʣʠʮʘ ʧʘʢʝʪʦʚè 

ɺ ʦʢʥʝ çʊʘʙʣʠʮʘ ʧʘʢʝʪʦʚè ʦʪʦʙʨʘʞʘʶʪʩʷ ʩʧʠʩʦʢ ʧʘʢʝʪʦʚ ʠ ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʚʨʝʤʝʥʘʤ 

ʚʳʙʨʘʥʥʦʛʦ GOOSE-ʩʦʦʙʱʝʥʠʷ. ʕʪʦ ʦʢʥʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ GOOSE-ʩʦʦʙʱʝʥʠʷ ʚ 

ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çʊʘʙʣʠʮʘ ʧʘʢʝʪʦʚè. 

ʉʧʠʩʦʢ ʧʘʢʝʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. ɺ ʩʪʦʣʙʮʘʭ ʪʘʙʣʠʮʳ ʚʨʝʤʝʥʥʘʷ 

ʤʝʪʢʘ ʧʘʢʝʪʘ, ʚʨʝʤʷ ʦʪ ʥʘʯʘʣʘ GOOSE-ʩʦʦʙʱʝʥʠʷ, ʚʨʝʤʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʧʘʢʝʪʘ, TTL 

ʧʘʢʝʪʘ (time allowed to live ï ʚʨʝʤʷ ʞʠʟʥʠ ʧʘʢʝʪʘ), ʩʯʝʪʯʠʢʠ stNum ʠ sqNum ʠ ʜʣʠʥʘ ʧʘʢʝʪʘ 

(Length). 
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ʉʧʠʩʦʢ ʧʘʢʝʪʦʚ ʤʦʞʥʦ ʩʦʨʪʠʨʦʚʘʪʴ ʧʦ ʣʶʙʦʤʫ ʩʪʦʣʙʮʫ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ 

ʟʘʛʦʣʦʚʦʢ ʥʫʞʥʦʛʦ ʩʪʦʣʙʮʘ. 

ʇʘʢʝʪʳ, ʚ ʢʦʪʦʨʳʭ ʤʝʥʷʣʦʩʴ ʩʦʩʪʦʷʥʠʝ GOOSE-ʩʦʦʙʱʝʥʠʷ, ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ 

ʪʝʤʥʦ-ʩʝʨʳʡ ʮʚʝʪ. ʇʘʢʝʪʳ ʩ ʦʰʠʙʢʦʡ ʦʢʨʘʰʠʚʘʶʪʩʷ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ. 

ɺʚʝʨʭʫ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʪʨʦʢʘ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʚʨʝʤʝʥʠ. çʄʠʥè, çʄʘʢʩè, çʉʨʝʜʥè ï 

ʤʠʥʠʤʘʣʴʥʦʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʤʝʞʜʫ ʧʘʢʝʪʘʤʠ. çʄʠʥ. ʫʩʪ. ʨʝʞʠʤè, 

çʄʘʢʩ. ʫʩʪ.ʨʝʞʠʤè, çʉʨʝʜʥ.ʫʩʪ.ʨʝʞʠʤè ï ʤʠʥʠʤʘʣʴʥʦʝ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʩʨʝʜʥʝʝ ʚʨʝʤʝʥʘ 

ʤʝʞʜʫ ʧʘʢʝʪʘʤʠ ʜʣʷ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʞʠʤʘ (T0).  

ɺ ʟʘʛʦʣʦʚʢʝ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʥʘʚʠʛʘʮʠʠ. 

 
ï ʧʝʨʝʡʪʠ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʘʢʝʪʫ; 

 
ï ʧʝʨʝʡʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʧʘʢʝʪʫ; 

 
ï ʧʝʨʝʡʪʠ ʢ ʧʝʨʚʦʤʫ ʧʘʢʝʪʫ; 

 

ï ʧʝʨʝʡʪʠ ʢ ʧʦʩʣʝʜʥʝʤʫ ʧʘʢʝʪʫ; 

 

ï ʘʚʪʦʧʨʦʢʨʫʪʢʘ ʪʘʙʣʠʮʳ (ʜʣʷ ʨʝʞʠʤʘ çEthernetè). 

2.16. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɺʭʦʜʳ ʜʠʩʢʨʝʪʥʳʝè 

ɺ ʦʢʥʝ çɺʭʦʜʳ ʜʠʩʢʨʝʪʥʳʝè ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʢʦʣʠʯʝʩʪʚʦ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʠ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʝʢʣʶʯʝʥʠʷʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚʳʙʨʘʥʥʦʛʦ GOOSE-ʩʦʦʙʱʝʥʠʷ. ʕʪʦ 

ʦʢʥʦ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ GOOSE-ʩʦʦʙʱʝʥʠʷ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ʋ ʦʢʥʘ ʝʩʪʴ ʜʚʘ ʚʠʜʘ: ʦʙʳʯʥʳʡ ʠ ʨʘʩʰʠʨʝʥʥʳʡ. ɺʠʜ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʢʥʦʧʢʘʤʠ:  

. 

