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Outline

ÅFacility

ÅData management & Storage

ÅFarming

ÅNetwork
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Facility
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Tecnopolo
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Tecnopolo - Data Center

CNAF office

ÅNew facility 

ÅInauguration on May 2024

ÅPart of a bigger project of the 
Emilia Romagna Region
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Tecnopolo
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Low Density

ÅAir cooled Cold Corridor aisles

High Density

ÅLiquid cooling

3+1 redundancy in all infrastructure 
facilities
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Tecnopolo
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High Density

Low density

Tape
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Data management and 
Storage
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Storage resources
ÅDisk

Å~100 PB on GPFS
accessible from HTC Jobs  
(via POSIX or WebDAV)

Å9 PB on CEPH-FS - in production since June 2025

dedicated to HPC clusters

ÅTape

Å~300 PB

Å3 libraries

- Oracle SL8500

- IBM TS4500

- IBM TS4500 (2) - in production since Jan 2025
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Storage services
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ÅFollowing WLCG DOMA initiative, decommission of gsiftp and srm

ÅAll the storage resources can now be accessed only via https/ xrootd

Å19 StoRM WebDAV endpoints (deployed behind a NGINX reverse proxy )

Å5 dedicated to each LHC experiment (but ALICE)

Å4 shared among no-LHC VOs

Å4 StoRM Tape REST API endpoints

ÅOne for each LHC experiment (but ALICE)

ÅOne shared among the others

Å18 XrootD endpoints

ÅALICE uses XRootD for accessing tape resources via dedicated plugin

ÅIncluding several redirectors for CMS federation

ÅIncluding Pelican -based OSDF -Cache for Virgo -LIGO collaboration



Oracle Sl8500to IBM 4500 Data Tape Migration Status
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ÅDecommissioning legacy Oracle Sl8500 tape 
library to reduce costs , improve scalability , 
reliability and security

ÅMigration started January 2024

ÅTotal data to migrate: 60 PB

ÅData already migrated: 20 PB

ÅIssues

ÅSporadic unreadable files

ÅLimited availability of TS4500 tape drives 
and cartridges

Ą Delay on repack activity

ÅNext Steps

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



Computing resources
ÅFarm power ~1.03 MHS23

Åx86_64

- 455 kHS23 @ CNAF

- 562 kHS23 @ CINECA Leonardo

ÅARM

- 15 kHS23 - 4 Ampere ARM nodes

- 4.5 kHS23 - 1 NVIDIA Grace node
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CINECA Leonardo worker nodes
ÅPre-Exascale HPC system

Å2 Partitions

ÅGeneral Purpose  - CPU only
1536 nodes

ÅBooster  - 4x GPU A100-64 per node
3456 nodes

ÅINFN-T1 extends to 200 GPïCPU only nodes 

Åaccessible via "whole-node SLURM jobs" 
spawning HTCondor WN
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June 2025
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ÅWhole farm running on AlmaLinux9.6

ÅHTCondor  24.0.6 (HTC-CE 24.0.2)

- plan to upgrade to HTCondor 25 
early next year

ÅCVMFS 2.12.7-1

ÅGPFS 5.1.9-11

ÅAdopting AUDITOR  to account CPU usage
https://alu-schumacher.github.io/AUDITOR/latest/ 

Software
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Batch system
Å6 HTC-CEs for Tier-1 (INFN-T1)

Å1 HTC-CE for LHCb Tier-2 (INFN-CNAF-LHCB) 

Å1 local Schedd

Å~60k Cores
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HPC clusters
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ÅOne legacy HPC cluster 
dedicated to a project with CERN

ÅNew HPC cluster
funded by Next-gen EU project "TeRABIT" 

ÅResources

- 16 CPU nodes (192 cores, no HT)

- 21 GPU nodes (192 cores, 4 NVidia H100 )

Å2 racks bare metal (SLURM)

Å1 rack via OpenStack

Å submission
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Cloud
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3 cloud infrastructures: 

ÅINFN Cloud backbone: central cloud 
federation point, provides IaaS, PaaS 
and SaaS for INFN and other project 
(eg. ICSC) 

ÅCloud@CNAF: IaaS infrastructure for 
CNAF services and experiments 

ÅEPIC Cloud: ISO 27001, 27017 and 
27018 certified IaaS infrastructure 
for biomedical experiment dealing 
with sensitive data
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Cloud@CNAF Accounting

Cloud infrastructures @ CNAF


