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Introduction: Status of the experiment and 2026 plans

With respect to the TDR, LHCb data-taking was 

delayed by two years and shortened by 6 months.

Data taking years: 2024, 2025 and early 2026

Data are reconstructed in HLT farm and streamed to 

the Tier-1 tapes via a buffer hosted by the Tier-0.

Disk stores data to be processed by physics WGs 

during the year (staging campaigns last months).

As per TDR, analysis activities (including simulation) 

are delayed wrt. acquisition by 0.5/1 year.
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CPU

🚀🚀🚀
Fixed some issues with the new detector in 2024, 
2025 data taking is now proceeding at full steam!
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CPU
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2025 data taking is now proceeding at full steam!
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Introduction: Status of the computing fundings in 2025
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Warning on UK 2026 funding round (for DISK)Good funding round in 2025: Pledges = requests!
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The CNAF-Storage saga…
Multiple mitigations put in place 

by Storage in 2025 🙏
Still some serious operational 

issues due to undersizing of the 

setup for data-transfers.
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→ CNAF DISK
→ CNAF 
TAPE

Migration away 
from Huawei

Migrations @1.2 GB/s
< 1.72 GB/s agreed in 2021

GGUS:1000269 (2025-08-06)
 GGUS:682599 (2025-03-11)

GGUS:681921 or GGUS:169555 (2025-01-30)

Few 1000s files corrupted usually due to local 

network issues or FS overload.

POSIX access bypasses checksum verification, 

preventing prompt discovery and intervention

Storm-WebDav 
crashed by too 
intense reading

Max. bandwidth < expected
40 GB/s / 18 PB < 5 MB/s / job

Attempt using nVME for critical access presented at CCR workshop. 

The total achievable throughput from nVME is lower than from HDD.

https://docs.google.com/document/d/1rUhHdhlSgpU_Doam3Muox9XxnPQJEmqaf5_ZtzWsI5E/edit?tab=t.0#heading=h.k7c6yk8d274t
https://helpdesk.ggus.eu/#ticket/zoom/1000269
https://helpdesk.ggus.eu/#ticket/zoom/2732
https://helpdesk.ggus.eu/#ticket/zoom/2022/7047
https://ggus.eu/index.php?mode=ticket_info&ticket_id=169555
https://agenda.infn.it/event/45424/contributions/263513/
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Difficult operations → slight under-usage of storage
* but most of 2025 data is still in Tier-0 buffer or to-be acquired
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DISK for data processing

Buffer-in-front of tape

TAPE

CPU
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Requests 2026
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Link to the spreadsheet with all the numbers

Pledge `25 Overpledge `25 Total `25 Request `26 Increment Increment

CPU T1 156.800 HS23 16.736 HS23 173.536 HS23 206.241 HS23 32.705 HS23 261.640 €

CPU T2 87.500 HS23 0 HS23 87.500 HS23 106.301 HS23 18.801 HS23 150.408 €

DISK T1+T2 18.100 TB 1.711 TB 19.811 TB 23.387 TB 3.576 TB 357.600 €

TAPE T1 32.900 TB 19.112 TB 52.012 TB 60.528 TB 8.516 TB 68.128 €

CERN-RRB-2025-009

%
FTE

 RRB: 18.3%

Used for CPU & DISK OP

%
FTE

 Tier1: 25.9%

Used for Tape Overpledge

%
FTE

 CRIC: 16.9%

Used for: Pledges

INFN share

https://docs.google.com/spreadsheets/d/1Zh0FCOdWZEInB9p5UD4N6Riz7YDzenhb/edit?gid=1526186748#gid=1526186748
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Assuming the same strategy as for 2025
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Pledge `26 Increment Increment Overpledge `26 Increment Increment
CPU T1 190.463 HS23 33.663 HS23 269.304 € 15.778 HS23 -958 HS23 -7.664 €
CPU T2 106.301 HS23 18.801 HS23 150.408 € 0 HS23 0 HS23 0 €
DISK T1+T2 21.598 TB 3.498 TB 349.800 € 1.789 TB 78 TB 7.800 €
TAPE T1 39.495 TB 6.595 TB 52.760 € 21.033 TB 1.921 TB 15.368 €

1. Assign 2026 pledges based on %
FTE 

CRIC (16.9%)

2. Assigned overpledges may be included as notes in CRIC as well

3. Overpledge extension especially significant for TAPE:  +1.9 PB 

(decision could be postponed to make this available, if needed, in fall 2026)

Total: 837 776 €
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At the end of 2024, it was decided that the Tier-2 

CPU is not over-pledged. 

So the CPU over-pledge is limited to the Tier-1 quota.

Remarks
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WLCG Management Board Nov. 26th, 2024

The WLCG suggests the tape buffer should not be subtracted to experiment’s budget.

Since 2024, LHCb devoted 1 PB of disk storage to write buffer to mitigate under-sized 

migration throughput.

1 PB of disk overpledge will be installed in 2025 Q4.

https://indico.cern.ch/event/1356247/#3-wlcg-service-report
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Risk analysis: what if…
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Increased pressure on the 
analysts to adopt Fast 

Simulation techniques.

Reduced statistics for the 
simulated samples, possibly 

affecting systematic 
uncertainties.

