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”There are three kinds of lies: lies, damned lies and statistics” – Benjamin Disraeli
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Presentation Overview

• Background
• Why compute rankings?
• Who does rankings?
• What is wrong with rankings?
• Are there any good uses for rankings?
• Case studies of using rankings infrastructure 

(but not rankings themselves)
• Summary
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Background – The Internet is an enormous graph
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Background – Internet Routing depends on BGP
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• UPDATE message: Announce new route or withdraw previously 
announced route.  

UPDATE =  
   prefix + route attributes

• Attributes:  Includes AS path to Prefix – e.g.  701  6543  8781
Path data can be used to determine relationships between
adjacent ASs, e.g., provider->customer, peer->peer, etc.

• Prefixes:  Can be geo-located
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Motivation for this talk …

• 2 years ago Renesys released Market Intelligence:
• Focus on AS_AS edge relationship tagging and tracking
• Geo-locate every prefix
• Rankings (global and by geography)
• Tried to pitch/target peering coordinators (too smart, too 

few, too broke)
• Ended up used for sales/marketing/management

• But: 
90+% feedback (complaints) about rankings

5
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Why Rankings?

Why do people care so much?
• Bragging rights.  Mine is bigger ...
• Peering?  Finding, evaluating, maintaining
• Marketing, Market selection
• Management oversight (uh-oh)
• Sales
• Engineering uses?
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Rankings are everywhere

• Who has them:
• CAIDA
• Renesys
• Netconfigs
• Fixedorbit
• Others

• What they're based on:
• Fancy - relationship-tagged edges with scaled in-cone 

scores
• Simple - # of prefixes, adjacencies
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•Fixed Orbit “Knodes Index”

• “The Knodes Index is the best 
measurement of a network's 
connectivity to the Internet.”

• So we're done :-)
• “...average number of networks, 

or hops that must be traversed 
between any IP address on a 
given network to any other IP 
address on the Internet.”

• Big networks all the same.
• Lots of peering => High rank
• Useful?
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•Netconfigs AS Rankings

• “Large amounts of routing information...”
• “...algorithm which assesses the number 

of visible peering relationships, the 
number of routes passing across a 
network and the spread of routing across 
each of the peering sessions.”

• Strange names:  Cogent is “PSINET-1”,  
Verizon is “AMUFSOFU”.

• Opaque  
• Top-10 oddities …

• Bell South (6389 at #8)  
• Cable & Wireless (1273 at #10) 
• Missing some big networks

• NTT (2914 - #27)
• Savvis (3561 - #42) 
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•CAIDA AS-Ranking

• Sophisticated, Best documented
• Actually tags AS_AS edges with 

relationships. 
• Ranks size of the imputed 

“customer cone”
• Most useful of the free data.
• Quibbles:

• Relationship tagging imperfect
• Counting /24s doesn't mirror 

traffic well
• Not run daily
• Snapshots (not updates)
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Renesys Market Intelligence Rankings

• Based on relationship-
tagged AS_AS edges and 
much more

• Multiple rankings for 
different purposes (more 
organizations get to be 
number one!)

• Customer base most 
popular:  weighted size of 
on-net prefixes as routed

11
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Renesys Ranking Algorithm

• Label the AS_AS edge set as one of:  
    {customer-provider, provider-customer, peer-peer}

• Deal with anomalies:  transit swaps, clustered ASNs
• Geolocate every prefix 
• Reaggregate (“similarly routed” more specifics)
• Discount pre-CIDR allocations
• Ignore short-lived announcements (leaks)
• Score the remaining prefixes (nonlinearly) based on size  

(/8 - /24 only)
• Add up the scores in various ways; update daily
• Easy, no?  Lots of possibly useful detail elided.
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Route-based, Global Rankings are useless

• Global rankings by arbitrary metrics are not useful
• Who cares who has the most aggregate on-net 

prefixes?
• Who cares who has the largest number of AS 

adjacencies?
• Notably incorrect for high-volume content (youtube, 

e.g.) and densely aggregated broadband consumer 
access networks.

• Where is the global traffic data?
• Are there useful use-cases?
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(Globally valid, representative)

Traffic Data is Non-Existant

• Routes are fundamentally public
• Traffic is fundamentally private
• Traffic data are unevenly collected, jealously 

guarded
• Routing data are global data from a local 

perspective
• Traffic data are local data.  Unclear how to make 

representative.
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Route-only Rankings Useful

• Who are the biggest providers of retail connectivity 
in Thailand (explore unfamiliar markets)

• Why did Qwest just lose market share to 
Cogent/Telia/Teleglobe ? (identify and track major 
changes)

• What new markets did my competitor just enter?
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Renesys Market Intelligence Rankings

• RAYA dropped one place in the retail market in Egypt
• AUCEGYPT reduced number of prefixes sent to RAYA

(picked up Nile Online as a provider)
• TEDATA started transiting more prefixes

(is a provider for Nile Online)
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Forget About Rankings

• Rankings are one tool
• Much more interesting:

• Edge tags in the AS_AS graph
• Edge dynamics (the prefixes carried on various 

AS_AS edges)
• Fabulous tools for analyzing large-scale 

changes
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Edge Analysis

• PPT (Prefix, Peer, Time) score for each edge: for 
each prefix, for each peer, sum the amount of 
time the peer saw the prefix routed on the edge 
during a time interval

• Caveats: 
• All prefixes have the same weight
• Cannot distinguish between an edge with a lot of 

prefixes seen by only few peers, and an edge with few 
prefixes seen by a lot of peers

Page 18
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Uses of Edge Analysis

• Shifts in traffic
• Natural disasters (e.g., Taiwan earthquakes)
• Depeerings
• Loss/gain of customers/providers

• Long term trends
• Geographic distribution of edges

Page 19
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Taiwan Quake Dec 2006 - Cable & Wireless (1273) 
Gains more traffic from Communications Authority of Thailand (4651)
Gains Singapore Telecom (7473) as a new customer

Page 20
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Cogent Depeerings: September 2007

• Cogent depeered more people
• September 18
• WVFiber (19151)

• September 28
• Peer1 (13768)
• Limelight (22822)
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Depeering - Cogent (174) 
Cogent depeers Peer1 (13768), WVFiber (19151) and Limelight (22822)

Page 22
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But edges are more complicated  … 
Where is the edge 701_1239 exactly?
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• Edges are an abstract, not physical, concept
• Renesys sees 81,614 unique edges
• Prefixes seen on these edges can be geo-located
• Edges can “span” continents …
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1,1626

6005

1,5734

2,7813
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68,0311

EdgesContinents

• Edges carry distinct sets of prefix “bundles”, each 
bundle geo-locating to a distinct region
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Summary

• Worldwide global rankings are of little value.
• Specific rankings that make use of geo-location 

can be very useful.
• Routing changes and trends are immensely 

useful and can be indicative of …
• Physical problems or human error
• Customer wins and losses
• Changes in traffic volume
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