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In this talk I'll try to cover the following topics:
1. LHCb 2026 Data Taking campaign.

2. LHCb resource usage by the UK sites.
3. RAL developments.

4.  LHCb news.

5. LHCb problems.
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2026 Data Taking campaign

* Very good luminosity harvest so far —Predted e LHCD Achioved - Targe

e
* Short DT year, so the target is 4.5fb™" ) o
* Very good progress, above schedule ] 7
* Atlas and CMS low mu setups help Tas
E

T r T T T T T T T T
2026-01-15  2026-02-01 2026-02-15 2025-03-01 2026-03-15  2026-04-01 2026-04-15  2026-05-01 2026-05-15  2026-06-01 2026-05-15 2026-07-01
Date

Planned vs achieved luminosity

Plot source: LHCb Tuesday meeting,
Spokesperson news
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https://indico.cern.ch/event/1674861/contributions/7040645/attachments/3255528/5811058/TM%2014%20April%202026.pdf
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LHCb Jobs at RALT1

Nowadays it’s a little tricky to calculate average HS23 usage..
* DIRAC code for calculating normalization factor is being updated,

* If we use static normalization factor from RAL,

we have:
* 14333*%14.3/0.60 = 341603HS23

* Blue = Wallclock years; purple = Normalization factor; green = wox |

= years in the reporting period

years

* Got lots of cores during the end year reprocessing campaign — exactly when
needed, so thanks a lot!

so can not be trusted
Used Wall time
31 Weeks from Week 35 of 2025 to Week 14 of 2026

8,000

* Pledge for FY 25/26 and 26/27 are 228 and 244 kHS23 resp.

* We are significantly above the pledge 4000 ]

2,000

o
Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026 Apr 2026

Max: 14,333, Min: 58.0, Average: 6,726, Curre

@ LCG.RAL.uk 143333
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Comparison

Executed jobs by Site

RAL has provided the biggest amount of CPU resources among
T s all T1 sites, in terms of executed jobs (first plot), walltime
(second), and cputime (third).

Wall time consumed by site
31 Weeks from Week 35 of 2025 to Week 14 of 2026

LCG.CNAFit
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NG CPU time consumed by site
31 Weeks from Week 35 of 2025 to Week 14 of 2026
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RAL T1 Job success rate

RAL jobs by Status 0
31 Weeks from Week 35 of 2025 to Week 14 of 2026 GOOd Success rate for LH Cb JObS

RAL wall time consumed by status
31 Weeks from Week 35 of 2025 to Week 14 of 2026

RAL CPU time consumed by status
31 Weeks from Week 35 of 2025 to Week 14 of 2026

W Done
B Failed

B Reschedul
B Completec

W Done 50051445
W Failed 60490.8
B Completed 15207.8
B Rescheduled 35

Generated ¢

Generated on 2026-04-10 11:45:45 UTC
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Disk usage

PFN space usage by StorageElement
32 Weeks from Week 34 of 2025 to Week 14 of 2026

m
o
10
5
0
Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026 Apr 2026
Max: 21.2, Min: 14.7, Average: 18.1, Current: 21.2
W RAL-DST 76.0% M RAL-BUFFER 34% @ RAL-FAILOVER 0.0%
@ RAL_MC-DST 19.4% M@ RAL-USER 12% W RAL-DC-BUFFER 0.0%

Generated on 2026-04-10 11:55:23 UTC
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Usage increased significantly
o The plot shows total Echo
occupancy
96% of the 25/26FY pledge (22PB) is used,
85% of the 26/27FY pledge
Thanks for the 26/27 Pledge!
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Tape usage

PFN space usage by StorageElement
32 Weeks from Week 34 of 2025 to Week 14 of 2026 ¢ Same for ta pe: 101% and 85% are used out
. of 25/26 and 26/27FY pledges

PB

0

Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026 Apr 2026
Max: 48.1, Min: 39.0, Average: 43.8, Current: 48.1

