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R&E Infrastructure

The Network Bedrock

Instruments
Computation

AAI Storage & 
Repositories

eScience

Observations Ideas

Human Collaboration 
and Interactions

Talent & Knowledge
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Nordic Partnership

• 5 independent NRENs, tradition for 
collaboration

• NORDUnet: regional network, 
international connection

• 25+ year history
• 1 million users
• NORDUnet incorporated, owned 

equally by NRENs, funded by 
NRENs

• Serving world’s 8th largest economy

RHNET
UNINET

T

SUNET

FUNET

DeIC



NORDUnet
Nordic infrastructure for Research & Education

Nordic R&E Networks
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NORDUnet 2017
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Where is the traffic going?

EUROPE
36%

GEANT
9%DIRECT PEERS -

CDN/CP
18%

US & THE AMERICAS
27%

MIDDLE EAST & AFRICA
1%

ASIA/PACIFIC
9%
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Europe, Africa, Middle East
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The Americas
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Asia - Pacific
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Serving the Traffic

• Global R&E network connectivity
• Connections to global research resources 

and instruments
• Interfacing commercial cloud providers, 

globally
• Settlement-free Peering
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High Energy Physics – 1400% growth in 2 years

11/24/17 11

x5 in < 24 months
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Year on Year Growth
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2020: 600-700 Gbit/s
(Max Avail 920 Gbit/s)

2032: 40000 Gbit/s

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

Rate of Change?
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Meeting the BW Challenge

Open Line System

ILAROADM ROADMILA

• Data Center Interconnects
• Open Line systems, Pluggable Merchant optics
• Disaggregating the network
• Blurring the line between DWDM and routers
• Enables network resource sharing
• Dramatic reduction of (total) cost
• … but adds complexity
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Zero-Touch Networking
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Our Reality

Research and education will be 
completely unconstrained 
by the physical location of 
instruments, people, 
computational resources, or data.  



NORDUnet
Nordic infrastructure for Research & Education

Example

• Picture of KI
• + PeeringPlease connect our Hong  Kong Campus

… and be in control of quality
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Our Global Partners

• Japan
• ORIENT
• TEIN

But there’s AUP’s

And connections missing
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Shared Infrastructure
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The 2025 Vision
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Dedicated Systems – Data 
Transfer Node

© 2015, Energy Sciences Network
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Big Science
Ingrid'Mann'' ''

Head'of'Projects,'EISCAT'Scien9fic'Associa9on'''

EISCAT'&'EISCAT_3D'

Mee9ng'on'EISCAT_3D'data'handling'14'January'2014'''
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Specialize Infrastructure
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Wide-Area LAN
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Being There
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Data Transfer Nodes

• Optimized disk-to-
disk performance

• Optimized at OS 
and HW level

• Focus on campus-
to-campus data 
movement

• 1Gbps, 10Gbps, 
40Gbps, 100Gbps
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Pacific Research Platform
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Enabling Data-Driven Work

Anyone
Anywhere
Any time
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The Nordic Gateway for 
Research & Education