ɺ ʦʙʳʯʥʦʤ ʚʠʜʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʩʧʠʩʦʢ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚ ʚʠʜʝ ʢʚʘʜʨʘʪʥʳʭ 

ʧʠʢʪʦʛʨʘʤʤ. ɺʥʫʪʨʠ ʧʠʢʪʦʛʨʘʤʤ ʚʳʚʦʜʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʩʨʘʙʘʪʳʚʘʥʠʡ. ʎʚʝʪ ʚʥʫʪʨʠ 

ʧʠʢʪʦʛʨʘʤʤ ʦʟʥʘʯʘʝʪ ʩʦʩʪʦʷʥʠʝ ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛʥʘʣʘ. ʂʨʘʩʥʳʡ ʮʚʝʪ ï ʜʠʩʢʨʝʪʥʳʡ ʩʠʛʥʘʣ 

ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʤʢʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ, ʟʝʣʝʥʳʡ ʮʚʝʪ ï ʚ ʨʘʟʦʤʢʥʫʪʦʤ. ʎʚʝʪ ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʧʨʦʠʟʦʰʣʦ ʭʦʪʷ ʙʳ ʦʜʥʦ ʧʝʨʝʢʣʶʯʝʥʠʝ. 
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 ʆʙʳʯʥʳʡ ʚʠʜ ʦʢʥʘ çɺʭʦʜʳ ʜʠʩʢʨʝʪʥʳʝè. 

ɺ ʨʘʩʰʠʨʝʥʥʦʤ ʚʠʜʝ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʪʦʯʥʳʝ ʚʨʝʤʝʥʘ ʧʝʨʝʢʣʶʯʝʥʠʡ ʜʣʷ ʢʘʞʜʦʛʦ 

ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛʥʘʣʘ. 

 

 ʈʘʩʰʠʨʝʥʥʳʡ ʚʠʜ ʦʢʥʘ çɺʭʦʜʳ ʜʠʩʢʨʝʪʥʳʝè. 

ɺ ʨʘʩʰʠʨʝʥʥʦʤ ʚʠʜʝ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʚʳʚʦʜʷʪʩʷ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ. ɼʣʷ ʢʘʞʜʦʛʦ ʢʦʥʪʘʢʪʘ ï ʩʚʦʷ ʪʘʙʣʠʮʘ. 

ɺ ʪʘʙʣʠʮʝ ʝʩʪʴ ʩʪʦʣʙʮʳ: 

¶ çʊ ʟʘʧʠʩʠè ï ʚʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ, ʟʘʧʠʩʘʥʥʦʝ ʚ ʧʘʢʝʪ. 

¶ çʊ ʧʨʠʭʦʜʘè ï ʚʨʝʤʷ ʚ ʤʦʤʝʥʪ ʧʨʠʭʦʜʘ ʧʘʢʝʪʘ. 

¶ çʊʧ - ʊʟè ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʚ ʤʦʤʝʥʪ ʧʨʠʭʦʜʘ ʠ ʟʘʧʠʩʘʥʥʳʤ 

ʚʨʝʤʝʥʝʤ. 

¶ çStateè ï ʪʠʧ ʧʝʨʝʢʣʶʯʝʥʠʷ. ï ʩʨʘʙʘʪʳʚʘʥʠʝ, ï ʚʦʟʚʨʘʪ. 

2.17. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʆʩʮʠʣʣʦʛʨʘʤʤʘè 

ʆʢʥʦ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʘʥʘʣʦʛʦʚʳʭ ʠ 

ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʘʥʘʣʠʟʘ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʥʘʙʦʨʘ 
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ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʆʢʥʦ çʆʩʮʠʣʣʦʛʨʘʤʤʘè ʧʦʷʚʣʷʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ SV-

ʧʦʪʦʢʘ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʷ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè.  

ɸʥʘʣʦʛʦʚʳʝ ʠ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʧʦʷʚʣʷʶʪʩʷ ʚ ʦʢʥʝ çʆʩʮʠʣʣʦʛʨʘʤʤʘè ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʠʭ ʚʳʙʦʨʘ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ 

ʘʥʘʣʦʛʦʚʳʝ ʠ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ, ʜʘʞʝ ʝʩʣʠ SV-ʧʦʪʦʢ ʠʣʠ GOOSE-ʩʦʦʙʱʝʥʠʝ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʥʝ ʚʳʙʨʘʥʳ. 

ɺ ʨʝʞʠʤʝ çEthernetè ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʦʚʣʷʝʪʩʷ ʚʦ ʚʨʝʤʷ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺ ʨʝʞʠʤʝ çPCAPè ʚ ʦʢʥʝ ʦʩʮʠʣʣʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʜʘʥʥʳʭ ʚ pcap-ʬʘʡʣʝ. 

 

 

 ʆʙʣʘʩʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ. 

ʆʩʮʠʣʣʦʛʨʘʤʤʫ ʤʦʞʥʦ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʧʦ ʦʙʦʠʤ ʦʩʷʤ. ɺ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ 

ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ:  

 
ï ʫʤʝʥʴʰʠʪʴ ʤʘʩʰʪʘʙ ʧʦ Y; 

 
ï ʫʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ ʧʦ Y; 

 ï ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʩʰʪʘʙ ʧʦ Y; 

 
ï ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʩʰʪʘʙ ʧʦ ʦʙʦʠʤ ʦʩʷʤ; 

 ï ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʩʰʪʘʙ ʧʦ X; 

 
ï ʫʚʝʣʠʯʠʪʴ ʤʘʩʰʪʘʙ ʧʦ X; 