@ RAL-RAW 59.7% W RAL-ARCHIVE 33.6% W RAL-RDST 6.6%

Generated on 2026-04-10 11:55:27 UTC

22/04/2026 GRIDPP 55 8




Science and
Technology
Facilities Council

Rutherford Appleton
Laboratory

Tier-2 statistics

* Good performance of the Tier-2 sites

* High efficiency (see second plot)

* High success rate (third plot)

Executed jobs by Site CPU efficiency (Tier-2) Tier-2 jobs by Status
32 Weeks from Week 35 of 2025 to Week 15 of 2026 10¢ 32 Weeks from Week 35 of 2025 to Week 15 of 2026
32 Weeks from Week 35 of 2025 to Week 15 of 2026 ol
LCG Liverpool.uk
~G.UKI-T2-RHUL uk
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2G.GLASGOW.uk 80
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B LCG GLASGOW.uk 1380984.7 LCG Sheffield.uk
B LCG.UKI-LT2-IC-HEPuk 12077707 60 P
B LCGRAI 956394.9
| LCG. 728121.2 ECCRALER K W Done 9178101.3
B LCGUKLIT2-QMULuk 7221442 B Rescheduled 4192100
B LCG Lancaster uk 5572793 LCG Oxford.uk B filed 2737315
B LCGUKLIT2-RHULUK 5454684 B Completed 216318
IEPuk @ LCG.DUR 205485.8
B LCGECDFuk 162819.0 LCG Manchester.uk
O LCG.UKI-LT2-Brunel.uk 1293341 40
O LCG Sheffield.uk 1238592 B
B LCG Bristol.uk 91661.9 O
Rescheduled
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LCG.UKL-LT2-RHUL uk LCG GLASGOW.uk
LCG RAL-HEPuK 20!
LCG ECDFuk
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0
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Executed jobs by site Efficiency vs time by site Cumulative success rate
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Writable WN gateways at RAL

* It is good to use Local WN gateways for job stageout
* Removes load from external gateways (they sometimes maxing out their NIC capacity)
* Jobs do not depend on the availability of the external gateways

*Previous attempt to write data from RAL WNs to ECHO via local gateways was not successful
* We tried to write data via root first and then fell back to https in case of failures

* That could have caused race conditions between https and root, and sometimes file loss or
corruption during ceph instability periods

* That’s why this change was rolled back

* New approach: keep xrootd only for reads, redirect https traffic to local gateways, avoid
fallbacks

* Requires DIRAC change (done!)

22/04/2026 GRIDPP 55 10



https://github.com/DIRACGrid/DIRAC/pull/8291
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Writable WN gateways: old setup

— > Xroot

—— https

“Write”

Ext. gateway

Ext. gateway

Redirector

22/04/2026

GRIDPP 55
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Writable WN gateways : Apr 25 setup

Problem: race conditions when

ECHO is unhappy — rolled back. —— Xroot
On the positive site, Xcache —— https
(upstream) is now write-through!

-
Fo—
-
-~
-
-~
~

Ext. gateway

Ext. gateway

Redirector
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Writable WN gateways : Apr 26 setup

— > Xroot

Deployed!

—— https

Ext. gateway

gateway Ext. gateway
(xrootd-gateway.echo.stfc.ac.uk)

22/04/2026 GRIDPP 55

Redirector

(webdav.echo.stfc.ac.uk)
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Writable WN gateways : results

