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• CNAF actively supports the computing model of:
• More than 60 INFN experiments INFN

• HEP including the 4 LHC experiments
• Astroparticle and gravitational waves
• Theoretical physics

• Other scientific domains collaborations
• Bioinformatics
• Biomedicine
• Computational chemistry
• Cultural Heritage
• EU, National and Regional projects

CNAF
scientific
collaborations
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Resources@T1 2023-2024

ALL VO

No Cloud 2023 2024 Delta

Pledge CPU (HS06) 660000 792000 (plan) 132000

Pledge disk (TBN) 69576 82949 13373

Pledge tape (TB) 158282 193581 35299

About 20% annual increase on all the resource types

NO GPU pledged yet, but available on the Cloud system



T1 pledges
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1) ECMWF

2) HUB Imprenditoria

3) INFN-CNAF

4) CINECA

5) ENEA

6) Area ricerca internazionale

7) ART-ER

8) Piazza del Tecnopolo

9) Area Congressi
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Il nuovo 
Data Center
del CNAF

C2

B5

DLC 
80kW

LEONARDO

CINECA
Data Hall

INFN
Data Hall

CPU 
area

EXPANSION
area

NETWORK
core

STORAGE/SERVICE
area

Tapes
libraries

80 racks
(16kW)

24 racks
(16kW)

Bologna 10 Maggio 2024, Daniele Cesini, 

Risorse Attuali
80.000 CPU core

80PB Disco
200PB TAPE

Trend di crescita
Circa 20% annuo



CNAF and CINECA data halls
• The new CNAF Datacenter will feature the 

following main areas
• High Density – 2-3 rows for 80kW racks
• Low density – 80+24 16kW racks
• Expansion area
• Tape libraries areas 

• Up to 4 libraries

• The CPU area can host up to 3MW of CPUs 
via 42 DLC high density racks

• The low-density area will be used to host
• Storage systems
• CNAF Cloud Infrastructures
• ISO certified Cloud racks

• Cooling
• Air cooled Cold Corridor aisles
• Direct Liquid in High Density

• 3+1 redundancy in all the infrastructure 
facilities

C2

B5

DLC 80kW



The cooling system and the PUE

• 4 central refrigerator Units
• 3+1 redundancy

• Chilled water 19-26 °C  for the low 
density air cooled racks
• 2 MW Chillers
• Total/partial free cooling is

possible

• Warm water 37-47 °C for DLC 
racks
• 2,25 MW  Chillers

• To be doubled in the second 
phase

• High Density CPU Area
• 4 CRAH - 200 kW each (3+1)

• Network Area 
• 4 CRAH - 75 kW each (3+1)

• STORAGE Area
• 16 CRAH - 200 kW each (12+4)

• Cold corridor aisles

• TAPE Area 
• 4 CRAH - 25 kW each (3+1)



Tier1/Datacenter Staff 
Organization
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Farming Storage Networking
Core 

Infrastructure
User Support

❑ 2 staff; 2 fixed-term postdocs
❑ Computing Farm

❑ WNs
❑ UIs
❑ HTCondor

❑ Grid Services
❑ HTCondor CEs
❑ CVMFS/squid
❑ IAMs

❑ Cloud System based on 
OpenStack

❑ ISO27001 Cloud
❑ Monitoring/Alarming and 

provisioning coordination

❑ 6 staff
❑ Parallel/Distributed File 

Systems
❑ GPFS
❑ CEPH

❑ SAN
❑ TAN
❑ Grid Services

❑ StoRM-Webdav
❑ StoRM-REST-API

❑ ISO27001 Cloud
❑ Monitoring/Alarming

and provisioning

❑ 3.5 staff
❑ LAN
❑ WAN
❑ Data Center extensions
❑ LHCOPN/ONE 

relationships
❑ NREN relationships
❑ Net monitoring 

❑ 3 staff
❑ Power supply
❑ Cooling
❑ Fire detection/Anti 

flooding systems
❑ Infrastructure Alarm
❑ General Services
❑ Workers security
❑ Infrastructure