 ï ʫʤʝʥʴʰʠʪʴ ʤʘʩʰʪʘʙ ʧʦ X; 
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 ï ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʘʚʪʦʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ; 

 ï ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʘʚʪʦʦʙʥʦʚʣʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ; 

 

 
ï ʧʝʨʝʨʠʩʦʚʢʘ ʦʩʮʠʣʣʦʛʨʘʤʤʳ, ʜʦʩʪʫʧʥʦ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʛʘʣʦʯʢʠ 
ʘʚʪʦʦʙʥʦʚʣʝʥʠʷ. 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʰʪʘʙʘ ʩʥʠʟʫ ʠ ʩʧʨʘʚʘ ʧʦʷʚʣʷʶʪʩʷ ʧʦʣʦʩʳ ʧʨʦʢʨʫʪʢʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʧʦ ʦʩʮʠʣʣʦʛʨʘʤʤʝ.  

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʛʘʣʦʯʢʠ çɸʚʪʦʤʘʩʰʪʘʙè ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʩʰʪʘʙ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ.  

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʛʘʣʦʯʢʠ çɸʚʪʦʦʙʥʦʚʣʝʥʠʝè ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʨʠʩʦʚʳʚʘʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ. ɽʩʣʠ ʛʘʣʦʯʢʘ çɸʚʪʦʦʙʥʦʚʣʝʥʠʝè 

ʦʪʢʣʶʯʝʥʘ, ʪʦ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʤʦʞʥʦ ʙʫʜʝʪ ʦʙʥʦʚʣʷʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦ ʢʥʦʧʢʝ 

çʇʝʨʝʨʠʩʦʚʘʪʴè. ʕʪʘ ʬʫʥʢʮʠʷ ʥʫʞʥʘ ʜʣʷ ʩʣʘʙʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʯʪʦʙʳ ʧʦʩʪʦʷʥʥʦʝ 

ʘʚʪʦʦʙʥʦʚʣʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʥʝ ʟʘʛʨʫʞʘʣʦ ʢʦʤʧʴʶʪʝʨ. 

ʇʦʜ ʜʠʩʢʨʝʪʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʝʤ 

ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ. 

ʂʥʦʧʢʘ çʇʦʢʘʟʘʪʴ ʚʩʝ ʢʦʥʪʘʢʪʳè ʧʨʠ ʥʘʞʘʪʠʠ ʦʪʦʙʨʘʞʘʝʪ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʚʩʝ 

ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ. 

ʂʥʦʧʢʘ çʇʦʢʘʟʘʪʴ ʩʨʘʙʦʪʘʚʰʠʝ ʢʦʥʪʘʢʪʳè ʧʨʠ ʥʘʞʘʪʠʠ ʦʪʦʙʨʘʞʘʝʪ ʥʘ 

ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʪʦʣʴʢʦ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ, ʩʤʝʥʠʚʰʠʝ ʩʚʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦ ʚʨʝʤʷ 

ʠʩʧʳʪʘʥʠʷ ʠʣʠ ʩʥʷʪʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʚʳʟʳʚʘʝʪʩʷ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʦʙʣʘʩʪʠ 

ʦʩʮʠʣʣʦʛʨʘʤʤʳ. ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʨʘʩʧʦʣʦʞʝʥʳ ʤʥʦʛʠʝ ʧʦʣʝʟʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʧʘʨʘʤʝʪʨʳ ʦʩʮʠʣʣʦʛʨʘʤʤʳ.  
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 ʂʦʥʪʝʢʩʪʥʦʝ ʤʝʥʶ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

ɺ ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʶ ʝʩʪʴ ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

¶ çʆʪʦʙʨʘʟʠʪʴ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚè ï ʦʪʦʙʨʘʞʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʘʥʝʣʴ 
ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

¶ çɼʘʥʥʳʝ ʪʦʯʝʢè ï ʦʪʦʙʨʘʞʘʝʪ ʜʘʥʥʳʝ ʪʦʯʝʢ ʦʩʮʠʣʣʦʛʨʘʤʤʳ (ʬʫʥʢʮʠʷ ʜʣʷ 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ). 

¶ çɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘè ï ʦʪʦʙʨʘʞʘʝʪ ʦʢʥʦ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʪʦʢʦʚ ʠ 
ʥʘʧʨʷʞʝʥʠʡ ʠ ʤʘʨʢʝʨ ʍ. ɺ ʦʢʥʝ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʧʦʢʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨʥʘʷ 
ʜʠʘʛʨʘʤʤʘ ʚ ʤʝʩʪʝ ʫʩʪʘʥʦʚʢʠ ʵʪʦʛʦ ʤʘʨʢʝʨʘ ʍ. 

¶ çɼʦʙʘʚʠʪʴ ʦʜʠʥʦʯʥʳʡ ʤʘʨʢʝʨ Yè ï ʜʦʙʘʚʣʷʝʪ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʤʘʨʢʝʨ ʧʦ ʦʩʠ 
Y. ʄʘʨʢʝʨ ʩʪʘʚʠʪʩʷ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʧʦ ʥʘʞʘʪʠʶ ʤʳʰʠ. ʄʘʨʢʝʨ ʧʦʢʘʟʳʚʘʝʪ 
ʟʥʘʯʝʥʠʝ ʧʦ ʦʩʠ Y ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʩʠʛʥʘʣʦʚ ʥʘ 
ʦʩʮʠʣʣʦʛʨʘʤʤʝ. ʄʘʨʢʝʨʳ ʤʦʞʥʦ ʧʝʨʝʜʚʠʛʘʪʴ ʤʳʰʴʶ ʠ ʫʜʘʣʷʪʴ ʜʚʦʡʥʳʤ ʢʣʠʢʦʤ 
ʤʳʰʠ. 

