
˻͚ͭ͊ͦͯͫͭͦ͘͟;͙͍·͚ ±tb н-͎ͦ ͙ о-͎ͦ 
͍ͯͪͦͤΎ ͔ͣ͗͒ͯ ͔ͪͦͯͭͪͦͣ MikroTik 
͙ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͎͙͒ͪͯͻ 
͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡Φ 

 
 ˢ͔͔͚ͫ͟͡ ͙̉ͯ͒ͤ 

MUM 
2014 

 



˻͋ͦ ͔ͣͤ 

˸͔ͤΎ ͍ͦͯͭ͘ ˢ͔͔͚ͫ͟͡ ͙̉ͯ͒ͤ 

˻ͨ·ͭ ͪ͊͋ͦͭ· ͫ ͔ͫͭΎ͙ͣ ͨͦ;͙ͭ мл ͔ͭ͡ 

˿͔͙ͪͭͺ͙ͼ͙͍ͪͦ͊ͤͤ·͚ ͔͔ͭͪͤͪ MikroTik 

˿͔͙ͪͭͺ͙͊ͭ͟·: MTCNA, MTCRE, MTCWE, 
MTCTCE, MTCUME, MTCINE 

Microsoft: MCP, MCSA 

Cisco: CCNA, CCNP (R&S) 

 

Aleksei Chudin 

Simple Method to Organize 
Branch-VPN Failover between 
MikroTik and Other ±ŜƴŘƻǊΩǎ 
Router Over WAN 
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͔̇͡Έ ͔͔ͨͪͤͭ͊͘ͼ͙͙ 

˽ͦ͊͊ͭ͘͟Έ ͤ͊ ͙ͨͪ͊ͭ͟;͔ͫͦͣ͟ ͙͔͔ͨͪͣͪ: 

Å͙͔ͫͦ͒͊ͤ͘ ͚ͦͭ͊ͦͯͫͭͦ͘͟;͙͍·ͻ VPN ͙ ͫͨͦ͡Έͯ͘Ύ GRE-
͔͙ͭͯͤͤ͡,  

Åͦͤ͟ͺ͙͎͙͍͙͔ͯͪͪͦ͊ͤ Policy Based Routing ͨͪ ͙ 
͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ ͔ͤͫͦ͟͡Έ͙͟ͻ ͍͚͔͍ͨͪͦ͊͒ͪͦ, 

Å͙͔͔͙͔ͣͤͤ͘ ͙͙͔͍ͨͪͦͪͭͭͦ ͣ͊ͪ΄͍ͪͯͭͦ 

Å͔ͯͣͤΈ΄͔͙͔ͤ ͍͔͔͙ͪͣͤ ͔͔ͨͪ͟͡Ό;͔͙ͤΎ ͍͊ͤ͊ͦ͟͡ 

Åͫͦ ͙͔͒͊ͤ͘ ͚ͦͭ͊ͦͯͫͭͦ͘͟;͙͍·ͻ ͔͔͚ͭͯͤͤ͡ ͤ͊ н-ͣ 
͍͔ͯͪͦͤ (EoIP) 

 
Aleksei Chudin 
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aƛƪǊƻ¢ƛƪ ŀƴŘ hǘƘŜǊ ±ŜƴŘƻǊΩǎ 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͊͒͊͘;͙ 