Monitoring

❑ 1 staff; 4 fixed-term
postdocs

❑ Experiment 
computing model 
support

❑ First level support
❑ Documentation
❑ User Training
❑ Monitoring

❑ Cross-departments activities
❑ Monitoring
❑ Provisioning
❑ DCIM
❑ IT Security (coordination is in a dedicated office, outside

the Tier1 Unit)
❑ Procurement (we do not have a dedicated office)
❑ Participation to WLCG technical working groups

❑ The Unit is organized in 5 departments
❑ 15.5 staff
❑ 6 fixed-term postdocs

❑ 1 coordinator
❑ Relationships with INFN Computing 

Management Board
❑ Attend the WLCG Management Board



Computing
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CEPH

GPFS

+

StoRM



CPU Farm
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Cloud@CNAF

• Some pledges
assigned on
Cloud@CNAF for 
interactive access

• AGATA, NTOF, etc..

• VIRGO Low Latency
Cluster on K8s

• Few GPUs available
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• About 100 tenants 
configured



HPC Clusters

• 2 small HPC Clusters
• 1 general purpose

• 100TFLOPS

• INFINIBAND QDR

• 1 dedicated to CERN plasma accelerator physics
• 100TFLOPS

• ONMIPATH 

• Opportunistic usage of Leonardo supercomputer
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• Cluster HPC istanziati su 
Cloud tramite interfacce 
user-friendly

• Acquisizione delle bubbles di 
datacloud tramite progetti 
PNRR

HPC made easy: 
HPC Bubbles

Generated with AI ∙ May 2024
18/07/2024 Corso utenti INFN-DataCloud Risorse HTC e HPC 19



Missione 4 • Istruzione e ricerca

Claudio Grandi

HPC  Bubbles
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Nodo CPU

192 core fisici
1.5TB RAM DDR5
IB NDR 400G
20TBL (SSD) + dischi di sistema

Nodo GPU
Come CPU + 4x NVIDIA H100 SXM5 con minimo 80GB e memoria 
HBM2e

Nodo FPGA

32core
RAM 768GB DDR5
IB NDR 440G
4 x XILINX U55C o 4 x TerasicP0701

Nodo Storage (CEPH Bricks)

64 core fisici

1TB RAM DDR5

384 TBL HDD + 25.6 TBL NVMe

Accessori

Switch IB, Switch ETH
Cavi IB, Cavi ETH
Transceiver vari 
Assistenza 3+2



Missione 4 • Istruzione e ricerca

Claudio Grandi

Gara “HPC  Bubbles”
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• Accordo Quadro Nazionale
• Listino prezzi per nodi + accessori

• 2 anni di validità

• Lotto1
• CPU, GPU, FPGA

• Lotto2 
• Storage

• Sedi Coinvolte: CNAF, BARI, MI-BI, PI, 
TO, LNGS, NA, RM1, PD/LNL

• Stato gara
• Ordini inviati (a parte 6/5)

Quantità nodi con fondi Terabit-ICSC-DARE

Nodo CPU Nodo GPU
Nodo FPGA 

Xilinx
Nodo FPGA 

Terasic
Nodo

storage

BA 24 6 0 0 32

CNAF 26 30 2 2 52

MIB 0 0 2 2 0

NA 18 1 2 0 8

PD 6 6 0 0 0

PI 20 0 0 0 0

RM1 12 0 0 0 0

TO 14 6 0 0 0

LNGS 0 6 0 0 12

CT 12 0 0 0 8

LNF 12 0 0 0 0

LNFESA 8 6 0 0 6

LNL 4 0 0 0 0

MI 4 0 0 0 0

TOTALE 160 61 6 4 118

Core: 30 kcore fisici
Circa 34 HS/core

GPU: 244 NVIDIA H100 45 PB RAW

40 FPGA

InfiniBAnd 400Gbs



Networking Infrastructure

Current

8x100Gbs

Current 2x100Gbs



Tecnopolo Link
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Networking
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Storage
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Storage Data Management Services

22-23/07/2024 Serbian-T1 Tech VIsit - Bologna



Tapes
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Operations Tools: Monitoring
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Operations Tools: Monitoring
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