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"This is a major milestone in the SDN era," said Rob Vietzke, vice president of network TALKBACK | TRENDING
services at Internet2. "We are pleased to partner with the ONOS project team to deploy this

breakout software-defined capability for the first time on a nation-wide production
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network. This work is a notable contribution by the R&E community in the effort to explore | am a staunch supporter of net neutrality

new research ideas in the field of networking and create prototype services that will and.."

influence the next generation of the Internet." TWC Threatened With Net Neutrality
Complaint -
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U.S., at speeds of more than 100 Gbps and at 8.8 Tbps of capacity, built atop an SDN ‘Now Rupert will be able to devote more
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substrate. More than 200 major research universities and 100 countries connect to one
another using advanced broadband connections over Internet2.

With this effort, Internet2 is using the capabilities of its SDN substrate to provision virtual
networks based on FlowSpace Firewall. An ONOS cluster is deployed in a virtual network
slice on the Internet2 network, controlling 38 OpenFlow-enabled Brocade and Juniper
switches. The SDN-IP Peering application deployed atop ONOS peers with other, traditional
networks. An SDN-based network like Internet2 provides benefits such as network
programmability, lower TCO and removal of vendor lock-in. In this particular case, the
centralized control plane leads to significant improvements in network operation efficiency
for the Internet2 network.

The ONOS project worked with the Internet2 NOC at Indiana University to validate the
ONOS/SDN-IP solution as one of the first virtual SDN networks deployed in production on
Internet2's nationwide network substrate. This deployment has allowed the ONOS
community to show the platform and the application's ability to work with heterogeneous
hardware devices, at scale, in a real network scenario. Early work in this space also
generated useful feedback that is now included as part of the requirements for upcoming
ONOS releases.

"We worked closely together in a lab environment to prepare ONOS for production
deployment on the Internet2 Network, providing many valuable insights on production
deployment of SDN-controlled virtual networks in a multi-tenant environment," said Luke
Fowler, director of software and systems for the GlobalNOC.

"A primary feature of the Internet2 Network is its ability to serve as a 'playground' for
piloting new advanced networking capabilities in a real-world environment with demanding
users and advanced applications capabilities," said Vietzke. "The ONOS and SDN-IP
peering deployment is another demonstration of how Internet2 and the academic
community continue to be a large scale platform in which pre-market innovations can be
prototyped at scale."

"ON.Lab, the ONOS Project and Internet2 have a very synergistic collaboration. At ON.Lab
we develop interesting open source SDN platforms and Internet2 is a keen early adopter
bringing new capabilities to its customers," said Bill Snow, vice president of Engineering for
ON.Lab. "With the deployment of ONOS on Internet2's nationwide network, we get to
validate and demonstrate ONOS's scalability, performance and high availability in a
production setting and learn from this experience to make ONOS better."

During ONS2015, there will be a live demonstration of this deployment. Please come join us
in the SDN Solutions Showcase for a live walk-through.

Industry Takeaways
In addition to having ONOS deployed in a large production network, there are other
significant takeaways of this solution that are worth the industry's attention.

The solution is simple and yet very powerful. It delivers a migration solution, whereby new
SDN capabilities can be deployed alongside existing IP-based networks so that industry
adopters can allow the two to coexist while accelerating SDN adoption in real networks. The
operators now have a choice to start the SDN deployment in any isolated environment and
then leverage an SDN-IP Peering type of application to connect this SDN island to the rest
of the network. Following that, they will be able to apply the SDN technology to the whole
network gradually at their own pace.

This solution may also be useful when operators want to build an SDN based transit
network, where high capacity is needed and lower CAPEX/OPEX is desired. This SDN-IP
Peering app along with ONOS is an optimal choice to help build such a cost-effective transit
network.

As of today, the use of this app on the Internet2 Network has already expanded, peering
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with additional deployments of ONOS at other universities and National R&E Networks
around the globe, including European R&E network GEANT/GARR and South American
R&E Network AmLight/FIU.

