INTERNET TOPOLOGY MAPPING ANALYSIS

This visualization represents a macroscopic snapshot of the Internet for two weeks: 2

July 2007 - 9 July 2007. The graph reflects 201 IP addresses and 2,000,796 IP links
V (immediately adjacent addresses in a traceroute-like path) of topology data gathered
_I_ O P O LO G Y M A P from 16 monitors probing approximately one million destinations spread across 62,159

A S I NTERNET G RAPH We aggregate this view of the network into a topology of Autonomous Systems (ASes)

each of which approximately maps to an Internet Service Provider (ISP). We

(26.7% of the total) globally routable network prefixes.

map each IP address to the AS responsible for routing it, i.e., the

origin (end-of-path) AS for the best match IP prefix of this

address in Border Gateway Protocol (BGP) routing tables.

ND'I.I'USIit”_rEk.- LI‘!-L,'
I
¥, iy

We use the largest publicly available set of core BGP
routing tables collected by the University of

Oregon's RouteViews project. The abstracted
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T System (AS) nodes and 35,589 peering
sessions. Using the prefixes from the
BGP table and Digital Envoy™'s
EE:;:E‘ELI_EE g -[D . I_I | _ . :  i, 7, @ Netacuity™, we mapped each AS

2135 . : | ) =y VT | s to the geographic center of its
it ' | : | ' announced address space.
For 7 ASes, we could not
determine a geographical
location. The resulting

graph contains 12,423
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The position of each
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node is the number of
"next hop" ASes that
were observed accepting
traffic from this AS. The
link color reflects outdegree,

from lowest (blue) to highest
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(yellow). Some ISPs toward

the center have been manually
labeled.

Graphing dimensions of peering richness
and geographic information reveals the
highly "core-centric" nature of certain ASes
based in North America. While ISPs in Europe
/ and Asia have many peering relationships with ISPs
'f.in the U.S. there are fewer links directly between ISPs in
Asia and Europe. Both technical (cabling and router placement

and management) as well as policy (e.g. business cost models and
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geopolitical considerations) factors contribute to peering arrangements

Marina Fomenkov CANET Univ. of Waikato Between 2006 and 2007, the AS with the largest number of links, Level 3, appears to
YDLIﬂl'_Z] HVUH have risen to 40% more links than its closest rival, UUnet. During the same period, we

Dan Andersen MFN Univ. of IIIinois, ucC see a trend of increased connectivity between the European and Asian ASes.
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DaVid MDGFE NModes can be placed on the outer rim even though they have

WIDE many links, because their outdegree is zero.
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