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Median download throughput across Internap in NYC over time from different ISPs (higher is better)
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Median download throughput across Cogent to Cablevision in NYC over time (higher is better)
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Median download throughput across Cogent in NYC over time from different ISPs (higher is better)
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Access/Transit pair download throughput performance in Mbps in 2013
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Diurnal Trends Matter



Median download throughput during the average day between access ISP and transit ISP (higher is better)
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Median download throughput during the average day between access ISP and transit ISP (higher is better)
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Median download throughput during the average day in January 2014 between Cogent and various ISPs in Los Angeles (higher is better)
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Median download throughput across Level 3 to Verizon in Chicago (higher is better)
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Congestion affecting consumers has not lbeen
limited to interconnections with Cogent



Median download throughput across Level 3 to Verizon in Chicago (higher is better)
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Sample Count

Median download throughput across XO to Time Warner in Washington D.C. over time during peak hours and off-peak hours (higher is better)
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Serendipitous Discovery



Median download throughput across Cogent in NYC over time from different ISPs (higher is better)
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Megabits per second

Sample Count

Median download throughput across Cogent in Seattle over time from different ISPs (higher is better)
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pool-108-41-239-212.nycmny.fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49358745:49360193,

in 8235, options [nop,nop,TS[|tcpl>

14:49:05.790410 IP (tos ox@, ttl 64, id 996, offset @, flags [DF], proto TCP (6), length 52)
38.106.70.147.51494 > pool-108-41-239-212.nycmny.fios.verizon.net.49998: Flags [.], seq @, ack 49361641, wi

options [nop,nop,TSI[|tcp

14:49:05.790400 IP (tos{@x48,) ttl 55, id 38409, offset @, flags [DF], proto TCP (6), length 150@)
pool-108-41-239-212.1% y.fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49360193:49361641,

in 8235, options [nop,ngp |tepl=

14:49:05.790603 IP (tos{@x48,) ttl 55, id 62276, offset @, flags [DF], proto TCP (6), length 1500)
pool-108-41-239-212.TyemMy. fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49361641:49363089,

in 8235, options [nop,nop,TS[|tcpl=

14:49:05.790897 IP (tos @0x@, ttl 64, id 997, offset @, flags [DF], proto TCP (6), length 52)
38.106.70.147.51494 > pool-188-41-239-212.nycmny.fios.verizon.net.49998: Flags [.], seq @, ack 49364537, wi

options [nop,nop,TS[|tcp

14:49:05.790886 IP {tus ttl 55, id 3669, offset @, flags [DF], proto TCP (6), length 150@)
pool-108-41-239-212.Myemny. fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49363089:49364537,

in 8235, options [nop,nog | tcpl>

14:49:085.791255 IP (tos{@x48,) tt1 55, id 35382, offset @, flags [DF], proto TCP (6), length 1500)
pool-108-41-239-212. y.fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49364537:49365985,

in 8235, options [nop,nop,TS[|tcpl>

14:49:05.791508 IP (tos @x@, ttl 64, id 998, offset @, flags [DF]l, proto TCP (6), length 52)
38.106.70.147.51494 > pool-108-41-239-212.nycmny.fios.verizon.net.49998: Flags [.], seq @, ack 49367433, wi

options [nop,nop,TS[|tcg
14:49:05.791497 IP (tos(@x48,) ttl 55, id 42646, offset @, flags [DF], proto TCP (6), length 1500)
pool-108-41-239-212.1T% y.fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49365985:49367433,

.G

in 8235, options [nop,nop |tcpl>

14:49:05.791634 IP {tusﬁ ttl 55, id 34115, offset @, flags [DF], proto TCP (8), length 1500)
pool-108-41-239-212 . ey, fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49367433:49368881,

in 8235, options [nop,nop,TS[|tcpl=>

~C14:49:05.791884 IP (tos @x@, ttl 64, id 999, offset @, flags [DF], proto TCP (6), length 52)
38.106.70.147.51494 > pool-1088-41-239-212.nycmny.fios.verizon.net.49998: Flags [.], seq @, ack 49370329, wi

options [nop,nop,TSI[|tcpl>

DSCP Changes! Cross the Board Increases




Extending the Interconnection Study
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Review, Clarifications and Conclusions



Our data shows that traffic from specific
Access ISP customers across interconnections
with specific Transit ISPs experienced
degraded performance, and that this
degradation forms a pattern wherever specific
Access ISPs and Transit ISPs exchange traffic.



Research Limitations

- We cannot determine which actors or actions are
‘responsible” for observed degradation.

- Path data is not included in the scope of this report (but it
s collected and consulted by M-Lab).

- We cannot identify the precise cause of performance
problems (e.g. a broken router) in a path between a

client.



There Is still much more In the dataset.
Measurement Lab will continue to extend
INnterconnection research.

measurementlab.net