Technical Details

The SDN-IP Peering application developed by the ONOS project team and leveraging the
open source Quagga BGP suite, runs over ONOS, enabling peering among the SDN-based
Internet2 network with traditional IP-based networks and other SDN-based networks. The
SDN-IP Peering application establishes an iBGP connection with a traditional router (or
multiple connections when needed) in the SDN domain. This traditional IP router will then
build an eBGP peering relationship with the targeted IP network. Through the BGP
protocol, ONOS gains the knowledge of how to reach the external IP network.
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Based on the BGP routing information received, ONOS makes forwarding decisions for the
SDN-based domain and then downloads the OpenFlow forwarding information to the
switches. With this application, a communication channel is established between the
traditional IP network and SDN network and yet all switches in the SDN domain do not
need to support any routing protocol and remain pure SDN OpenFlow-based devices.

ON.Lab announced the availability of ONOS last December. The main partners include
AT&T, China Unicom, Ciena, Cisco, Ericsson, Fujitsu, Huawei, Intel, the U.S. National
Science Foundation, NEC, NTT Communications and SK Telecom.

About Internet2

Internet2® is a member-owned advanced technology community founded by the nation's
leading higher education institutions in 1996. Internet2 provides a collaborative
environment for U.S. research and education organizations to solve common technology
challenges, and to develop innovative solutions in support of their educational, research,
and community service missions. Internet2 also operates the nation's largest and fastest,
coast-to-coast research and education network, in which the Network Operations Center is
powered by Indiana University. Internet2 serves more than 90,000 community anchor
institutions, 280 U.S. universities, 65 government agencies, 40 regional and state education
networks, 85 leading corporations working with our community and more than 65 national
research and education networking partners representing more than 100 countries.
Internet2 offices are located in Ann Arbor, Mich.; Denver, Colo.; Emeryville, Calif.;
Washington, D.C; and West Hartford, Conn. For more information, visit www.internet2.edu
or follow @Internet2 on Twitter.

About the ONOS project

ONOS is the open source SDN networking operating system for Service Provider networks
architected for high performance, scale and availability. ONOS' ecosystem comprises of
ON.Lab and organizations that are funding and contributing to the ONOS initiative. These
include AT&T, NTT Communications, SK Telecom, China Unicom, Ciena, Cisco, Ericsson,
Fujitsu, Huawei, Intel and NEC; members who are collaborating and contributing to ONOS
include ONF, Infoblox, SRI, Internet2, Happiest Minds, KISTI, KAIST, Kreonet, NAIM,
CNIT, Black Duck, Create-Net, Criterion Networks and the broader ONOS community.
Learn how you can get involved with ONOS at onosproject.org.

r! e o
- \ - . .
1 B S |
E . Basks A B JEE
. E - .,
- ",
e

CLICK
HFFICIO.



http://globalmessaging2.prnewswire.com/clickthrough/servlet/clickthrough?msg_id=8003199&adr_order=39&url=aHR0cDovL29ubGFiLnVzLzIwMTQvMTEvMDQvb24tbGFiLWxhdW5jaGVzLXJldm9sdXRpb25hcnkt%0Ac2RuLW9wZW4tc291cmNlLW5ldHdvcmstb3BlcmF0aW5nLXN5c3RlbS1vbm9zLW9uLWJlaGFsZi1v%0AZi1pdHMtY29tbXVuaXR5LW9mLXNlcnZpY2UtcHJvdmlkZXJzLWFuZC1pbm5vdmF0b3ItcGFydG5l%0AcnMv
http://globalmessaging2.prnewswire.com/clickthrough/servlet/clickthrough?msg_id=8003199&adr_order=39&url=aHR0cDovL3d3dy50d2l0dGVyLmNvbS9pbnRlcm5ldDI%3D
https://n27.hal9000.redintelligence.net/c/publ97bmjjjatmp
http://globalmessaging2.prnewswire.com/clickthrough/servlet/clickthrough?msg_id=8003199&adr_order=39&url=aHR0cDovL3d3dy5pbnRlcm5ldDIuZWR1Lw%3D%3D

About the GlobalNOC at Indiana University

The Global Research Network Operations Center (GlobalNOC) at Indiana University
provides carrier grade operations, tools, and network expertise, while placing a singular
focus on the unique requirements of our research and education (R&E) community.

IU formed the GlobalNOC in 1998 to help Internet2 found its new R&E networking
community, providing high quality network operations center services for Internet2's
Abilene network. Since then, we have evolved alongside the community we serve, growing
from a three-person staff to an organization of more than 9o people who deliver unrivaled
service and support for the world's most advanced research and education networks.

SHARE THIS POST Loaln 3 Tweet < 1 1

mocky Mountain Regions of U.S.