¶ çɼʦʙʘʚʠʪʴ ʦʜʠʥʦʯʥʳʡ ʤʘʨʢʝʨ Xè ï ʜʦʙʘʚʣʷʝʪ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʤʘʨʢʝʨ ʧʦ ʦʩʠ 
X. ɺ ʦʩʪʘʣʴʥʦʤ ʚʩʝ ʘʥʘʣʦʛʠʯʥʦ ʤʘʨʢʝʨʫ ʧʦ ʦʩʠ Y. 

¶ çɼʦʙʘʚʠʪʴ ʜʚʦʡʥʦʡ ʤʘʨʢʝʨ Yè ï ʜʦʙʘʚʣʷʝʪ ʜʚʘ ʤʘʨʢʝʨʘ ʧʦ ʦʩʠ Y. ʄʘʨʢʝʨʳ 
ʩʪʘʚʷʪʩʷ ʧʦʦʯʝʨʝʜʥʦ. ʄʝʞʜʫ ʤʘʨʢʝʨʘʤʠ ʚʳʚʦʜʠʪʩʷ ʨʘʟʥʠʮʘ ʚ ʠʭ ʟʥʘʯʝʥʠʠ. 
ʇʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʘʤʧʣʠʪʫʜʫ ʩʠʛʥʘʣʦʚ. ɺ ʦʩʪʘʣʴʥʦʤ ʚʩʝ ʘʥʘʣʦʛʠʯʥʦ ʜʨʫʛʠʤ 
ʤʘʨʢʝʨʘʤ. 

¶ çɼʦʙʘʚʠʪʴ ʜʚʦʡʥʦʡ ʤʘʨʢʝʨ Xè ï ʜʦʙʘʚʣʷʝʪ ʜʚʘ ʤʘʨʢʝʨʘ ʧʦ ʦʩʠ X. ɼʚʦʡʥʦʡ 
ʤʘʨʢʝʨ ʧʦ X ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʷʪʴ ʚʨʝʤʝʥʥʳʝ ʦʪʨʝʟʢʠ. ɺ ʦʩʪʘʣʴʥʦʤ ʚʩʝ 
ʘʥʘʣʦʛʠʯʥʦ ʜʚʦʡʥʳʤ ʤʘʨʢʝʨʘʤ ʧʦ ʦʩʠ Y. 

¶ çʋʜʘʣʠʪʴ ʪʝʢʫʱʠʡ ʤʘʨʢʝʨè ï ʫʜʘʣʷʝʪ ʤʘʨʢʝʨ, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʥʠʡ ʨʘʟ 
ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

¶ çʋʜʘʣʠʪʴ ʜʚʦʡʥʳʝ ʤʘʨʢʝʨʳè ï ʫʜʘʣʷʝʪ ʚʩʝ ʜʚʦʡʥʳʝ ʤʘʨʢʝʨʳ. 

¶ çʋʜʘʣʠʪʴ ʦʜʠʥʦʯʥʳʝ ʤʘʨʢʝʨʳè ï ʫʜʘʣʷʝʪ ʚʩʝ ʦʜʠʥʦʯʥʳʝ ʤʘʨʢʝʨʳ. 
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¶ çʋʜʘʣʠʪʴ ʚʩʝ ʤʘʨʢʝʨʳè ï ʫʜʘʣʷʝʪ ʚʩʝ ʤʘʨʢʝʨʳ. 

¶ çʃʫʧʘè ï ʨʝʞʠʤ ʣʫʧʳ. ʇʨʠ ʥʘʞʘʪʠʠ ʥʘ ʵʪʦʪ ʧʫʥʢʪ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦ 
ʦʜʥʦʢʨʘʪʥʦ ʫʚʝʣʠʯʠʪʴ ʚʳʜʝʣʝʥʥʫʶ ʦʙʣʘʩʪʴ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ.  

¶ çɿʘʜʘʪʴ ʬʦʥè ï ʚr ʟʳʚʘʝʪ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ ʬʦʥʘ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

¶ çʀʥʚʝʨʪʠʨʦʚʘʪʴ ʮʚʝʪ ʬʦʥʘè ï ʠʥʚʝʨʪʠʨʫʝʪ ʮʚʝʪ ʬʦʥʘ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 
ʌʫʥʢʮʠʷ ʥʫʞʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʦʚ. 

¶ çɻʨʫʧʧʠʨʦʚʘʪʴ/ʈʘʟʛʨʫʧʧʠʨʦʚʘʪʴè ï ʛʨʫʧʧʠʨʦʚʢʘ ʩʠʛʥʘʣʦʚ ʚ ʦʜʥʦʤ/ʨʘʟʥʳʭ ʦʢʥʘʭ 
ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. ʇʨʠ ʛʨʫʧʧʠʨʦʚʢʝ ʚʩʝ ʪʦʢʠ, ʥʘʧʨʷʞʝʥʠʷ, 
ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʦʜʥʦʡ ʦʙʣʘʩʪʠ. ʇʨʠ ʨʘʟʛʨʫʧʧʠʨʦʚʢʝ ʪʦʢʠ, 
ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʠʩʢʨʝʪʥʳʝ ʩʠʛʥʘʣʳ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʚʦʠʭ ʦʢʥʘʭ. 

