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& \LR

A Fiber owned and operated by R&E state & regional network
A Lower cost due to crossubsidy fromDarkstrandoperations

A Excellent service from ESS team

A Strong interest from experimenters

A Infrastructure ready for 4Gbps 100Gbps, and next 120
years

A Strong connections to GLIF

A Support and mindshare at Cisco

A Engaged and diligent staff

A Stronger relationships with federal agencies
A High uptime

I. The Network for Advanced Research and Innovation
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w5 NLR L1 Availabilit g S

April 100% 99.9%

March 100% 99.99%
February 99.999%  99.879%
January 100% 99.95%
December 99.97% 99.94%
November 100% 99.99%
October 99.9998% 99.93%
September  99.98% 99.93%
1Q (JarMar)  99.99995% 99.944%

4Q (OctDec) 99.99% 99.95%
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w NLRL2 Availabilit‘

April 100% 99.99%
March 100% 99.99%
February 100% 99.83%
January 100% 99.91%
December 100% 99.95%
November 100% 100%
October 100% 99.999%
September  100% 99.97%
1Q (JarMar) 100% 99.91%
4Q (OctDec) 100% 99.98%
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- Quilt Commodity Connectivity Response

A Submitted a response to the Quilt CIS RFP

A Provide commodity connectivity over NLR infrastructure
¢ Sweet spot in the price/quality curve

¢ Partnering withTeliaSonera to resell their Tier 1 commodity service

A NLR would purchase full 10 Gbps connections, pass on cost savings of
large aggregation to Quilt Participants

A Support is a combination of NLR and TeliaSonera.
I NLR would be the sole contact with TeliaSonera.
I NLR would provide the customer support to those who purchase the service.

A Review Process
I Follows the standard Quilt submission and review process
I Semi-finalists will be contacted on May 24th

I Detalls of the process can be found at:
A http://www.thequilt.net/proj -cis/2010RFP/2010CISRFPHome.html

“
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Wy |ellaSonera

A Currently provider to
¢ SoX
¢ DANTE / GEANT

A Strong international connections

A National US footprint

A Provides IP transit to 99% of European PTTs

A Serves NRENSs in Germany, Italy, Spain, Scandinavia ar

Russia
AGeSEtEAF{2YSNI LISSNR 6AGK |
GAOK | G201t LISSNAyYy3I OF LI
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w» Commodity Aggregation Service

A Pricing
¢ $2.35/Mbps/month for connection to an NLR CRS router
¢ Plus NLR Support Fee
¢ Must connect to NLIRoPat own cost
¢ No commit required
¢ Pricing can be lower if we commit more than 20Gbps of interest

l The Network for Advanced Research and Innovation
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|IP Backbone I Europe

-

Legend \
O PoP

Atlantic
Ocean Points of Presence (PoPs)

1 Amsterdam, - Barcelona, - Berin,

4 i 5 B Is, &

7 Budapest, ¢ Cologne, © Copenhagen,

10 Dublin, '1 Disseldorf, 1 Frankfurt,

13 Hamburg, 1< Helsinki, 1° Kiev, ¢ London,
17 Madrid, 17 Marseille, 1 Milan, 20 Moscow,
21 Munich, 22 Oslo, 2= Paris, -« Poznan,

2% Prague, °* Sofia, * 7 St Petersburg,

24 Stockholm, *© Valencia, *U Vienna,

71 Warsaw, °7 Zurich

To New York

To New York

To New York

Using partners, we are able to extend the
network reach beyond own infrastructure.

To New York

To New York

To Ashburn

Atlantic
Ocean
To Ashburn

p

Caspian
Sea

Sea

: International
TeliaSonera | (5rrier
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IP Backl?one I Asia & US
el

: International
TeliaSonera | (5rrier




IP Network Facts

AWe have close to 2 Terabytes of Peering Capacity
AWe send 64,000 routes to our Peering Partners

AOur directly connected customers represent more than 20% of the publicly reachable IPv4
Internet prefixes. (Source: Renesys).

AWe can reach more than 25% of the publicly reachable IPv6 Internet prefixes via our directly
connected customers worldwide (Source: Internal Research).

A70% of the TOP 10 most popular sites on the web are directly connected to AS1299 (Nov, 09)
A80% of the TOP 20 most popular sites on the web are directly connected to AS1299 (Nov, 09)

AMore than 99.8% of our peering capacity is implemented via private peering connections
which are the primary way to guarantee service quality to all Internet destinations.

Carrier




IP Network Facts, Continued

AOur 50/70 IP network design and dimensioning rules can support customers with high
guality requirements and ensure that we always have enough backbone capacity to carry
the customer traffic within our network.

ATeliaSonera International Carrier provides very comprehensive BGP Traffic Engineering
community support (available via RIPE) which can help customers to properly distribute
their traffic between the upstream suppliers.

AAs part of the IP Transit service TeliaSonera International Carrier can provide the industry
standard community based Blackholing solution which can help customers to handle DoS
and DDoS attacks.

