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BBN has deployed OpenFlow

for production use

and integration testing.

The GENI integration of the

OpenFlowCampus Trials sites,

via NLR and Internet2,

 will allow researchers

to design and implement

real cutting-edge experiments

on real at-scale networks

with real opt-in users.

Internet2

BBN

NoX

NLR

CamGENI

(Cisco C4908G-L3)

jalapeno

(NEC IP8800/S3640-48T2XW)

VLANS

533

667

3701- 3750

VLANS

667

3701 - 3725

bost.layer2.nlr.net

(Cisco C6509-NEB-A)

Internet

(via commodity ISPs)

CamExtB

(Cisco 3825)

BBN internal

networks

Layer 2 connections

via NLR Framenet

VLANS

3701- 3725

nox-bbn-300bent

(Cisco C3750)

nox-bbn-moulton10

(Cisco C3560-E)

VLANS

533

667

3701- 3750

GPO testbed

(ORCA, PlanetLab,

ProtoGENI, infrastructure)

VLANS

533

3701- 3750

vlan

667

Layer 2 connections

via UMass
VLANS

533

Layer 3 connections via 

NLR PacketNet

VLANS

667

gCamFW

(Juniper firewall)

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

nox300gw1

(Cisco L2/L3 device)

Boston I2 Ciena

(Ciena L1 optical device)

Layer 2 connections

via Internet2 ION VLANS

3276-3750

VLANS

3276-3750

C-Light

NCREN

SCLR

SoX

Clemson

Internet

QWEST-GNV-Lindsay_7606

(Cisco 7606)

Layer 2 connections

via NLR Framenet

Clemson networks

Layer 3 connections via 

NLR PacketNet

Layer 3 connections

via TransitRail

Layer 3 connections

via Cogent

Poole_Border_6509

(Cisco 6509)

SoX-ATL-F

(Force10)

CLE-MX480

(Juniper MX-480)

Layer 3 connections

via Internet2

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

C-Light_6509

(Cisco 6509)

NCREN_7600

(Cisco 7600)

Layer 2 connections

via Internet2

Layer 3 connections

via Qwest

Layer 2 connections

via SCLR

Layer 3 connections

via SCLR

SoX-ATL-J

(Juniper)

Internet2NLR

SoX/SLR

SoX/SLR switch

(Force10 E1200)

Georgia Tech

Internet

(via commodity ISPs)

GT Production

 campus networks

Layer 2 connections

via Internet2 ION

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

Internet2 switch

GT-RNOC CIP

Lab networks

Layer 2 connections

via NLR FrameNet

CIP gateway

(Cisco 3845)

GT-RNOC CIP

OpenFlow networks

CIP-FW

(Cisco firewall)

gateway2-rtr.gatech.edu

(Juniper M320)

Layer 3 connections

via Internet2

Layer 3 connections

via NLR PacketNet

NLR switch

sox-gw2-rtr.sox.gatech.edu

(Juniper M320)

Princeton

Internet

Princeton campus networks

Vgate1 & FW

(Cisco 6506)

Layer 3 connections

via Internet2

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

gigagate1

(Cisco 6513)

csgate

(Cisco 6506-E)

ignition

(Foundry 1500)

Princeton CS

OpenFlow networks

Layer 3 connections

via Comcast

Layer 3 connections

via Paetec

Layer 3 connections

via MAGPI

Rutgers

Internet2

NJEDGE

MAGPI

Internet

Cook Campus

NetFPGA

Layer 3 connections

via Internet2

Layer 2 connections

via Internet2

ORBIT grid

Cook Campus

outdoor network

Busch Campus

outdoor network

Busch Campus

NetFPGA

sw-out06.orbit-lab.org

NEC IP8800

sw-top.orbit-lab.org

NEC IP8800

sw-sb09.orbit-lab.org

NEC IP8800

sw-co-top.orbit-lab.org

NEC IP8800

sw-sb09.orbit-lab.org

NEC IP8800

SB9

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

ar01-winlab-fsci

(Cisco 6500)

