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NORDUnet R&E Infrastructure

Nordic Gateway for Research & Education
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NORDUnet

Nordic Gateway for Research & Education
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5 independent NRENSs, tradition for
collaboration s
NORDUnet: regional network,
international connection
25+ year history
1 million users
NORDUnet incorporated, owned
equally by NRENSs, funded by
NRENSs
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NORDUnet Nordic R&E Networks
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NORDUnet NORDUnet 2017
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NORDUNet where is the traffic going?

Nordic Gateway for Research & Education

MIDDLE EAST & AFRICA
1%




NORDURNet Europe, Africa, Middle East

Nordic Gateway for Research & Education
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NORDUnet The Americas

Nordic Gateway for Research & Education
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NORDUnet
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NORDUnet Serving the Traffic

Nordic Gateway for Research & Education

NORDU

Nordic Gateway for Research

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

Interfacing commercial cloud providers,
globally

Settlement-free Peering




NORDUnet x5 in < 24 months

Nordic Gateway for Research & Education

LHCONE Jan 2015 - Apr 2017
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NORDUnet Year on Year Growth

ordic Gateway for
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NORDUnet

The Terabit Challenge

Nordic Gateway for Research & Education
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NORDUnet Rate of Change?

Nordic Gateway for Research & Education

Effect of Chenged Growth %

Over 15 Years 1 Gbit Becomes:
80% Growth : 3748 Gbit/Sec
52% Growth : 351 Gbit/Sec
32% Growth : 49 Gbit/Sec




NORDURNnet Meeting the BW Challenge

Nordic Gateway for Research & Education

« Data Center Interconnects

« Open Line systems, Pluggable Merchant optics
« Disaggregating the network

e Blurring the line between DWDM and routers
« Enables network resource sharing

« Dramatic reduction of (total) cost

... but adds complexity




NORDUnet Zero-Touch Networking

Nordic Gateway for Research & Education

UK could have driverless government by 2020, say
experts

TECH experts have confirmed that the UK could have a driverless government as

soon as 2020. \_I
i |



NORDUnet Our Reality

ordic Gateway for rch & Edu

Research and education will be
completely unconstrained

by the physical location of

instruments, people,
computational resources, or data.



NORDUnet Example

Nordic Gateway for Research & Education
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NORDUnet Our Global Partners

Nordic Gateway for Research & Education

But there’'s AUP’s

And connections missing




NORDUnet Shared Infrastructure
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NORDUnet

Nordic Gateway for Research & Education
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KEY COMPONENTS . .
. Powerful Links
+ Open Exchange Points

COLLABORATION PRINCIPLES:
« Federated Operations

+ The Commons

« Deterministic Service

TIMELINE o)

n u GNAVISION 2013 2014 2015 2016 2017 2018 2020 2025




NORDUnet

Nordic Gateway for Research & Education

YOU WANT YOUR COUSIN To SEND YOU A FILE? EASY.
HE CAN EMAIL IT TO— ... OH, IT'S 25 MB? HMM...

}
DO EITHER OF YOU HAVE AN FTP SERVER? NO, RIGHT.
\
IF YOU HAD WEB HOSTING, YOU CoulD UPLOAD IT...

)
HMM. WE COULD TRY ONE OF THOSE MEGASHAREUPLOAD SITES,
BUT THEYRE FLAKY AND FULL OF DELAYS AND PORN FOPURS.

(
HOW ABOUT AIM DIRECT CONNECT? ANYONE STILL USE THAT?

\
OH, WAIT, DROPBox! ITs THIS RECENT STARTUP FRom A FEW
YEARS BACK THAT SYNCS FOLDERS BETWEEN COMPUTERS.
YOU JUST NEED TO MAKE AN ACCOUNT, 'NS'IHLLTHE-'

OH, HE :IUST DROVE
OVER To YOUR HOUSE
mm A USB DRIVE?
UH COOL THAT
£ WORKS, TCO.

T LIKE HOW WEVE HAD THE INTERNET FOR DECADES,
YET "SENDING FILES" IS SOMETHING EARLY
ADOPTERS ARE STiLL FIGURING OUT HOW TO DO.




NORDUnet Big Science

Nordic Gateway for Research & Education




NORDURNet specialize Infrastructure

Nordic Gateway for Research & Education
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NORDUnet Wide-Area LAN

Nordic Gateway for Research & Education

ESS-R1

ESS-R3

NORDUnet
MPLS

ESS-R2

ESS-R4

Kabenhavn

Lund




NORDUnet Being There

Nordic Gateway for Research & Education




NORDUnet Data

Nordic Gateway for Research & Education

o Optimized disk-to-
disk performance

« Optimized at OS
and HW level

Transfer Nodes

« Focus on campus-
to-campus data
movement

« 1Gbps, 10Gbps,
40Gbps, 100Gbps




NORDUnNet pacific Research Platform

Nordic Gateway for Research & Education

Pacific Research Platform

Pacific Wave CalREN HPR
CENIC

Berkeley

w 2 .co y

Palo Alto

NASA Ames/ San Jose A
NREN ,
Solgda t. . -\ " Internet2
PRP Partners include: @ : N :

Univ. of Hawaii System
Montana State Univ.

San Luis
Obispo

PRP Participants
O CC-NIE awardee
O non CC-NIE awardee

Northwestern Univ.
NCAR

MREN
StarLight

uic

Chameleon
UVA

AARNet
KISTI/KREONet
Univ. of Tokyo
NCSA

Clemson Univ.

Note: this diagram represents a subset of sites and connections. v1.16 - 20151019
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Nordic Gateway for Research & Education




The Nordic Gateway for
Research & Education




