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Game Plan

• Motivation
• Design considerations
• Infrastructure
• Example topologies
• Benchmark suite
• Conclusion



PFLDnet 2007: WAN-in-LAB          
February 8, 2007

3

Artifacts of software delays

• Packets sent on 1ms “ticks”
• 1Gbps = 83,333 pk/s

1ms

83 packets
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Cost vs. Approximation
cost

abstraction
maths

simulation
emulationlive network

??

All scales are important– WAN-in-Lab fills a gap

UltraLight
PlanetLab

WAN-in-LAB

DummyNet
EmuLab

Optimization
Control theory

NS2
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Maximize OC-48 capacity
using DWDM

OC-48 from router
Added to slot 1

4 slots of OTU-2

Fiber

Added to 1558.17nm

OC-48 to
next router

Configuration yields
16x OC-48 traversals
over a single pair of fiber
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Maximize RTT
using optical amplifiers

100km Fiber
14ms RTT

100km Fiber
14ms RTT

100km Fiber
14ms RTT

16x 300km
44ms TOTAL RTT

Cisco ONS 15454 Cisco ONS 15454
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100km Fiber
14ms RTT

100km Fiber
14ms RTT

100km Fiber
14ms RTT

16x 300km
44ms TOTAL RTT

WAN-in-LAB Infrastructure

Total Capacity: 132ms OC-48, 9ms 10GbE
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Management Network

WiL-NS
Network Server

Copper Switch Perl Script

Servers

Perl Script

DHCP/tftp
Power
Distribution
Unit

Perl script

TL1/Python
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Optical Switch Control Panel
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ONS Control Panel
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Automatic Re-configurability

Stanford

Caltech

MIT
70ms

70ms

25ms
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Automatic Re-configurability

San Francisco

Los Angeles

Las Vegas

25ms

30ms

18ms
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Automatic Re-configurability

City of Industry

Irvine

Long Beach

Downtown

Marina Del Rey

Burbank
Pasadena

8ms

7ms

7ms

5ms

5ms

6ms
5ms
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WiL 10GbE L2 VLan Network

10GbE

VLan 577

VLan 578

VLans
577,
578

VLans
577,
578

VLan 577

VLan 578

WiL

WiL

WiL Servers

151ms 10GbE RTT

76ms
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Benchmarking Suite
<flow start="${GAP}" algorithm="${ALG2}" lasts="${LEN}"

<name="2:RTT-${RTT2}" class="HS">
<sender machine="serverB1" />
<receiver machine="serverD1" />
<average start="#{(${LEN}-3*${GAP})/2}" end="${LEN}" />

</flow>

<graph title="Rate" ylabel="Rate (MBit/s)">
<ycoord flows="1:RTT-${RTT}" source="web100" dir="recv“

process="smooth{8*[-DataBytesIn]/[-Duration]}"/>

<ycoord flows="2:RTT-${RTT2}" source="web100" dir="recv“
process="smooth{8*[-DataBytesIn]/[-Duration]}"/>

<ycoord flows="cls:HS" source="web100" dir="recv“
process="smooth{8*sum([-DataBytesIn]/[-Duration])}"/>

</graph>
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http://wil-ns.cs.caltech.edu/benchmark/

http://wil-ns.cs.caltech.edu/benchmark/
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http://wil-ns.cs.caltech.edu/benchmark.tmp/

http://wil-ns.cs.caltech.edu/benchmark.tmp/194/RTTfair--ALG=cubic-BUF=8192-BW=800M-CRS=10.0-RTT=120-RTT2=30--1/
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Conclusion
• Common Fast Long-Distance Network for 

testing TCP protocols
• Open to the research community and 

FREE!
• Complimentary to other testbeds
• WiL Tour:

Friday 9 February 2007 (14:00-16:00) 
• Questions and comments?
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