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Main Aims of USC-C

Implementing step 1:

Growing the hardware capabilities (Computing and Archiving),
available to the INAF community, and optimized to support the
large international projects in which INAF is involved

The main medium-long term objective of USC- C 
is the creation of a computing ecosystem for 
INAF, capable of supporting, for the next few 

decades, the current very high competitiveness of 
the members of INAF in the international arena



The already available INAF 
national facility: Pleiadi

● Provides computing resources for simulations, data analysis, modelling, and large-
scale processing for research projects (INAF, PRIN, European projects, missions, etc.).  

● Integrates HPC/HTC compute, data storage/work storage, and long-term data 
preservation capabilities.  

● User access via competitive call process (call #7 - deadline 28 Feb 2026!)  

Core Components

● Compute infrastructure
○ PLEIADI CPU clusters
○ PLEIADI-GPU clusters for GPU-accelerated workloads
○ Access to CINECA’s Leonardo BOOSTER (Tier-0 class HPC) via MoU

● Archiving & Data Services
○ Work storage tied to active projects
○ Long-term data preservation services (IA2) – tape-based, FAIR-aligned



Distributed Architecture/ Resources

PLEIADI is distributed across four INAF sites:

● IRA Bologna (CPU nodes)
● OA Catania (CPU & GPU nodes)
● OA Trieste (CPU & GPU nodes)
● OA Palermo (GPU nodes)  

Architecture Highlights

● Each site hosts:
○ Login/frontend node(s)
○ Compute nodes 
○ Parallel file system storage 
○ High-speed interconnection

● Workload managed by SLURM for job 
scheduling and resource allocation  



Leonardo Booster (CINECA)
Leonardo is the Italian national Tier-0 high-performance computing system hosted at 
CINECA and one of the most powerful supercomputers in Europe.

Key characteristics

● Pre-exascale class HPC system
● Optimized for large-scale parallel and data-intensive workloads
● Designed for advanced simulations, AI, and high-end scientific applications

Integration with PLEIADI

● Access provided through the INAF–CINECA agreement
● Resources allocated within the same call framework as PLEIADI
● Leonardo BOOSTER is the reference partition for INAF users

○ 1 Standard Hour = 1 Core Hour on Leonardo BOOSTER

Scientific value

● Enables scalability beyond INAF internal infrastructure
● Complements PLEIADI for:

○ Large-scale simulations
○ Highly parallel workloads



The cases from RSN1

44% of all approved requests at the regular 
“Pleiadi” call #6 (Aug 25-Feb 26)

+
an handful of “a sportello” requests



The Data Curation Pillar: IA2
● Italian Astronomical Archives (IA2) and services https://www.ia2.inaf.it/ institutional actions:

○ Distributed storage for telescopes, instruments, satellites or collaborations;
○ Storage of science products and preservation

■ http://vospace.ia2.inaf.it/ui/ ; https://www.ia2.inaf.it/index.php/ia2-services/data-sharing-preservation)
○ Support services (Workflow management Systems, Twiki, DOI, preservation, user home access);
○ Science gateway (connection of analysis tools to archives and vice versa - Data Flow - Connection with Services) -

under deployment; 
○ Local Archives support (help in definition of services and politics);
○ Support for the definition of Data Models and Data Management Plans;
○ Data access and data secure access

■ Development of Web interfaces;
■ Development of Authentication & Authorization tools;
■ Studies for the Data transfer optimization; 

● Open Access (Data) and FAIR
■ Implementation of Open Data policies; 
■ Implementation of Findable Accessible Interoperable 

Reusable principles;
■ DOI INAF domain;

● Virtual Observatory http://www.vobs.it/en/
● Training :

○ Data Management Plans;
○ Data Models;
○ Data organization, data preservation; 
○ Data management and transfer;
○ Introduction to the Virtual Observatory;
○ Data Bases.

● Working team: 8 staff (Trieste, OARoma, IRA-Bo) + 1 collaborator

● Affiliates: > 10 staff (Trieste, OAPa, IRA-Bo, OACa, OAPd, OARoma, OAAb, OATo, IAPS Roma, OACapodimonte…)

HW:
- OATs :

- 2 PB on line, 
- 2,5 PB on tape, 
- 100 TB flash system transfer node, 
- 3 servers (for Virtualization) 1TB ram, 2x32 core 
- 2 servers (DB) 2x32 core) 256GB RAM 3.5 TB all 

flash
- 3 servers fir small runs CPU 2TB ram (Git Runner & 

K8)
- 1 server for small runs CPU 2 TB ram + L40 GPU 

- IRA: 
- server with storage functionality, 
- tape library 400TB
- disks for support of radio archives

- Cagliari
- servers with storage functionalities, 

- Asiago/OAPd: 
- servers for virtualization

- OATo:
- ODA

https://www.ia2.inaf.it/
http://vospace.ia2.inaf.it/ui/
https://www.ia2.inaf.it/index.php/ia2-services/data-sharing-preservation
http://www.vobs.it/en/


