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DataCloud is the 
Infrastructure for INFN 
Scientific Computing
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• Tier-1 (CNAF)

• Tier-2’s (BA, CT, LNF, LNL/PD, NA, MI, PI, 
RM1, TO)

• INFN Cloud
• Backbone and federated clouds

• HPC4DR (LNGS)

• (Tier-3)
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DataCloud addresses 
the needs of INFN 
research projects
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• Internal projects: from CSN’s

• External projects: regional, national and 
international projects, collaborations

The competences developed in the past 
years have brought to INFN visibility at 
national and international level

External projects have become more 
important
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DataCloud is evolving 
into a Cloud Federation
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Following the INFN Cloud model, 
resources are being made available 
through Cloud interfaces

Inclusivity, through a lightweight federation 
model and the adoption of standards

Ease of use, through the PaaS orchestrator 
and dashboard

Flexibility, thanks to hybrid resource allocation 
mechanisms 

Traditional (Grid and batch system) access 
remains as needed and when convenient

E.g. through Virtual Kubelets, …
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DataCloud is the basis 
for the Italian Cloud 
Federation
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In the framework of the current NRRP 
projects, in particular ICSC and TeRABIT, 
INFN has a leading role in the creation of 
the Italian Cloud Federation

The goal is to access all Italian scientific 
computing resources through uniform 
interfaces

Main players: INFN, CINECA, GARR
But also: CMCC, ENEA, SISSA, IIT, UniTO, 
Sapienza, …
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Inclusivity
The federation will include data centres that are already in production, and part of 
international communities

The procedures for joining the federation 
must be non-intrusive

Standard must be used whenever possible, 
and developed when missing

The federation will serve users of several 
fields and organizations 

The procedures for user’s onboarding must 
be as simple as possible

E.g.: use of Identity Federations 
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Ease of use
The federation will serve users with 
different computing competences

Complexity of the underlying infrastructure 
hidden to the end user

Support field 
experts in 
developing 
platforms that 
enable the 
effective 
exploitation of the 
infrastructure 
through 
composition of 
services and 
resources
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Flexibility

Support multiple access methods to the resources, 
oriented to:

a. Transparency and ease of use

b. Efficiency and effectiveness

Support application-
specific requirements

E.g. enhanced privacy 
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A data lake for research
Existing infrastructures 
aggregation, upgraded and 
made available to scientific 
domains 

A dynamic model, where 
infrastructures and domains 
can also be temporary

A clear separation between the 
physical and the logical levels

A high-speed network 
interconnection to hide the 
actual resource locations 

A unified vision (when needed) 
of an Italian research data-lake
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Data centres and
resource providers

Generic services

Individual communities
services

Unified vision

Data Lake Entry Point

General Services

Infrastructure sites

User Community Services



Missione 4 • Istruzione e ricerca

Claudio Grandi

Data-centric model

Decouple storage and CPU

Storage nodes interconnected 
with high bandwidth network

Heterogeneous computing 
nodes can access data 
wherever they are
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Etherogeneity

Integration of a diverse set of 
resources, providers, and 
solutions
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A new organization for DataCloud - history

In July 2023, the INFN Steering Committee of the National Computing Coordination 
(C3SN) created a working group:

Daniele Cesini, Giacinto Donvito, Claudio Grandi, Barbara Martelli, Daniele Spiga

With the mandate to write a document with:
The description of the DataCloud targets

The description of the internal organization, deliverables and milestones

The links to other actors of INFN computing

The management structure

The document has been presented to C3SN in October 2010, modified according to 
requirements and approved by INFN management in December

The new organization is active since mid-January 2024
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A new organization for DataCloud - structure
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Coordinator Deputy 
Coordinator

Chief 
Technology 

Officer

Program 
Officer

WG organization did not change. See: D.Salomoni, WG Infrastruttura: mandato, 
struttura generale e operativa DataCloud Kick-off, October 17th -18th, 2022

https://agenda.infn.it/event/32364/contributions/178083/attachments/98155/135704/WG%20DataCloud%20221017%20finale.pdf

Technology,
Strategies,
Architecture

Projects’
dashboard,
Workplan

https://agenda.infn.it/event/32364/contributions/178083/attachments/98155/135704/WG%20DataCloud%20221017%20finale.pdf
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Management of external projects

Exploit synergies with DataCloud

Maintain compatibility

Build common work programs
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Short term activities

Access to ICSC(++) users
Limited amount of resources

14 allocations by RAC, 5 more in evaluation

Procedures: user registration, verification of user’s training

Allocation of resources: cloud when requested, grid when possible, local when needed

User support

PoC of the ICSC/TeRABIT Cloud Federation
Identity federations, authorization

Access to Galileo100 OpenStack

Storage federation via Rucio, access to CINECA S3 storage, offloading to Leonardo

Problems are more related to policies than technical
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Mid-term goals

Deployment of procured hardware

Consolidation of middleware
IAM, PaaS Orchestrator, Dashboard

Complete the INFN Cloud federation

Italian Federation in production
PoC architecture becomes the standard operational environment

Need to build trust mechanisms
Certification of critical components?

Inclusion of other providers (CMCC, …)

Consolidation of a common User Support
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Summary

Extremely challenging task: new approach to resources management, maintenance 
of systems in production

Central role of INFN in the Italian (and not only) context

Unprecedented quantity of resources and people
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