¶ çʈʘʟʥʝʩʪʠ ʚʩʝ ʩʠʛʥʘʣʳè ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʚʩʝ ʩʠʛʥʘʣʳ (ʢʘʞʜʳʡ ʪʦʢ ʠ ʢʘʞʜʦʝ 
ʥʘʧʨʷʞʝʥʠʝ) ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ ʚ ʩʚʦʠʭ ʦʪʜʝʣʴʥʳʭ ʦʢʥʘʭ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ 
ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

¶ çʉʢʨʳʪʴ/ʧʦʢʘʟʘʪʴ ʧʦʜʧʠʩʠ ʩʠʛʥʘʣʦʚè ï ʧʦʟʚʦʣ̫ ʝʪ ʦʪʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 
ʧʦʜʧʠʩʝʡ ʩʠʛʥʘʣʦʚ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʠ ʦʩʚʦʙʦʜʠʪʴ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ ʤʝʩʪʦ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

¶ çʀʤʧʦʨʪ ʠʟ COMTRADEè ï ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ COMTRADE-ʬʘʡʣ ʠ ʦʪʦʙʨʘʟʠʪʴ 
ʩʠʛʥʘʣʳ ʠʟ ʥʝʛʦ ʚ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

¶ çʕʢʩʧʦʨʪ ʚ COMTRADEè ï ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚ ʬʘʡʣ ʚ 
ʬʦʨʤʘʪʝ COMTRADE.  

¶ çʇʦʢʘʟʘʪʴ ʦʩʴ Yè ï ʦʪʦʙʨʘʟʠʪʴ / ʩʢʨʳʪʴ ʦʩʴ Y 

¶ çʉʦʭʨʘʥʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝè ï ʩʦʭʨʘʥʝʥʠʝ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʚ ʨʠʩʫʥʦʢ ʚ ʬʦʨʤʘʪʝ 
 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʪʦʙʨʘʞʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʫʥʢʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ 

çʆʪʦʙʨʘʟʠʪʴ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚè. 

 

 ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 
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ɺ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʝʩʪʴ ʩʚʦʝ ʛʣʘʚʥʦʝ ʤʝʥʶ. ʇʫʥʢʪʳ ʵʪʦʛʦ 

ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʠʤʝʶʪ ʩʣʝʜʫʶʱʝʝ ʥʘʟʥʘʯʝʥʠʝ: 

¶ ʌʘʡʣ: 
o çʉʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝè ï ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ. 
o çɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝè ï ʟʘʛʨʫʟʠʪʴ ʘʨʭʠʚ ʦʩʮʠʣʣʦʛʨʘʬʠʨʦʚʘʥʠʷ. 
o çɿʘʛʨʫʟʠʪʴ ʧʦʩʣʝʜʥʶʶ ʢʦʥʬʠʛʫʨʘʮʠʶè ï ʧʨʠʤʝʥʠʪʴ ʧʦʩʣʝʜʥʶʶ 
ʩʦʭʨʘʥʝʥʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʘʩʪʨʦʡʢʠ ʩʠʛʥʘʣʦʚ (ʮʚʝʪ, ʚʠʜʠʤʦʩʪʴ, 
ʥʘʟʚʘʥʠʝ, ʪʠʧ). 

o çɿʘʛʨʫʟʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʛʥʘʣʦʚè ï ʟʘʛʨʫʟʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʛʥʘʣʦʚ, 
ʨʘʥʝʝ ʩʦʭʨʘʥʝʥʥʫʶ ʚ ʬʘʡʣʝ. 

o çʉʦʭʨʘʥʠʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʛʥʘʣʦʚè ï ʩʦʭʨʘʥʠʪʴ ʥʘʩʪʨʦʡʢʠ ʩʠʛʥʘʣʦʚ ʚ 
ʬʘʡʣ. 

o çʉʦʭʨʘʥʠʪʴ ʠʟʦʙʨʘʞʝʥʠʝè ï ʩʦʭʨʘʥʷʝʪ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʝʥʠʷ. 
o çCOMTRADE ʠʤʧʦʨʪè ï ʧʦʟʚʦʣʷʝʪ ʦʪʢʨʳʪʴ COMTRADE-ʬʘʡʣ ʠ ʚʳʚʝʩʪʠ 
ʩʠʛʥʘʣʳ ʠʟ ʥʝʛʦ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʫ. 

o çCOMTRADE ʵʢʩʧʦʨʪè ï ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚ 
COMTRADE-ʬʦʨʤʘʪʝ. 

¶ ɺʠʜ: 
o ʇʦʜʩʢʘʟʢʠ ï ʧʦʢʘʟʘʪʴ/ʩʢʨʳʪʴ ʚʩʧʣʳʚʘʶʱʠʝ ʧʦʜʩʢʘʟʢʠ ʜʣʷ ʧʘʥʝʣʠ 
ʠʥʩʪʨʫʤʝʥʪʦʚ. 

