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Kevin Kelly “The Internet Mapping Project”

https://kk.org/ct2/the-internet-mapping-project/
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Mara Vanina Osés “The Internet Mapping Project”

https://psiytecnologia.files.wordpress.com/2009/06/the-internet-mapping-project2.pdf


Randall Munroe “xkcd 195”

https://xkcd.com/195/


CAIDA “IPv4 Census Map”

https://www.caida.org/archive/id-consumption/census-map/


Ben Cox “Mapping the whole internet with Hilbert curves”

https://blog.benjojo.co.uk/post/scan-ping-the-internet-hilbert-curve


Carna Botnet “Internet Census 2012: Port scanning /0 using insecure embedded devices”

https://web.archive.org/web/20130319115658/https://internetcensus2012.bitbucket.org/paper.html


TeleGeography “Submarine Cable Map 2021”

https://submarine-cable-map-2021.telegeography.com
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CAIDA “IPv4 and IPv6 AS Core”

https://www.caida.org/projects/cartography/as-core/2020/


Alex T. Adai et al. “LGL: creating a map of protein function with an algorithm for visualizing very large biological networks”

https://www.sciencedirect.com/science/article/pii/S0022283604004851


Barrett Lyon / The Opte Project “The Internet 2010”

https://www.opte.org/the-internet


Barrett Lyon / The Opte Project “The Iranian Internet Shutdown of Nov 2019”

https://www.youtube.com/watch?v=BUtlP1kVo-4
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Bill Cheswick et al. “Mapping and Visualizing the Internet”

https://web.archive.org/web/20120206062147/http://www.usenix.com/publications/library/proceedings/usenix2000/general/full_papers/cheswick/cheswick.pdf


Matthieu Latapy et al. “Vers un Radar pour l'Internet”

http://fabien.viger.free.fr/liafa/docs/crisis_slides.pdf


Barrett Lyon / The Opte Project “The Internet 2003”

https://www.opte.org/the-internet


Exhaustive multipath measurement from the LIP6 in July 2021



Exhaustive multipath measurement from the LIP6 in February 2022 — Google (AS15169)



Exhaustive multipath measurement from the LIP6 in February 2022 — CHINA169-Backbone (AS4837)



Exhaustive multipath measurement from the LIP6 in February 2022 — Deutsche Telekom AG (AS3320)



Adding interactivity

• Static images are fast to draw


• (Very) high-resolution images are inconvenient (memory requirements)


• How to show millions of edges in real-time?


• How to add information (e.g. AS name or link endpoints) without 
overloading the screen?


• Already solved for web maps (e.g. Google Maps)


• Reuse free & open-source cartography tools: MapLibre GL and Tippecanoe





Data pipeline

1. Compute links from traceroute measurements

1. Exclude anonymous nodes

2. Exclude prefixes with reply amplification or routing loops

3. Exclude unlikely links


2. Extract the largest connected component

3. Compute the LGL layout

4. Augment the data with AS, RIR and facility information

5. Generate the tile set by dropping densest features at each zoom level



Demo



Future works

• Animate interactive graphs over time


• Use RTT (round-trip time) information


• Delay-based layout?


• Color edges by RTT from source


• Geo-based layout


• Router-level graph


• Include data from multiple vantage points


• Include other data sources (CAIDA Ark, M-Lab, RIPE Atlas)


• Highlight paths from the source



Thanks!