dr01-fsci-cd

(Cisco 6500)

cr01-alex-nbp

(Cisco 6500)

er02-alex-ext

(Cisco 6500)

dr01-lor-cd

(Cisco 6500)

cr01-hill-nbp

(Cisco 6500)
er02-hill-ext

(Cisco 6500)
s402-hill012-svcs

(Cisco 6500-FWSM)

sr01-alex-svcs

(Cisco 6500-FWSM)

pix.orbit-lab.org

Cisco ASA 5520

Internet2 switch(es) MAGPI switch(es)

NJEDGE router(s)

MAGPI router(s)Internet2 router(s)

NLR

CENIC

Stanford

Internet

Stanford OpenFlow networks

Layer 2 connections via 

NLR FrameNet

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

CENIC HPR - OAK

(Cisco 12400)

CENIC HPR - SVL

(Cisco 12400)

CENIC ISP - OAK

(Cisco 7201)

CENIC ISP - SVL

(Cisco 7304)

Cogent ISP

(Cisco 7201)

Layer 3 connections

via CENIC

Layer 3 connections via 

NLR PacketNet

bbr{a,b}-rtr

(2 x Cisco 6509s)

yoz{a,b}-rtr

(2 x Cisco 6509s)

boundary{a,b}-rtr

(2 x Cisco 6509s)

Internet2

University of Washington

Pacific Northwest Gigapop

ACAR ADS 01

(Cisco 7609)

Internet

(via commodity ISPs)

UW CS Department

OpenFlow networks

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

Layer 2 connections

via Internet2 ION

UWCR ADS 01

(Cisco 7609)

UWBR ADS 01

(Cisco 7609)

ICAR-STTLWA45-01

(Juniper M120)

ICCR-STTLWA01-02

(Juniper T640)

ICCR-STTLWA01-01

(Juniper T640)

Internet2 switch(es)

Layer 3 connections

via Internet2

ICCR-STTLWA01-03

(Juniper T640)

Internet2 switch(es)

WiscNet

GPN

OmniPoP

UW Madison

UW Madison

OpenFlow networks

Layer 3 connections via 

NLR PacketNet

WINGS Lab OF

(HP)

s-uwmadison-432nm-hub

(Force10 E300)

Layer 3 connections

via Internet2

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

r-umadison-isp

(Juniper MX960)

WAIL Lab OF

(NEC)

WAIL border

(Cisco 6509)

CS Dept border

(2 x Cisco 6509s)

r-peer

(Juniper M320)

r-peer-2

(Juniper M320)

s-csscplat-b380-3-core

(Cisco 6513)

r-umilwaukee-isp

(Juniper MX960)

r-equinix-isp

(Juniper MX960)

OmniPoP switch

(Force10 E600)

UW Madison core

(4 x Cisco 6509)

Layer 2 connections

via Internet2 ProtoGENI

ks-42.e

Cisco 6513)

Internet

(via commodity ISPs)

Indiana Gigapop

Indiana University

sw.111nc

(HP 5406)

CIC

OmniPop

rtr.il

(Juniper MX960)

IU OpenFlow Networks

Internet2

(Atlanta)

Notes:

Anything that does Layer 2 switching uses the switch icon, 

even if it also does some IP routing. 

Anything that does only IP routing uses the router icon.

A VLAN trunk link between two switches is labeled with the 

VLANs it carries (“VLANS N – M”).

A VLAN access port is labeled with the VLAN it’s on (“vlan n”).

The GENI default data plane path is highighted in blue.

sw.111nl

(HP 5406)
NLR

Internet2

rtr.ictc

(Juniper MX960)

cc.wcc

(Cisco 6509)

br.hper

(Cisco 6509)

br.ul

(Cisco 6509)

cr.ictc

(Cisco 6509)

Qwest

Time Warner

NLR
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