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" Areference to Dorothy’s ruby slippers from The Wizard of Oz
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VISUALIZING IPV4 & IPv6
GLOBALLY AND WITHIN
EUROPE
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Checking global IPv6 routing — graphically!

Showing IPv4/1Pv6 route propagation
in a graphical form

Caveat:

- This tool is only as good as its source data.
- IP information is uploaded from RIPE RIS & Oregon routeviews.
- Some views are missing; not all routes and paths are visible.

- NOT based on the Hurricane Electric routing tables.
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Can regional IPv6 routing be measured?

Question:

Is there enough IPv6 routing between ISPs?
Can |IPv6 BGP routing tables provide insight?

Methodology:
Lots of BGP routing tables collected globally
Data from http://bgp.he.net/ processed further
Graphical view on a country-to-country basis
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Measuring BGP routing by collecting tables %

Build on exceptional work by others
RIPE/RIS & Oregon routeviews collect BGP tables

A hearty “thank you” to RIPE & University of Oregon

Use Hurricane Electric’s http://bgp.he.net/ site
and it's database

Daily processing of those BGP tables
Results are user-friendly visualization of routing

Take the data one step further ...
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Measuring BGP routing by collecting tables %

o‘

Take the data one step further ...

Only look at BGP peer data (v4 & v6)

It's only interesting to look at BGP adjacency
Map ASN to country-codes
Search for adjacencies where CCs are different

Process resulting data to search for in-region
connections

Clean up the data
Display the data
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Note the peer connections that are
outside the country ...

27 Sept 2012 Martin ] Levy - Hurricane Electric - Intercountry BGP As Topology 9



Visualizing IPv6 routing within the UK

Full country listing at http://bgp.he.net/country/GB (not UK)
Assuming that the ASN is listed as “GB” within RIPE database

00
e @Networks of United Kingdo

‘= C' | [} bgp.he.net/country/GB

HURRICANE ELECTRIC
INTERNET SERVICES

Networks: United Kingdom
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Visualizing IPv6 routing within the UK

Routing propagation graphs for three providers in the UK
These change all the time; it's best to look online for latest BGP propagation

Caveat: Not all links will show within these graphs
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IPv6 routing within the UK

1zing

Visual

IPv4 & IPv6

Caveat: Not all links will show within these graphs

12

Martin ] Levy - Hurricane Electric - Intercountry BGP As Topology

27 Sept 2012



AW\ |

AR e

\ W

“

A s 2P %Ze
wa Wl

7 )

\ m \ ._w ‘x»

\\ \\v\\ NAA | ‘ ]

IPv4 & IPv6

N

L/

W —#
\\

()

Caveat: Not all links will show within these graphs
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IPv4 & IPv6

Caveat: Not all links will show within these graphs
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Visualizing IPv6 routing within Hungary

9NdI ® vAdI

Caveat: Not all links will show within these graphs
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AS49944
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AS29278 ‘
‘
<>

<77

AS197248

AS57389
ZNET-Mikronet Kft.
Dravanet Co Ltd
AS42964
SigmaNet Szolgaltato es Kereskedelm Ltd ZAes\ﬁaz"?)Zerz
AS47116 .

1P-Park Kft.
AS12594

EXTERNET
AS20742
WLA In;t\esgsi%izes Ltd. Internet4U Kereskedelmi es Szolgaltato Kft.
AS41075
ATW Internet
AS21229
Dravanet Co L
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Al Ltd. AS42864
Giganet Internet Szolgaltato Kft
AS41091
ZL Rendszerhaz Kft.

Caveat: Not all links will show within these graphs
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IPv4 & IPv6
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Caveat: Not all links will show within these graphs
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IPv4 & IPv6
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Caveat: Not all links will show within these graphs
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Visualizing IPv4/1Pv6 routing within Europe

Methodology:

Look at all ASNs within one country and map ASN-to-ASN connections seen
between countries

Thickness of lines shows number of adjacencies seen between countries
Only countries that have in-continent IPv4/IPv6 interconnections are shown

PAdI

IPv6

Caveat: Not all links will show within these graphs
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Visualizing IPv4/1Pv6 routing within Europe
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Caveat: Not all links will show within these graphs
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‘ However; data cleanup 1s needed ...

= RIPE has "EU” listed as country code for
many ASNSs; but they are really “somewhere”

= Some examples ...

AT AS1109 University of Salzburg
AT AS1110 University of Innsbruck
AT AS1111 University of Klagenfurt AS2107 ARNES
AT AS1113 Technische Universitaet Graz, AT AS6764 Perftech d.o.o.
AT AS1114 Universitaet Graz
AT AS1117 Universitaet fuer Bodenkultur, Wien
AT AS1120 ACOnet Services @ Vienna Internet eXchanage
AT AS1205 Johannes Kepler University FI AS375 Tieto Oy
AT AS1776 Wirtschaftsuniversitaet Wien FI AS565 Technical Research Centre of Finland
AT AS1901 eTel Austria Gesmbh u. CO KG FI AS719 Elisa Oyj
AT AS1921 NIC.at head office Salzburg FI AS764 Prime Minister's Office
| Fr AS790 Elisa Oyj
FI AS1234 Fortum
FI AS1248 Nokia Internet
15 AS1850 Internet Iceland Inc. (ISNIC) | gp AS1342 Fujitsu Invia Finland IP-network
FI AS1738 OP-Pohjola Group Central Cooperative
FI AS1739 TUT
FT AS1741 FUNET
FI AS1759 TeliaSonera Finland IP Network

IT AS1267 WIND Telecomunicazioni S.p.A.
AS137 GARR Italian academic and research network
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Visualizing IPv4/1Pv6 routing within Europe

Methodology:

Look at all ASNs within one country and map ASN-to-ASN connections seen
between countries

Thickness of lines shows number of adjacencies seen between countries
Only countries that have in-continent IPv4/IPv6 interconnections are shown

vAdI

IPv6

Caveat: Not all links will show within these graphs
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Visualizing IPv4/1Pv6 routing within Europe
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Caveat: Not all links will show within these graphs
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Examples from elsewhere in the world

Adding an example of showing each country as a separate node
Now you see country-to-country relationships

Caveat: Not all links will show within these graphs
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Does this produce valid BGP diagrams?

Can you question the collected BGP data?
Yes - There's a need for more participating ASNs

Can you question the quality of the data?
Yes - BGP is BGP - it’s only “best path”

Can you question the processing?
Yes - It only takes one route to show an adjacency exists

Can you question a connection from CC, to CC,?
Yes — in some cases peering could be in CC; (ie: USA)
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Contact:

Martin J. Levy

Director, IPv6 Strategy
Hurricane Electric

760 Mission Court
Fremont, CA 94539, USA
http://he.net/

martin at he dot net

+1 (510) 580 4167
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