IA2: Services

● USC-C services (on IA2 infrastructure)

○ Hosted web pages
○ owncloud (130 users)
○ redmine (~350 users)
○ gitlab ( ~250 users / ~ 370 projects)
○ indico ( ~ 1100 inaf; ~700 external)
○ DOI service https://doi.ict.inaf.it/
○ INAF Open Access
○ Hosted VMs
○ Licence server

VOSpace v1.0

Small computation:
● GITLab Runner;
● K8 connected to storage space;

Perspective:
● Science gateway (computation connected to 

archives and vice versa with the use of 
effective services like K8, Notebooks etc..);

● DOI Self generation in VOSpace;
● Bibliography into the Data Archives (telbib

like)

Tested and under deployment

Two or more webinars within the next 2 months to explain the use 
of INAF services and of open-source codes to all INAF personnel

https://doi.ict.inaf.it/


Incoming (2026+) INAF Resources 
• Computing power 

o 55 nodes of the Marco Polo CPU partition
o 33% of the Marco Polo GPU partition
o 100% of Tier3 (still to be renamed) 

• Storage
o 5 PB of on-line storage
o ~17 PB of long-term storage
o Access to 10 PB Scratch NVME Storage 

(Marco Polo scratch area)
• Network 

≥200 Gb/s high-speed internal network 
interconnecting compute and storage systems +           

100 Gb/s external connectivity to the 
Internet

Top 500

Timeline
• December 2025 – March 2026: system software set-up by Cineca
• April 2026: system in production (computing + on-line scratch)
• Computing available for call#8
• End 2026: long-term storage also available



Marco Polo Tier 1 system
The Marco Polo system is composed by two partitions:
• CPU Partition 
• GPU Partition  

CPU Partition:

• LENOVO ThinkSystem SD665 V3 
• 221 nodes AMD EPYC 9745 (Turin-Zen5c)  
• Core per node: 128
• Frequency: 2.3 GHz
• Node Power: 400 W
• Node RAM Memory: 768 GB DDR5
• Network:

o 2 × ConnectX-7 NDR200 dual-port ×
node (Infiniband for computing)

o 2 × 100 Gb Ethernet per node (I/O)
• HPL (High-Performance Linpack) ~ 3.9 PFlops

GPU Partition:

• LENOVO ThinkSystem SD650-N V3 
• 90 nodes Intel Emerald Rapids 8592+
• Core per node: 64 × 2 sockets (128 tot)
• Frequency: 1.9 GHz
• Node RAM Memory: 512 GB DDR5
• 4 GPUs per node Nvidia H100 SXM5

o Memory HBM3 per GPU: 80 GB
o Interconnect: NVLink 4.0

• Network:
• 4 × NDR200, each directly linked to GPU 

(Infiniband for computing)
• 2 × 100 Gb Ethernet per node (I/O) 

• Node Power: 3317 W (700 W per GPU)
• HPL ~ 15.24 PFlops

Supercomputing



INAF Tier 3 system
The INAF dedicated Tier-3 system 
is composed by:

• 21 FAT CPU nodes
• 4 GPU accelerated nodes
• 5 PBytes on-line fast storage
• ~ 17 PBytes long-term storage

CPU Nodes:
• 21 nodes AMD EPYC 9745 (Turin-

Zen5c)  
• Core per node: 128
• Frequency: 2.3 GHz
• Node Power: 400 W
• Node RAM Memory: 1.152 TB DDR5
• HPL ~ 0.1 PFlops

GPU Nodes:
• 4 nodes Intel Emerald Rapids 8592+
• Core per node: 64 × 2 sockets (128 tot)
• Frequency: 1.9 GHz
• Node RAM Memory: 512 GB DDR5
• 4 GPUs per node Nvidia H100 SXM5

o Memory HBM3 per GPU: 80 GB
o Interconnect: NVLink 4.0

• Node Power: 3317 W (700 W per GPU)
• HPL ~ 1 PFlop

Storage:
• On-line storage

o Huawei OceanStor Pacific 
o HDD 5 PB capacity

• Long-term data storage
o Huawei  OceanStor Arctic
o ~ 17 PB capacity
o Magneto-electric tape techonlogy

Multi-tired  fully integrated system



Main Aims of USC C-C

The main medium-long term objective of USC-C 
is the creation of a computing ecosystem for 
INAF, capable of supporting, for the next few 

decades, the current very high competitiveness of 
the members of INAF in the international arena

Implementing step 2:

Coordination and synergy of the work of the excellent skills in the 
field already present in the INAF Structures in the context of the 
national/international) initiatives devoted to Computing & Big Data



Thematic teams

The thematic teams (so-far)

