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Global Research and Education Networks



Advanced European Network of E-infrastructures 
for Astronomy with the SKA     AENEAS - 731016

Fibre and Cable Systems and major NREN paths

• The 2020 intercontinental fibre cable systems used by the international research and education 
community.

• Document produced for the SKA Regional Centres Coordination Group
John Nicholls (AARNet) & Richard Hughes-Jones (GÉANT)

March 2020 Richard Hughes-Jones  AENEAS Review M36 / Luxembourg 3
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Global Network & Paths of Interest to SKA
• Dedicated 100 Gigabit Primary paths (red lines) & Backup paths (yellow lines) from both telescopes

• Use of the academic network infrastructure shared between user communities (blue lines).

• 1 PetaByte/day pushed by SDP from each Telescope → 100 Gigabit/s for the Full Design

• Costs based on 10 to 15 year IRU per 100 Gbit circuit  projected to 2025 prices

• Primary 100G bandwidth USD 
1.7 – 2.3 M per year

• Backup 100G bandwidth USD 
2.3 – 3.3  M per year When 
required

• SKAO agreed to funding the 
operational costs of these paths

• Funding for the shared network 
infrastructure follows that for 
other science communities 
(bottom-up cost model)
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Main Data Flows

• From the Telescopes to the SRCs for the 1st replica of Observatory Data 
Products (ODP).

• Between SRCs to create the 2nd replica of the ODPs

• Between SRCs to create a 2nd replica of the Advanced Data Products (ADP).

• In terms of storage there will also be an archive copy of the ODPs and ADPs 
stored at the SRCs.
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Global Paths of the Data Flows Pushed to the SRC for the 1st Replica

• Five flows on the submarine cable from Perth to 
Singapore

• Then join the general-purpose routed IP academic 
network

• Single flows on the routes to Canada, China and India, 
Australia is local, and two 20 Gbit/s flows would be 
carried to London to reach SRCs in Europe and South 
Africa

• Five flows on the submarine cable from Cape Town to 
London

• Then join the general-purpose routed IP academic 
network

• Different submarine cables used to reach India and 
Australia, Europe is local, and two 20 Gbit/s flows 
cross the Atlantic to SRC in Canada and China

SKA1-LOW Australia SKA1-MID South Africa
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Global Data Flows if the SRC Re-distribute data 2nd Replica

• Each SRC accepts its fraction of the Observatory Data Products and re-distributes to another SRC.

• SRC has 20 Gbit/s flow from the telescope & a second continuous 20 Gbit/s flow from another SRC.

• Each SRC sends out a 20 Gbit/s flow.

• Makes substantial use of the shared academic network
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Global Network Connectivity for SKA

• Global VRF based overlay with peering linked over 
the shared academic network

• Isolation of SKA traffic from other users

• Easier for NRENs to implement the routing, 
policies and monitoring

• SKA traffic can be engineered

• Use specific paths & routes

• Layer 3 VPN routing provides isolation

• Layer 3 will re-route traffic as long as there is an 
alternative network path

• Configuration actions have to be undertaken by 
the NREN and a Site to join the SKA VRF
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https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps

https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps
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LHCOPN: traffic growth

Run2
2015-2018

Run3
2022-

Run1
2010-2012

Gbps

• Run1: 2010-12 
LS1:    2013-14 
Run2: 2015-18 
LS2:    2019-21 
Run3: 2022-26
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Current LHC schedule

LS3 now scheduled to begin 
July 2026, 8 months later 
than planned

High-Luminosity LHC (Run4) 

will start June 2030, 14 
months later than planned

LS4 is delayed one year

LS3 - HL-LHC deployment

Run4

Run3
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Soon 20 years of LHCOPN

LHCOPN was started in 2005

Next year we should celebrate the 

20th anniversary
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Experiments supported
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LHCONE around the world
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Total LHCONE traffic on GÉANT (last 6 months)
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Upcoming:



ありがとう
Any questions?

www.geant.org

© GÉANT Association
As part of the GÉANT 2020 Framework Partnership Agreement (FPA), the project 
receives funding from the European Union's  Horizon 2020 research and innovation 
programme under Grant Agreement No. 856726 (GN4-3).

vincenzo.capone@geant.org
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