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Why Are They Using It?

In other words, this is an excellent testing tool and
infrastructure.

Analyzing the publically available data from this
test [M-Lab's NDT] has been very helpful in
advancing our own understanding of the
performance bottlenecks on today’s broadband

netWOrkS- Understanding Broadband Speed Measurement
Clark, Baver, and Lebr (June 2010)
Massachusetts Institute of Technoicgy

hitp:.//mitas.csail.mit.edu/papers/8auer Clark Lehr Broadband Speed Measurements.pdf

What Makes M-Lab Unique?

Open Platform
Open Source Tools
Publicly Available Open Data



An Open Platform

The M-Lab platform makes available to tool developers a
large number of purpose-built and well-connected
measurement servers in strategic locations around the globe.

Where 1s M-Lab

MLab 1 Nodes

mlab1.seal1.measurement-lab.org
mlab1.nugl1.measurement-lab.org
mlah1.1ax011 mea<urement lah.naro

What's at a Site?
Each Site is composed of 3 identical servers
{Nodes) for redundancy and load balancing.
Nodes are all "server-class” and well




Where is M-Lab

Current Node List

MLab 1 Nodes

miab1.seal . measurement -lab.org
miab1.nug01 . measurement - lab,org
miab1 laxO1.measurement - lab.org
milab1.dfw01.measurement-lab.org
miab ord01 measurement -lab.org
miab1 lga01.measurement - labLorg
miab1 1ga02 measurement - lab.org
miab1.ati0l. measurement - lab.org
miab1.mia01 measurement -lab.org
miab1 thr()1.measurement-labi.org
miab1.ams01.measurement -lab.org
miab1 ams02 measurement -labiorg
miab1.par01.measurement - lab.org
mlab1.ath01 measurement - lab.org
miab1 . ham0 1. measurement -labuorg
miab1.syd01 . measurement-lab.org
MlLab 2 Nodes

miab2,seall 1.measurement-lab.org
miab2 nug0T measurement -lab.org
minb2.lax01.measurement - lab.org
mlab2 o fwll.measurement -lab.ury
milab2 ord0 1. measur ement - lab,org
mlab2.1gal1. measurement - lab,org
miab2.1ga02 measurement-lab.org
miab:2.ati0l.measur ement -lab.org
miab2.mial 1 muasur ement - lab.org
mlab2. lhe 01.measurement - lab.org
mlab2 ams01. measurement - lab.org
mlab2.ams02.measurement - lab.arg
miab2.par01.measurament-lab.org
mlab2,ath01.measurement-lab.o g
mlat2 ham0 1.measurement -lab.org
mlab2 syaDt . measurement - lab.org
MLab 3 Nordes

miab3 seal 1. measurement -lab.org
mlab¥.nuqD 1 measurement -lab.org
miab3.lax01.measur=ment -lab.org
mlab2.dfwl1 measurement-lab.arg
mlab3.ord01. measurament -lab,org
miab3.lgal1. measu ement lab.org
miab3.Igal2. measurement -lab.org
miabi3.atl01 . measurement -lab.org
mlab3.mia01.measurement-lab org
miab3.Ihr01.measurement -fab.org
miab3.ams1.measurement -lab.org
mlab3.amsD2.measurement -lab.org
miab3.par01 . measurement - lab.org
mlab3.ath0 1. measuremsnt-lah org
mlab3.hamO.measurement -lab.org
miab 3. syd(1.measurement-lab org
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J.S. 8 National Traffic Exchange Points, 9 sites, 27 Node |
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E.U. 4 Locations, 6 sites, 18 Nodes
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Where 1s M-Lab

Current Node List

MLab 1 Nodes

miab1.sea01. measurement-lab.org
miab1.nugl 1. measurement -lab.org
miab1.lax01.measurement -lab.org

miab1,dfw01.measurement -lab.org
miab1.0rd01.measurement - lab.org
miab1.lga01.measurement -lab.org

milab1 lga02. measurement - lab.org

miab1.at01 measurement -lab.org

miab1.mia01.measurement -lab.org
miab.Ihr(1.measurement - lab.org

miab1.ams01.measurement-lah.org
miab1.ams02 measurement -lab.oig
miab1.par01.measurement -lab.oro
miab1.athQl.measurement -lab.acg
miab1.ham01.measurement-lab.org
miab1.syd0] measurement laborg
MLab 2 Nodes

miab2 seall measurement-lab.org
miab2.nuq01.measurement -lab.arg
miab2.lax01.measurement-lab.org

