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We have lots of interesting data for viz

* Examples:

- RIRstats: Resource allocations (with countrycode)
- ftp://ftp.ripe.net/pub/stats/

- |Pvb AS stats: % IPv6 enabled ASes per country

- http://vbasns.ripe.net/

- |Pvb RIPENness: IPv6 readiness per LIR/country

- http://ipveripeness.ripe.net/

* Interesting to combine with other per country
data”?
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We have lots of interesting data for viz

« Examples: RIRstats: Address use growth in 2011

-
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Where Is d-root?

Showing results of last measurements. Key (minimum RTT): Y/ <=10ms T/ <=20ms T/ <=30ms T/ <=40ms T/ <=50ms T/ <=100ms T/ <=200ms W/ <=300ms W <=500ms W >500ms ¥ (unreachabie)
'/. ¥ i_‘“.' .

Tl

4

Measurements taken between 2012-01-23 10:02 UTC and 2012-01-23 10:32 UTC.

Round Trip Time to d.root-servers.net

http://atlas.ripe.net/atlas/maps _index.html
~ . RIPE
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Where Is f-root”

Showing results of last measurements. Key (minimum RTT): ¥V <=10ms T/ <=20ms T/ <=30ms T/ <=40ms T/ <=50ms T/ <=100ms T/ <=200ms W <=300ms W <=500ms W >500ms ¥ (unreachable)

Indian
Ocean
Ocean
, ¥V
Google
RIPE Atlas RTTs Map produced at: 2012-01-23 10:37:02 UTC.
Measurements taken between 2012-01-23 10:07 UTC and 2012-01-23 10:37 UTC.

Round Trip Time to f.root-servers.net

http://atlas.ripe.net/atlas/maps _index.html
~ . RIPE

Emile Aben, 2012-01-30 - NCC 3



http://atlas.ripe.net/atlas/maps_index.html
http://atlas.ripe.net/atlas/maps_index.html

Massive Internet measurements and maps

* Problem: Too much data to plot and visually
make sense of

 \What is the Internet?

- Collection of networks (ASes) that interconnect

-1 AS =1 ISP
- Current Internet > 30 000 ASes

* Obvious solution: Aggregate info per AS

Emile Aben, 2012-01-30



CAIDA's IPv4 & IPv6 AS Core
AS-level INTERNET GRAPH

Archipelago August 2010
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Source: http://as-rank.caida.org/

2roblem: [P geolocation DBs inaccurate,
especially for infrastructure

~ 3 RIPE
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ASes overlap
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Source: http://as-rank.caida.org/
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A bit more Difficult? Traceroute

traceroute to www.ucla.edu (169.232.55.224), 64 hops max, 52 byte packets
gw.telrtr.guestnet.ripe.net (193.0.10.3) 1.265 ms 0.624 ms 0.991 ms
amsixl.eun.ams.as8218.eu (195.69.145.47) 1.087 ms 0.859 ms 0.825 ms
xe0-1-0.tcrl.thn.lon.as8218.eu (83.167.63.235) 6.761 ms 6.801 ms 6.818 ms
xe0-0-0.tcrl.swad.nyc.as8218.eu (83.167.56.145) 82.622 ms 82.842 ms 82.673 ms
83.167.55.86.static.not.updated.as8218.eu (83.167.55.86) 83.003 ms 83.055 ms 82.620 ms
rtr.loss.net.internet2.edu (198.32.118.161) 82.907 ms 83.007 ms 82.906 ms
xe-2-1-0.0.chicO.tr-cps.internet2.edu (64.57.20.251) 107.871 ms 108.142 ms 107.777 ms
137.164.129.2 (137.164.129.2) 171.237 ms 171.094 ms 171.048 ms
xe-1-0-0.0.paix0.tr-cps.internet2.edu (64.57.20.222) 171.141 ms 171.012 ms 171.051 ms
137.164.131.94 (137.164.131.94) 172.468 ms 172.525 ms 172.156 ms
dc-svl-corel--svl-pxl-10ge-l.cenic.net (137.164.46.204) 172.951 ms 172.313 ms 172.870

dc-lax-core2--svl-corel-10ge-l.cenic.net (137.164.46.96) 173.324 ms 174.151 ms 173.039

dc-lax-aggl--lax-core2-ge.cenic.net (137.164.46.106) 172.875 ms 173.237 ms 172.271 ms