Significant reduction in write requests on external gateways can be seen

Succeeded Transfers by Channel
Number of files opened for write @ceph-svc28 21 Days from 2026-04-01 to 2026-04-22
80000 - &y U | d f
70000 "
5 o RAL WNs
o
60000 - =
n
9 a0
+» 50000 A &
@
=
Z 40000 20
30000
0
2026-04-01 2026-04-04 2026-04-07 2026-04-10 2026-04-13 2026-04-16 2026-04-19 2026-04
20000+ Max: 85.4, Min: 3.06, Average: 17.2, Current: 21.8
@ LCG.RAL.uk -> RAL-BUFFER 87.3% W LCG.Manchester.uk -> RAL-BUFFER 0.4%
10000 1 B Failed 36% @ LCGRALuk -> RAL-USER 03%
O LCG.RAL.uk -> RAL-DST 19% [@ LCG.Glasgow.uk -> RAL-BUFFER 0.3%
B LCG.RAL-HEP.uk -> RAL-BUFFER 12% M LCG Liverpool.uk -> RAL-BUFFER 0.2%
B LCG.CNAF.it -> RAL-FAILOVER 0.8% M@ LCG.CPPM.fr -> RAL-BUFFER 0.2%
0 = B LCG.GRIFfr -> RAL-BUFFER 0.6% [@ LCG.CESNET.cz -> RAL-BUFFER 0.2%
0 5 10 15 20 B LCG.CNAFit -> RAL-BUFFER 0.5% @ LCG.RAL.uk -> RAL_MC-DST 02%
B LCG.PIC.es -> RAL-FAILOVER 04% B LCG.UKI-LT2-IC-HEP.uk -> RAL-BUFFER 0.2%
Apl' day B LCG.NIKHEF.nl -> RAL-BUFFER 04% ... plus 123 more
. Generated on 2026-04-21 16:00:01 UTC
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LHCb News: tokens (1)

*Token status
* For CEs:

° tokens are used for job submission to HT-Condor Ces

° Though proxy supplied to the job as well, for data operations
° used for some test ARC CEs as well

° Same, jobs use proxiesfor data access

* For FTS transfers:
° (almost) All FTS transfers between disk storages are now using token authentication!

° Tape transfers still rely on x509 proxies

22/04/2026 GRIDPP 55 15



https://monit-grafana.cern.ch/d/veRQSWBGz/fts-servers-dashboard?orgId=25&var-group_by=auth_method&var-vo=lhcb&var-src_country=All&var-dst_country=All&var-src_site=All&var-source_se=All&var-dst_site=All&var-dest_se=All&var-fts_server=All&var-auth_method=All&var-staging=All&var-bin=1h&var-dest_hostname=All&var-source_hostname=All&var-activity=Data%20Challenge&from=1756684800000&to=1776297599000
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LHCb News: tokens

FTS transfers by auth method

09/08  oons  Oo/22  ©09/29  10/06  10P3  10/20 1027 O3 W0 TA7  Ty2a 12007 12/08 1275 12/22  12/20  0WOS 012 011 026 0202  02/09 0276 0223  03/02  ©03/09 0376  03/23 0330  0a/06  04n3

*Todo
* Expand usage for ARC CEs @)
* Use tokens for tape transfers(z)
e Use tokens for Job Stage in/out &>

22/04/2026 GRIDPP 55 16
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LHCb News: accounting with AUDITOR

° There is an interest in LHCb in the new accounting systems
> Volunteer sites to adopt this new tools are very welcome!

Evolution of the site level
accounting

= Currently, site-level accounting reports are generated by multiple
systems:
ARC generates accounting reports for ARC CEs.
The APEL client is used for HTCondor CEs.
Large sites with complex configurations often rely on custom implementations,
repeatedly re-implementing the same functionali?;l.
= The recently developed AUDITOR system appears to be a strong,
generic solution capable of covering all major use cases.
AUDITOR is supported by a young and ambitious team (12
contributors), and user feedback on the provided support has been
very positive.
A clear split of responsibilities between the APEL and AUDITOR teams
[¢ e development an
LCG Operations Coordination will encourage sites to adopt
UDITOR as the standard site-level accounting tool.

22/04/2026 GRIDPP 55 17



https://indico.cern.ch/event/1658127/contributions/6968954/attachments/3232687/5762823/AccountingEvolutionWLCGOPs.pdf
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Problems

At the time of writing, there are 4 opened LHCb tickets against UK sites.

Q vo_support: lhcb AND group.name: NGI_UK AND !state.name: closed AND !state.name: solved AND !state.name: verified\

No filter was configured.

