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Belle Il Experiment

& - Asymmetric lepton collider.
PSR ’ ¢ - e Upgrade from previous Belle experiment.
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— o Estimated size of the dataset collected by the
~experiment is O(10) PB/year.
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Belle |l Status

« Data taking started in 2019.
* In July 2022 we started the Long Shutdown 1
« Data taking restarted early 2024, first collision 20 February 2024

» 6 PB
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Belle Il Computing Model

Similar to WLCG, but without using the t "Tier-N"
imilar to , but without using the term "Tier DIRAC

KEK = Host Iaboratory (Cf TO) * The main system with configuration, workload management + data I/O by jobs

r We used to have a DIRAC extension for "dataset’ distribution and deletion => switched to Rucio

* To regiSter detector data onto Girid * Hosted at KEK, BNL, and a few other sites

* Permanent store of 100% raw data

P . Rucio
* Prompt processing

: . * The distributed data management system
* incl the activities below

* File catalog + Metadata catalog

Raw Data centers (Cf T1 ) v We used to use LFC, migrated to Rucio in 2021
’ + We have been using AMGA., supported by KISTI, but now moving to Rucio
* Permanent store of replica raw data distributed over 6 sites « Hosted at BNL

* Prompt processing and Reprocessing FTS

* To transfer files (protocol = mostly davs, in some cases srm+hitps, or root)
* Hosted at KEK and BNL

* incl. the activities below

Regional Data Centers (cf. T1+T2

* To host data for analysis IBISCQ VOMS, IAM
* incl the activities below Nap0|| = Hosted at KEK (VOMS replica at DESY for redundancy)
+ Test IAM at CNAF, for early phase testing (very helpful)

MC Production Centers (cf. T1+T2A

* To run MC production jobs and analysis jobs 2024 Feb.06 - BPAC annual review - Computing - Ueda .
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Belle Il Activities

Running jobs by JobType
65 Weeks from Week 52 of 2022 to Week 12 of 2024
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Belle Il Global Computing Infrastructure

e 55 sites providing pledged | Type Resource provided
and opportunistic CPU Pledge 451.6 KHS06/KHS23
I I
esources CPU Opport. 408.9 kHS06/kHS23
e 29 Storages
DISK 16.8 PB
e 5 Tape systems
TAPE 11.9 PB
R For Production: 31 kjobslots pledged and 33 klobslot opportunistic
NEW CHALLENGES FOR SITES I
® Token Based Authentication | *Additional storage under implementation in some of the sites
® End-of-life of storage technologies (DPM, gsiftp, 1| TYPE Resource provided
srm)
® Update the Operative system (RHEL9/AImalinux9) | CPU 36.7 KHS06/HS23 Resource for
® Network Operation (Link update, Jumbo Frame) I ' <:| calibration
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Belle Il Computing Model

Successful transfers (activity)
500 K

Successful transfers per day in the last 12 months
Peak >450kTransfers - Av 90kTrasfers/day
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IBiISCo Resources for Belle Il

2PB of Storage Reserved for Belle Il, the disk
space is released for the collaboration
according with the pledged program.

32 Nodes dedicate for Belle Il each one with 48
core and 96 threads for a total of 3.072 thread.

Each node provides 1.1 kHSO6 for a total of
more than 35 kHS06 available for the
experiment

The available resources are enough to cover
the pledged request for the next years

UNIONE EUROPEA

Istituto Nazionale di Fisica Nucleare

Fondo Europeo di Sviluppo Regionale

RICERCA
€1nno .‘HZ\UHE



Belle Il Italian Sites

Normalized CPU usage by Site
52 Weeks from Week 13 of 2023 to Week 12 of 2024

60 +

50

40 |

30

kHS06

20

10

u] T _A; -
Apr 2023 May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023 MNov 2023 Dec 2023 Jan 2024 Feb 2024 Mar 2024
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Usage of Computing resources in Belle Il

Normalized CPU usage by Site
52 Weeks from Week 13 of 2023 to Week 12 of 2024 Milestone for Italy 2023/24_ 12%

Italian Share in the last 12 months
13.1%
e Peak >than 40k jobs running.