Å˨͡Ύ ͯͨͪͦ΅͔͙ͤΎ ͤ͊΄͔͎ͦ ͙͔ͨͪͣͪ͊ ͙͒ͦͨͯͫͭͣΣ ;ͭͦ 
ͯ ͤ͊ͫ ͔ͫͭΈ м ͙ͫͭ͊͋͡Έͤ·͚ ͙ ͔ͤ͊͒͗ͤ·͚ 
͍͚͔ͨͪͦ͊͒ͪ ͍ ͎͍͊ͤͦͣ͡ ͦͺ͙͔ͫ ͙ н ͔ͤ ͦ;͔ͤΈ 
͙ͫͭ͊͋͡Έͤ·ͻ ς ͤ ͊ ͔ͯ͒͊ͤͤͦͣ͡ ͔ͫ͊͒͟͡ ό 
͙͔ͤ͊ͨͪͣͪΣ н ADSL-͍͚͔ͨͪͦ͊͒ͪ͊ ύΦ ˤ ͎͍͊ͤͦͣ͡ 
ͦͺ͙͔ͫ ͯ ͤ͊ͫ ͔ͪͦͯͭͪ ͎͎͒ͪͯͦͦ ͙͍͙͔ͨͪͦͦ͒ͭ͘͡ΎΣ ͤ͊ 
͔ͫ͊͒͟͡ - MikroTik 

Å˹͊΄͊ ͊͒͊͘;͊: ͦ ͔͔͋ͫͨ;͙ͭΈ ͚ͦͭ͊ͦͯͫͭͦ͘͟;͙͍͔ͦ 
͔͙͔͙͔ͫͦ͒ͤͤ ͟ ˮ́-͔ͪͫͯͪͫ͊ͣ ͎͍͎͊ͤͦͦ͡ ͦͺ͙ͫ͊ ͫͦ 
ͫ͊͒͊͟͡  

Aleksei Chudin 
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˽͍ͦͫͭ͊ͤͦ͊͟ ͊͒͊͘;͙ 

Aleksei Chudin 
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J 

Simple Method to Organize 
Branch-VPN Failover between 
MikroTik and Other ±ŜƴŘƻǊΩǎ 
Router Over WAN 

Aleksei Chudin 6 



ˮͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ GRE-͔͔͚ͭͯͤͤ͡ 

˩͙ͫ͡ ͣ· ͙ͫͨͦ͡Έ͔ͯͣ͘ MikroTik ͫ  ͚ͦ͒ͤͦ 
ͫͭͦͪͦͤ· ͙ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ ͎͎͒ͪͯͦͦ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ ͫ ͎͚͒ͪͯͦΣ ͭͦ ͙͔͔ͤ͊͋ͦ͡ ͚ͨͪͦͫͭͦ 
ͫͨͦͫͦ͋ ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ VPN ͣ ͔͗͒ͯ ͙͙ͤͣ ς 
͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ GRE-͔͔͚ͭͯͤͤ͡Σ ͨͦͭͦͣͯ ;ͭͦ: 

Å˸ ͎͙͔ͤͦ ͙͍͙͔͙ͨͪͦͦ͒ͭ͘͡ ͔͙͍ͨͦ͒͒ͪ͗͊Όͭ GRE-
͔͙ͭͯͤͤ͡ 

ÅGRE-͔͙ͭͯͤͤ͡ ͔͙͍ͨͦ͒͒ͪ͗͊Όͭ multicast, 
ͨͦΉͭͦͣͯ ͣͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ OSPF 

Aleksei Chudin 
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˿͙͔ͦ͒͊ͤ͘ GRE-͔ͭͯͤͤ͡Ύ 

Aleksei Chudin 
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˨͍͔͙͔ͦ͋͊ͤ͡ н-ͻ ͣ͊ͪ΄͍ͪͯͭͦ ͨͦ 
ͯͣͦ͡;͙͊ͤΌ 

Å˴͎ͦ͒͊ ͣ· ͍͒ͦ͋͊͡Ύ͔ͣ н ͙ ͔͔͋ͦ͡ ͣ͊ͪ΄͍ͪͯͭͦ ͨͦ ͯͣͦ͡;͙͊ͤΌΣ 
ͭͦ͡Έͦ͟ ͙ͦ͒ͤ ͙͘ ͙ͤͻ ͔͋ͯ͒ͭ ͍ ͙͍͊ͭͤͦͣ͟ ͫͦͫͭͦΎ͙͙ͤ 

