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NetFPGA platform

 The NetFPGA is a low-cost platform 

 Tool for teaching networking hardware and router design 

 Tool for networking researchers 
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Network Emulator

 Random packet loss: 0.001% ~ 100%

 Packet Transmission Delay: 500ms@1Gbps

 Bandwidth Limit: up to 1Gps
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Capsulator

 A hardware-accelerated tunneling solution to enable throughput up 

to 900Mbps

 Address learning (Gateway)

 Tunneling

 Filtering
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OpenFlow switching

 Researchers can run their 

experiments on OpenFlow 

networks

 Vendors do not need to expose 

the internal working on their 

switches

Standard

Network

Processinghw

sw Experimenter writes

experimental code

on switch/router
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defined

Processing
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OpenFlow components

 OpenFlow Controller 

 Network operating system with 

centralized programming model

 OpenFlow protocol

 OF switch controller

 Secure channel

 Flow Table 

 Ingress port

 Ethernet src/dst addresses

 Ethernet type

 VLAN tag

 IP src/dst addresses

 IP protocol

 TCP/UDP src/dst ports
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Using OpenFlow on NetFPGA

 Implementation 

 Extension to Output port lookup module for Openflow operation
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NetOpen Capsulator S/W

 NetFPGA-based Accelerated Tunneling for OpenFlow switched 

networks

http://trac.nm.gist.ac.kr/firstpc
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NetOpen Capsulator S/W

 NetOpen RA Alpha (NetFPGA platform-based Future Internet Testbed)

KOREN/      

KREONET

OpenFlow Switch

OpenFlow Production SwitchEnd host

POSTECH 

(Pohang)

CNU

(Daejeon)

OpenFlow Switch with NetFPGA FlowVisor

OpenFlow Controller

GIST
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http://trac.nm.gist.ac.kr/first/attachment/wiki/FIRSTPCTestbed/20110516_NetOpen_Alpha.png
http://trac.nm.gist.ac.kr/first/attachment/wiki/FIRSTPCTestbed/20110516_NetOpen_Alpha.png
http://trac.nm.gist.ac.kr/firstpc
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NetOpen Switching S/W

 A QoS supporting solution for virtualized resources of OpenFlow

switched Network on the Future Internet Testbed

 Extension of the NetOpen Capsulator S/W

 NetOpen Switching S/W #0

 Slice Classifier (VLAN ID)

 Slice Scheduler (PQ, DRR)
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http://trac.nm.gist.ac.kr/firstpc
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NetOpen Switching S/W

 NetOpen Switching S/W #1

 Address learning (Gateway)

 Tunneling

 Filtering
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http://trac.nm.gist.ac.kr/firstpc
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Local Testbed for Network Virtualization

 KOREN  KREONET

 Testbed slicing and mapping to controller(NOX) by FlowVisor

 VLAN tagging @end-hosts (IEEE 802.1q)

 VLAN tagging @switch by NOX
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flow action
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VLAN TAGGING -> VLAN ID 505, PCP 6
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Experimental Setup

 KOREN  KREONET
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Experimental Setup

 NOX

30

Slice: DATACOM-A

VLAN 505

Slice: DATACOM-B

VLAN 506
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Experimental Setup

 FlowVisor
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Experimental Result (capsulator)

 Performance test: single flow (iperf, UDP, datagram size: 1420 bytes)
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Slice: DATACOM-A

VLAN 505

Slice: DATACOM-B

VLAN 506
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Experimental Result (scheduler)

 Performance test: PQ (iperf, UDP, datagram size: 1420 bytes)
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Slice: DATACOM-A

VLAN 505

Priority: LOW

Slice: DATACOM-B

VLAN 506

Priority: HIGH
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Experimental Result (scheduler)

 Performance test: DRR (iperf, UDP, datagram size: 1420 bytes)

34

Slice: DATACOM-A

VLAN 505

Quantumn: 1000

Slice: DATACOM-B

VLAN 506

Quantumn: 1000
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Experimental Result (scheduler)

 Performance test: DRR (iperf, UDP, datagram size: 1420 bytes)
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Slice: DATACOM-A

VLAN 505

Quantumn: 4000

Slice: DATACOM-B

VLAN 506

Quantumn: 1000


