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Opportunity areas @a\l

* Collaborations with INFN related to computing topics mentioned at
SOSC22 are possible in technical areas such as:
e System administration

e (Advanced) cloud computing infrastructures, including integration with HPC,
GPU, FPGA, adaptation of multi-disciplinary use cases

* User support

* Middleware development
 Security / data protection
 Scientific communication

* The detail of the technologies involved in these opportunities is too
long to list. Have a look at topics covered at SOSC22 for a sample.



Targets and forms @

* The opportunities we refer to here are targeted to (not exhaustive list):
* People:
* Masters’ Degree Students (MD thesis)
* Post-graduates (including post-docs)
* Organizations:
* Academia and research organizations
* Industry

* These collaborations may take different forms (not exhaustive list):
* For people:
* Research associates (also in its more recent forms, such as “research contracts”)
* Temporary contracts, beyond the “research contracts” form
* Permanent positions (as a possible outcome of some NRRP projects, see later)
* For organizations:
 Scientific collaborations
* Technology transfer projects



Locations Ll

* In principle, most INFN sites are eligible to host one of the
collaboration opportunities mentioned here.

* In practice, check with the organizers of this school in case a specific
location interests you.

* Most of the positions typically involve some travelling, in Italy and
abroad, and require flexibility with working hours.
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Education and recruitment process Ll

* As a rule, most STEM degrees are fine.

* We value intelligence, curiosity, desire to learn and contribute to the

advancement of science.

* INFN is strongly mission-focused and is consistently ranked among the best
scientific organizations worldwide. We want to keep it like that, and possibly
improve.

* And, as Steve Jobs said: “it doesn’t make sense to hire smart people and tell
them what to do; we hire smart people so they can tell us what to do.”

* The recruitment process is based on public, competitive exams.
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Where to look and contacts 6'\”;?\'

* The INFN institutional site for job offers is https://jobs.dsi.infn.it

* However, opportunities may also be offered before they are published
in that page, depending on dynamic conditions such as new projects,
technology transfer agreements, dissertation topics, etc. Therefore, in
case you are interested in the areas mentioned in this presentation
and you don’t see a specific job opening in the site above already, we
suggest you contact the SOSC22 organizers at sosc22-pc@lists.infn.it.

* This of course is especially true if you think that your own organization may
be interested in collaborating with INFN.
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Examples of collaboration opportunities Ll

* INFN has many ongoing initiatives. Here | provide just some examples
of externally funded projects, which offer several kinds of
collaboration opportunities.

* | will not mention opportunities related to established experiments funded
with “regular” funds — such as, for instance, grants in the context of a certain
physics collaboration.

* Opportunities can be divided by the overall framework:
* European projects

* National projects
* Local projects



Furopean projects @

* INFN participates to many EU projects involving computing technologies.
These projects normally let us hire young people to perform some of the
related activities.
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NRRP and INEN Cloud CINFN

* For what regards the NRRP (*), our reference project is ICSC, the
Italian Research Center on High-Performance Computing, Big Data
and Quantum Computing.

* We have already mentioned and used INFN Cloud multiple times here
at SOSC22. In the context of the NRRP projects, ICSC included, INFN
Cloud will become the “National DataCloud”, a unique, distributed set
of Cloud-native resources and services offered to academia, research
and industry.

(*) NRRP = National Recovery and Resilience Program = Piano Nazionale di Ripresa e Resilienza (PNRR)



l IS

Centro Nazionale di Ricerca in HPC,
Big Data and Quantum Computing

Italian Research Center on High-Performance
Computing, Big Data and Quantum Computing

—

. v Kickc?ff
Federazione Cloud A meeting

Modello: integrazione «debole» di cloud indipendenti
In uso sulla cloud INFN
Tutti i centri INFN adotteranno il modello nell’arco del progetto ICSC