Reduced publication rate 
(results queued and delayed)

Buffers get limited,
operations more difficult, 

reprocessing more frequent.

De-prioritization of data 
selections, analyses postponed 

to future processing rounds. 

Data parking: entire trigger 
streams are parked to tape to be 

analysed during LS3.

Pressure on the Tier-0 buffer 
during data taking.

Reduced HLT2 output 
bandwidth to cope with 

missing long-term storage.

Physics descoping. 
Analyses whose data don’t fit 

tape storage are cancelled 
from the LHCb program

… LHCb runs out of CPU … LHCb runs out of DISK … LHCb runs out of TAPE
…manageable… …tedious… …embarrassing… 
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Focus on the CPU

CPU is mostly used for Simulation. 

LHCb has been working on faster simulation options for years, developing:

● Detailed Simulation (2500 kHS23.s/event for Run3  ~  2x cost for Run 1)

● ReDecay Fast Simulation (120 HS23.s/event for Run3 < cost for Run2 < cost for Run 1) 

● Generator-only simulation, completed parametrically (O(10) HS.s/event)

Even if most of the events are obtained by ReDecay, Detailed Simulation dominates the cost.

At some point, Simulation became so fast, that we introduced “Filtering” to discard the 

simulated events not passing the trigger/offline selections to save on storage.

Today, the plethora of Simulation type is so wide that 

it is becoming difficult to predict the overall cost of a production before launching it.
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CPU is generally easier to procure than storage (e.g. in Tier2/HPC).
It is also the least critical resource to the data processing.

Still, it is the most expensive resource billed to funding agencies.

The cost per “event complexity” decreased over time thanks to optimization campaigns

🧐
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An effort towards a better monitoring with INFN Cloud
Following the recommendations from the c-RSG, LHCb has established an Offline 

Resources Task Force (ORTF) with the mandate of understanding, modelling and projecting 

the resource usage, by leveraging several “dashboards” (mostly static daily reports).

A new interactive dashboard focused on Simulation is being developed on INFN Cloud, 

using Cloud-Native technologies: 

● Kubernetes for service deployment and job scheduling

● CERN SSO (OIDC issuer)

● ClickHouse for interactive DB querying

● Grafana for the actual dashboarding

● S3 for collecting dumps of the Dirac DB

Currently hosted in a playground deployment in AI_INFN tenancy of Cloud @CNAF
12

Upon C3SN blessing,
a possible use-case for a managed 

Kubernetes cluster within INFN Cloud.

Resources
Services: 4 vCPU + 20 GB memory

(+ K8s masters if self-managed)
Nightly jobs: 8 vCPU + 32 GB memory
Storage: S3 bucket w/static credentials
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Lamarr Flash Simulation as a Flagship of ICSC-Spoke 2

Several parametric-simulation options exists in LHCb.

INFN contribution: 

solutions tightly integrated within Gaudi

In particular, Lamarr: setting challenging 

requirements in terms of training/deployment 

infrastructure and MLOps.

While developing the Flash Simulation, LHCb is 

enthusiastically contributing to the evolution of the 

INFN Computing landscape 

(Spoke2, Spoke 0 and TeRABIT)

14
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Training and transpilation of a GAN from GitHub Actions on Leonardo via InterLink.

Leonardo node
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Conclusion

The end of Run 3 is near and data taking is progressing well.

2025 pledges+overpledges were consistent with the requests, 

some worries for rumors from the UK mainly concerning disk procurement in 2027.

Tape remains the most critical resource to enable design throughput at HLT2 level, 

but also thanks to to the INFN over-pledges 2025, the situation seems under control.

Most concerns are for operation difficulties with CNAF Storage, under-sized in terms of: 

throughput to the farm, bandwidth from buffer to tape, size of the buffer in front of tape.

When pushing the system at the limit (by LHCb or e.g. for network failures) files can get 

silently corrupted.

16
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An eye to 2027 and beyond

Disk and tape requests will cease to increase 

since next year.

The CPU requests, on the other hand will 

explode, mitigated only partially by the 

availability of the HLT farm.

Analytics of the simulation jobs and 

development of fast simulation options will 

be precious to the collaboration to mitigate a 

foreseeable CPU shortage in 2027.

As LHCb-Italy, we are active on these items 

and acknowledge support from INFN Cloud.
17

DISK [PB]

TAPE [PB]

CPU [HS23]

Blue band updated 
wrt. TDR

Blue band updated wrt. TDR
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Backup

18
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A possible way forward replicating the 2025 pattern

1. Assign 2026 pledges based on %
FTE 

CRIC (16.9%)

2. Consolidate 2025 CPU and DISK overpledges as 2026 overpledges

3. Extend TAPE overpledge by 1.9 PB 

(decision could be postponed to make this available, if needed, in fall 2026)
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Pledge `26 Increment Increment Overpledge `26 Increment Increment
CPU T1 190.463 HS23 33.663 HS23 269.304 € 16.736 HS23 0 HS23 0 €
CPU T2 106.301 HS23 18.801 HS23 150.408 € 0 HS23 0 HS23 0 €
DISK T1+T2 21.598 TB 3.498 TB 349.800 € 1.711 TB 0 TB 0 €
TAPE T1 39.495 TB 6.595 TB 52.760 € 21.033 TB 1.921 TB 15.368 €

Total: 837 640 €


