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Nothing here about…
• Geopolitical risks

• Undersea cables

• Climate change mitigations

• … but HEP is well set here

• Computing landscape changes

• Cloud services

• HPC centres
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CHEP 2023

… so what am I going to talk about?       
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Katy in Hamburg: “There are other bottlenecks than network bandwidth”



What next?
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~DC24
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Tb/s



~DC24 using DC29’s y-axis
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Tb/s



What challenges?
• Ethernet bandwidths keep increasing

• There are new technologies

• There is plenty of time

• Networks have always delivered

8ethernetalliance.org
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2005 reality:



What challenges?
• It hasn’t always been plain sailing
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Early LHC data transfers worried NRENS! 



What challenges?
• It hasn’t always been plain sailing

• Our data transfers are (mostly) inefficient …

• … and we don’t understand them
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14Plot by Tristan Sullivan from analysis of Esnet High-Touch data collection (Yatish Kumar)

DC24



Jumbo Frames
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From an analysis of ESNet High-Touch data for

>100MB XRootD and HTTPS transfers during DC24



Understanding Traffic Flows

16



17



18



But this only works with IPv6! IPv4



Managing

Traffic Flows:
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NOTED

in action
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What challenges?
• It hasn’t always been plain sailing

• Our data transfers are (mostly) inefficient …

• … and we don’t understand them

• More global data-intensive science collaborations

• LHC traffic won’t always be dominant

• Life will be more complicated
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Courtesy Michael Kirby, FNAL
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Courtesy Fabio Hernandez, IN2P3



More global science – More complication
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Asia

North America

South America

Europe



LHCONE in a multi-science world
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Network Routing Wizadry
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Summary
• Wide area networking will continue to deliver quality 

services for the HEP community into the HL-LHC era.

• But

• we need to (re)learn how to transfer data efficiently,

• we need to understand and perhaps manage traffic flows,

• IPv4 has to go, and

• life will be more complicated in a multi-science world.
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