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LambdaNet (13237)LambdaNet (13237)

Global (3549)Global (3549)
Sprint (6175)Sprint (6175) Teleglobe (6453)Teleglobe (6453)

TowardEX (30071)TowardEX (30071)Hurricane (6939)Hurricane (6939)

Tiscali (3257)Tiscali (3257)NTT (2914)NTT (2914)

IIJ (2497)IIJ (2497)

WIDE (2500)WIDE (2500)

Asia Netcom (18084)Asia Netcom (18084)
OpenCarrier (41692)OpenCarrier (41692)

Cable & Wireless (1273)Cable & Wireless (1273)

LavaNet (6435)LavaNet (6435)

Envoy's Netacuity (R) mapped to a single geographic location in 
January 2008. We calculated the AS angle coordinate from the 
weighted average (by number of IP addresses in each mapped 
prefix) of the longitude coordinates of these prefixes.

The IPv6 graph with 486 ASes remains much smaller than the 
IPv4 graph with 18,753 ASes. While the IPv4 graph's central core 
is still dominated by American ASes, the IPv6 graph center is 
more balanced between America and Europe. A European ISP 
Tiscali (3257) has replaced the previously highest ranking AS, 
NTT (2914), since our last IPv6 Internet AS core graph in 2005. 
Although NTT is a Japanese telecommunication company, the 
address space it uses for AS 2914 comes from the American 
company Verio, which NTT purchased in 2000. The fact that the 
largest AS in the IPv6 graph is European and that the other 
European ASes are comparable in degree to the American ASes 
reflects the wider adoption of IPv6 outside the United States.
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Archipelago & Community Collected January 2008

C A I D A’s  I P v 4  &  I P v 6  A S  C o r e  
A S - l e v e l  I N T E R N E T  G R A P H

IPv4 IPv6
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2516(KDDI)2516(KDDI)
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5459(London IX)5459(London IX)

3320(Deutsche Telekom)3320(Deutsche Telekom)
1299(TeliaNet)1299(TeliaNet)
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3257(Tiscali)3257(Tiscali)
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3561(Savvis)3561(Savvis)
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8928(Interoute)8928(Interoute)
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5511(France Tel)5511(France Tel)

15412(Flag)15412(Flag)

3786 (DACOM)3786 (DACOM)

786(JANET)786(JANET)

703 (UUNET)703 (UUNET)

2828 (XO)2828 (XO)
3491 (Beyond)3491 (Beyond)

4766 (Korea Tel)4766 (Korea Tel)
3904 (Hutchison(3904 (Hutchison)

7714(TelstraClear)7714(TelstraClear)

This visualization represents macroscopic snapshots of the IPv4 
and IPv6Internet topologies observed during the first week of 
January 2008.It simultaneously illustrates the peering richness 
of each topology and the worldwide distribution of nodes in 
each routing system.

The IPv4 data was collected between January 2nd and 17th 
2008 by 13 CAIDA archipelago monitors located in 13 different 
cities, 11 countries, and 3continents. The monitors probed paths 
toward 48M /24 networks spread across 95% of the prefixes 
seen in Route Views Border Gateway Protocol (BGP) routing 
tables on 1 January 2008.

The IPv6 data was collected between January 1st and 8th 2008 
by volunteers responding to a request sent to the North 
American Network Operators' Group (NANOG) mailing list. 
There were 56 contributors, in 53 different cities, 9 countries, and 

3 continents.  They used the scamper command-line tool to 
probe 2,358 IPv6 destinations spread across 822 prefixes or 81% 
of the prefixes seen by RIPE NCC on 1 January 2008.

We aggregated these network views to construct IPv4 and IPv6 
Internet graphs at the Autonomous System (AS) level. Each AS 
approximately corresponds to an Internet Service Provider (ISP). 
We map each IP address to the AS responsible for routing traffic 
to it, i.e., to the origin (end-of-path) AS for the IP prefix 
representing the best match of this address in BGP routing 
tables. For the IPv4 graph we used the BGP IPv4 routing table 
collected by Route Views. For the IPv6 graph we used the IPv6 
routing table collected by RIPE NCC.

The position of each AS node is plotted in polar coordinates, 
position (radius, angle) calculated using the following 
equations:

The outdegree of an AS node is the number of next-hop ASes 
that were observed accepting our probe traffic from this AS. The 
link color reflects outdegree, from lowest (blue) to highest 
(yellow). Toward the center of the graph we have manually 
labeled some of the higher degree ASes with their associated 
ISPs.

To determine the longitude of ASes, we used the IPv4 BGP table 
from Route Views and mapped each AS to its set of announced 
IPv4 prefixes. (IPv4 tables are currently much larger, facilitating 
more accurate inference of geographic coverage of an AS.) We 
subdivided prefixes into the smallest prefixes that Digital 

maximum.outdegree + 11- log(   outdegree(AS) + 1   )radius =

( longitude of the AS’s BGP prefixes )in netacqangle =

Number of
IP address

Number of
IP links

Number of
ASes

Number of
ASlinks

IPv6
IPv4

Dates

Jan. 2nd-17th, 2008

Jan. 1st-8th, 2008

4,853,991
4,752

5,682,419
17,036

17,791

489
50,333
1,904


