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Internet Geography



Network of an Internet service provider



Internet as a collection of ISPs



Internet on the map ?



We can ask questions like:

• Where are the spammers/hackers?
• Where are the visitors of my 

homepage?
• Where are the You Tube servers?
• Where are the routers of the Internet?
• Where are the Hungarian language 

webpages? 



„tracert” command
www.ucsd.edu San Diego, California

Homebrew measurement of routes

http://www.ucsd.edu/


Speed of thoughts …



With the „ping” command

We send a packet to another 
machine, which sends back an 
acknowledgement. 

Time between sending the 
packet and receiving the ack
the round trip time (RTT).

Homebrew measurement of speed



ping www.tuwien.ac.at

Budapest-Wien-Budapest 434 km



ping www.u-psud.fr

Budapest-Paris-Budapest 2496 km



ping www.columbia.edu

Budapest-New York-Budapest 14024 km



www.ucsd.edu

Budapest-San Diego-Budapest 20180 km 



Speed of IP packets in wire

approx 110000 km/s



INTERNET MEASUREMENTS



PlanetLab: experimental testbed 
“Experimental Computer Science”



Precise measurement infrastructure

PCPC + special + special 
measurement measurement 

cardscards

Precision: 10 ns in absolute time

GPS receiver



Collection of time-distance 
information



Standard deviation from average: 
universal curve for Internet and road traffic



Standardized deviation from average



Location of a node from three RTT 
measurements



Likelihood distribution 



Where are the YouTube servers?



You Tube in Europe

London

Amsterdam, 

Dortmund, 
Frankfurt,



You Tube in North America

Seattle

San Francisco

Los Angeles

Chicago

Toronto
New York

Baltimore, 
Washington

Atlanta



You Tube in Asia

• N=1• 2<=N<10• 10<=N

Hong Kong

Singapore

Tokyo

Taipei



Where are the Hungarian pages?



Worldwide distribution of Hungarian 
content



Hungarian content in Europe



ROUTERS AND NETWORK        
PATHS



Distribution of inter-PlanetLab routers



Router-distance distribution



Relative circuitousness= L(P)/G(P)



Distribution of rcn



Distribution of the symmetry = L(P)/L(P’)



Outliers in Asia

UK-Hong Kong vs. Hong Kong – UK routes



Diffusion of network paths



Endpoint proximity



Waiting time



Waiting time distribution



vattay@elte.hu

Thank you!
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