Estensione a CINECA e ad altri provider del centro nazionale (CMCC, ...)
Attivita gia iniziate nell'ambito del POR-FESR SUPER dell’Emilia Romagna
Federazione integrata dei sistemi Tierl e dei sistemi Europei di EuroHPC
mediante rete ad iperconnetivita

Proof of concept previsto a M8

ICSC

Centro Nazionale HPC,

Cloud national infrastructure for supercomputing.
Hub & Spoke organization:

INFN

Big Data
e Quantum Computing -«

§ 320 + 41 M€ Total Budget

139 M€ Cloud Infrastructure
32 M€ Open Call
32 M€ Innovation & TT

42% investment South Regions

34 MUR Universities
and Research institutions
15 Private Companies
1575 Researchers and engineers
@ew Temporary p@
250 New PhD
40 % Female

INFN

Istituto Nazionale di Fisica Nucleare
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10 vertical spokes for technology developments and software applications

|ICSC Kick-off Meeting
Bologna, 25-26/11/2022

Uﬂﬂﬂﬂ HPC Centre
ﬂﬂﬂﬂﬂ Future HPC Centre
||I' Big Data Centre

HHDE Future Big Data Centre
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ICSC, some details

THE MIDDLEWARE LAYER

® INFN: Deploy and operate a National Datalake for research and beyond
on (existing|renewed|new) e-Infrastructures, via a thin middleware on top of
clouds; in perspective the Italian Node of the WLCG datalake for HL-LHC.

® Decouple physical and logical views, via a service composition mechanism

® The starting point is INFNCloud, in production since more than | year angd?°‘“‘
at the base of INFN distributed computing ®
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NSTHENIBRLEWARELAVER

Architectural pillar: the DataCloud PaaS

e The DataCloud PaaS is rooted on:

1. A distributed resource orchestration framework

2. A standard—based federated solution for identity
access management (INDIGO-IAM)

* In practice:
* Following authentication, a user requests a service via a Dashboard, APIs, or a CLI.

* The PaaS Orchestrator is contacted, and a series of ancillary services get involved (e.g. AAl,
SLA Manager, Provider Ranker, Monitoring).

* A deployment of the required service is scheduled and eventually delivered on one of the
federated resource providers.

* All services are described through a@ucture a@paradigm, via a combination
of TOSCA templates (to model an application stack), Ansible roles (to manage the
automated configuration of virtual environments), and Docker containers (to encapsulate
high-level application software and runtime).




Examples of INFN Cloud services: INFN
on-demand HTCondor

FVBUC DRAVATE

* This service s _ .
instantiates a k8s OSEKS e . z’o'i HCOATR
cluster which is then @
used to automatically : lgs [ s %D/ k3
deploy an HTCondor

cluster.
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e HTCondor services

are deployed using
dedicated PODs.
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The ultimate goal: a federated datalake

Multiple ways to ingest and process

INFN

data are possible. For example, to ——
handle sensitive data (e.g., in the Dnte goures
nation-wide Health Big Data project, 2. | - |
or in NRRP projects), we plan to ! &
support these options, which would %, ISO Centified INFN Cloud g 1, 5lla» Hospital
be a subset of those offered by -2 3 Source g
DataCloud as a whole: . __‘_‘_q e %_5
Framework

1. Central harvesting of data generated |

remotely 1C )IC )0 <)
2. Edge-level anonymization, followedby A —&-7=—===—=-===--_| 1 )

central ingestion and analysis of data ,es,?,ff:';‘;’;}/,ﬁ;"’,‘,';\‘;on B oy | =
3. Edge-level feature extraction, followed L ) |\ storage

by central ingestion and analysis of ’/Vp,v CO’g

features Federable ; ~C/o(, SN C/
4. Federated learning based on edge- REsoMNOs - :”b/a - ! OU

level training, followed by publishing of : ’Or,;,s """ O’~/71

the trained methods and by inference : k@o'e 'OC

performed either centrally or at other ~ C Federable ) . . e g L5 CO

edge locations. /7[7}7(/

Resource

https://www.physicamedica.com/article/S1120-1797(21)00320-3/fulltext U/})
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The DataCloud internal structure