The Weather Company Names Rhonda Bitterman

FREEZE FRAME

CABLE PIONEERS &
HALL OF FAME 2015

FREEZE FRAME -- |
MAY 18, 2015

ONDEMAND SUMMIT FREEZE FRAME --

JUNE 8, 2015

FREEZE FRAME --
JUNE 1, 2015

See All —

visita ora

nCLICK  MIGLIAIA DI ARTICOLI
JIFFICIO. DI CANCELLERIA IN UN CLICK

Clickufficio.it ©

BC Ratingslriteliigerice

""""""""""""" ABC, E! Stay Relevant With
Millennial Women

CREATIVE EI_RAI\ll(ET

T W

TUTechnology

New 'Hannibal’ Teaser Goes LINK: Google and GoPro
Inside the Psyche of FBI Create a 360-degree VR
Profiler Will Graham Camera

Consumer Groups Opt Out of
Facial Recognition Talks

Dolezal Grants Interview to “Top 100 Shows” - Friday,
NBC June 12 2015 How to Get Faster Video

Compression

Haivision Tapped as PSNI
Preferred Vendor Partner
What Hispanic Viewers Are
Watching in 2015

Universal TV Names Mike
Clements Executive VP of
Comedy Development

Sit Back, Relax, and Let This
Experimental Short Film

ChryonHego Lyric Provides
UHD Graphics for BT Sport

FCC Asked to Apply Do Not
Track to Google, Facebook

TWC'’s Matt Zelesko Heading

to Comcast

“Top 100 Shows” — Thursday,
June 11 2015

Kinetic Content Energizes
Female Audiences

Sweep You Away

Will Lifetime's New Will
Ferrell/Kristen Wiig Movie Be
as Straightforward as This
Trailer Suggests?

'Amy’ Colorist on Turning
Archival Footage Into a
Uniform Cinematic
Experience

Cobalt Digital Chooses Wall
Street Communications for
Global Content Marketing

FCC Consumer Bureau Chief
Appoints Open Internet
Ombudsperson


http://www.broadcastingcable.com/news/washington/consumer-groups-opt-out-facial-recognition-talks/141768
http://www.creativeplanetnetwork.com/news/produce/sit-back-relax-and-let-experimental-short-film-sweep-you-away/610278
https://twitter.com/intent/tweet?original_referer=http%3A%2F%2Fwww.multichannel.com%2Fprfeed%2Finternet2-implements-first-large-scale-deployment-onos-live-network%2F391358&text=Internet2%20Implements%20First%20Large-scale%20Deployment%20of%20ONOS%20in%20Live%20Network%20%7C%20Multichannel%3A&tw_p=tweetbutton&url=http%3A%2F%2Fwww.multichannel.com%2Fprfeed%2Finternet2-implements-first-large-scale-deployment-onos-live-network%2F391358%23.VYFGPA8JJMo.twitter
http://twitter.com/search?q=http%3A%2F%2Fwww.multichannel.com%2Fprfeed%2Finternet2-implements-first-large-scale-deployment-onos-live-network%2F391358
http://www.multichannel.com/content/cable-pioneers-hall-fame-2015/390797
http://www.multichannel.com/content/ondemand-summit/391382
http://www.tvtechnology.com/article/cobalt-digital-chooses-wall-street-communications-for-global-content-marketing/276354
http://www.multichannel.com/slideshow
http://www.multichannel.com/prfeed/weather-company-names-rhonda-bitterman-vice-president-agency-partnerships-development/391371
http://www.ratingsintel.com/what-hispanic-viewers-are-watching-in-2015/
http://www.creativeplanetnetwork.com/news/post/amy-colorist-turning-archival-footage-uniform-cinematic-experience/610275
http://www.tvtechnology.com/article/haivision-tapped-as-psni-preferred-vendor-partner/276359
http://www.multichannel.com/content/intx-2015-day-3/390529
http://www.multichannel.com/prfeed/joseph-electronics-hires-todd-harrington-manage-sales-west-central-and-rocky-mountain-regions-us/391372
http://www.broadcastingcable.com/news/programming/dolezal-grants-interview-nbc/141774
http://www.creativeplanetnetwork.com/news/produce/will-lifetimes-new-will-ferrellkristen-wiig-movie-be-straightforward-trailer-suggests/610277
http://www.tvtechnology.com/article/fcc-consumer-bureau-chief-appoints-open-internet-ombudsperson/276353
http://www.multichannel.com/content/cable-pioneers-hall-fame-2015/390797
http://www.multichannel.com/content/ondemand-summit/391382
https://n22.hal9000.redintelligence.net/c/p5cx5vx488dn9wj
http://www.tvtechnology.com/
http://broadcastingcable.com/
http://www.ratingsintel.com/top-100-shows-wednesday-june-12-2015/
http://www.broadcastingcable.com/news/fates-and-fortunes/twc-s-matt-zelesko-heading-comcast/141770
http://www.multichannel.com/content/freeze-frame-may-18-2015/390702
http://www.ratingsintel.com/kinetic-content-energizes-female-audiences/
http://www.creativeplanetnetwork.com/news/produce/new-hannibal-teaser-goes-inside-psyche-fbi-profiler-will-graham/610280
http://www.ratingsintel.com/
http://www.tvtechnology.com/article/chryonhego-lyric-provides-uhd-graphics-for-bt-sport/276357
http://www.multichannel.com/content/freeze-frame-june-1-2015/391001
http://www.multichannel.com/content/freeze-frame-june-8-2015/391180
http://www.tvtechnology.com/article/link-google-and-gopro-create-a--degree-vr-camera-/276360
http://www.multichannel.com/content/intx-2015-day-3/390529
http://www.creativeplanetnetwork.com/news/post/how-get-faster-video-compression/610279
http://www.multichannel.com/content/freeze-frame-may-18-2015/390702
http://www.multichannel.com/content/freeze-frame-june-1-2015/391001
http://www.multichannel.com/content/freeze-frame-june-8-2015/391180
http://www.broadcastingcable.com/news/washington/fcc-asked-apply-do-not-track-google-facebook/141771
http://www.ratingsintel.com/far-from-basic-abc-e-win-over-millennial-women/
http://www.multichannel.com/prfeed
http://www.broadcastingcable.com/news/fates-and-fortunes/universal-tv-names-mike-clements-executive-vp-comedy-development/141773
http://www.creativeplanetnetwork.com/
http://www.ratingsintel.com/top-100-shows-thursday-june-11-2015/

