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Testbeds: Limited ScaTestbeds: Limited Sca

Common testbed charactCommon testbed charact
• Homogeneous platforms and

f f• Nodes on specific types of n
• Small size

Real-world characteristics
• Heterogeneous platforms an
• Nodes in all types of network
• Large size
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Bringing the Real WoBringing the Real Wo

Make testbeds Internet scMake testbeds Internet-sc
• Run on a subset of the Intern

Cannot be done with only
• Logistically and financially im

Design for public participa
• Provide incentives for particiProvide incentives for partici
• Address security and perform
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Seattle: Internet TestbSeattle: Internet Testb

Open network of sandboxOpen network of sandbox
• Grow testbed network from d
• VMs provide isolation and re

Low impact
• Users donate 10% of each s

Incentives for donations
• Example: researcher gets us
• or own your own private testor own your own private test
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bedbed

xed VMsxed VMs
donated public resources
esource limitation

system's resources

se of 10 remote VMs per donation
tbedtbed
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Seattle: ArchitectureSeattle: Architecture

ComponentsComponents
• Vessel: An isolated programm
• Node Manager: Handles mu
• Experiment Manager: Locate

Security and Restrictions
• Restricted programming lang
• Hard limits on RAM, CPU, ba
• Egress traffic restrictions in d
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ming language VM
ltiple vessels per machine
e and control vessels

guage designed for security
andwidth, hard drive space
development
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Demonstration: All PaDemonstration: All Pa

Obtain resourcesObtain resources
• https://seattlegeni.cs.washin
• Register account and downlo
• Request remote VMs (can u

Deploy and run All Pairs P
• Deployed and run using sea

View the results
• Our experiment code has theOur experiment code has the
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airs Pingairs Ping

gton.edu/
oad toolkit
se XML-RPC to do this) 

Ping
sh, the Experiment Manager

e VMs serve a results webpagee VMs serve a results webpage
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Educational UseEducational Use

Why?Why?

LAN !~ Internet

Seattle ~ Internet

Tutorials for students

Example assignments for edu

Community support (NW-DCSy pp (

Already used in 6 classes

C i S A t d
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Coming Soon: Autograder

ucators

SD / CCSC))
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Developer UseDeveloper Use

Why?Why?

Portable PL != portable pro

What about cloud computi

Build your own testbed!Build your own testbed!

Virtualization protects u

Allows developers to te
machines on real networks

Easy to develop large applica

but standard libraries are n
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but standard libraries are n

ograms

ng?

user machines 

st with real inputs from real 

ations

not as rich…
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Researcher UseResearcher Use

Why?Why?

Limited network heterogen
university no middle boxes)university, no middle boxes)

Small scale (<1K)

No real world use / mobility

Send TCP / UDP traffic amon

No ability to run binaries, gain

What do you want your testbe
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What do you want your testbe

neity (wired, high bw, 

y patterns

ngst testbed machines

n root, etc.

ed to do?
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Node CompositionNode Composition

% Testbed by donation type
Planet Lab Nodes: 32%Planet Lab Nodes: 32%
University Donations: 16%
Individual Donations: 47%
Uncategorized:         5%

~2000 unique IPs
Nod
acce
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des by donation type that have been logged 
essing the Seattle software updater.
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SummarySummary

Existing testbeds don't moExisting testbeds don t mo

S l b ild b d fSeattle: build a testbed fro
• Encourage resource donatio

We have Seattle users:
• Education (growing classroo
• Research (alpha – only adveResearch (alpha only adve
• Development (alpha – only a
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h Iom the Internet
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om use)
enturous users)enturous users)
adventurous users)
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Code Example: All PaCode Example: All Pa

Send periodic UDP pings
15 LOC

Handle incoming UDP pingsg p g
7 LOC

Format latency data into HTML
9 LOC
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airs Pingairs Ping

Return a webpage
11 LOC11 LOC

Initialization
15 LOC
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