Data Management Systems
Standards and interoperability
HPC and Computing
Predictive Maintainance
Scientific Visualization
AI (Machine Learning)
Quantum Computing It is a

 bottom-up process 

for which we expect 

proposals also from you!

https://usc8.inaf.it/tematic-groups/data-management-systems/
https://usc8.inaf.it/tematic-groups/standards-and-interoperability/
https://usc8.inaf.it/struttura/settore-3-sinergie-rd/tematic-groups/hpc-and-computing/
https://usc8.inaf.it/tematic-groups/predictive-maindenance/
https://usc8.inaf.it/tematic-groups/gruppo-tematico-visualizzazione/


Thematic teams

Ø Knowledge spreading in INAF 
o (e.g. Sharing of technologies/software/solution of common problems) 

Ø Dissemination and training Organization of 
workshops/schools/conferences

Ø Promote collaborations and synergies between different INAF 
offices/infrastructures 

Ø Critical mass for the preparation of EU/national or INAF projects (e.g. 
Large/Tec/Data Analysis grants) and applications for use of INAF 
machines

Ø Joint publications, collaborative development of software or datasets 
Ø Critical mass to promote INAF personnel recruitment policies (e.g. calls 

for AI-specialist, data analyst) or university positions (e.g. PhD positions) 

Aims:



INAF was among the 12 Research Institutions 
which founded the Center on Sept 2022

Leader of Spoke 3: Astrophysics and Cosmos 
Observations
Co-Leader of Spoke 2: Fundamental Research 
and Space Economy
Participant in Spoke 1: Future HPC & Big Data
Participant in Spoke 10: Quantum Computing

The INAF involvement in ICSC

+  involvement of INAF in 
«innovation» industrial-linked

projects

+ INAF «cascade» projects



KSP1 - EAGER: Evolution of gAlaxies and Galaxy clustErs in high-Resolution cosmological simulations
KSP2 - SLOTH: Shedding Light On dark matter wiTH cosmological simulations
Excellence of results achieved in the Spoke 3: simulations with the OpenGADGET3 code of the
Formation of cosmic structures at different scales and epochs

KSP3 - EuMocks: Simulating thousands of Euclid skies
Excellence of results achieved in the Spoke 3: PINOCCHIO code used for producing thousands of
simulations of the spectroscopic sample of Euclid and now optimized on Leonardo supercomputer -

KSP4 - Multi-tracer inference of the first billion years
Excellence of results achieved in the Spoke 3: Creation of the largest and most updated database of
simulations of the integalactic medium and high-redshift galaxies –

⇒ Paving the way for the development of AI methodologies of simulation-based inference applied to Cosmology

ICSC – INAF RSN1-field KSPs



ACTION n. 2 è DD 307 
New recruitment on April 2026

440 Keuro for 6/9 fixed-term staff TD

INAF:  OACT, OAPA, IASF/PA, OACN, OACA, IRA 

ACTION n. 1  è INAF Residual CN-HPC 
2022-2025 funds

Recruitment for 2026 of 17 fixed-term staff TD 
(almost completed): coordinated program with  3 

main objectives

Objective 1: High Performance Computing (HPC) for 
Numerical Astrophysics (6 positions)
Objective 2: Artificial Intelligence, Machine Learning and 
advanced techniques for the analysis of large volumes of 
scientific or territorial monitoring data. (9 positions)
Objective 3: Quantum Computing (2 positions)

INAF «people» in CN-HPC  

2027 onward? ICSC-2? Likely but still to be finalized

49 total positions
All fixed-term staff (TD), research fellows 

(AdR), technical staff (CTER/TD), and 
grant holders were extended until the 

project’s end date of 31/12/2025

The project’s financial commitment, including 
mission expenses, event organization, 
sponsorships, and dissemination activities, 
resulted at the end of 2025 in a cash surplus of 
approximately €1,500,000 (unrestricted funds).



Main Aims of USC-C

The main medium-long term objective of USC-C 
is the creation of a computing ecosystem for 
INAF, capable of supporting, for the next few 

decades, the current very high competitiveness of 
the members of INAF in the international arena

Implementing step 3:

Reaching, supporting and training INAF personnel 



The USC-C website 



The services/resources and the 4 USC-C sectors

The USC-C website 



USC-C workshops



USC-C training activities 

Courses for students, and structured personnel on individual specific topics: 
eg. porting of codes to HPC, methodologies for Machine Learning, 

exploitation of GPUs, use of containerization, continuous integration etc…



Support for events
In addition to the events directly organized by USC-C, an online form is available

https://forms.gle/jMbceGveHoeGfn9LA
to request support (economic or practical) at USC-C in organizing “events” (meant in a large 

sense) that have to do with USC-C activities

USC-C events
USC-C General Assemblies:

https://forms.gle/jMbceGveHoeGfn9LA


Thank you all !!