(o]
8
T 32kJob Slots Pledged and
Z . ob Slots Pledged and a
. L.
Opportunistic resouces
' g ! User Jobs 51.2%
Apr 2023 May 2023 Jun 2023 Jul 2023 Aug 2023 Sep 2023 Oct 2023 Nov 2023 Dec 2023 Jan 2024 Feb 2024 Mar 2024 ° . (s}
Max: 367, Min: 22.3, Average: 112, Current: 22.3
W OSG.BNLUs 145% 0O LCG.Napoliit 33% O LOGKISTLKr 03% [0 LOG.Legnaro.it 01%
B LCG.KEKjp 12.4% @ LCG Torino.t 33% M LCG.TAUI 03% 0O DIRACShandong.cn 0.1% . .
B ARC.SIGNETsi 95% @ CLOUD.Australiaau 28% [ EuroHPC Vega.si 03% W 0SG.UMiss.us 01% IB'SCO Na Oll on the TOP 10
H DIRAC.UVic-local.ca 9.0% M LCG.CESNET.cz 27% W LCG.IHEP.cn 03% M DIRAC.BINPru 01%
B LCG.KEK2.jp 81% M LOG.IN2P3CCfr 21% M LOG.CYFRONETpl  02% [ LCG.ULAKBIM.tr 0.1%
O LCG.DESYde 76% W LCG.HEPHYat 15% M DIRAC.NDU.jp 02% O DIRAC.TMU.jp 01%
B LCG.CNAF.t 65% M LOGKTTARDISde  16% W LCG.Roma3.it 02% O LCG.KMLip 0.0%
B LCG.KIT.de 59% H LCG Pisait 09% W LCG.LALfr 01% M DIRACNigatazjp  0.0%
@ DIRAC.UVic.ca 4.4% W ARC.MPFMU.de 0.5% M LCG.Frascati.it 0.1% ... plus 15 more
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Storage Resources in Belle |l

Temporary data/replicas on DISK
intermediate output, raw data
staged for reprocessing, analysis
output, calibration data, ...

Persistent data on DISK with life cycles based on
data production/processing campaigns

mdst: reconstructed data (both real data and MC)
udst: skimmed data produced from mdst, with
additional parameters for analysis

- Mar 2024
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Storage Resources

Volume per Site

IBiSCo Napoli Storage in the set of
PRIMARY Storage of Belle Il experiment
which include the more stable and

performant facilities of the collaboration.

The disk area is dynamically managed by
the Data Management System.
Currently there are 343TB occupied

== CNAF
== Napoli
Torino
= Pisa
== Frascati

Roma3
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Usage of IBiSCo Napoli Storage in Belle Il
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Belle Il Network

100G Global Ring LHCOPN Optical LHCONE L3 VPN

runned by SINET infrastructure. that can Connecting all the major
be used without Data Centres

jeopardizing resources
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HCONE L3VPN: A global infrastructure for High Ener;
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LHCONE L3VPN: A global infrastructure for High Energy Physics data analysis (LHC, Belle II, Pierre Auger Observatory, NOvA, XENON, JUNO
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Belle Il Ongoing Activities

e Authentication with token for computing and storages resources

e Currently running DIRAC v7r3, Migration to DIRAC 8.0

e Migration from AMGA Metadata Catalog to RUCIO

® Transition from SRM/Gsiftp to DAVS/Https protocols for storage access
e Cloud resources: Exploit new technologies for use Cloud resources

IBiISCo Napoli is a testbed site for new technologies.
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Conclusions

Belle Il resumed data taking in early 2024, and activities are now ongoing to
collect new data and continue the intense scientific program.

The IBiSCo Napoli site is actively contributing to distributed computing activities
by providing stable, up-to-date, and well-ranked computational and storage
resources.

Thanks to its extensive experience in running data centers, the Napoli site is also
coordinating infrastructure and network activities for the entire experiment. The

IBiSCo site serves as a reference center for testing new technologies.
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