 
Å̏ͭͦ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͔ͪͦͯͭͪ ͔͋ͯ͒ͭ ͍͔ͦͭ;͊ͭΈ ͤ͊ ͔ͨ͊ͭ͟· ό͙͔ͤ͊ͨͪͣͪΣ 
͙͎͙ͨͤύΣ ͙ͫͨͦ͡Έͯ͘Ύ Ήͭͦͭ ͙͍͊ͭͤ͟·͚ ͔͒ͺͦͭͤ͡·͚ ͣ͊ͪ΄ͪͯͭΣ ͔͒͊͗ 
͔͙ͫ͡ ͔ͨ͊ͭ͟· ͙ͨͪ΄͙͡ ͤ͊ ͎͙͔͒ͪͯ ͙͔ͤͭͪͺ͔͚ͫ· 

 
Å˹͊ͣ ͔͗ ͤ͊͒ͦΣ ;ͭͦ͋· ͔ͪͦͯͭͪ ͍͔ͦͭ;͊͡ ͤ͊ ͤ͊΄͙ ͊ͨͪͦͫ͘· ͫ ͎ͭͦͦ ͔͗ 
͙͔ͤͭͪͺ͔͚ͫ͊Σ ͤ͊ ͦͭͦͪ͟·͚ Ή͙ͭ ͊ͨͪͦͫ͘· ͙ͨͪ΄͙͡ 

 
Åˮͤ·͙ͣ ͍͙ͫͦ͊ͣ͡Σ ͤ͊ͣ ͤͯ͗ͤͦ ͙͙ͨͪͤͣ͊ͭΈ ͔ͪ΄͔͙͔ͤ ͦ ͔͔ͨͪͫ·͔͟͡ 
͔ͨ͊ͭ͊͟ ͙ͫͨͦ͡Έͯ͘Ύ ͔͎ͦ source-͔͊͒ͪͫΣ ͎ͭͦ͒͊ ͊͟͟ ͙͎ͪͦͯͭͤ ͦ ͔͙͔ͨͪͪͯͭ 
destination-͔͙͊͒ͪͫ͊ͣ ͔͍ͨ͊ͭͦ͟ 
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˨͍͔͙͔ͦ͋͊ͤ͡ н-ͻ ͣ͊ͪ΄͍ͪͯͭͦ ͨͦ 
ͯͣͦ͡;͙͊ͤΌ 

Aleksei Chudin 

Simple Method to Organize 
Branch-VPN Failover between 
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Router Over WAN 
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˾͔΄͔͙͔ͤ: ͙ ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ Policy 
Based Routing (PBR) 

Aleksei Chudin 
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PBR: Route Rules 
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ˣ͙͍͊͊ͤͫͪͦ͊͟͡ ͎͙ͤ͊ͪͯ͘͟ 
Åˣ͙͍͊͊ͤͫͪͦ͊͟͡ ͎͙ͤ͊ͪͯ͘͟ ͔͋ͯ͒ͭ ͪ͊͋ͦͭ͊ͭΈ ͨͦ 
ͯͣͦ͡;͙͊ͤΌΣ ͨͦͭͦͣͯ ;ͭͦ ͣ͊ͪ΄ͪͯͭ· ;͔͔ͪ͘ GRE-
͔͙ͭͯͤͤ͡ ͙͔ͣΌͭ ͙͍͔ͦ͒ͤ͊ͦͦ͟ ͤ͊͘;͔͙͔ͤ distance 
͔͍͙͙ͤ͊ͫͣͦ͘ ͦͭ ͔ͪ͊͡Έ͎ͤͦͦ ͊͟;͔͍ͫͭ͊ ͊ͤ͊͊͟͡ 

 

Aleksei Chudin 

Simple Method to Organize 
Branch-VPN Failover between 
aƛƪǊƻ¢ƛƪ ŀƴŘ hǘƘŜǊ ±ŜƴŘƻǊΩǎ 
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˽͙͙͔ͪͦͪͭͭ ͣ͊ͪ΄͍ͪͯͭͦ 

