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Limitations of Current Networks
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Limitations of Current Networks

* Enterprise networks are difficult to manage

* “New control requirements have arisen”:

— Greater scale
— Migration of VMS

 How to easily configure huge networks?



Limitations of Current Networks

* Old ways to configure a network
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OpenFlow/SDN tutorial, Srini Seetharaman, Deutsche Telekom, Silicon Valley Innovation Center



Limitations of Current Networks

* No control plane abstraction for the whole
network!

e It’s like old times — when there was no OS...

Wilkes with the EDSAC, 1949
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ldea: An OS for Networks
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OpenFlow/SDN tutorial, Srini Seetharaman, Deutsche Telekom, Silicon Valley Innovation Center



ldea: An OS for Networks

 “NOX: Towards an Operating System for

Networks”
Software-Defined Networking (SDN)

Control ProgramsJ
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Global Network View

Network Operating System

Control via
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The Future of Networking, and the Past of Protocols, Scott Shenker, with Martin Casado, Teemu Koponen, Nick McKeown




Software Defined Networking

== + No longer designing distributed control
protocols

* Much easier to write, verify, maintain, ...
— An interface for programming

e NOS serves as fundamental control block

— With a global view of network

15
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3. SDNHJ#Z Lai/R: OpenFlow

OpenFlowi iR
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OpenFlow [} £5Z854]
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A Short History of SDN

B ™2004: Research on new management paradigms

 RCP, 4D [Princeton, CMU,....]
* SANE, Ethane [Stanford/Berkeley]

" 2008: Software-Defined Networking (SDN)

= NOX Network Operating System [Nicira]
= QOpenFlow switch interface [Stanford/Nicira]
= 2011: Open Networking Foundation (~¥69 members)
* Board: Google, Yahoo, Verizon, DT, Msoft, F’book, NTT
* Members: Cisco, Juniper, HP, Dell, Broadcom, IBM,.....
= 2012: Latest Open Networking Summit
* Almost 1000 attendees, Google: SDN used for their WAN
 Commercialized, in production use (few places)
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