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e TTM gathers a LOT of traceroute and delay
measurement data between the test boxes...

 Wouldnt it be nice if we could also determine (some
of) the delays between internal hosts?

... more information on the state of the network
... locating problem areas in the network

... also information on the networks of non-
participating 1SPs
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e Lots of data
 Raw traceroute data often not very reliable

* Theoretical limits: typical snapshot contains 6,000
links, with only 4100 end-to-end measurements
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* Find traceroutes for more-or-less stable paths

o Take minimum measured delay over this path during
one day

 ldentify router interfaces (using UDP probes)
e Segmentation (eliminate strings of links)

e Use stable least-squares algorithm to calculate link
delays from end-to-end delays
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B8 gnuplot graph
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* Are these estimates any good?

o Putting synthetic link delays into a real network
e Calculate end-to-end delays

e Then use our method to find estimates for the link
delays

 Compare (input) synthesized delays to estimates
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B8 gnuplot graph
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B8 gnuplot graph
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* Are these estimates any good?

e Answer:
* Error margins larger than most delays

 But if a link has a large estimated link delay, it
really /s large!

%
TUDelft



t races Java-based analysis tool

e Imports Test Traffic and RIS data

* Graph display & layout

e Trace filtering

 Router mapping (multiple IPs per router)
e Segmentation

* AS mapping

e Delay calculations

e Synthetic delays

e Histograms
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 Method useful for identifying slow or congested links
* Not (yet) reliable for general link delay estimation
e Limitations, like MPLS

e Future work:
e Try to find link-level data and check results
e Even larger data sets

e Other methods

e Demo (in the break)
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