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What is SDN?

● A way to manage networks through a logically 
centralized controller

● What is management?
○ Generally, setting configuration for different protocols

■ So this can look like many different things!
■ Examples:

● setting routing protocol configuration
● setting routes directly
● creating tunnels (encapsulation / decapsulation)
● …



Why SDN?

● Network management is complex!
● Often done via ad-hoc scripts (for configuration) or 

distributed protocols that evolve slowly (ex. BGP)

● Would be nice to say “I want my network to do x” 
regardless of how the protocols work, etc.



How SDN?

● In general: a controller programs/configures the 
network according to some code 
○ This can look different depending on the context!

● Some examples:
○ Use SDN to program forwarding tables directly (instead of a 

typical routing protocol)
○ Use SDN to virtualize your network (set up the encap/decap 

necessary)
○ Use SDN to do traffic engineering (set up the encap/decap 

and forwarding rules to take custom paths)
○ …
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Not often used, even 
though a large part of 
the initial proposals!



How SDN?

● In a lot of the cases, implement an overlay network 
on top of an underlay network 
○ Specifics will vary → that’s part of the appeal 

(customization)!

● What is an overlay?
○ A subset of the nodes in the underlay network connected 

together using the destination-based connectivity 
achieved in the underlay network



How SDN? - Network Virtualization

● Fix scalability problems of routing with multitenancy 
by creating virtual overlay networks
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How SDN? 

● Where did all this configuration to set up these 
overlays/underlays come from?
○ The SDN controller 
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How SDN? - Traffic Engineering
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● Use labels in header to customize the path that 
traffic takes
○ But the existing network only does destination-based 

forwarding!
○ Exploit that to create new paths
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How SDN? - Forwarding

● Directly program forwarding rules into routers 
instead of using routing protocols

● Requires out-of-band connection with the controller
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