Å˻͒ͤ͊ͦ͟ ͙͍͋͊͊ͤͫͪͦ͊͟͡ ͭͪ͊ͺ͙͊͟ ͨͦ ͍͒ͯͣ ͊ͤ͊͊ͣ͟͡ ͔ͤ 
͍͔͎ͫ͒͊ ͤͯ͗ͤ͊Φ ˹͙͔͊ͨͪͣͪΣ ͔͙ͫ͡ ͯ ͤ͊ͫ ͍͚ͭͦͪͦ ͊ͤ͊͟͡ ς 
GPRS-͔ͣͦ͒ͣ ͫ ͎͙ͦͪ͊ͤ;͔͙͔ͤͣ ͨͦ ͭͪ͊ͺ͙ͯ͟ ͙͙͡ 
͍ͦͦ͋΅͔ ͙͍ͫͨͯͭͤͦ͟·͚ ͙͔͔ͤͭͪͤͭ 
Åˤ Ήͭͦͣ ͫͯ͡;͔͊ ͫͻ͔ͣ͊ ͪ͊͋ͦͭ· ͭ͊͊͟Ύ: ͦ ͙͒ͤ ͊ͤ͊͟͡ 
͍͚ͦͫͤͦͤͦΣ ͍ ͫͯ͡;͔͊ ͔͎ͦ ͔͙ͨ͊͒ͤΎ ͭͪ͊ͺ͙͟ ͚͔ͨͦ͒ͭ 
;͔͔ͪ͘ ͔͔͍ͪͪͤ͘·͚ ͊ͤ͊͟͡ 
Å˨͡Ύ Ή͎ͭͦͦ ͙ͫͨͦ͡Έ͔ͯͣ͘ ͦͨͼ͙Ό route distance; 
ͣ͊ͪ΄ͪͯͭ ͫ ͔ͣͤΈ΄͙ͣ ͤ͊͘;͔͙͔ͤͣ distance ͋ ͔ͯ͒ͭ ͍ 
͙͍͊ͭͤͦͣ͟ ͫͦͫͭͦΎ͙͙ͤΦ ˩͙ͫ͡ Ήͭͦͭ ͊ͤ͊͟͡ ͔ͨ͊͒͊ͭΣ ͭͦ 
͙͍͊ͭͤ͟·ͣ ͍͙ͫͭ͊ͤͦͭͫΎ ͣ͊ͪ΄ͪͯͭ ͫ ͋ͦ͡Έ΄͙ͣ 
ͤ͊͘;͔͙͔ͤͣ distance 

Aleksei Chudin 
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˽͙͙͔ͪͦͪͭͭ ͣ͊ͪ΄͍ͪͯͭͦ 
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˻ͨͼ͙Ύ Keepalive 

Å˴͎ͦ͒͊ ͔͗ ͣ͊ͪ΄ͪͯͭ ͔ͫͭ͊ͤͭ ͔͙͍ͤ͊ͭͤ͟·ͣ? ˴ ͎ͦ͒͊ 
͙͔ͤͭͪͺ͔͚ͫ GRE ͯ ͚͔͒ͭ ͍ downΦ ˹ͦ GRE-͔͙ͭͯͤͤ͡ 
ͪ͊ͪ͊͋ͦͭ͊ͤ͘· ͊͟͟ stateless, ͨ ͦΉͭͦͣͯ ͙ͦͤ ͍͔͎ͫ͒͊ 
͍ up-͔ͫͭ͊ͭͯͫ (Running)Σ ͙ͦͤ ͔ͤ ͍͔ͨͪͦͪΎΌͭ 
ͫͭ͊ͭͯͫ ͎͒ͪͯ ͎͒ͪͯ͊Φ ̏ͭͦ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͙ ͣ͊ͪ΄ͪͯͭ 
;͔͔ͪ͘ GRE-͔ͭͯͤͤ͡Έ ͔ͦͫͭ͊ͤͭͫΎ ͙͍͊ͭͤ͟·ͣΦ  