Davide Salomoni

The INFN DataCloud Work Packages

2: User & Project
Support

3: Resources, Data

1: Operations . e
Lake, Sustainability

7: Integrated
Management Systems
and Legal Compliance

4: Security, 6: R&D, Testbed,
Policies Use cases

5: Middleware,
New Services
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The ICSC will include

10 thematic Spokes and 1 Infrastructure spoke

O SUPERCOMPUTING CLOUD INFRASTRUCTURE

Garr Network ~\
ﬂﬂﬂﬂﬂ HPC Centre 6
ﬂﬂﬂﬂﬂ Future HPC Centre ,‘ j

ey

)
J
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..

III' Big Data Centre

ﬂﬂﬂs Future Big Data Centre

1

FUTURE HPC
& BIG DATA

2 erscs @
ASTROPHYSICS

COSMOS
OBSERVATIONS

ENVIRONMENT
& NATURAL DISASTERS

MATERIALS &
MOLECULAR SCIENCES

9

y §

o (5
FUNDAMENTAL

RESEARCH
& SPACE ECONOMY

4

meeting

& CLIMATE

6

MULTISCALE MODELING
& ENGINEERING
APPLICATIONS

esuco R
IN-SILICO

MEDICINE
& OMICS DATA

10

W/ Kick off I N FN

DIGITAL SOCIETY QUANTUM
& SMART CITIES COMPUTING

equipped with high-level teams of experts integrating
the Spokes working groups (mixed cross-sectional teams)

EDUCATION & TRAINING, ENTREPRENEURSHIP, KNOWLEDGE TRANSFER, POLICY, OUTREACH
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ICSC: Innovation grants

o 7 SCOPES MODALITIES ACTIVITIES
ek A) Fostering technology » Exploitation plans « Deployment of
scale-up and transfer T L e
.  (all for ideas and business +  Scale-up grants
B) Supporting new start-ups plans

* Proof fo concepts

and spin-offs _
* Pilot applications

* Contests and challenges

C) Addressing skill gaps * Pre-seed funds
* Innovation grants « Lifelong learning
‘ D) Creating ISCS community « Training Wiy,
{ and promoting e

: * Industrial PhD projects
entrepreneurial culture
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NRRP: DigitAl lifelong pRevEntion (DARE) @I;?\I

* We observe massive digital transformations, with multiple processes of integrating
digital technology and data into all areas of everyday life, including health.

* = DARE will enhance the tools and knowledge that allow us to exploit the potential of data to

define, monitor, and even predict health trajectories for the sake of health promotion and
prevention.

» =» Digital prevention = health promotion and prevention actions enabled by digital
technologies, which have the potential to significantly improve the speed and
accuracy of keycsoublic health functions such as forecasting, surveillance, early
detection of and response to acute and chronic/complex diseases and, more
generally, for health-related conditions through the lifespan.

* How? Working with both health data and health-related data (citizen-generated

gata), such as sociodemographic data, telecommunications data, and weather
ata.

* These data might also include personal data that are not directly health-related (e.g., location

gata, cu)stomer shopping data, or social data collected through smartphones or sel'tg—':cracking
evices).
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NRRP: DigitAl litelong pRevEntion (DARE INFN

SPOKE 1 — ENABLING FACTORS AND TECHNOLOGIES FOR DIGITAL PREVENTION
WP1 - ECOSYSTEM BUILDING

‘ @roperablllty Gm@
WP4 —Technology and Analytics
WP6 - Education, Training, and Care@

WP7 — Sustainability, Technology transfer, and Cascade funding

WP2 - Legal
and Ethical
Framework

WP5 -Impact
Analysis, Policy
making, Upscaling

+ Content for establishing education, research, and career pathways
* Technology transfer and business cases
* Results, evidences, facts and figures for public engagement

