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BGP route propagation

• Connectivity does not imply reachability 

• Not all possible routes propagate 

• Commercial relationships determine policies for 

• Route import 

• Route selection 

• Route export 

• Typical relationships 

• Provider-customer: customer pay money for transit 

• Peer-peer: typically exchange respective customers’ traffic for free
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AS Relationships
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Effects of Changing AS relationships
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How does Peering Relationships help?
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Traditional Internet Model
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The new Internet model
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Tier-1 vs Tier-2 peering

• Tier 1 ISPs 

• Buy no transit from any other providers 

• Have only customers and peers 

• Has full mesh peering with other Tier 1’s 

• Tier 2 ISPs 

• ISP that purchases (resells) transit within an Internet region
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Benefit of tier-2 peering

• Decreases the cost and reliance on purchased Internet transit 

• Lowers inter-AS traffic latency 

• Fewer AS hops, AS peering links traversed 

• Is peering always better than transit? 

• Concerns of peering: 

• Traffic asymmetry 

• No SLAs: less liability or incentive to improve performance 

• “free” rather than getting paid 
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• Reasons to Peer

• Reduces upstream transit costs

• Can increase end-to-end performance

• Reasons to Not Peer

• You would rather have customers

• Peers are usually your competition

• Peering relationships may require periodic renegotiation

Peering Wars
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IXPs
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IXP in Reality is more than a switch
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Global Map of IXPs

17

Image from Packet Clearing House



Anatomy of a Large European IXP

• sFlow data

• Sampling Rate: 1/16K packets 

• Sampling Size: First 128 bytes of Ethernet 
frame 
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A single IXP had more P2P links than inferred datasets

• 50,000 P2P links in the dataset!
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Number of Peers
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Traffic Asymmetry
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Traffic Destinations
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Recent Statistics - DE-CIX Frankfurt
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Techniques for Internet Topology Discovery

• Interface Level

• Traceroute

• Geolocation

• Delay based techniques

• Name to location mapping

• Router Level

• Subnet discovery

• AS level

• BGP routes

• Traceroute + IP to AS mapping
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Thanks!