Å˴ ͫ;͊ͫͭΈΌΣ ͔ͫͭΈ ͔ͪ΄͔͙͔ͤ Ή͚ͭͦ ͔ͨͪͦ͋ͣ͡· ς 
͙͍͙͍͙͔͊ͭͪͦ͊ͤ͟ ͙ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤ͘ ͦͨͼ͙͙ 
keepalive 

Aleksei Chudin 

Simple Method to Organize 
Branch-VPN Failover between 
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˻ͨͼ͙Ύ Keepalive 
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˻ͨͼ͙Ύ Keepalive 
Å˻ͨͼ͙Ύ Keepalive ͒ ͦ͗ͤ͊͡ ͋·ͭΈ ͍͟͡Ό;͔ͤ͊ ͤ͊ ͙ͦ͋ͦͻ ͦͤ͟ͼ͊ͻ 

GRE-͔ͭͯͤͤ͡ΎΗ 

Aleksei Chudin 

Simple Method to Organize 
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aƛƪǊƻ¢ƛƪ ŀƴŘ hǘƘŜǊ ±ŜƴŘƻǊΩǎ 
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˻ͨͼ͙Ύ Keepalive 

Å˹ ͦ ;ͭͦ ͔͒͊ͭ͡ΈΣ ͔͙ͫ͡ ͔ͪͦͯͭͪ ͎͎͒ͪͯͦͦ 
͙͍͙͔ͨͪͦͦ͒ͭ͘͡Ύ ͔ͤ ͔͙͍͔ͨͦ͒͒ͪ͗͊ͭ ͦͨͼ͙Ό 
keepalive ͍  GRE-͔͔ͭͯͤͤ͡? 

 

Å˸ · ͔ͣͦ͗ͣ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͨͪͦͭͦͦ͟͡ OSPF, 
ͦͭͦͪ͟·͚ ͍͔ͨͪͦͪΎ͔ͭ ͫͭ͊ͭͯͫ ͙͔ͤͭͪͺ͔͚͍ͫͦ 
͙ͫͨͦ͡Έͯ͘Ύ ͍͔ͫͦ͋ͫͭͤͤ·͚ ͔ͣͻ͙͊ͤͣ͘ Hello-
͔͍ͨ͊ͭͦ͟Φ 
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ˣ͍͊ͦ͊͘Ύ ͚ͤ͊ͫͭͪͦ͊͟ OSPF 

Å ˨͡Ύ ͊ͨͯͫ͊͘͟ ͨͪͦͼ͔ͫͫ͊ 
OSPF ͒ ͦͫͭ͊ͭͦ;ͤͦ 
͍͙͒ͦ͋͊ͭΈ ͔͙ͫͭΣ ͦͭͦͪ͟·͔ 
͋ͯ͒ͯͭ ͍ ͔ͤͣ  ͯ;͍͍͊ͫͭͦ͊ͭΈ 

 
Å ˿͙ͭͦͣͦͫͭΈ (cost) OSPF-
͙͔ͤͭͪͺ͔͚͍ͫͦ GRE ͋ ͔ͯ͒ͭ 
͙͍ͦ͒ͤ͊ͦ͊͟Ύ ͨͦ 
ͯͣͦ͡;͙͊ͤΌΣ ͨͦΉͭͦͣͯ 
͍͟͡Ό;͙ͭͫΎ 
͙͍͋͊͊ͤͫͪͦ͊͟͡ ͎͙ͤ͊ͪͯ͘͟ 
ͨͦ ͍͒ͯͣ ͊ͤ͊͊ͣ͟͡Φ ̉ͭͦ͋· 
͙͔͋͗͊ͭ͘Έ ͙͍͙͋͊͊ͤͫͪͦ͟͡ 
͙ ͍·͍͙ͫͭ͊ͭΈ ͙͙͔ͨͪͦͪͭͭ· 
ͣ͊ͪ΄͍ͪͯͭͦΣ ͣͦ͗ͤͦ 
͍ͪͯ;ͤͯΌ ͔ͨͦͣͤΎͭΈ 
ͤ͊͘;͔͙͔ͤ cost ͤ ͊ 
͙͔ͤͭͪͺ͔͚͔ͫ 
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? 
˿ͦ͟͡Έͦ͟ ͍͔͔͙ͪͣͤ ͔͔ͨͦͭͪ͋ͯͭͫΎ OSPF ͫ  

