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Outline

A Facility

A Data management & Storage
A Farming

A Network
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Data management and
Storage




Storage resources

A Disk
A ~100 PB on GPES

accessible from HTC Jobs ”
(via POSIX or WebDAYV) .

A 9 PB on CEPH-FS - in production since June 2025

GPFS disk space (PB)

dedicated to HPC clusters .
A Tape 00 s TS0 2
A ~300 PB
A 3 libraries
- Oracle SL8500 i i i i i i
- IBM TS4500 iiiiii
- IBM TS4500 (2) - in production since Jan 2025 ST SIS SIS
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Storage services

INEN
A Following WLCG DOMA Initiative, decommission of gsiftp and srm
A All the storage resources can now be accessed only via https/ xrootd
A 19 StoRM WebDAV endpoints (deployed behind a NGINX reverse proxy )
A 5 dedicated to each LHC experiment (but ALICE)
A 4 shared among no-LHC VOs
A 4 StoRM Tape REST API endpoints
A One for each LHC experiment (but ALICE)
A One shared among the others
A 18 XrootD endpoints
A ALICE uses XRootD for accessing tape resources via dedicated plugin
A Including several redirectors for CMS federation
A Including Pelican -based OSDF -Cache for Virgo -LIGO collaboration
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INFN

CNAF

Oracle SI85@0 IBM 4500 Data Tape Migration Status

A Decommissioning legacy Oracle SI8500 tape
library to reduce costs , Iimprove scalability
reliability and security

A Migration started January 2024
A Total data to migrate: 60 PB
A Data already migrated: 20 PB
A Issues
A Sporadic unreadable files

A Limited avallablility of TS4500 tape drives
and cartridges

A Delay on repack activity

A Next Steps

A By the end of 2025 deploying new TS4500 tape
drives and cartridges to resume data migration
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INEN

COMPUTING POWER PERCENTAGE PER TENDER

Computing resources

A Farm power ~1.03 MHS23 - e

A x86 64
- 455 kHS23 @ CNAF
- 562 kHS23 @ CINECA Leonardo
A ARM e
- 15 kHS23 - 4 Ampere ARM nodes '
- 45 kHS23 - 1 NVIDIA Grace node

2017
4%
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INFN

- CNAF

CINECA Leonardo worker nodes

l \ I re - Exascal e I I I C SySte | I l 10 Leonardo - BullSequana XH2000, Xeon Platinum 8358 32C 1,824,768 241.20 306.31 7,494

2.6GHz, NVIDIA A100 SXM4 64 GB, Quad-rail NVIDIA

@5007,0c 2025

HDR100 Infiniband, EVIDEN

A 2 Partitions

A General Purpose - CPU only
1536 nodes

A Booster - 4x GPU A100-64 per node
3456 nodes

A INFN-T1 extends to 200 GP i CPU only nodes

A accessible via "whole-node SLURM jobs”
spawning HTCondor WN
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INFN

~ GNAF

Software

A Whole farm running on AlmaLinux9.6
A HTCondor 24.0.6 (HTC-CE 24.0.2)

- plan to upgrade to HTCondor 25
early next year

A CVMFS 2.12.7-1
A GPFS 5.1.9-11

HTConddr

Software Suite

Gather data from sources Store/provide data Forward data / take action

(AN |
k© J IBM Spectrum Scale F p—
e

Plugin — €
0%255

AAdopting AUDITOR to account CPU usage

https://alu-schumacher.github.io/AUDITOR/latest/

£ openstack. Collector @i

P i

z = Nl
—— — i - I~ ugln —
e— Database
—

| AR
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Batch system

A 6 HTC-CEs for Tier-1 (INFN-T1)
A 1 HTC-CE for LHCD Tier-2 (INFN-CNAF-LHCB)
A 1 local Schedd i

A ~60k Cores

1.20M HS

110M HS

M HS B i v WWW\M‘W M L
oKk g '“«\n[I ‘\..Wlkw MUWM\\WL\J \ ‘ \\WW 1 W \ h f

800K HS \

Requested CPUs Architecture

700K HS

Idle Running aarch64

Ay 240 Rl 240

HEPScore usage Submission

3
600K HS
500K HS

400K HS

300K HS

200K HS

== alice 199 K 100K HS
cms 156 K
z‘:-‘; = |hcb 139 K Gr|d ° Hcs)7/27 07/31 08/04 08/08 08/12 08/16 08/20 08/24 08/28 09/01 09/05 09/09 09/13 0977 09/21 09/25 09/29 10/03 10/07 10/  10/15 1019  10/23
= atlas 1K 2 2 8 = running - multi_core 566K HS 516K HS
‘ms S Al be -OK = running - single_core M1AKHS 412K HS
19% == virgo 36.3K = pledge 866K HS 861K HS
Ihcf 271K available 998K HS 950K HS
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HPC clusters

A One legacy HPC cluster
dedicated to a project with CERN

A New HPC cluster
funded by Next-gen EU project "TeRABIT"

A Resources
- 16 CPU nodes (192 cores, no HT)
21 GPU nodes (192 cores, 4 NVidia H100)
A 2 racks bare metal (SLURM)
A 1 rack via OpenStack

A @500 submission

The List.
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Cloud

3 cloud infrastructures:

A INFN Cloud backbone: central cloud

federation point, provides laaS, PaaS
and SaaS for INFN and other project
(eg. ICSC)

ACIoud@CNAF: laaS Infrastructure for
CNAF services and experiments

A EPIC Cloud: ISO 27001, 27017 and
27018 certified laaS infrastructure

for biomedical experiment dealing
with sensitive data
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Cloud infrastructures @ CNA

Total Disk Used Disk
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Cloud@CNAF Accounting
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