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Network research
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The distance is what really counts.



What can we say about the spatial
structure of the Internet?

P. Matray, P. Haga, S. Laki, I. Csabai, G. Vattay
On the Spatial Properties of Internet Routes
Elsevier Computer Networks, Volume 56, Issue 9 (2012)



Data collection
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* 400,000 traceroutes
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Spotter\

. Data collection

13,000 filtered addresses
44,000 links

S. Laki et al.: Spotter: A Model Based Active Geolocation
Service, [EEE INFOCOM 2011, April 2011, Shanghai, China




Router Likelihood map




Characterizing the link length

Link length is approximated
by the spherical distance
between the two routers




Characterizing the network links

Which links are important?
Which cities are the most interconnected?

Which link length is the most frequent?
How to model link length distribution?

What can be said about the spatial structure
of the network?

etc.



Which links are frequent or important?

LA-Houston
* 121,000 occurances
* 39 unique links
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Characterizing network paths

* Circuitousness

* Direction dependence of lateral deviations
* Hop distance analysis

 Symmetry of Internet routes



Aggregated path length
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Circuitousness

CCDF
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Geographic, geopolitical and economical
factors also affect routing

The spherical distance
of the two endpoints
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Direction dependence of
lateral deviations
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(b) Normalized spatial distribution of routers.



Data

 Qur datais freely available

e Stored in Network Measurement Virtual Observatory (NMVO)
— Etomic’s data sharing platform

— Easy-to-use web Interface
* to access different data in different databases

— Standard SQL queries
— Data exportation into CSV and XML

— http://nm.vo.elte.hu

e Tutorial on getting the data:
— http://spotter.etomic.org/routerdata



Data: http://nm.vo.elte.hu

Blomic
#  Luropsan Trafc Otasrvatony Measorsmand Inlmiechrs

* X

Help Tools Query History Schema Browser Groups  Output Profile Queues Logout

[ NMVO_DRO M MyTable 2 [My Query

Samples | Recent | Clear [1 =] Syntax | Plan | Quick | Submit

gelect distinct top 100 * from gen_FLLinksl

00 row(s)

traceID link_src src_hop link_dst dst_hop distance slat sing dlat ding trace_min_delay_difi
15839265 11110 3 11113 & 4,830378 43.03246 -77.71674 43.04808 -77.77213 1.645

15839265 11113 =] 11114 T 819.4155 43.04808 -77.77213 41.8335 -87.61608 13.394

15839265 11114 7 4035 8 1.603621 41.8335 -87.61608 41.8235% -87.60205 0.368

15839265 4035 B8 4036 X 12016.21 41.82359 -87.60205 24.99346 121.5561 175.436

15839265 4036 = 4452 10 B817.3711 24.99346 121.5561 22.24489 114.1229 17.423

15839265 4462 10 11 8.735366 22.24489 114.1229 22.28368 114.1966 0.59960022

15839265 4463 11 4464 12 0.11580632 22.28368 114.1966 22.28445 114.1973 0.0329895

15839265 4464 12 13 O 22.28445 114.1973 22.28471 114.1971 9.708008

15839265 44635 13 3.6253847 22.28471 114.1971 22.3 114.166 -9.223007F

Plot | Save As | HTML | Query || Results || Both




Data Visualization

* Quantum GIS

— Open source GIS software

* iGraph for R



What do we expect from you?

* More data
— More complete router level topologies
— Or other measurements

e Collaboration

@ — Please feel free to use our data
) & 4‘v /\\l * http://spotter.etomic.org/routerdata
\L/& {5 - — Measurement agents other than PlanetLab nodes
[&?,\ &\ * E.g.in commercial networks

— Federating external data sources in NMVO

* Unified querying interface

I WANTYOU e Feedback on our tools

— NMVO - A data sharing platform with unified SQL-based querying interface
* http://nm.vo.elte.hu

— Spotter — An active IP Geolocation service
* http://spotter.etomic.org

4 — SONOoMA — A Network Measurement Platform
FOR FEEDBACK' e http://sonoma.etomic.org



http://spotter.etomic.org/routerdata
http://nm.vo.elte.hu/
http://spotter.etomic.org/
http://sonoma.etomic.org/
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