͔͒ͺͦͭͤ͡·͙ͣ ͚͙ͤ͊ͫͭͪͦ͊ͣ͟ ͒͡Ύ ͔͔ͨͪ͟͡Ό;͔͙ͤΎ 
ͣ͊ͪ΄ͪͯͭ͊ (broadcast network)? 

Aleksei Chudin 

Simple Method to Organize 
Branch-VPN Failover between 
aƛƪǊƻ¢ƛƪ ŀƴŘ hǘƘŜǊ ±ŜƴŘƻǊΩǎ 
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˽͔͚ͪͦͫͭ΄͙͚ ͭΌ͙͎ͤͤ OSPF 
Åˤ͊͗ͤͦΗ Hello ͙  Dead ͙ ͔͍ͤͭͪ͊͡· ͔ͭͯͤͤ͡Έͤ·ͻ 
͙͔ͤͭͪͺ͔͚͍ͫͦ ͒ͦ͗ͤ͡· ͍ͫͦͨ͊͒͊ͭΈ! 
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˽͍͙ͪͦ͒ͤͯͭ·͚ ͭΌ͙͎ͤͤ OSPF 
Å˿͔͍͙ͪ͒ͫͭ͊ͣ OSPF ͍  MikroTik ͣ ͦ͗ͤͦ ͙ͫͦͪ͊ͭͭ͟Έ ͍ ͔ͪͣΎ 
͔͔ͨͪ͟͡Ό;͔͙ͤΎ ͒ͦ н ͔ͫͯͤ͒͟Φ ˢ ͔͙ͫ͡ ͤͯ͗ͤͦ ͔͔ͨͪ͟͡Ό;͊ͭΈ 
͔΅͔ ͋·͔͔ͫͭͪ? 

Åˤ·ͻͦ͒ ͔ͫͭΈΗ ˮͫͨͦ͡Έ͔ͯͣ͘ BFD! 
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ˤ·͍ͦ͒· 

ˮͭ͊͟Σ ͣ· ͔͙ͪ͊ͫͫͣͦͭͪ͡ ͨͪͦͫͭ·͔ ͔ͣͭͦ͒· ͎͙ͦͪ͊ͤ͊͘ͼ͙͙ ͚ͦͭ͊ͦͯͫͭͦ͘͟;͙͍·ͻ VPN 
͔ͣ͗͒ͯ MikroTik ͙  ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤͣ ͎͙͒ͪͯͻ ͙͍͙͔͔͚ͨͪͦͦ͒ͭ͘͡ ;͔͔ͪ͘ WAN. 
˹͙͔͔͊͋ͦ͡ ͍͊͗ͤ·͔ ͊͘͟͡Ό;͔͙ͤΎ: 
Å GRE ͭ ͔͙ͯͤͤ͡ ͦ;͔ͤΈ ͔ͨͦͤ͘͡· ͒͡Ύ ͚͒͊ͤͤͦ ͊͒͊͘;͙ 
Å ˸· ͔ͣͦ͗ͣ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ PBR ͒ ͡Ύ ͎ͭͦͦΣ ;ͭͦ͋· ͍͙ͤ͊ͨͪ͊ͭΈ ͭͪ͊ͺ͙͟ ͎͊͗͒ͦͦ͟ 
͔ͭͯͤͤ͡Ύ ;͔͔ͪ͘ ͍͔͍ͫͦͦͭͭͫͭͯΌ΅͔͎ͦ ͍͚͔ͨͪͦ͊͒ͪ͊ 

