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tables on 2 January 2013. For the IPv6 map, CAIDA
collected data from 26 IPv6-connected Ark
monitors located in 18 countries on 4 continents.
This subset of monitors probed paths toward 2
million IPv6 addresses, which represent 82.2% of
the globally routed IPv6 prefixes seen in Route
Views BGP tables on 2 January 2013.

We aggregated this IP-level data to construct jzz 2013, for the 1524 (P ASes their degrees from 2012 to 2013. Drops in the IPv4 6939) to -92% for WV Fiber (AS 19151). Ten of the 11 top IPv6  But despite Hurricane's huge increase in IPv4 transit degree SANMGSM}PE)M%&EMTER leggﬁ‘%!
with degrees less then 4, the

IPv4 and IPv6 Internet connectivity graphs at the
Autonomous System (AS) level. Each AS
approximately corresponds to an Internet Service
Provider (ISP). We map each observed IP address to

100

W
=3

i ™ ' 3 ASes had degree increase and
which had larger jumps than
drops. Among the 25 most

5 }H decreases. The drops were
% % highly connected ASes,
10

n
=)

percentage change in degree
=

usually larger than the jumps,
except for ASes with moderate
degrees (between 35 and 150)
-100 | . 3 Terremark (AS 23148) and VW
1 Fiber (AS 19151) dropped their
degree by over 92%.

100 1000
IPv4 2012.01.01 transit degree inferred across IX address space

2012.01.01 ->2013.01.01

same number of ASes had
degree increases as decreases.
For larger-degree ASes, a slight
majority increased their transit
degree since 2012.

percentage change in degree

T T T T T T T T TTTT T T T TT
50
: %
-50
LT T 1l MR R | PR SR
10 100
IPv6 2012.01.01 transit degree inferred across IX address space

lost ~2K (7%) ASes and ~38K (37%) links, but gained
~5K (18%) new ASes and ~43K (42%) new links. The
net change in number of ASes was 495 (+26%) in
our IPv6 graph and ~3K (+11%) in our IPv4 graph.

In both our IPv4 and IPv6 graphs, small and large
(degree less than 5 or greater than 100) ASes split
evenly between those that increased and decreased

graph tended to be larger than increases; and
increases in the IPv6 graph tended to be larger than
drops. This reflects the faster growth of the IPv6
topology, especially for larger transit ASes.

Figure 4: The top 10 ASes by transit degree.

Figure 4 plots the top 10 ASes by transit degree in either
2012 or 2013, which includes a set of 11 ASes in IPv6 and 12
ASes in IPv4. Half of these 12 most highly connected ASes in
IPv4 increased and half decreased their transit degree from
2012, with a range from +234% for Hurricane Electric (AS

ASes increased their degree since 2012. One AS, Init7's (AS
13030), had their transit degree drop from 207 to 91 (56%),
but Hurricane Electric (AS 3356) and NTT (AS 2914) grew
their transit degree over 30% to 965 and 310 respectively.

Although the set of ASes with the largest transit degrees
in both IPv6 and IPv4 are increasingly converging, major
differences remain. Hurricane Electric (AS 6939), the AS with
the largest transit degree in IPv6, has a degree 192% larger
than Level 3 (AS 3356), the second largest IPv6 AS by degree.

between 2012 and 2013, Level 3 (AS 3356) still has a transit
degree 159% larger than Hurricane Electric's (AS 6939), and
only 4% larger than Cogent (AS 174), the second largest AS
by transit degree in IPv4.
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