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What is M-Lab?

e People/Organization: A joint initiative between staff at Code for Science &
Society, Google, and Princeton PlanetLab

e Data: An open repository of user-contributed, longitudinal, open-source
derived Internet infrastructure data

e |nfrastructure: A global infrastructure deployed, built, and run to aid in the
creation of that data repository




M-Lab’s Mission

Measure the internet.
Save the data.
Make it universally accessible and useful.

Note: we don’t measure the internet by ourselves -- people measure the
Internet, using their own computers/phones and our servers, and we collect
the data, and support them in their measurements



M-Lab Principles

e All measurements are active measurements
o All the data is synthetic data, we take user privacy seriously.
o Client initiated tests only, Servers do not start tests on their own.
e Experiments are curated and approved by a panel of reviewers, primarily
developed by academics
e Edge clients come from the community.
o Anyone can develop them.
o Anyone can run tests against the platform.
e Openness
o All of the data is released CCO.
o All of the code is open source.

Learn more about M-Lab: 10th Anniversary Convening blog post, videos:
https://www.measurementlab.net/blog/mlab-10year-wrapup/



https://www.measurementlab.net/blog/mlab-10year-wrapup/
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M-Lab Platform Infrastructure
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M-Lab Datasets
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Datasets in BigQuery

= Google Cloud Platform 8® MLab project - public BigQuery v

@ Bnguery @ FEATURES & INFO [ SHORTCUTS 4+ COMPOSE NEW QUERY

Query history 22 median mbps in Africa Edited G LINK SHARING (8 HIDE EDITOR 1 FULL SCREEN
Saved queries 1 SELECT
2 connection_spec.client_geolocation.country_name as country,
Job history 3 COUNT(*) as count,
4 APPROX_QUANTILES(8 * (webl00_log_entry.snap.HCThruOctetsAcked /
Transfers 5 (webl00_log_entry.snap.SndLimTimeRwin +
6 webl00_log_entry.snap.SndLimTimeCwnd +
7 webl00_log_entry.snap.SndLimTimeSnd)), 100)[safe_ordinal(51)] as median_mbs
8 FROM measurement-lab.ndt.downloads’

Scheduled queries

Bl Engine 9 WHERE connection_spec.client_geolocation.continent_code = 'AF'
10 AND EXTRACT(YEAR from log_time) = 2019
Resources + ADD DATA ¥ 11 GROUP BY country

12 ORDER BY country
Search for your tables and datasets

~ measurement-lab "
X m & Savequery ~ Saveview ~ (© Schedulequery v %% More ~ This query wil process 252.6 GB when run. (@)
» [£] aggregate
measurement-lab B3 CREATE DATASET X UNPIN PROJECT
3 base_tables
» batch Datasets and tables available

fcc_samknows_data Use the Resources tree to view your data, or create a new dataset using the controls above

afr
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Datasets
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Access data schemas in

Bigquery.

Schema Details

Field name
partition_date

test_id

task_filename
parse_time
parser_version

log_time

blacklist_flags
anomalies

anomalies. no_meta
anomalies. snaplog_error
anomalies. num_snaps
anomalies. blacklist_flags
connection_spec

connection_spec. client_af

Type

DATE
STRING
STRING
TIMESTAMP
STRING
TIMESTAMP
INTEGER
RECORD
BOOLEAN
BOOLEAN
INTEGER
INTEGER
RECORD

INTEGER

Mode

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

NULLABLE

Descri



Accessing M-Lab Data

MLAB

e Source data (raw packet traces
& metad ata) North America / United States / Nevada / Las Vegas Search for alocation

e Visualization website e Yeons

e BigQuery (parsed data)

e Other M-Lab & community-
developed applications .

Client ISPs Compare Providers
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@ show Regional Values



Accessing M-Lab Data:

Source Data

archive-measurement-lab
Public

Objects  Overview  Permissions  Bucket Lock

Upload files  Upload folder | Create folder = Manage holds

| Filter by prefix...

Buckets / archive-measurement-lab / ndt /2019 707 /07

Mame

20190707T000001 Z-mlab1-dfw06-ndt-0000.1gz
20190707T000003Z-mlab3-par05-ndt-0000.1gz
20190707T000005Z-mlab3-fra02-ndt-0000.tgz

20190707T000006Z-mlab3-sealé-ndt-0000.1gz

Size

36.79 MB

17.98 KB

13.27 MB

2228 MB

Openly available, raw packet traces,
metadata for every test

o Stored in Google Cloud Storage:

https://console.cloud.google.com/storage
/browser/archive-measurement-lab

o Used primarily by academic
researchers or in some cases by M-

Lab partners with research resources

o https://measurementlab.net/data/docs/gc
s/



https://console.cloud.google.com/storage/browser/archive-measurement-lab
https://console.cloud.google.com/storage/browser/archive-measurement-lab
https://measurementlab.net/data/docs/gcs/
https://measurementlab.net/data/docs/gcs/

Accessing M-Lab Data:
M-Lab Visualization Website

Client ISPs by Locations
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M-Lab Data in BigQuery - Free!

e Sign up for the M-Lab Discuss List to get open & free access to the data:
o Quick Start - www.measurementlab.net/quickstart/

o Data Docs - www.measurementlab.net/data/docs/

o Get help - support@measurementlab.net



https://www.measurementlab.net/quickstart/
https://www.measurementlab.net/quickstart/
https://www.measurementlab.net/data/docs/
https://www.measurementlab.net/data/docs/
mailto:support@measurementlab.net
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How Researchers Use M-Lab