# TITLE SITES TICKET AREA AFFECTED VO CUSTOMER GROUP STATE CREATED AT

UPDATED AT
O o 2 UKI-NORTHGRLI... Local Batch Sy... lhcb Alexander Rog... NGI_UK assigned 2026-04-17 14:09 2026-04-17 14:35
0O O 1002027 Corrupted file UKI-NORTHGRL... - lhcb Christophe Haen  NGI_UK in progress 2026-03-09 10:22  2026-04-14 11:46
O o i ids...  UKI-LT2-RHUL File Transfer lhch Alexander Rog... NGI_UK in progress 2026-01-23 09:18  2026-04-08 17:31
O O 1002208 Problems with ...  UKI-SOUTHGRI...  Storage Systems  lhch Alexander Rog... NGI_UK in progress 2026-03-2710:42  2026-04-02 09:51

Most of the tickets are either close to resolution or on hold, waiting for planned actions.

In total, 68 tickets opened against UK sites during the reporting period. Most issues were
resolved quickly.

22/04/2026 GRIDPP 55 18




Science and
Technology
Facilities Council

Rutherford Appleton
Laboratory

Problems: QMUL data excess

* In the end of Dec/beginning of Jan there was a problem with SRR access at QMUL

* DIRAC interpreted this as an invitation to put more data to the site @
* As a result, we exceeded the pledge almost 3 times

* Unfortunately, we do not have a lot of free space, therefore copying data to Lanzhou
* The site has low network capacity, so it takes really long.. PR Spocelisage by Storagetlement

33 Weeks from Week 34 of 2025 to Week 15 of 2026
* Sorry about that.. J,

* Protections against such pathological behavior can be very helpful

00
Sep 2025 Oct 2025 Nov 2025 Dec 2025

Jon 2026 Feb2026  Mar 2026 Apr 2026
Max: 1.92, Min: 0.49, Average: 1.09, Current: 1.26

W UKI-LT2-QMUL-DST 95.5% @ UKI-T2-QMUL MC-DST  4.5%

Generated on 2026-04-17 15:00:49 UTC
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Problems: xrootd client

* Xrootd clients from 5.0 to 5.3 inclusive have a bug
* At RAL it constitutes in the following way: every vector read request with >1 chunks fails

* Unfortunately, some LHCb software is linked to these xrootd versions
* Almost fixed!
* Buggy DaVinci versions are banned for WGProductions

* For user jobs LD_LIBRARY_PATH override is being prepared

WGProduction jobs at LCG.RAL.uk WGProduction jobs at All T1s except LCG.RAL.uk
31 Weeks from Week 35 of 2025 to Week 14 of 2026 31 Weeks from Week 35 of 2025 to Week 14 of 2026
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Thanks!

Any questions?
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Transfers to ECHO (backup)

Transfers to ECHO Transfers from ECHO
32 Weeks from Week 34 of 2025 to Week 14 of 2026 32 Weeks from Week 34 of 2025 to Week 14 of 2026

