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Enabling New Research



We don’t have any federation work 

going on

Our focus has been on 

OpenFlow: A Network Substrate To 

Enable Innovations



Key Messages 

Considerable interest from EU participants

– In deploying OpenFlow substrates

– EU partners not sure if OpenFlow substrate can 

be funded by EU

A request to FIRE

– Indicate willingness to fund OpenFlow 

deployments and research on it



Our Collective Mission

Build a facility to enable 

networking and distributed systems 

research and innovations

to help “Reinvent the Internet”
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Why Internet Closed for Innovations?

Hardware

Datapath

Software

Control

Router

20Million lines

of source code

5389 RFCs Barrier to entry

500M gates

10Gbytes RAM

Bloated Power Hungry

Many complex functions baked into the infrastructure

OSPF, BGP, multicast, differentiated services,
Traffic Engineering, NAT, firewalls, MPLS, redundant 
layers, …
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OpenFlow: Enable Innovations 

“within” the Infrastructure 

• Add/delete flow entries

• Encapsulated packets

• Controller discovery

API

Net Services



Deployments

 Stanford

– Three buildings: wired, wireless (WiFi and WiMax)

 Very very small deployments in I2, JGN2Plus, 

NLR (in progress)

 Several research demonstrations  

 Proposed deployments at seven campuses

– Princeton, Rutgers, Clemson, Wisconsin, Indiana, 

Georgia Tech, Washington

 Proposed larger deployments in I2 and NLR 



Ecosystem

 Researchers

 Box vendors

– Enterprise and backbone

– Packet and circuit (electronic and photonics) 

– Incumbents and startups

 Providers

– DT, DoCoMo, (Level3, BT, Verizon, …)

– Google, Amazon, Microsoft, 

 Chip vendors

– Broadcom, Marvell, …. 
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Virtualization

Simple, common, stable, hardware substrate below

+ Virtualization

+ Open operating system

+ Competition above 

 Competition at all layers  +  Rapid innovation
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Interest in OpenFlow Substrate

in EU Community
 Industry

R&E network operators 

Universities 

We at Stanford happy to help and support

EU partners concerns

– Will EU funding agency support this?? 

The Stanford Clean Slate Program http://cleanslate.stanford.edu



A Case for Common Substrate

 Substrate is NOT where one needs to innovate

– So good to agree and move on what matters

 Opportunities on top of the substrate

– That is software defined networking 

 A common substrate 

– Allows larger deployments more quickly

– Motivates researchers to work as the work is more 

widely useful 

 Industry players motivated to make it happen
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