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o Introduction to wireless virtualization

o ORBIT testbed virtualization efforts
- Frequency division Multiplexing
- Time division Multiplexing : VAP
- Space division Multiplexing : TPC

’
o

o OpenFlow Wireless: OpenRoads
- OpenFlow enabled APs, BSs, Switches
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o Wired Networks

- Node virtualization
e Xen, VMWare, etc...

- Link virtualization
e Concrete foundation from overlay network

o Wireless Networks
- Node virtualization
e Same as wired

- Link virtualization
e Trouble stemming from the nature of wireless communication, broadcast

o Consequences
- Strategy of slicing the wireless medium
- Analogous to multiple access way in wireless communication
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ORBIT testbed virtualization
‘FDM, TDM, SDM
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“Technical Document on WirelessVirtualization,” GDD-06-17
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“Technical Document on WirelessVirtualization,” GDD-06-17
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o Scalability is limited by
 Number of orthogonal channels

e Channel switching delay
- Eliminated by multiple wireless interfaces
- Interference issues

%

o Exclusive access to a radio using virtualization pla~

=

- User Mode Linux (UML), VMWare, XEN etc.

UML 1 UML 2

irtual Device Virtual Device

‘ Wireless card 1 . Wireless card 2 \
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S. Singhal, “Evaluation of UML Based Wireless Network Virtualization”
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S. Singhal, “Evaluation of UML Based Wireless Network Virtualization”
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Gautam Bhanage, “Evaluation Of OpenVZ Based Wireless Testbed Virtualization”
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o Explicit TDMA

- Synchronization

= NTP(Network Timing Protocol) for distributed time synchronization
- Context switch: Delay, Clear medium problem
- Time slot allocation

o Virtual AP
- Logical partitioning based on ESSIDs

iNnimi - (g VIRTUAL
- Minimize channel conflicts e . ok
- Higher utilization |: E %’ ,. : |

N e

- Cost-efficient Ny 7 &
(deployment and management) Eim i = g
- Fixed star topology @ @
- Uplink contention N, Essos | essie
- Traffic shaping "
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Gregory Smith,“Wireless Virtualization on Commodity 802.11 Hardware”
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TDM

“Virtual AP”, Microsoft Tech. Report '03
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R. Mahindra,“Architecture for federating heterogeneous networking testbeds”
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R. Mahindra,"“Architecture for federating heterogeneous networking testbeds”
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Space division multiplexing

o In a limited area, interference can not be avoided

o Artificial stretching of distance
- Transmission power control
e Spatial separation needed
- Noise injection

4
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R. Mahindra, “Space Versus Time Separation For Wireless Virtualization On An Indoor Grid”
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OpenFlow Wireless

:OpenRoads




W‘Caming Research Slices Out of Your Production Networks with OpenFlow,” Sigcomm 09 DEMO
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o Add OpenFlow to switches, APs, and basestations
- Stanford deployment: 85 WiFi APs and 2 WIMAX BSs

o Heavy research on mobility
- Hard handover, informed handover, n-casting and Hoolock.

- How different researchers could create and run their mobility
manager at the same time. [ T ] [ Tt

. @ Handover ) ‘
5th floor - L - \ / o
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Kok-Kiong Yap, “OpenRoads: Empowering Research in Mobile Networks,” Sigcomm '09 Poster
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7 Kok-Kiong Yap, “The Stanford OpenRoads Deployment, WinTECH 09
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o OpenFlow-enabled WiFi access points spread across the campus
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Slice: Plug-n-Serve Physical Network Slice: OpenPipes
Slice: OpenRoads All Slices + Production Traffic Slice: Aggr\egatmn
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Kok-Kiong Yap, “The Stanford OpenRoads Deployment, WinTECH 09

Performance with Multiple SSIDs
TCP Throughput
o 1 SSID: 2 iperf sessions over a 40
single WiFi I A o=
o 2 SSID 1I/F: 1 iperf session over - » 4
each of 2 virtual WiFi interfaces ;.:’f 25
'%. o8 I o . |
o 2 S8SID 2I/F (1ch) 1 iperf session 3
over each of 2 WiFi interfaces e '

o 2 SSID 2 I/F (2ch) 1 iperf session
over each of 2 WiFi interfaces
(chl, chll)
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o ORBIT testbed virtualization efforts
- Frequency division Multiplexing
- Time division Multiplexing : VAP
- Space division Multiplexing : TPC

4

o OpenFlow Wireless: OpenRoads
- OpenFlow enabled APs, BSs, Switches
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