miab2 dfwO1.measur ement-lab.org
mlab2 .0 d0 1 measur ement-lab.org
mlab2.1ga01.measurement -lab.org

mlab2.lga02 . measureament-lab.org

miab2.at101. measurement-lab,org

miab2.mia01 measurement -lab.og
miab2 lhr01. measurement -lab.org

miabZ ams01. measurement -fab.org
mlab2 ams02 measurement -lab.org
mlab2 par01 measurement - lab.org
miat 2 .athO 1. megsurement - lab.org
miab2 hamO1. measur ement -lab.org
miab2.syd01.measurement -lab.org
ML ab 3 Nndes

mlab3 . sealll measurement - lab.org

miah3 nugl? measur ement -lab.arg
miab2.1ax07 measurement - lab.org

miab3 diwd. measurement -lab.org
miab3 oro01 measurement - lab.org
miab3 lga01.measurement -lab.org

miab3.iga02 measurement-lab.org

miab3.ati01.measurement-lab.org

miab3.mal% . measur ement -lab.org
miab3.Ihr01, measurement -lab.org

miab3.amsO1. measurement-lab.org
miab3.ams02. measurement -lab.org
miab3.par0l measurement-lab.org
miab 3.ath01.measurement -lab.org

miabi 3.ham01 measurement-lab.org
miab3.syd0 1. measuremant-lab.org
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What's at a Site?

Each Site is composed of 3 identical servers
(Nodes) for redundancy and load balancing.
Nodes are all "server-class” and well
provisioned for conducting high-bandwidth
measurements at large scale.

Hardware
At least three enterprise-class servers



provisioned for conducting high-bandwidth
measurements at large scale.

Hardware

At least three enterprise-class servers

- 8x CPU Cores

- 8GB RAM (or 8GB for 64-bit systems)

- dual 100+GB Disks

- 1 Gbps Ethernet Network Adapter

- Built-in remote diagnostic, configuration, &
power reset interface (such as Dell DRAC, HP iLO
or OpenlPMI, Intel AMT, etc) |

IP Addresses

A /26 of IPv4 address space is required to
support a site with three servers. IPv6
connectivity is a plus.
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- dual 100+GB Disks

- 1 Gbps Ethernet Network Adapter

- Butlt-in remote diagnostic, configuration, &
power reset interface (such as Dell DRAC, HP iL

or Openl|PMI, Intel AMT, etc)

IP Addresses
A /26 of IPv4 address space is required to
support a site with three servers. |Pv6

connectivity is a plus.

Network connectivity
The minimum requirement 1s 1 Gbps to an
upstream provider with no filtering or

firewall.



|P Addresses
A /26 of IPv4 address space iIs required to

support a site with three servers. IPv6
connectivity is a plus.

Network connectivity
The minimum requirement I1s 1 Gbps to an

upstream provider with no filtering or
firewall.
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What's at a Site?

Each Site is composed of 3 identical servers
(Nodes) for redundancy and load balancing.
Nodes are all "server-class" and wel!
provisioned for conducting high-bandwidth
measurements at large scale.

Hardware

At least three enterprise-class servers

- 8x CPU Cores

- 8GB RAM (or 8GB for 64-bit systems)

- dual 100+GB Disks

- 1 Gbps Ethernet Network Adapter

- Built-in remote diagnostic, configuration, &
power reset interface (such as Dell DRAC, HP iLO
or OpentPMI, Intel AMT, etc)

IP Addresses

A /26 of IPv4 address space is required to
support a site with three servers. IPv6
connectivity is a plus.

Network connectivity

The minimum requirement is 1 Gbps to an
upstream provider with no filtering or
firewall.

- C2ssp
Ping,
SACKs
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client
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Inside an M-Lab Node

Each node's base is a custom Open Source Linux
Operating System maintained by PlanetLab. This
system makes use of the Web100 instruments in the
Linux TCP/IP stack to expose over a 150 network
related variables for hosted measurement tests.