¶ ʇʦʪʦʢʠ ʜʘʥʥʳʭ: 
o çɿʘʛʨʫʟʠʪʴ GOOSE ʢʦʥʪʘʢʪʳè ï ʟʘʛʨʫʟʢʘ ʬʘʡʣʘ ʩ ʜʘʥʥʳʤʠ GOOSE 
ʢʦʥʪʘʢʪʦʚ. 

o çɿʘʛʨʫʟʠʪʴ SV ʬʘʡʣ ʧʦʪʦʢʘè ï ʟʘʛʨʫʟʢʘ SV ʬʘʡʣʘ ʩ ʜʘʥʥʳʤʠ ʩʠʛʥʘʣʦʚ SV-
ʧʦʪʦʢʦʚ. 

o çɿʘʛʨʫʟʠʪʴ XML ʢʦʥʪʘʢʪʳè ï ʟʘʛʨʫʟʢʘ ʜʘʥʥʳʭ ʢʦʥʪʘʢʪʦʚ ʚ ʬʦʨʤʘʪʝ XML. 
o ʌʘʡʣ ʦʰʠʙʦʢ ï ʧʦʢʘʟʘʪʴ ʬʘʡʣ ʦʰʠʙʦʢ, ʟʘʧʠʩʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 
ʧʨʦʛʨʘʤʤʳ. 

¶ ɼʘʥʥʳʝ ʪʦʯʝʢ ï ʦʪʦʙʨʘʞʘʝʪ ʜʘʥʥʳʝ ʪʦʯʝʢ ʩʠʛʥʘʣʦʚ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

¶ ɺʳʯʠʩʣʝʥʠʝ ʚʨʝʤʝʥʠ: 
o ʇʦ ʤʝʪʢʘʤ ï ʦʪʦʙʨʘʞʝʥʠʝ ʛʨʘʬʠʢʦʚ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʧʦ ʨʝʘʣʴʥʳʤ ʜʘʥʥʳʤ 
ʧʘʢʝʪʦʚ. ɻʨʘʬʠʢʠ ʙʫʜʫʪ ʩʪʫʧʝʥʯʘʪʳʤʠ ʜʣʷ SV-ʧʦʪʦʢʦʚ ʩ ʯʘʩʪʦʪʦʡ ʚʳʙʦʨʦʢ 
96, 256, 288. 

o ʇʦ ʰʘʛʫ ï ʦʪʦʙʨʘʞʝʥʠʝ ʛʨʘʬʠʢʦʚ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʧʦ ʚʳʯʠʩʣʝʥʥʳʤ ʜʘʥʥʳʤ. 
ʉʛʣʘʞʠʚʘʝʪ ʛʨʘʬʠʢʠ ʜʣʷ SV-ʧʦʪʦʢʦʚ ʩ ʯʘʩʪʦʪʦʡ ʚʳʙʦʨʦʢ 96, 256, 288.   

¶ ʉʧʝʢʪʨ: 
o ʅʘʩʪʨʦʡʢʘ ï ʚʳʟʳʚʘʝʪ ʦʢʥʦ ʥʘʩʪʨʦʝʢ ʜʣʷ ʨʘʩʯʝʪʘ ʩʧʝʢʪʨʘ. 

 

ʅʘ ʚʝʨʭʥʝʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʥʦʧʢʠ: 

 
ï ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ; 

 
ï ʚʳʙʦʨ ʪʠʧʘ ʦʪʨʠʩʦʚʢʠ ʩʠʛʥʘʣʦʚ: ʪʦʯʢʠ, ʢʨʠʚʘʷ; 

 

 

ï ʧʨʠ ʘʢʪʠʚʘʮʠʠ ʚʩʝ ʩʠʛʥʘʣʳ (ʢʘʞʜʳʡ ʪʦʢ ʠ ʢʘʞʜʦʝ ʥʘʧʨʷʞʝʥʠʝ) ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ 

ʚ ʩʚʦʠʭ ʦʪʜʝʣʴʥʳʭ ʦʢʥʘʭ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ; 

 
ï ʩʢʨʳʪʴ/ʧʦʢʘʟʘʪʴ ʦʢʥʦ ʩʧʝʢʪʨʘ ʩʠʛʥʘʣʦʚ; 

 
ï ʚʳʟʦʚ ʦʢʥʘ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ; 

 
ï ʦʪʧʨʘʚʢʘ ʥʘ ʧʝʯʘʪʴ ʩʦʜʝʨʞʠʤʦʛʦ ʦʙʣʘʩʪʠ ʦʩʮʠʣʣʦʛʨʘʤʤʳ; 
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ï ʜʦʙʘʚʠʪʴ ʥʘ ʦʙʣʘʩʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʜʚʦʡʥʦʡ ʤʘʨʢʝʨ ʧʦ ʍ; 

 
ï ʜʦʙʘʚʠʪʴ ʥʘ ʦʙʣʘʩʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʜʚʦʡʥʦʡ ʤʘʨʢʝʨ ʧʦ Y; 

 

 

ï ʜʦʙʘʚʠʪʴ ʥʘ ʦʙʣʘʩʪʴ ʦʩʮʠʣʣʦʛʨʘʤʤʳ ʜʚʦʡʥʦʡ ʤʘʨʢʝʨ ʧʦ ʍ ʜʣʷ ʨʘʩʯʝʪʘ 

ʩʧʝʢʪʨʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʦʪʨʝʟʢʝ; 

 
ï ʧʦʩʪʘʚʠʪʴ ʤʘʨʢʝʨ ʧʦ ʮʝʥʪʨʫ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

 

ʅʘ ʣʝʚʦʡ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʩʠʛʥʘʣʘʤʠ: 

1. ʋʧʨʘʚʣʝʥʠʝ ʧʦʜʩʯʝʪʘʤʠ ï ʢʥʦʧʢʠ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʜʩʯʝʪʘ, ʥʘʧʨʠʤʝʨ, ʧʦʜʩʯʝʪ 
ʩʧʝʢʪʨʘ.  