Å ˸· ͔ͣͦ͗ͣ ͍͔ͨͪͦͪΎͭΈ ͫͭ͊ͭͯͫ GRE-͔ͭͯͤͤ͡Ύ ͤ ͊ ͙͍ͨͪͦͭͦͨͦͦ͗ͤͦͣ͡ ͦͤ͟ͼ͔ ͫ 
ͨͦͣͦ΅ΈΌ ͦͨͼ͙͙ keepalive ( ͦ ͤ͊ ͒ͦ͗ͤ͊͡ ͋·ͭΈ ͙͍͙͍͊ͭͪͦ͊ͤ͊͟ ͤ͊ ͙ͦ͋ͦͻ ͦͤ͟ͼ͊ͻ 
͔ͭͯͤͤ͡Ύ ) 

Å ˸ͦ͗ͤͦ ͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙͍͋͊͊ͤͫͪͦͯ͟͡ ͎͙ͤ͊ͪͯ͘͟ ͔ͣ͗͒ͯ ͔ͭͯͤͤ͡Ύ͙ͣΣ ͭͦ ͔ͫͭΈ 
͙͍ͫͯͣͣͪͦ͊ͭΈ ͨͪͦͨͯͫͤͯ͟Ό ͫͨͦͫͦ͋ͤͦͫͭΈ ͍͊ͤ͊ͦ͟͡ ͍͚͔͍ͨͪͦ͊͒ͪͦΦ ˶͙͋ͦ ͣͦ͗ͤͦ 
͙ͫͨͦ͡Έ͍ͦ͊ͭ͘Έ ͙ͦ͒ͤ ͔ͭͯͤͤ͡Έ ͊͟͟ ͍͚ͦͫͤͦͤͦΣ ͊ ͎͚͒ͪͯͦ ͊͟͟ ͔͔͍ͪͪͤ͘·͚Φ ˨͔͔͊ͣ͡ Ήͭͦ 
͙ͨͪ ͨͦͣͦ΅͙ distance  (static routing), ͡ ͙͋ͦ ͙͔͙͍ͣͤ͘ cost  ͤ ͊ ͙͔ͤͭͪͺ͔͚͔ͫ (OSPF) 

Å ˽͙ͪ ͙ͫͨͦ͡Έ͍͙͙ͦ͊ͤ͘ OSPF ͣ · ͔ͣͦ͗ͣ ͙͔͙ͣͤͭ͘Έ Hello ͙  Dead ͙ ͔͍ͤͭͪ͊͡· ͒͡Ύ 
͔ͯͣͤΈ΄͔͙ͤΎ ͍͔͔͙ͪͣͤ ͔͔ͨͪ͟͡Ό;͔͙ͤΎ ͍͊ͤ͊ͦ͟͡ 

Å ˽͙ͪ Ήͭͦͣ ͍͊͗ͤͦ ͔ͤ ͊͋͘·ͭΈΣ ;ͭͦ MTU, Hello ͙  Dead ͙ ͔͍ͤͭͪ͊͡· ͒ͦ͗ͤ͡· ͋·ͭΈ 
͙͍ͦ͒ͤ͊ͦ͟·͙ͣ ͤ͊ ͙ͦ͋ͦͻ ͦͤ͟ͼ͊ͻ ͔ͭͯͤͤ͡Ύ 
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˻͚ͭ͊ͦͯͫͭͦ͘͟;͙͍·͚ VPN 2-͎ͦ ͍ͯͪͦͤΎ 
ͤ͊ ͍͔ͦͫͤͦ EoIP-͔͔͚ͭͯͤͤ͡ 
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˹͙͍͔͊ͫͭͪ͊͊ͣ EoIP-͔͙ͭͯͤͤ͡ 
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˨͍ͦ͋͊͡Ύ͔ͣ ͣ͊ͪ΄ͪͯͭ· ͨͦ ͯͣͦ͡;͙͊ͤΌ 
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˨͍ͦ͋͊͡Ύ͔ͣ Route Rules 
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