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M-Lab: A Collaborative
and Growing Network

- Open data and open
methodology

- Diversity of tests: throughput,
interference, traffic shaping
and path data;

- Expansion in the U.S. for
Transit ISPs Zayo, Cogent,
Tata, Level3 and GTT

- Expansion of M-Lab sites
globally to locations in Canada,
Africa and Asia
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Methodology

Inferring the Source of Congestion
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Median download throughput across Internap in NYC over time from different ISPs (higher is better)
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Inferring Sources of
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Using New York’s Comparison
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Median download throughput across Cogent to Cablevision in NYC over time (higher is better)

Feb 2013 Apr 2013 Jun 2013 Aug 2013 Oct 2013 Dec 2013

—— Cablevision

Feb 2014 Apr 2014 Jun 2014 Aug 2014

Feb 2013 Apr 2013 Jun 2013 Aug 2013 Oct 2013 Dec 2013

Inferring Sources of
Congestion in Practice

Feb 2014 Apr 2014 Jun 2014 Aug 2014

Using New York’s Comparison



Sample Count

Median download throughput across Cogent in NYC over time from different ISPs (higher is better)
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Inferring Sources of
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US Access ISPs and Cogent (2013-2014)
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Median download throughput across Cogent in LA over time from different ISPs (higher is better)
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Internet Performance Varies Significantly
‘hroughout the Day




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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Round Trip Time in milliseconds

Sample Count

Median RTT during the average day in October 2013 between Level 3 and Comcast in Atlanta (lower is better)
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Congestion has not been limited to
Interconnections with Cogent or Specific Services.
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Median download throughput during the average day in January 2014 between XO and Time Warner in Washington D.C. (higher is better)
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XO and Time Warner Cable = not Limited to Cogent



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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Megabits per second
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Median download throughput during the average day in February 2014 between Level 3 and Verizon in Chicago (higher is better)
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Sample Count

Median download throughput across XO in Washington D.C. for Fall 2014
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Access/Transit pair download throughput performance in Mbps in 2013
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Access/Transit pair download throughput performance in Mbps in 2013
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Access/Transit pair download throughput performance in Mbps in 2013
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Serendipitous Discovery



Sample Count

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,TS[|tcp

14:49:05.790400 IP (tos{©0x48,) ttl 55, id 38409, offset @, flags [DF], proto TCP (6), length 1500)
pool-108-41-239-212.1 y.fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49360193:49361641,

in 8235, options [nop,naop |tcpl>

14:49:05.790603 IP (tos% ttl 55, id 62276, offset @, flags [DF], proto TCP (6), length 1500)
pool-108-41-239-212.1 y.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 0x0, ttl 64, id 997, 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 49364537, wi

options [nop,nop,TS[|tcp

v

14:49:05.790886 IP (tos{@x48,) ttl 55, id 3669, offset @, flags [DF], proto TCP (6), length 1500)

0001-108-41-239-212 . Myefny. fios.verizon.net.49998 > 38.106.70.147.51494: Flags [.], seq 49363089:49364537,
in 8235, options [nop,nop |tcpl>
14:49:05.791255 IP (tos ttl 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 0x@, ttl 64, id 998, 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 49367433, wi

options [nop,nop,TS[|tcg

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

in 8235, options [nop,nop |tcpl>

14:49:05.791634 IP (tos(©x48,) ttl 55, id 34115, offset @, flags [DF], proto TCP (6), length 1500)
pool-108-41-239-212."yemy. 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 0x@, ttl 64, id 999, 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 49370329, wi

options [nop,nop,TS[|tcpl>

DSCP Changes! Cross the Board Increases



Research Update: Extending the Interconnection
Study through Data Extraction Tools




O This repository Search

m-lab-tools / telescope

— Edit

6 commits 2 branches 1 release

P branch: master ~ telescope !+

Updating README to include information about selectors.
2% mtlynch authored 15 days ago

8 documentation Updating selector file spec.

B resources Initial commit
il telescope Initial commit
B .gitignore Initial commit
B LICENSE Initial commit
2 NOTICE Initial commit
2 README.md Updating README to include information about selectors.

B client_secrets.json Initial commit

B main.py Adding more function documentation to main.py
B requirements.txt Initial commit
B test-requirements.txt Initial commit

README.md

Measurement Lab: Telescope

Dependencies

Measurement Lab
elescope

Explore Gist Blog Help

&) cottina  +~ g - T

® Unwatch~ 13 + Star 4 YFork 1
<> Code

1 contributor
Q@ Issues 7

I} Pull Requests 1

Wiki
latest commit f6384d8275
16 days ago 4~ Pulse
17 days ago
fali Graphs
17 days ago
17 days ago 34 Settings
17 days ago
SSH clone URL
17 days ago
git@github.com:m-lab-to
15 days ago :
You can clone with HTTPS, SSH,
17 days ago or Subversion. ®
16 days ago (@ Clone in Desktop
17 days ago Q Download ZIP
17 days ago

Python to extract M-Lab data
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( (-) @ www.measurementlab.net/observatory#tab=explore&metric=download_throughput&metro=NewYork&combos=1ga02_cablevision,lga0 ~ C ] (' Google

Explore Compare How this works

Metric v Metro Region v ISP Combinations v

Download Speed for Cablevision, Comcast on Cogent in New York
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Metric v ViewBy v Metro Region v
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MLAB

There Is still much more In Measurement Lab’s
dataset. Please explore.

measurementlab.net
@MeasurementLab



http://measurementlab.net