2. ʋʧʨʘʚʣʝʥʠʝ ʩʠʛʥʘʣʘʤʠ ï ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʠʜʠʤʦʩʪʴʶ ʛʨʫʧʧ ʩʠʛʥʘʣʦʚ, 
ʨʘʟʜʝʣʝʥʥʳʭ ʧʦ ʪʠʧʠʟʘʮʠʠ ʠ ʠʩʪʦʯʥʠʢʫ ʜʘʥʥʳʭ. 

a. ɸʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ: 
Á ʇʘʨʘʤʝʪʨʳ ʧʦʪʦʢʘ ï ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ SV-ʧʦʪʦʢʦʚ. 

Á ɸʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʳ ï ʛʨʫʧʧʘ ʵʣʝʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʝʤ ʥʘ 
ʦʩʮʠʣʣʦʛʨʘʤʤʝ ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ. ɼʣʷ ʢʘʞʜʦʛʦ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ 
ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

¶ ʌʣʘʛ ʚʳʙʦʨʘ, ʚʣʠʷʶʱʠʡ ʥʘ ʚʠʜʠʤʦʩʪʴ ʩʠʛʥʘʣʦʚ. 

¶ ʅʘʟʚʘʥʠʝ ʩʠʛʥʘʣʘ (ʥʘʧʨʠʤʝʨ, Ia, Ib, Ic, Uc.). 

¶ ʌʣʘʛ ʘʤʧʣʠʪʫʜʳ (A), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʛʨʘʬʠʢ 
ʘʤʧʣʠʪʫʜʳ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

¶ ʌʣʘʛ ʥʘʯʘʣʴʥʦʡ ʬʘʟʳ (ű), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ 
ʛʨʘʬʠʢ ʥʘʯʘʣʴʥʦʡ ʬʘʟʳ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

¶ ʌʣʘʛ ʯʘʩʪʦʪʳ (f), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʪʦʙʨʘʟʠʪʴ ʛʨʘʬʠʢ 
ʯʘʩʪʦʪʳ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

¶ ʌʣʘʛ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ (R), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 
ʦʪʦʙʨʘʟʠʪʴ ʛʨʘʬʠʢ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʥʘʯʝʥʠʷ ʘʥʘʣʦʛʦʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ 
ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

3. ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʪʘʢʪʘʤʠ ï ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʛʨʫʧʧʘʤʠ ʜʠʩʢʨʝʪʥʳʭ ʜʘʥʥʳʭ. 
ʉʦʜʝʨʞʠʪ ʢʥʦʧʢʫ ʚʢʣʶʯʝʥʠʷ/ʚʳʢʣʶʯʝʥʠʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘ 
ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 

4. ɼʠʩʢʨʝʪʥʳʝ ʚʳʭʦʜʳ ï ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʠʜʠʤʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʜʠʩʢʨʝʪʥʳʭ 
ʚʳʭʦʜʦʚ ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ.  

5. ɼʠʩʢʨʝʪʥʳʝ ʚʭʦʜʳ ï ʢʥʦʧʢʠ ʫʧʨʘʚʣʝʥʠʷ ʚʠʜʠʤʦʩʪʴʶ ʦʪʜʝʣʴʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʚʭʦʜʦʚ 
ʥʘ ʦʩʮʠʣʣʦʛʨʘʤʤʝ. 
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 ʃʝʚʘʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʩʮʠʣʣʦʛʨʘʤʤʳ. 

2.18. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʊʘʙʣʠʮʘ ʤʦʱʥʦʩʪʝʡè 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çʊʘʙʣʠʮʘ ʤʦʱʥʦʩʪʝʡè. 

ʆʢʥʦ çʊʘʙʣʠʮʘ ʤʦʱʥʦʩʪʝʡè ʚʳʟʳʚʘʝʪʩʷ ʠʟ ʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè. ʆʢʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʩʯʝʪʘ ʘʢʪʠʚʥʦʡ, ʨʝʘʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʝʡ SV-ʧʦʪʦʢʦʚ. 

ʆʪ ʦʢʥʘ çɿʥʘʯʝʥʠʷè ʵʪʦ ʦʢʥʦ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʤʦʱʥʦʩʪʠ ʜʣʷ 

ʘʥʘʣʦʛʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʚʟʷʪʳʭ ʠʟ ʜʚʫʭ ʨʘʟʥʳʭ SV-ʧʦʪʦʢʦʚ. 
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ɼʣʷ ʨʘʩʯʝʪʘ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʜʚʘ SV-ʧʦʪʦʢʘ. ʀʟ ʧʝʨʚʦʛʦ ʙʫʜʫʪ ʙʨʘʪʴʩʷ ʪʦʢʠ, ʠʟ 

ʚʪʦʨʦʛʦ ï ʥʘʧʨʷʞʝʥʠʷ.  