20

— 15

= =

o o

= =

=2 =

] O 10

£ £

~ ~

0 0
Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026 Apr 2026 Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026 Apr 2026
Max: 75.3, Min: 5.30, Average: 28.3, Current: 8.90 Max: 20.6, Min: 1.90, Average: 7.86, Current: 2.51
@ Succeeded 99.8% M LCG.LAPPfr-> RAL-BUFFER 0.0% @ Succeeded 99.6% @ RAL-DST -> CNAF-ARCHIVE 0.0%
@ LCG.RAL.uk -> RAL-BUFFER 0.1% M Ibvobox309.cern.ch -> RAL-DST 0.0% B RAL-BUFFER -> DIRAC.HLTFarm.lhcb 0.1% [ RAL-FAILOVER -> CNAF-BUFFER 0.0%
B LCG.Manchester.uk -> RAL-BUFFER 0.0% [ LCG.Beijing.cn -> RAL-FAILOVER 0.0% B RAL-FAILOVER -> MIT-BUFFER 0.0% M RAL-BUFFER -> RAL-RAW 0.0%
O LCG.UKI-LT2-RHUL uk -> RAL-BUFFER 0.0% M LCG.RAL-HEP.uk -> RAL-BUFFER 0.0% RAL_MC-DST -> DIRAC.Client.cn 0.0% [@ RAL-USER -> DIRAC HLTFarm.lhcb 0.0%
H PIC-DC-RAW -> RAL-DC-BUFFER 0.0% @ LCG.Glasgow.uk -> RAL-BUFFER 0.0% RAL-BUFFER -> LCG.RAL.uk 0.0% RAL-DST -> Beijing-DST 0.0%
@ Ibvobox310.cern.ch -> RAL-BUFFER 0.0% M LCG.NIKHEF.nI -> RAL-BUFFER 0.0% RAL-DST -> UKI-LT2-QMUL-DST 0.0% M RAL-USER -> LCG.CNAF.it 0.0%
@ LCG.CBPF.br -> RAL-FAILOVER 0.0% M LCG.GRIFfr-> RAL-BUFFER 0.0% [ RAL-DST -> Beijing-ARCHIVE 0.0% W RAL-FAILOVER -> SARA-BUFFER 0.0%
B LCG.RAL.uk -> RAL-USER 0.0% M Beijing-DST -> RAL-DST 0.0% B RAL-USER -> DIRAC Client.ch 0.0% M RAL_MC-DST -> DIRAC.LocalProdTest.local 0.0%
[ Ibvobox309.cern.ch -> RAL-BUFFER 0.0% ... plus 235 more B RAL-DST -> LCG.RAL uk 0.0% ... plus 259 more
Generated on 2026-04-10 11:55:18 UTC Generated on 2026-04-10 11:55:21 UTC
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Transfers to Antares (backup)

Transfers to Antares Transfers from Antares

32 Weeks from Week 34 of 2025 to Week 14 of 2026 32 Weeks from Week 34 of 2025 to Week 14 of 2026
1,200

1,000 H

— — 800 +
3 600 3
o o
= =
~ ~ 600 ]
(%] (%2}
D 400 K]
= =
400
200 |
o = !_ T T
Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026 Apr 2026 Sep 2025 Oct 2025 Nov 2025 Dec 2025 Jan 2026 Feb 2026 Mar 2026 Apr 2026
Max: 904, Min: 0.65, Average: 328, Current: 308 Max: 1,131, Min: 0.02, Average: 129, Current: 2.24
I Succeeded 96.4% I Beijing_MC-DST -> RAL-ARCHIVE 0.0% @ Succeeded 99.9% [ RAL-RAW -> DIRAC.Client.uk 0.0%
B Beijing-DST -> RAL-ARCHIVE 3 4% B CERN MC DST-EOS -> RAL-ARCHIVE 0.0% @ RAL-ARCHIVE -> DIRAC.Client.fr 0.0% M RAL-ARCHIVE -> CSCS-SCRATCH 0.0%
RAL-BUFFER -> RAL-RAW IN2P3_MC-DST -> RAL-ARCHIVE 0.0% @ RAL-ARCHIVE -> DIRAC.Client.ch 0.0% [ RAL-ARCHIVE -> DIRAC.Client.uk 0.0%
@ PIC-DST -> RAL-ARCHIVE 0 0% @ IN2P3DST -> RAL-ARCHIVE 0. 0% @ RAL-ARCHIVE -> LCG.Liverpool.uk 0.0% O RAL-RAW -> DIRAC Client.es 0.0%
@ NCBJ-DST -> RAL-ARCHIVE 0.0% M RAL_MC-DST -> RAL-ARCHIVE 0.0% [@ RAL-RAW -> RAL-BUFFER 0.0% M RAL-ARCHIVE -> DIRAC.Client.edu 0.0%
@ PIC_MC-DST -> RAL-ARCHIVE 0.0% @ GRIDKA MC-DST -> RAL-ARCHIVE ~ 0.0% B RAL-RAW -> DIRAC Client.ch 0.0% @ RAL-RAW -> DIRAC Client.fr 0.0%
@ CERN-DST-EOS -> RAL-ARCHIVE 0.0% [ CNAF_MC-DST -> RAL-ARCHIVE 0.0% B RAL-ARCHIVE -> LCG.CERN.cem 0.0% [ RAL-ARCHIVE -> LZU-DST 0.0%
B CNAF-DST -> RAL-ARCHIVE 0.0% @ GRIDKA-DST -> RAL-ARCHIVE 0.0% B RAL-RAW -> LCG.RAL uk 0.0% [ RAL-ARCHIVE -> CERN-SCRATCH 0.0%
@ RAL-DST -> RAL-ARCHIVE 0.0% ... plus 7 more @ RAL-ARCHIVE -> DIRAC.Client.cn 0.0% ... plus 4 more
Generated on 2026-04-10 11:55:25 UTC Generated on 2026-04-10 11:55:27 UTC
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UK sites Availability&Reliability (backup)

