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NORDUnNnet NORDUnet and Nordic NRENs

Nordic Gateway for Research & Education

5 independent NRENSs, tradition

for collaboration

NORDUnet: regional network,
international connection

30+ year history

1 million users \
Annual budget: About 20 Million $
NORDUnet incorporated, owned
equally by NRENSs, funded by

NRENs




NORDUnet Nordic R&E Networks

Nordic Gateway for Research & Education

NORDUnet

Nordic Infrastructure for Research & Education




NORDUnet NORDUnet
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Nordic Gateway for Research & Education




NORDUnet Supporting the User

Nordic Gateway for Research & Education

Anywhere
Any time




NORDURNet 1Integrated e-Infrastructures

Nordic Gateway for Research & Education
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NORDUnet Open Exchange
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NORDUnNnet Global Collaboration w/ OXP

Nordic Gateway for Research & Education

AutoGOLE




NORDUnet Networking with OXPs

Nordic Gateway for Research & Education
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NORDUnet Global Network w/OXPs

Nordic Gateway for Research & Education

NORDUnet

Nordic Gateway for Research & Education

Global R&E network connectivity
Connections to global research resources
and instruments

Interfacing commercial cloud providers,

globally
Settlement-free Peering
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NORDUnet NDN & ANA-200G

Nordic Gateway for Research & Education
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« Federated network centred on OXPs

« Federated Operations - dependable, trustworthy,
safe - centred on OXPs




NORDUnet

Nordic Gateway for Research & Education

Fana

NORDUnet 4
RUNNET %
SURFnNet ety
PSNC / PIONEER
EEnet

Sandvikas' ®/0slo
.
Drammen
Skien Ton r,'h;rq
.

Porsgrunn

Trollhattan
LGEIEREEDT ’
.

Gothenburg
*

Struer,
Holstebro +
Silkeb

Ringkobing Aa r.hu';

Copenha

svadeDenmark e

SR
erg 3
= Ofense

Rostock
LiigEck

Stade

Bremerhavene Flamburg

) Brema
1\ -

Ams*_da

<
7

“e9ucsNftherlands
Brela

Han| Ser

Bielefeld {run:;wu‘,k

*Buren Halle

/\ntv/."cﬂ N ‘Duishiirge’e Essen .
O b s

I~ ® Dusseldorf G ! rmany Leipzig

W » e Cologne
Slille .

Zentrum

S

Frankfurt
.

¢

L'e Havre

FRlsingboradkistianstad b
. ’

Neubrandenburg " Police
‘ -

~ .
Steglitz-Zehlendorf = -

= Magdeburg

Chemnitz—

§Plzen="Czech Republic \

Joint Networks w/ OXP
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NORDUnNet Global Network Architecture

Nordic Gateway for Research & Education

Effort of Global R&E Network Community
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Open Exchanges a Key Building Block



NORDURNet 1ntegrating Infrastructures

Nordic Gateway for Research & Education

Institution
NREN Services
User
HPC Centre
Public Data
Repository < Commercial
Cloud Provider
Academlc Saentific
Cloud Resource Instrument

Making it Ubiquitous
Anyone - Anywhere - Any Time




NORDUnet Sharing Connections

Nordic Gateway for Research & Education

Cloud Provider B Cloud Provider A

Direct to OXP

<

Cloud Provider D
end-2-end
connection Direct to OXP

Cloud Provider C



NORDURNet e-Infrastructure Landscape

Nordic Gateway for Research & Education
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NORDURNet Arab Region OXP (AGE-0X?)

Nordic Gateway for Research

Connecting the Region - Connecting the World



NORDUnet

Nordi

Thank You!

The Nordic Gateway for
Research & Education

Lars Fischer
<lars@nordu.net>
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GEANT Coverage
M RedCLARA Network
I EUMEDCONNECT3 Network
M TEIN Network
M AfricaConnect - UbuntuNet Alliance
I CAREN Network
SILK-Afghanistan
I Other R&E Networks

Dark shading: Connected to regional network
Light Shading: Eigible to connect to regional network

— 10 G
— s of 30 Ghys
— s O 900 BOpS

-7
4 -
‘ : \pl . TransPAC 2,

¥
UbuntuNet

:

v g ’ i o
100 Gbps g

30 Gbps

10 Gbps

10 Gbps backup
>1Gbps<10Gbps
<1Gbps

GEANT and partner networks enabling user
.~  collaboration across the globe
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