AThe biggest names of the Internet have chosen TeliaSonera International Carrier as their
service provider T companies like: Google, Microsoft, Akamai, Blizzard/Activision,
Facebook, Dant e, Southern Light Rail, and 1

Carrier
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World Communication Awards 1
Best Wholesale Carrier and Best New Service 2009

The juryds motivati on

Best Wholesale Carrier:

ATeli aSonera I nternati onal
focus and expansion of its business far beyond the
traditional wholesale carrier market. They

constantly seek new ways to both grow their

business and seek the changing need of

customers. Their single-source strategy and
commitment to customized services in media
distribution and gaming has paid off and proved

that wholesale operators can differentiate

themselves. TeliaSonera International Carrier is an

i nnovative carriero

f oThe

Jjuryoés motivation for

Best New Service:

Caff Thieg ihsasa abrsitlrloingntl Pi ni ti at.
real corporate social responsibility. The service
combines intelligent routing without affecting Internet

perf or manceo

winner

TeliaSonera ‘ International

Carrier



wp |echnical Priorities

A L2/L3 redesign
¢ Merge L2/L3 infrastructure to make it more efficient

A New Services
¢ Commodity Connectivity
A Quilt RFP
¢ Direct Peering
A Top 10 Destinations
A Cloud Services
¢ Caching

l The Network for Advanced Research and Innovation
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5; Technical Priorities

A Cost Savings
¢ Sparing
¢ Review existing programs

A NLRview
¢ Isitused. If not, can it be used for other projects, such as OpenFlow

A Resources for Researchers
¢ Review existing contributions and sunset any that are no longer productive.

A TelePresence Enhancements
¢ Harden infrastructure
¢ Add capability
A Interoperability, WebEx interface, recording capability
¢ Understand cost recovery mechanisms

I The Network for Advanced Research and Innovation




w» Sparing

A Sparing program
¢ Initiate to improve response time (better than NBD during
weekends and holidays)

¢ Reduce Costs

A Transponders:
¢ 2008: $796,000
¢ 2009 & forward: $0 (Would be $883k without sparing)

A Other Cisco L1:
¢ 2009: $791,970 (was projected at $970Kk)
¢ 2010 & forward: $97,265 (Chassis & TCC to allow TAC calls)
¢/ 2a0a {KINBR gA0K 5{ FT2NI ahil
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Wy |elePresence

r

A NLR/I2 MOU
¢ Now working closely with 12 on TelePresence activities
A Connectivity
¢ Over 70 sites connected, 15 more in the queue, new inquires every day
Ccale22NRdGe 2F aAridasSa 02yySO0G (KN dz
¢ Others connect through regional connections to NLR and Kansas City
A UMich, Internet2, GPN

¢ A few through Internet2
A Harvard

A Connections to Commercial Exchanges

¢ AT&T contract was extended for 2 months. Now past the extension, bu
no move to turn it off

¢ Contract with Tata is pending
A Provides connectivity to Cisco TP exchange, thus Cisco rooms, as well.

“

The Network for Advanced Research and Innovation



University of
Peking (4)

a] g ¥
s I g
(3 m ’,4’—
University of
Vienna

‘ m(m_ultiple)' M
W ' SALT LAKE CITY

Sl "
LOS ANGELES PHOENIX |

i >~
SANDIEGD
N

e =

]

, EL PASC
NLR Poinbf-Presence (POP) \

\

| c;" o N .
| - 7
NLR TelePresence Exchange \/ | , oy - PENSACOLA\ \ JACKSONVILLE
SAN ANTONIG™ HOUSTON '\\

ALEIGH

m NLR TelePresence Endpoint N

m NLR TelePresence Endpoint Coming Soon \x_\l _

l The Network for Advanced Research and Innovation




LR

5; OpenFlow

A Funding to NLR from GENI
¢ Total fundingg about $1M

¢ Coverghe cost of infrastructure
A OpenFlowswitches (HP)
A Backbone Waves
A FrameNetinfrastructure
A Currently does not cover any direct personnel time

A Project Management

¢ KathyBenninger- Overall project management and interaction with the
GPO and research community

¢ Ron Milford- Engineering support

I The Network for Advanced Research and Innovation
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LR

9; Project collaborators

A GENL Global Environment for Network Innovations (NSF

A Campuses:

Clemson

Georgia Tech

Indiana University
Princeton

Rutgers

Stanford (lead)
University of Washington
University of WisconsiqgMadison
A NLR

A Internet2

D N D D D N N N
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GEC7 Demo
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5; NLR OpenFlow deployment path and PoPs




A | 4
National Telecommunications & Information Administration BROADBAND
Broadband Technology Opportunity Program m e
NaEYY cosmnes

Proposal for:

A United States Unified
Community Anchor Network

INTERNET:

GloballsT ciena. Vinfinera ‘dises JUNIPESL

Indiana University

l The Network for Advanced Research and Innovation
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€ USUCAN Requested Infrastructure

Figure C:
U.S. UCAN Optical Build with Partnerships
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