MLAB

How Researchers Use M-Lab

Data Analysis
Selected Publications: https:/www.measurementlab.net/publications/

e Estimating Residential Broadband Capacity using Big Data from M-Lab
o University of New South Wales, Sydney, Australia
e Access is more than cost: Measuring the quality of mobile broadband service
o Web Foundation, Alliance for Affordable Internet
e Can Competition-Enhancing Regulation Bridge the Quality Divide in Internet Provision?
o National University of Singapore
e NETPerfTrace — Predicting Internet Path Dynamics and Performance with Machine
Learning
o Université de Liege - ULiege


https://www.measurementlab.net/publications/

MLAB

How Researchers Use M-Lab

Hosting a Measurement Experiment

e M-Lab will soon use Docker/Kubernetes to manage the platform
Opportunities for new experiments to be hosted on M-Lab
Researchers designing server/client measurement experiments can apply
to host with M-Lab
o WeHe - Net Neutrality focused test https://dd.meddle.mobi/

e support@measurementlab.net



https://dd.meddle.mobi/
mailto:support@measurementlab.net
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How M-Lab Supports
Researchers
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MLAB

M-Lab Supports Researchers

Support, Documentation, Workshops, Training

e Email support@measurementlab.net

o How to access & query data free of charge
o Schema descriptions, sample queries, documentation
e Presenting workshops and training
o African Internet Summit - Kampala, Uganda - June 2019
o Univ. of Guelph, Ontario, Canada - June 2019
o Africom / Afrinic 2018
o SIGCOMM 2018 Hackathon - Budapest 2018
e Sponsoring Research Events
o TMA School
o Internet Measurement Conference



mailto:support@measurementlab.net

M-Lab Supports Researchers

Partner in research program to build structured
data collection tools

e |IMLS Measuring Library Broadband Networks
o Partners: Internet2, Simmons University
o Year 1:10 Libraries / Year 2: +50 Libraries
o NDT, speedtest.net, and more
o https://slis.simmons.edu/blogs/mlbn/
e Goal: Open source code, automated testing via on-premise devices,
data visualization, local/regional data comparison
e Alexandria, Virginia Pilot - https://tinyurl.com/y5Sm3rmek
o SBCs running NDT tests on a randomized schedule
o Devices in classrooms (on wired & wireless)

MLAB

Simmons
UNIVERSITY

INTERNET.

Code for
Science &
Society


https://www.internet2.edu/news/detail/8775/
https://www.internet2.edu/news/detail/8775/
https://www.internet2.edu/news/detail/8775/
https://slis.simmons.edu/blogs/mlbn/
https://www.newamerica.org/oti/policy-papers/measuring-broadband-in-schools/
https://www.newamerica.org/oti/policy-papers/measuring-broadband-in-schools/
https://www.newamerica.org/oti/policy-papers/measuring-broadband-in-schools/
https://tinyurl.com/y5m3rmek
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M-Lab Supports Community
Based Research
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Community Based Research MLAB

App / Client for Data Collection

National Association of Counties (NACo) using a TEEHT
branded app integration of NDT to collect data for rural e e
areas ¥ Everyone
Uses the M-Lab platform as a measurement service ®

NDT test results are sent to M-Lab

N\ 1

Enhanced location data is saved in NACo's database,
with a copy of the standard test results



Community Based Research

Survey & Mapping Initiatives

Taking part in the Pennsylvania Broadband Mapping
Initiative? Check your Internet speed in roughly 30 seconds!
The Measurement Lab (M-Lab) platform is run by the scientific community. We make all test
results publicly available via the MeasurementLab.net website to help promote Internet
research. M-Lab's Network Diagnostic Tool collects a number of measures of different facets
of your Internet connection. The information published includes each device's IP address, but
does not include personal identifying information about you as an Internet user.

dr

Are you testing from your home, a
business, or a community institution like

a school or library?
| agree to the M-Lab privacy pelicy, which includes retention and publication of IP

*

addresses, in addition to speed test results.

271
Py
< & Browse the Broadband Map

LWl |

Sl

@ Learn More

MLAB

M-Lab prototyped community tool
used to conduct broadband survey,

speed test, & aggregation: Piecewise

City of Seattle, WA
Stevens County & Ferry County, WA

Clearwater County, ID




Community Based Research

Survey & Mapping Initiatives

GreeBay.

Download (720 samples)

( ] %,
Median: 1.5 Mbps A } = _- %
Average: 9.9 Mbps L b h'
Maximum: 102 Mbps /

/ £

Upload (480 samples) S m
Median: 2 Mbps 4 A “ g r_rF_' Huron
Average: 1 Mbps A ! g N‘”";n

Maximum: 5 Mbps

Average Round Trip Time: 38 ms

MLAB

Michigan / MERIT - broadband
testing & mapping with a
homework gap hook

O

R&E network, K12
statewide systems
Homework assignment to
run a test

https://mi.broadbandtest.us/



https://mi.broadbandtest.us/

Community Based Research MLAB

Survey & Mapping Initiatives
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Community Based Research MLAB

Survey & Mapping Initiatives

L
United States of Broadband '

e Study conducted by Penn State,
compares measured speeds with

Daia?
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https://pa.broadbandtest.us/

ommunity Based Research

United States of Broadband

https:/www.newamerica.org/oti/reports/united-states-broadband-map/
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