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Broadband Transparency

● When an Internet application doesn't work as expected, how 
can you tell whether the problem is caused by your 
broadband ISP, the application, your PC, or something 
else?  

● If your ISP is interfering with certain applications or 
websites, how would you know?

● What connection performance do you receive from your 
ISP? Is it what is specified in your contract?



Why Transparency?

● The Internet is designed to put end-users in control of the 
purpose for which the network is used.

● ISPs' network management practices can dramatically 
impact the online services' performance in ways that are 
difficult for users to detect or understand.

● Transparency is necessary (though not sufficient) to keep 
the Internet open.



What can be done?

Empower end-users, policy makers and the public at 
large   with information about the actual performance of 
broadband connections.

But ...



● Industry, academia are not communicating well.
○ Research topics don't necessarily map to issues where 

industry needs academic help.
● Data are the problem.

○ Industry has data, doesn't really use it.
○ Academia can't function without it.

● Getting data and researchers together is harder than it looks.
○ Privacy policies.
○ Volume of data (both too much and too little)

Data sharing problem



Measurement Lab (M-Lab)

● Open, distributed server platform for researchers, to deploy 
Internet measurement tools.

● Open tools for users, to test their broadband connection. 
● Open, better data for everyone, to build on a common pool of 

network measurement data.

Founding partners: 
● Open Technology Institute (at New America Foundation)
● PlanetLab Consortium
● Google
● Academic researchers

○ Georgia Institute of Technology, Internet2, Max Planck Institute, Northwestern 
University, Pittsburgh Supercomputing Center, Princeton University



Supporting partnerships

● Servers hosting & connectivity

● Client support

● DNS hosting & server selection

● Data hosting



Google's role in M-Lab

● Deploy a "seed round" servers around the world:
○ Servers, space, power, connectivity.

● Collaborate with researchers to build measurement tools.
● Explore ways to make all data from all tools open 

and available to the public.
● Google's investment in platform encourages others to 

invest:
○ Servers, space, power, connectivity from partners
○ Software development on both servers and clients
○ Modern, large-scale data hosting and analysis solutions
○ Academic focus on data analysis, visualization, etc.



M-Lab for researchers

What?
● Purpose-built active 

measurement platform
○ Standards for machines, 

connectivity
○ Control server-side congestion, 

CPU oversubscription
● Connect researchers to real 

users, real data
○ Collect user-focused tools 

together

Why?
● Research tools have a hard 

time serving “flash crowds” 
(a.k.a. “Slashdot effect”) 

○ Internet2 != Internet
○ University connections to 

Internet congested by student 
use

○ Variations in machine 
provisioning can affect results

● Research tools need help 
getting visibility

○ In a word: marketing
○ Two: collective marketing



FCC's National Broadband Plan

On March 11 2010, FCC releases 
Consumer Broadband Test
powered by NDT on M-Lab, and Ookla 

FCC publishes initial results
at http://blog.broadband.gov

National Broadband Plan recommends 
expanding measurement and disclosure!

http://blog.broadband.gov/?entryId=292153


M-Lab platform & sample data flow



M-Lab platform

M-Lab is intended to:
● Provide server-side resources for client-initiated active 

network measurement of users' Internet connections.
● Provide resource allocation on each server that will ensure 

sufficient bandwidth and machine resources

● The M-Lab platform currently consists of 45 servers in 15 
locations.

● The M-Lab servers run tools that instrument the server 
side of Internet application protocols.



The data flow 

1. Whenever a user runs a test using a tool, the client on user 
machines communicates with the server in some 
predetermined way

2. Each test generates and sends some data back-and-forth 
between client and server. 

3. The tools collect data related to the particular 
communication "flows" generated by the 
tool.                  These do not monitor users' normal Internet 
trafc.

4. All data collected through M-Lab are publicly accessible. 
○ Data currently available through Amazon's EC2.
○ Currently NDT and NPAD only. Other tools' datasets are 

coming.



Currently available tools

● Network Diagnostic Tool (NDT)
Test user's connection speed and receive
sophisticated diagnosis of problems limiting speed.

○ Used by the FCC Consumer Broadband Test
○ http://www.broadband.gov/
○ Integrated with µTorrent client

● Network Path and Application Diagnosis(NPAD) 
Diagnose common problems that impact last-mile
broadband networks.

● Glasnost
Test whether traffic from user's applications is being          rate-limited (i.e., 
throttled) or blocked.

● Pathload2
Test user's available bandwidth.

● ShaperProbe
Determine whether an ISP is performing traffic shaping.

http://www.broadband.gov/


NDT: What a user sees



NDT: What a researcher sees



How much data (per day)?
How many tests (per day)?

NDT
Tot tests: 15M
Tot size: 60TB

NPAD
Tot tests: 33k
Tot size: 2GB

FCCµTorrent
Jan 25 2010 uTorrent launch
Mar 11 2010 FCC launch



How many clients (per day)?

NDT
Tot clients: 8M

NPAD
Tot clients: 21k

Number of clients = 
number of unique 
client IP addresses



How many clients using both NDT & NPAD 
(within a day)?

Tot clients: 8M
Tot clients: 21k
Tot clients: 10k



How many tests per client since Feb09?



GET INVOLVED!

● Analyze the collected data and share your results with the 
Internet community.

● Contribute tools (client side, server side)
● Provide servers and network connectivity for the platform.
● Provide resources for data hosting, aggregation and 

publication.
● Provide funding to support the above.



More information at
www.measurementlab.net


