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INAF

The INAF (National Institute for Astrophysics) consists of 16 
research structures, various sections at universities, and its 
Central Headquarters in Monte Mario, Rome.

Approximately 1,200 research and administrative-management 
staff form the core of the institution's human resources, which 
also benefits from several hundred young researchers on fixed-
term contracts and university associates.

The INAF community  plays a fundamental role both scientifically in many 
international projects that will shape future developments in the coming years, 
such as ESO programs, SKA and CTA programs, and many space projects (i.e. 
Euclid, Gaia etc).
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INAF and computing challenges. 
Main Projects/Objectives 

Scientific Themes Main Projects

Radioastronomy Square Kilometer Array (SKA), Low Frequency Array (LOFAR2.0) e 
Meerkat+

Observational Astrophysics e time-
domain

Spatial missions: Euclid e Gaia
Legacy Survey of Space and Time (Vera Rubin observatory)
Extremely Large Telescope (ELT)

High-Energy CTA, ASTRI, FERMI, Dampe, HERD, AMS02, SWGO, etc

Large Scale Simulation HPC Theory (P-GADGET3 -> OpenGADGET, PLUTO, plasma physics 
simulations, etc..)

Big Data HPC computing processing, Management and distribution of large 
dataset in the Datalake, High rate analysis
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The SKA Regional Centres network 
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SKAO:
two sites...

... two kinds of  antennae
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SKAO: some numbers of  an unprecedented observatory  
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peta-flops



6

Not only antennae…
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Computing and data archiving are the key ingredients for extracting the best of the science 
from antennae, network and receivers

Thus, computing and data archiving are the real «limiting factors» for the capabilities of the 
new Observatory: SKAO will become more and more efficient with the improvement of those 
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The SKAO data flow: from the antennae to the Regional Centers
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Some early estimates 
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Prelim
inary Plan
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The Italian  foreseen contributions

Ugo Becciani- Istituto Nazionale di Astrofisica



10

LOFAR: the LOw Frequency ARray
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THE LOW FREQUENCY ARraY Italian  Station
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CTAO: Cherenkov Telescope Array Observatory
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CTAO raw data rates offsite
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2 Gbps network @ 365d/y * 24h/day with 75% efficiency → Max 6PB/y  

-> Required Data Volume Reduction ratio: > 10 

DL0-reduced

Device ctr. data

Raw data (DL0)

CTA SOUTH

8.3 GB/s

50 MB/s

Reduction 
to 1/11

Device ctr. data

Raw data (DL0)

CTA NORTH

6.6 GB/s

180 MB/s

Reduction 
to 1/11

9.6 PB/year 

Event data

11.2 PB/year 

data

0.6 GB/s

0.75 GB/s

Onsite Offsite

More than 100 PB on disk and 350 PB 
on tape by 2031 
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GAIA MISSION: THE DPCT- A BIG DATA/ HTC FACILITY
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Vera Rubin Telescope
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Vera Rubin Telescope



INAF Short-Term Computational Infrastructure

Tier-1 System @ technopole 
The New HPC Tier 1@ CN will be a system with Data Centric nodes and  GPU nodes. Globally 
5+15 PF.
The total investment will be aprox 15 Million of Euros (4 Meuros from INAF).  
INAF participate to this project with dedicated resources (expected aprox 4-6 PF, 10 Pbytes
SSD) 

INAF TIER-3 System @ technopole 

System for LT storage and associated hardware for use in SKA-precursors, Path-finders, and 
related development environments.
. 
è STORAGE LONG TERM: Tape Library LTO
è STORAGE medium/high speed - online storage





CNR, INAF, OGS, INGV, ACN 
(National Cybersecurity 
Authority) e AIM (Agenzia
Italia Meteo) 

Italian National Center HPC

INAF computing infrastructure at the CN-HPC



TIER 1 – The Data Centric partition

The CPU partition must provide at least a HPL 
performance of 4 PFlops. 

The CPU must be based on x86_64 architecture: at 
least 56 cores, a theoretical peak performance (FP64) of 
at least 3.5 TFlops. 

The nodes must be equipped with at least 3 GBytes per 
core and not less than 512 GBytes.

At least 25 compute nodes of the CPU partition must 
feature 1 TByte (fat node mainly for INAF)

Expected 5-8 nodes for INAF

TIER 1 – The Booster partition

The GPU partition must provide at least a HPL 
performance of 15 PFlops.

The GPUs must provide at least a theoretical peak 
performance (FP64) of 60 TFlops. 

The node must be equipped with 2 CPUs, + 4 
GPUs. 

Node memory at least 512 GBytes of DDR5 
memory and it must be greater equal to the sum 
of all GPU memories installed in the node.

Expected about 15-20 nodes for 
INAF 



Long Term Data Storage (LTS)

Tape library with a net capacity of at least 5 Pbytes (expected aprox 8-10 PB) upgradable
and scalable to reach at least 300 PBytes capacity (probably 400 Pbytes). 

On-line Storage: A capacity-oriented HDD-based storage with 3-5 PBytes of net space 
available (read throughput of 30 GB/s write throughput of 15 GB/s. )

The LTS must also foresee a backup technology (self-checking and self-recovery), must 
be also become a logical partition of the Tier-3 SKA Online Storage. 

Integrated native policy manager capable of managing the data movement between disks 
and tapes. 

Availability of policies for automated data movement and archiving between different 
layers (e.g., flash, disk, tape, etc.). 

INAF e l’Infratsruttura di calcolo attuale e in prospettiva a breve termine



High-Performance Computing,  AI and  Big Data analysis. 
Future challenges in astrophysics