* Good performance for most of the sites
* Some were affected by long downtimes

vo | Incb v Profile  LHCB_CRITICAL v Tier Al v Country | UK v Federation | All v site ANl v Flavour  All v Hostname Al v Recomputations  status v = Mare Dashboards Q Website

Site * Availability Reliability
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rE— IR i see INIIAEONNERRNNIRRNERNATORRRERY ‘ T
Los.Ecoru (T R ssse IINNIINNERRRREOOOERRRERRNRINY i 7z
[ — e I see IANIIMERRRRRNRNEOORIRRRRRRRIINY ‘ i
LG Lancasteruk (I ] oaavs INIMIINERRRDIOMMERRRERORIINY ‘ nm sa5m
T sasox INIMNANERRNREOMMIRRRRRRRIINS nm
LoG Mancheser ik ] sxoos INIMMANRRRRREOOMERRRRRRRIINS T anas:
i sacwc AMIMATAMNERNRERMAERRRRRRRERY i i
oG RAL HEP I orse INNEARTIORRRORRTVORERNNINE ‘ i s002%
LooAALuK T socex AMINAEAMERNNIRMAERNATRAREERY T sa60%
Er—— sox INERRRTRRRRVRRRRRRRRANAIRE
OO ULT2-Brunel I sasos INIMIINEERRETIOOMERRRRRRRIINS i s050%
woukurzcuenu (MIMITAIMRORERNRRRNIOOEY T oose INENAERMERRRNNIRMNERNNTRRRRERY ‘ nm s0se%
woutrzavoac— (EEAAEMAREOERRERARRMRENIEE sosz IINIMEARERRRREOOMERRRRRONIINE I 22251
eourz-oioc— [IIMERNAREN i I ozaer INMRNARTRMRRRRATORRRRRNNINE T oraen
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LHCb News: 10 load (backup)

* We still rely on direct access for some job types (which works OK at RAL now!)
* That creates significant load on the storage

° See e.g. the plot below — LHCb is reading from echo more than 100GB/s when there are a lot of WGprod jobs!
* There is an interest in including this in our tests (e.g. DC27)

22/04/2026 GRIDPP 55
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LHCb News: HLT storage

* A new storage has been set up at the HLT farm for LHCb

* The interesting point is that it is a ceph(fs)-based storage with xrootd in front of it
* So very similar to the setup used at many UK sites!

Transfered data by Protocol Transfered data by Protocol
30 Days from 2026-03-18 to 2026-04-17 30 Days from 2026-03-18 to 2026-04-17
400 400 -
B0 3504
200 3004
250 - 250
[aa] 1]
200 = 200
150 150
100 + 100
50 50

0 0}
2026-03-18 2026-03-21 2026-03-24 2026-03-27 2026-03-30 2026-04-02 2026-04-05 2026-04-08 2026-04-11 2026-04-14 2026-04 2026-03-18 2026-03-21 2026-03-24 2026-03-27 2026-03-30 2026-04-02 2026-04-05 2026-04-08 2026-04-11 2026-04-14 2026-04

Max: 386, Min: 4.29, Average: 147, Current: 386 Max: 392, Min: 4.12, Average: 151, Current: 392
| file 386.1 M https 0.0 | file 3921 M https 01
Generated on 2026.04.17 16:17.42 UTC Generated on 2026.00-17 16:17:54 UTC
Uploads Downloads
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