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The HL-LHC challenge – data volume and complexity
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The HL-LHC challenge –hardware trends
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• Cost of hardware decreasing vs time 😄… but not as steeply as before 😳

• In general, trends driven by market (revenues) rather than technology  

Difficult to support the HL-LHC computing needs w/o a budget increase (unlikely to happen)
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https://cds.cern.ch/record/2802918


Event Generators @ HL-LHC
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Impact of event generation in the HL-LHC computing resource needs

(estimates from 2022, in case of minimal progress)   



HL-LHC computing review – 2021
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Presentation

Input document

Review report

https://indico.cern.ch/event/1058274/timetable/#preview:3987078
https://link.springer.com/article/10.1007/s41781-021-00055-1
https://cds.cern.ch/record/2803119/files/LHCC-G-183.pdf


Heterogeneous Grid Infrastructure
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Organisation of WLCG facilities in Tiers: simple but effective way to define the expected quality-of-

service and target metrics specified in the WLCG MoU. But ..
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• Network connectivity not a limiting factor

• Relaxing the Tier model increases flexibility

• Heterogeneous facilities (HPCs and

Clouds) offer additional opportunities



Germany: HPC Resources & WLCG in practice
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Simplify provisioning and utilization of third-party compute 
resources for the GridKa communities:

Dynamic, transparent and on-demand integration via 
COBalD/TARDIS (in-house development)

Provide community-overarching unified entry points
to a variety of resources (HPCs, Clouds, …)

Demonstrated production scale operation during 
scale test together with HoreKa (KIT HPC cluster)

Production deployments across HEP institutes & 
HPC resources coordinated by KIT/GridKa

Site specific accounting is now also possible with 
AUDITOR

Gradually migration of University WLCG Tier-2 
compute resources towards NHR HPC Centers
(HPC Tier-2) in progress (done until 2028)

HoreKa

Scale Test



HPCs and pledges …
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The LHC experiments are using CPU capacity at HPCs since ~20+ years:  

Theoretical

pledge

Transparently integrated into WLCG T1/T2

CNAF/Cineca

or…

Opportunistically 
• with initiatives to move the collaboration with HPC 

centers into consolidated partnerships 



HPCs and pledges …
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To consider HPC resources as part of the pledge the experiments need to … 

1) be able to integrate the HPC resources with their workflow/data management systems 

The issues listed before (limited connectivity, configs (RAM, local disk), different AAI need to be 
addressed. Integrating the HPC with a WLCG site is one possibility but not the only one. E.g. 

EuroHPC Federated Platform (EU)
Integrated Research Ecosystem (US)

https://www.eurohpc-ju.europa.eu/document/download/c53eed45-b13e-41eb-9f98-91432965655d_en?filename=EN-EN_Technical%2Bspecification_Final_0.pdf
https://www.osti.gov/servlets/purl/1984466/


HPCs and pledges …
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To consider HPC resources as part of the pledge the experiments need to … 

2) be able to run the vast majority (if not all) workflows in there (GPUs, non-X86 CPUs)  

• Excellent progress porting HEP offline software to non-X86 CPUs (ARM) 

• Very few HEP offline applications can benefit of GPUs today 

❖ Event Generators being a noticeable exception => It is crucial to support the experiments 

integration GPU-ready generators in production

❖ Good progress in Simulation (AdePT, CELERITAS)

❖ Offline reconstruction available on GPUs in some cases (ALICE), a target for Run-4 for others

• AI/ML will present a unique opportunity to leverage GPU capacity (being that HPC or not)   



EuroHPC access opportunities
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Review of EuroHPC allocation policies

Nearly all systems are 50% owned by EuroHPC, 50% by the 
hosting state; at least 4 types of calls

• R&D: show that your code can be executed on the machine 
(possibly after some negotiations / changes with local admin

• Only technical evaluation

• Benchmarking: show that your code can scale 1 → N node

• Only technical evaluation

• Regular Access: production level, after having shown the 
readiness of the codes (via the previous two); tens-hundred 
millions CoreH

• Technical + scientific evaluation

• (Strategic access: top-down, decided by EC or the EuroHPC 
governing board; up to 10% of the full EuroHPC capacity)

• Political evaluation

We can go one by one, or try to have an 

umbrella request handled for example by 

CERN; suggestion is to go the “national 

path” if there are links. Fast proposals, 

100% success rate if “reasonable”

Previously via PRACE, now handled 

completely within the EuroHPC JU. Needs a 

full proposal and positive scientific 

evaluation. Success rate well below 100% 

Less known; up to now “strategic access 

status” granted only to Destination Earth 

(climate) and Human Brain Project (brain 

simulation)



Conclusions
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• HPCs are part of the WLCG infrastructure since many years and provide WLCG pledges 
in some cases

• HPCs will play a very important role for the next phases of HEP computing

• The capability to run workflows on a more diverse (heterogeneous) set of compute 
architectures will be a key ingredient for future use of HPCs

• Event Generators are one of the principal applications for many reasons 

• It is important to continue with the event generators workplan defined in 2021 for the HL-
LHC computing review

• In many respects .. I am not telling anything new 