* Needs * Technical, Organizational,

i .quuire'ments Ethical, and Legal
* Clinical Evidence solutions

* Evidence for the analysis of Socio-economicimpact < 5

SPOKE 3 — DIGITALLY-ENABLED SECONDARY AND TERTIARY PREVENTION
WP1 - Evidence, Outcome Indicators, and Stakeholders Engagement

SPOKE 2 — COMMUNITY-BASED DIGITAL PRIMARY PREVENTION
WP1 - Building Ecosystem and Infrastructures | I

WP2 - Health and || WP3 - Disease WP4 - Digital WPS5 - Lifelong WP2 - WP3 - Digital WPA4 - Digitally- || WP5 - Continuity
environment independent tools for Primary prevention Personalization Tools for enabled of care
Community- determinants Prevention approaches and Risk Screening and Biomarkers interventions for

based and lifestyles in across lifespan Stratification Early Diagnosis Discovery Secondary and
interoperative daily-life and Tools Tertiary
digital approach occupational Prevention
environments

WP6 - Education, training, and career paths WP6 — Education and training on digital skills in healthcare

WP7 - Sustainability of digital Secondary and Tertiary Prevention, Technology
transfer, and cascade funding

3 ]/\

Synergies between the S : remote monitori and
infrastructures, biomarkggggz fgﬁgﬁl{gﬁsm?:{nosis, 19

WP7 - Technology Transfer, Business Services and Cascade Funding

Davide Salomoni




Q¥

M : : : INFN
«*® National project: Health Big Data '
Financial Contribution: Duration: 51 IRCCS, 4 networks INFN iS the Technology
55 million € 10 years (pediatric, oncology, Provider of the project. Clear
Provided by the Ministry of Health Start: 16 December 2019 Ca rdiOIOgy’ neurOSCience) Synergies Wlth NRRP prOjeCtS.

e Creation or enhancement of:

* A set of local IT platforms in each participating IRCCS to ensure extraction,
integration and interoperability of clinical and scientific data.

* A federated IT platform, ensuring connectivity between IRCCS and advanced
analysis of shared data.

* Handling of vastly heterogeneous data:

* omics (genomics, transcriptomics, proteomics, metabolomics), clinical
(electronic medical record and patient follow-up data), imaging and
radiomics; data provided by the patient.



\&
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@l@@ Local project: INFN-IRCCS Sant’Orsola @

* A joint research agreement with the
following objectives:

Fasel e Baseline
* Develop secure applications for genomic (nessundato Platform
data —
* Develop GPU-based solutions for integiation —~Baseline Platform
H H Testing Platf:
genomic analysis methods Fase 2 R

. (dati personali
* Create a federated and integrated cloud suentrambe

platforms for omics data le piattaforme)
* Adapt genomic pipelines to cloud and

data lake architectures based on Integration
. . Fase 3 Testing Platform
MIicroservices (dati personali
. . . su entrambe
* Integrate omics data and other clinical e piattaforme)
data, such as Electronic Medical Records
(EMR)
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. F
Conclusions @

* There are plenty of opportunities to work with INFN in technology /
computing areas. They are directed mostly to graduates in STEM
disciplines and cover a vast number of state-of-the-art topics.

* For instance, through just NRRP projects, INFN is looking to hire O(50)
temporary positions in these areas very soon. Several of them will
eventually be converted to permanent positions.

* A first bunch of competitive exams should be published in the coming weeks.
* In addition, there are many other possible collaborations through

projects at the international, national and local levels. Collaborations
with other institutions and industry are also foreseen.

* For any inquiries about these opportunities, send email to
sosc22-pc@lists.infn.it.
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The End @

Thank you for attending
SOSC22 and making it a
success.

Enjoy your studies and
work, do not lose focus or
motivation, and always
remember to have fun!




