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SKAO Global HQ,
Jodrell Bank, UK I

\o
SKA-Low Site, Murchison,
Western Australia

SKA-Mid Site,

Karoo, South Africa

Il SKAO Partnership - includes SKAO Member States* and SKAO Observers (as of April 2023) I African Partner Countries
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SKA Regional Centres:
SKAQ data processing stages

Large-area Perth Correlated/ Caléggted
response data conditioned Products
streams - - - signals

i 1
u y
2 Pb/s 8.9 Th/s :: 7.8 Th/s

9
a

Regional

Beamformed data steams Centres
(focused on sky patch)

i |

20 Tb/s 8.9 Thb/s

Cape Town




GEANT.ORG

{GNA

Global Research and Education Networks
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Metwork of E

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 (GEANT)
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Global Network & Paths of Interest to SKA
Dedicated 100 Gigabit Primary paths (red lines) & Backup paths (

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 vear IRU per 100 Gbit circuit proiected to 2025 prices

USS.3M/Year

Fibre Cable Systems — SKA relevant
Major NREN Paths — SKA relevant
emmms» Dedicated for SKA - Primary
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) from both telescopes

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 * Five flows on the submarine cable from Cape Town to
Singapore London

* Then join the general-purpose routed IP academic * Then join the general-purpose routed IP academic
network network

* Single flows on the routes to Canada, China and India,

Australia is local, and two 20 Gbit/s flows would be * Different submarine cables used to reach India and

carried to London to reach SRCs in Europe and South Australia, Europe is local, and two 20 Gbit/s flows
Africa 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 R
the shared academic network & it

* |solation of SKA traffic from other users (= ' o

* Easier for NRENs to implement the routing, - B e .
policies and monitoring e “T =

e 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 a
alternative network path

e Configuration actions have to be undertaken by
the NREN and a Site to join the SKA VRF
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LHCOPN
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Line speeds: Experiments:
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https://twiki.cern.ch/twiki/bin/view/LHCOPN/OverallNetworkMaps
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LHCOPN: traffic growth
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Current LHC schedule

2024 | 2025 | 2026 | 2027 ' 2028 | 2029
- : i ] i'1ai i | 6 . |
SPS NACONS Phase 1 LS3 now scheduled to begin
PS i July 2026, 8 months later
2 than planned

2030 ' 20 ‘ 2032 2033 ' 2034 ' 2035 : .

o —1 3*; | -1 | : : High-Luminosity LHC (Run4)

LHC will start June 2030, 14
5PS months later than planned
PS
PS8 -
a LS4 is delayed one year

2036 ' 2037 2038 | 2039 ' 2040 | 2041

LHC EYETS
injectors

.lmg Shut-down {Re)Commissoning -Opﬂmon .Yxhnxd Stops
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Soon 20 years of LHCOPN CHCOPN

LHCOPN was started in 2005

Next year we should celebrate the
20" anniversary

SO0 Mt B Cam o - kit Wocate . 20051118
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Experiments supported @
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Worldwide LHC Computing Grid
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LHCONE around the world
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LHCONE L3VPN: A global infrastructure for High Energy Physics data analysis (LHC, Belle I, Pierre Auger Observatory, NOvA, XENON, JUNO, DUNE)
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Total LHCONE traffic on GEANT (last 6 months)
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Upcoming:

é’ LHCOPN-LHCONE meeting #54 - Manchester, Jodrell Bank - 2
UK

18 Mar 2025, 09:30 — 20 Mar 2025, 14:00 Europe/London

WLCG

Werddwide LHC Computing Grid
2 Edoardo Martelli (CERN)

Description The meeting will be in person, with the possibility to join remotely.
Refreshements and local transportation are kindly sponsored by JISC and UK SKA Regional Centre

Venues:

» on Tuesday and Thursday: Jodrell Bank Centre for Astrophysics, The Alan Turing Building, Department of Physics and Astronomy, Oxford
Road, The University of Manchester, M13 9PL, UK. More information here
« on Wednesday: SKA Observatory, Jodrell Bank, Lower Withington, Macclesfield, Cheshire, SK11 9FT, UK

ETAs

e The UK is transitioning to requiring Electronic Travel Authorisations (ETAs) for most visitors who do not require visas. Details of who needs
and ETA and can apply - and how to apply - are available here:
o https://www.gov.uk/guidance/check-when-you-can-get-an-electronic-travel-authorisation-eta
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Any questions?

vincenzo.capone@geant.org

www.geant.org
o © GEANT Association
3z ‘:{ As part of the GEANT 2020 Framework Partnership Agreement (FPA), the project
S o receives funding from the European Union's Horizon 2020 research and innovation
programme under Grant Agreement No. 856726 (GN4-3).
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