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Understanding Broildband Speed Measurement
Clark. Bauer, and Lehr (June 2010)
Ma'i'iarhusptts Institutfl of Technology
http://mitas.csail,mit.edufpapers/Bauer Clark Lehr Broadband Speed Measurements.pdf

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.

What Makes M-Lab Unique?

Open Platform
Open Source Tools

Publicly Available Open Data



An Open Platform
The M-Lab platform makes avai lable to tool developers a
large number of purpose-bui It and well-connected
measurement servers in strategic locations around the globe.

Where is M-Lab
MLab 1 Nodes
rnlab1 ,5ea01.mei:l~urement-lab,Qty

rnlab1,nuq01.measurement-lab.org
mli'lh1.lin:01 mf'it<;IU"f'mf'nt liln.nrn i
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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
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Whatls 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 54-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 OpenlPMl, 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+G8 Disks
- 1 Gbps Ethernet Network Adapter
- Built-in remote diagnostic, configuration, &

power reset interface (such as Dell DRAC, HP iL
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.

Network connect ivity
The minimum requirement is 1 Gbps to an
upstream provider with no fi Itering or
firewall.
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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
f irewa II.
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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
- 8x CPU Cores
- 8GB RAM (or 8GB for 54-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 OpenlPMl, 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.
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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, MaxRwi nRcvd, loss,
Ping, MaxRTT, avgrtt, jitter, CurRTO, WaitSec,
SACKsRcvd, host, osVer, osName, osArch, javaVer,
mismatch, Bad_cable, congestion, cwndtime,
AccessTech, pctRcvrLim ited, opt imal RcvrBuffer,
clientlP

A current list of variables:
http://web1 OO.oLgIdownl oad/kernel/2. 5. 28/tcp-k is. txt



A current Iist of variables:
http://web1 OO.org/down load/kernel/2. 5. 28/tcp-k i5. txt

PlanetLab is the primary node maintainer
- Core node operations
- Assists in creating new measurement
environments
- M-Lab nodes are not avai lable to all
PlanetLab Researchers
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Operational Tools The most interesting destinati(
lO1.alI, r1 ",1._",01 ::Il.~2 ot,ot-l>Ol ;>1.c.t.101 :>L.d:fuOl ::'.hADOl "i.loxJ:' <:1.1<1'0'01 oJ.111<:£: "t._~rOl "l.",~aQt <It ...uqCll

"I.-.rfr "1.",,..01 "1.~"""1 ~ Top Standard Deviation



.. "'iii • III

lIol " ... ow ....

~.

A -
".

c

O'.l

= s
0

....- £,
..... ,....
m ~
~ ",- ......

~ ~~

"0
~C.Jj ...

= .il "'~.
iJ ~

.- Cl ~ lEI ~~- ::; ;:
..-
U1 0 ~~8rt~

~ i',"-~
~

:-: ~:.

'=\I 0·£ ..
Q.j "t ~ 2,g..- "II ........ ...,

~ 0
..,.; ....

" .,- "'0
.1 ,.
.. y- L.
~ - Ii: -

7.! ~
&'lo~-:

0 ~

E - .~ ,.. -.- .. ~ L

!l ~ ~ ..
.::n K • .. ~';;

~
-v·

..::: Q..
,.: ! ..: . ~~ "Ii

~..J"" 10

~
0 -1.1"0'"

!- IPUO)~

~ ~, ~

If)
,.

;;..-

o

f-



n ern.: ~1118b

Operational Tool c:......

rnJ.ab : :J1.~02 ""' •. ,..,. ........ ~ t'J1.a'tl0 ... ,., ..., ... .., ........... ,L. "w'.'...... ~1. laxOJ, ~1.1qaOl ~1.1ga02 sl.lhcOl ~ 1.1\1 ~l. nuqOl

in,s{ circu jj i

JIll-ali . LJ

j.nP!4J OU!pU! graphs
mlab . [] . mlab-uphnk . year

1r ml~-lJ,pJ 1nk: .9: 'lv' 11'1 :z.
5.G 'G

'g 4.6 G
o
U
aJ

L
DJ
a.
111
+','"'
.D

TIN
QUI

mlab -uplink t raffi 1 yea1r I bits

!I)' Jun



Service Ove rvlew For All Servlca
Groups

I..... j

r~

~I

J



The Dlost interesting destinations
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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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Vi rtua Ii zat ion
Slices are created on each node to allocate specific resources for each tool.

• Implemented as Linux-Vservers, which implements both namespace and
performance 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-Iab.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' tools must be operated and licensed in such a way as to allow 3rd

parties to develop client-side software for measurements

ic Tool NPAD




