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OpenFlow / SDN 
An exciting, emerging technology 

Data plane control was disbursed and fragmented... 
 
OpenFlow 

 Consolidates  
– into a general purpose, dynamic flow control API 

 Complements   
– open standards for discovery, configuration, and 
monitoring 

 Centralizes 
– data plane control 
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HP and OpenFlow Research 
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OpenFlow Switch 

SigComm’08 Demo 

Stanford Deployment 

Over 60 Deployments  

Research Publications 
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Research Survey Deployments 
 
 
 
 

Mix between pure 
OpenFlow and Hybrid 

Mostly test beds, few 
production networks 
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Research Survey Requests 
 
 
 

Capabilities Missing 

• IPv6 

• MAC-in-MAC, Q-in-Q, IP-in-IP 

• More QoS, traffic shaping 

• Match and actions on 

application layer 

• Fault tolerance and scalability 

 

Problems Encountered 

• Loop avoidance with non-hybrid 

switches 

• Benchmarking for release testing 

• Differences in multi-vendor 

switch capabilities 

• Troubleshooting of controller, 

switch and topology 
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Challenges of the NEW Enterprise Network 

The NEW Reality: Complexity & Risk 

Uncertainty 
Fragmented 
PERIMETER 

Diverse 
USERS 

Employees Corp Assets Wired Corp Network 

Partners 
Personal 
Devices 

Wireless 
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Public  
Internet 

Network Services 

Enterprise Applications 

New 
SERVICES 

DC 

Public  
Cloud 

http://www.google.com/imgres?imgurl=http://www.ypl.org/system/files/u1/internetaccess.gif&imgrefurl=http://www.ypl.org/internet-access&usg=__sIi5TyAC46wjM2N-x02ZweBa5BU=&h=340&w=285&sz=61&hl=en&start=5&zoom=1&itbs=1&tbnid=4zjtiZJC6F91rM:&tbnh=119&tbnw=100&prev=/images?q=public+internet+access&hl=en&gbv=2&tbm=isch&ei=jj-vTeviO-Pq0gG3uOjCAw


©2011 Hewlett-Packard Development Company, L.P.  

HP Network Enterprise Architecture Vision 

Mgmt/ 
Provisioning 

Infrastructure 

Control plane 
appliance module software embedded 

wired switches IPS/IDS/FW wireless APs embedded apps 

Network Services 

virtualized 
resources 

virtual service 
networks 

Net Mgmt VSN Designer 

Client 
Directory 

Security 
Policies 

sFlow LLDP 
SNMP 
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HP Enterprise Network Virtualization 

Virtualize the network with a control plane, logically provision physical resources 

into purpose-built virtual service networks 

Physical Network Infrastructure 

Analogy with 
server virtualization 

 

 Sever CPU, … 

Hypervisor 

VM VM VM 

Control Plane 

VSN VSN VSN 
Mgmt 

Mgmt/Provisioning 
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Challenges for Emerging Technology 
As OpenFlow evolves, the technology needs to remain relevant 

Not Greenfield 

No Forklift Upgrade 

Phased deployment 
 

Co-existence with 
existing technology 

Hybrid switches 

Forward Normal action 

Selective control 

…  




