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l  MulU-‐threaded	  modular	  programming	  	  
e.g.,	  Click	  soXware	  modular	  router	  

l  Arbitrary	  switch	  logic	  can	  be	  
implemented	  in	  fast-‐path,	  slow-‐path	  
and	  slicer	  sliver	  	  
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Ø  Slice	  Management	  
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Switching	  Performance	  
1	  core	  	  	  	  	  	  	  	  	  	  	  	  	  	  2	  cores	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  3	  cores	  	  	  	  	  	  	  	  	  	  	  	  	  4	  cores	  	  	  	  	  	  	  	  	  	  	  	  	  	  5	  cores	  

9.9	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  9.9	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  9.9	  	  

Performance	  of	  OpenFlow	  Switching	  

§  Various	  protocols	  support	  
	  

	  	  	  	  	  FLARE	  supports	  developing,	  deploying,	  
and	  experimenUng	  with	  new	  version	  of	  
protocols	  such	  as	  OpenFlow	  spec	  v1.3	  
with	  flexible	  deep	  programmability	  and	  
high	  performance	  in	  the	  same	  plaborm.	  

§  Update	  and	  reversion	  
	  

	  	  	  	  	  FLARE	  supports	  mulUple	  slices	  in	  an	  
isolated	  manner.	  	  Sliced	  networks	  
transparently	  enable	  updaUng	  or	  
reverUng	  	  of	  network	  protocols	  .	  

OpenFlow	  controller	  
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OpenFlow	  ImplementaUon	  in	  FLARE	  Slices	  

IPv6,	  QoS,	  Tunnel	  etc.	

IPv6	   IPv4	  
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WiFi Access Point Virtualization (WiVi Node) 

BeaconCast 

User%space

WiVi%HOST%Kernel

guest#1 guest#2

eth0

veth

phy0

eth0wlan1wlan0

HostapdBeaconcast

WiMAX

eth0

veth

Goal : Slicing a Wi-Fi access point to add additional first-mile/last mile services 
for smartphones and handsets besides regular WiFi access services 
 

WiVi Node 
§  Linux based WiFi Access Point 
§  Virtualized to have multiple slices 
§  Backhaul provided by WiMAX,  
   3G and LTE 
§  MIC Certified Equipment 
§  Remotely Controlled 
§  Power Consumption:  
   100V 9W idle; 24W in operation 
§  Required Space: 10x10cm2 

BeaconCast (Information Push via SSIDs in WiFi beacons) 
§  Information may be disseminated to a large number of 

receivers concurrently without authentication  
§  SSIDs of multiple beacons are combined  via erasure 

code to disseminate a large amount of information 
§  Data of several hundreds of KB may be disseminated 

within several seconds to hundreds of smartphones 
§  Suitable for information push services 

  Digital Signage 
  Emergency Evacuation Information Dissemination 
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Slice#2: WiFi Service (Hot Spot) 
  802.11n 
  Public Internet Access 

Slice#1: BeaconCast (Information Push) 
  Digital Signage  
  Emergency Evacuation Information 
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