* * %

border-2--core-l-ge.backbone.ucla.net (169.232.4.104) 173.546 ms 174.226 ms 173.386 ms
core-l--anderson-l-ge.backbone.ucla.net (169.232.8.27) 173.849 ms 173.194 ms 173.171 ms

* % %
* * *

* * %
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Multi-origin traceroute

e Source: Teun Vink
* (NLNOG The Ring)
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Multi-origin traceroute

e Source: Teun Vink
* (NLNOG The Ring

202.84 220,189 202.84.140.154 202,84 144,186
(AS 4637) AS 4637) (AS 4637)

¥y g

035%0 3373 2033501313 0315%013 39 203501331 2035013 223%
(AS 1220 AS 1221) (AS 1220 IAS 1220 (AS 1220

203 50.80.132
(A5 1221)
\

N035%0 %170
1AS 1220)
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Multiple-origin traceroute “subway map”

tt163.rive.net
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Traceroute per AS

traceroute to www.ucla.edu (169.232.55.224), 64 hops max, 52 byte packets

1

gw.telrtr.guestnet.ripe.net (193.0.10.3) 1.265 ms 0.624 ms 0.991 ms

amsixl.eun.ams.as8218.eu (195.69.145.47) 1.087 ms 0.859 ms 0.825 ms
xe0-1-0.tcrl.thn.lon.as8218.eu (83.167.63.235) 6.761 ms 6.801 ms 6.818 ms
xe0-0-0.tcrl.swad.nyc.as8218.eu (83.167.56.145) 82.622 ms 82.842 ms 82.673 ms
83.167.55.86.static.not.updated.as8218.eu (83.167.55.86) 83.003 ms 83.055 ms 82.620 ms

rtr.loss.net.internet2.edu (198.32.118.161) 82.907 ms 83.007 ms 82.906 ms
xe-2-1-0.0.chicO.tr-cps.internet2.edu (64.57.20.251) 107.871 ms 108.142 ms 107.777 ms
137.164.129.2 (137.164.129.2) 171.237 ms 171.094 ms 171.048 ms
xe-1-0-0.0.paix0.tr-cps.internet2.edu (64.57.20.222) 171.141 ms 171.012 ms 171.051 ms
137.164.131.94 (137.164.131.94) 172.468 ms 172.525 ms 172.156 ms

dc-svl-corel--svl-pxl-10ge-1l.cenic.net (137.164.46.204) 172.951 ms 172.313 ms 172.870

dc-lax-core2--svl-corel-10ge-l.cenic.net (137.164.46.96) 173.324 ms 174.151 ms 173.039

dc-lax-aggl--lax-core2-ge.cenic.net (137.164.46.106) 172.875 ms 173.237 ms 172.271 ms

* * *

border-2--core-l-ge.backbone.ucla.net (169.232.4.104) 173.546 ms 174.226 ms 173.386 ms
core-l--anderson-l-ge.backbone.ucla.net (169.232.8.27) 173.849 ms 173.194 ms 173.171 ms

* * %
* % %

* * *
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Split up traceroute In components

O* mhenet [gcenic.net gguclanet [gucla.edu

o
3
7

=

i vl s s il il
DB aAn@ENDORWN -

Round Trip Time

Traceroute from Switzerland to US West Coast
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RIPE

NCC

14



Split up traceroute In components

O* mhenet [gcenic.net gguclanet [gucla.edu

\\"‘\'
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i s malh wdh midh ol i
mmbw,\,_‘ocomﬂmmhwm-s

100 ms

Round Trip Time

Traceroute from Switzerland to US West Coast

RIPE
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Next step : combine multi-origin -

* Only take AS entry and exit points
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Questions?