« c2sspd, s2cspd, CurRwinRcvd, MaxRwinRcvd, loss,
Ping, MaxRTT, avgrtt, jitter, CurRTO, WaitSec,
SACKsRcvd, host, osVer, osName, osArch, javaVer,
mismatch, Bad_cable, congestion, cwndtime,
AccessTech, pctRcvrLimited, optimalRcvrBuffer,
clientlP

A current list of variables:
http://web100.org/download/kernel/2.5.28/tcp-kis.txt




A current list of variables:
http://web100.org/download/kernel/2.5.28/tcp-kis.txt

PlanetlLab is the primary node maintainer
- Core node operations

- Assists in creating new measurement
environments

- M-Lab nodes are not available to all
PlanetlLab Researchers

The most interesting destinatic
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Operational Tools

mlab: [] sl.ams0l =1.ams02 sl.

al.o0rd0l1 si.par0l1 a1.seall al.svd01l

nem: wlab

1®

thOl 21.atl10l sl1.dfwll sl.ham01 =1,lax0l sl1.1ga0l =1,.1qa02 s1.lhr0l sl.mia0l =1.nugqol

mlab - |} mlab - [] - mlab-uplnk - year
inst circuit id inpul output graphs
# mleb-uplink dwmy mlab-uplink traffic (-1 year, bits)
s.egft

‘g 4.0 06
o
V¥ 3.0G
n
L 2,06 |
(+ N
m 1L.0G
e
2l
L 0.0

=1.0 G = =3 . - = - - - S — — ——

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
B rax inpul @ avg inpul B max oulpul B avyg oulpul
(as of Tue Jul 6 1B 0D 52 2018 GMT)

IN MaxiMax}=495. 96Mb Avg(Max)=131.77Mb Max(Avgi=167 61Mb Cur{Avgl= @b

OUl Max|Maz)= 4. 526b Avg(Max)=546 84mb Max(Avg)=273 06Mb CurlAwgl= b




General

" Home
® Doarumentation

Mumitorinig

® Tartiral Overview

® Service Detail

® Host Detail

& Hastqranp Overview
® Hostgroup Summary
® Hostqranp Girid

? Sprvicegroup Overviell

® Garvirenqroun Summa
® Servicegroup Grid

® Gtatus Map

® 3-D status Map

' Servire Prahlem<
B linhandled

* Host Problems
* Unhandled
wetwnrk Nutages

R R T

Comment<
® Downtime

® Process Info
® Pertormance Tnfa
® Scheduling Queue

kepnrting

® Trends

Service Dvervlew Far All Servica

Groups

all drac semvices (alldrac-semices)

| Stanus|Services| Actions
' — —

{ rtha ot miak1 measuamartdab or ‘

lpartha o miab2 lgald measurament-lab of

partha .ol miak! ougll megsuremerd-lab ¢ _lrm

partha ot miab! ord0l measursmertdab ory

E.Erth_a Lmiabl seall measuwremert-lab org

partha.ot miak2 nugll messwrement-lab org

partha of miab2 ord0l measurement-lab org

partha.of mish2 seall measuremert-lab.org

partha ot miab3 kgall measuramant-lab ory l

partha ot migh3 ugd! measuremerni-ab org

miabi d Igall messurement-

orey

tha ot miab3 ord0l measursnent-lab org




The most interesting destinations

Top Standard Deviation

Europe/LHRO1l/mlabl-1hrol

200 m

250 m

200

150

Seconds

100 m

5C m

0 »
17:10 17: 20 17: 20 17: 40 17:30 13: 00

median rtt: 182.4 ms avg 205.8 ms max 164.1 ms min 172.1 ms now 12.7 ms sd 14.3 am/fs
packet loss: 0.00 % avg 0.00 % max 0.00 % min 0.00 % now

loss color: EH O H1/20 W 2/20 WM 3/20 M 4/20 W 10/20 W 19/20

probe: 20 ICMP Echo Pings (56 Bytes) every 300s end: Tue Jul © 18:02:24 2010




20 ICMP Echo Pings (56 Bytes) every 300s end: Tue Jul 6 18:02:24 2010
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Closest Node

M-Lab tools have access to DONAR.

- A distributed system that provides name
resolution and server selection for
replication services.

- Dynamic mapping policies direct users
based on geographic location and
platform load distribution.

http://donardns.org
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Virtualization

Slices are created nn each node to allocate specific resources for each tool

» Implemented as Linux-Vservers, which implements both namespace and
perfaormance isolation among slices on a single machine

- Network virtualization is implemented using VNET
- Tests show insignificant virtualization overhead (about 1-2%)

PlanetLab Architecture Overview:
https://www.planet-lab.org/doc/guides/user



The M-Lab Platform

Using only 1% of total resources

An overprovisioned, extensible,
scalable, robust open platform for
open measurement tools

M-Lab Node

base is a custom Open Source Linux
ystem maintained by PlanetLab. This
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Open Source Measurement Tools

- All tools are created by individual researchers, not M-Lab itself

- All researchers are required to publish client and server software source code to allow
for 3rd party review

- All researchers' toonls must be operated and licensed in such a way as to allow 3rd
parties to develop client-side software for measurements

ic Tool NPAD