NEWS About Us Privacy Policy Subscribe Facebook

Twitter

BLOGS Contact Us Site Map RSS Feeds O

Advertise Terms of Use All Access

EVENTS
IMAGES
SUBSCRIBE

Editorial Calendar LogIn

Newsletters

NeWBay Copyright © 2014 by NewBay Media, LLC. All Rights Reserved. 28 East 28th Street, 12th floor, New York, NY 10016 T (212) 378-0400 F (212) MultiChannelg
Media 378-0470



http://www.multichannel.com/content/advertising/125957
http://www.multichannel.com/
http://www.multichannel.com/events
http://www.multichannel.com/blog
http://www.multichannel.com/sitemap
http://www.newbaymedia.com/privacy-policy/
http://www.newbaymedia.com/
http://www.broadcastingcable.com/rss.xml
https://w1.buysub.com/pubs/K2/MUL/MUL_iPad_Order.jsp?cds_page_id=124230&cds_mag_code=MUL&id=1393537225783&lsid=40581540257030346&vid=1
https://w1.buysub.com/pubs/K2/MUL/nav_sign_in_combo.jsp?cds_page_id=88989&cds_mag_code=MUL&id=1391787171011&lsid=40380921584025723&vid=2
https://www.facebook.com/MultichannelNewsMagazine
http://www.multichannel.com/news
http://www.multichannel.com/content/contact-us/125956
http://www.multichannel.com/sites/default/files/public/pdf/MCN_2015_Editorial_Calendar_2015_0601.pdf
http://www.b2bmediaportal.com/nbmedia/subscribe.aspx?b=MCN
https://w1.buysub.com/pubs/K2/MUL/MUL_iPad_Order.jsp?cds_page_id=124230&cds_mag_code=MUL&id=1410556447961&lsid=42551612440028429&vid=3&cds_response_key=I12KWEB
http://www.newbaymedia.com/who-we-are/
http://newbaymedia.com/
http://www.multichannel.com/slideshow
https://twitter.com/MultiNews
http://www.newbaymedia.com/terms-and-conditions/
https://w1.buysub.com/pubs/K2/MUL/nav_sign_in_combo.jsp?cds_page_id=88989&cds_mag_code=MUL&id=1410372905760&lsid=42531315057016185&vid=1