ʏʪʦʙʳ SV-ʧʦʪʦʢʠ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʳʙʦʨʘ ʚ ʵʪʦʤ ʦʢʥʝ, ʥʫʞʥʦ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ 

ʜʦʩʪʫʧʥʳ ʚ ʩʘʤʦʡ ʧʨʦʛʨʘʤʤʝ. ʊʦ ʝʩʪʴ ʥʫʞʥʦ ʥʘʡʪʠ SV-ʧʦʪʦʢʠ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚ 

ʨʝʞʠʤʝ çEthernetè, ʠʣʠ ʦʪʢʨʳʪʴ pcap-ʬʘʡʣ ʚ ʨʝʞʠʤʝ çPCAPè. 

ʇʦʩʣʝ ʚʳʙʦʨʘ SV-ʧʦʪʦʢʦʚ ʚ ʦʢʥʝ ʦʪʦʙʨʘʟʷʪʩʷ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʱʥʦʩʪʝʡ. 

2.19. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çɻʨʘʬʠʢ ʟʘʛʨʫʟʢʠ ʩʝʪʠè 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çɻʨʘʬʠʢ ʟʘʛʨʫʟʢʠ ʩʝʪʠè. 

ʆʢʥʦ çɻʨʘʬʠʢ ʟʘʛʨʫʟʢʠ ʩʝʪʝʡè ʚʳʟʳʚʘʝʪʩʷ ʠʟ ʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè. ɺ ʵʪʦʤ ʦʢʥʝ 

ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʛʨʘʬʠʢ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʝʪʠ ʧʘʢʝʪʘʤʠ SV-ʧʦʪʦʢʦʚ ʠ GOOSE-

ʩʦʦʙʱʝʥʠʡ.  

ɻʨʘʬʠʢ ʦʪʨʠʩʦʚʳʚʘʝʪʩʷ ʩʨʘʟʫ ʞʝ ʧʦʩʣʝ ʚʳʟʦʚʘ ʦʢʥʘ. 

ɺʦ ʚʨʝʤʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʨʝʞʠʤʝ çEthernetè ʛʨʘʬʠʢ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʝʪʠ ʥʝʧʨʝʨʳʚʥʦ 

ʦʙʥʦʚʣʷʝʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɺ ʨʝʞʠʤʝ çPCAPè ʛʨʘʬʠʢ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʝʪʠ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʟ 

ʚʳʙʨʘʥʥʦʛʦ ʦʪʢʨʳʪʦʛʦ pcap-ʬʘʡʣʘ. ɻʨʘʬʠʢ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʬʘʡʣʘ ʚ ʦʢʥʝ 

çʉʧʠʩʦʢ ʧʦʪʦʢʦʚè. 

ɺ ʦʢʥʝ ʜʦʩʪʫʧʥʘ ʬʠʣʴʪʨʘʮʠʷ ʧʘʢʝʪʦʚ SV ʠ GOOSE. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʛʘʣʦʯʝʢ SV ʠ 

GOOSE ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʢʝʪʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʧʝʨʝʩʪʘʶʪ ʫʯʠʪʳʚʘʪʴʩʷ. 
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2.20. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ çʈʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚè 

 

 ɺʥʝʰʥʠʡ ʚʠʜ ʦʢʥʘ çʈʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚè. 

ʆʢʥʦ çʈʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʩʠʛʥʘʣʦʚè ʚʳʟʳʚʘʝʪʩʷ ʠʟ ʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳè. ʆʢʥʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʚʫʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ 

GOOSE-ʩʦʦʙʱʝʥʠʡ. GOOSE-ʩʦʦʙʱʝʥʠʷ ʙʝʨʫʪʩʷ ʠʟ pcap-ʬʘʡʣʘ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ pcap-ʬʘʡʣ, ʦʜʥʦ ʠʣʠ ʜʚʘ GOOSE-ʩʦʦʙʱʝʥʠʷ ʠʟ 

ʵʪʦʛʦ ʬʘʡʣʘ, ʜʚʘ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʘ ʠʟ GOOSE-ʩʦʦʙʱʝʥʠʷ(-ʠʡ), ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʩʨʘʚʥʠʚʘʪʴʩʷ, ʠ ʪʠʧ ʧʝʨʝʢʣʶʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʜʠʩʢʨʝʪʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʧʦʷʚʠʪʩʷ ʪʘʙʣʠʮʘ ʩ ʚʨʝʤʝʥʘʤʠ 

ʧʝʨʝʢʣʶʯʝʥʠʡ ʚʳʙʨʘʥʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʩʠʛʥʘʣʦʚ. ɺ ʩʪʦʣʙʮʝ çȹ(ʊ2-ʊ1)è ʙʫʜʝʪ 

ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʡ ʩʠʛʥʘʣʦʚ. 

ɺʥʠʟʫ ʦʢʥʘ ʦʪʦʙʨʘʟʠʪʩʷ ʩʪʘʪʠʩʪʠʢʘ ï ʤʠʥʠʤʘʣʴʥʘʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʠ ʩʨʝʜʥʷʷ 

ʨʘʟʥʦʚʨʝʤʝʥʥʦʩʪʠ ʧʝʨʝʢʣʶʯʝʥʠʡ. 






