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MAKING SCIENCE HAPPEN

é ® ® A new ambition for Research Infrastructures in the European Research Area
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Research
Infrastructures as a
Scientific Instrument
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From mid-Scale (~100M€) to Large-Scale (~B€)

MAKING SCIENCE HAPPEN

Anow i frResenre e it arspsn oo s The Euro pean ESFRI framework
European Strategy Forum on Research Infrastructures

Excellent Science Global Challenges and European Innovative Europe
Industrial Competitiveness

Supporting a scientific methodology

a) Clusters
* Health
* Culture, Creativity & Inclusive
Society
* Civil Security for Society
+ Digital, Industry & Space

a) European Innovation

B s Joint investment strategy between EU and Member States

Innovation and

¢) Research Infrastructures » Climate, Energy & Mobility
* Food, Bioeconomy, Natural

Resources, Agriculture &
Technology

http://www.esfri.eu/

Widening Participation and Strengthening the European Research Area

a) Widening Participation and Spreading Excellence b) Reforming and Enhancing the European R&! System
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http://www.esfri.eu/

SLICES, first in digital sciences to
entered the ESFRI Roadmap 2021

* Launched in 2017, SLICES is an Rl to support the academic and industrial
research community that will design, develop and deploy the Next
Generation of Digital Infrastructures:

* SLICES-RI is a distributed Rl providing several specialized instruments on
challenging research areas of Digital Infrastructures, by aggregatin
networking, computing and storage resources across countries, nodes an
sites.

* Scientific domains: networking protocols, radio technologies, services, data
collection, parallel and distributed computing and in particular cloud and
edge-based computing architectures and services.

www.slices-ri.eu

Data
catalogues

Value-added
services

Resources
acquisition

Resources
Provision
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SLICES for research on Digital Infrastructures

Initiated in 2017, 25 partners from 15 countries:

* 12 political support from National Ministries IE[
* included in 7 national roadmaps

SLICES will enable scientific excellence and breakthrough
and will foster innovation in the ICT domain, strengthening
the impact of European research, while contributing to
European agenda to address societal challenges, and in

particular, the twin transition to a sustainable and digital
economy.
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SLICES is a distributed Rl Joint investment strategy
Supervisory Decisions on new nodes
Board Decisions on core functions

Centralised - 4 and data centre
governance CMO

Management Committee .
Central Hub

@ Node
< Partners
:DI:trlletetd Optimize the distribution
nTrastructure of resources according to
Country ... needs and competences:
o= Country 2 control plane, edge
. y computing and slicing,
Sln-gle entry terahertz, MIMO, ....
point, single O
access policy
s
Users
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SLICES timeline

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042
S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1 S2 S1S2 S1S2 S1S2 S1S2 S1S2 S1S2 S1 S2 S1 S2 S1 S2

IMPLEMENTATION

PRE-IMPL. M FULL IMPL.

CONTINUOUS UPGRADE

OPERATION

TERMINATION

MoU-1

Govern. Legal structure established J

Full operation funding secured and full staff in place J

Wi

2
o

Services opened 15% | 30% 100% 80% No
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Prioritisation of research topics

What's the methodology behind it?

Indus.
verticals
demand

Al-centric
Dls

Cloud-to-
Edge
scalable

Human- Dls

centric Dis

/o New waveforms, higher frequencies

up to THz.

o Spectrum and wireless
management.

o Integrated sensing and
communication.

o Heterogeneous radio management.

ADVANCED WIRELESS
NETWORKING |

[ Breaking down in priority research topics ]

/o Advanced protocols and

architectures (virtualization,
softwarization, programmability).

o Al applied to infrastructure
operation and optimization.

o Generation of data to train
algorithms.

o Distribution of intelligence into (and
beyond) the Edge of the network.
SMART INFRASTRUCTURE P
OPERATION AND '
MANAGEMENT

'/o Fog/Edge/cloud hyper converged
infras

o Software component deployment.

o Distributed resource management &
microservices.

o Geo-distributed data management.
o Federated deep learning.
o Datacentres infras for distributed

systems, appli. and software stacks.
DESIGN & VALIDATION

OF NEW DIs AND HYPER-‘-“"'/
CONVERGED INFRAS

~

ENERGY EFFICIENCY AND
CARBON FOOTPRINT

SECURITY AND PRIVACY
|

"o New challenges arising from the

verticals and the ubiquitous
networks.

o Interoperability, composable
infrastructure services on-demand
(RI as a Service).

o Seamless user experiences across
technologies and domains.

ADVANCED ,,
FUNCTIONALITIES |

— slicessc

[ Simultaneous but progressive exploration of research topics ]
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Open source software and network disaggregation

@ ONAP

‘ ‘ OPEN NETWORK AUTOMATION PLATFOR M

G ORAN
OPEg.ﬁEEACE @ el Ao e
SRSLIE
@ Open Source
A=THER MANO

— slicessc
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SLICES and EOSC Interoperability and
Integration

https://eosc-portal.eu/

EOSC: European Open Science Cloud .

3 EUROPEAN OPEN
= SCIENCE CLOUD




SLICES contribution to the development of the EOSC

Objectives: federate existing research data infrastructures in Europe and

realise a web of FAIR data and related services for science.

EU-wide availability of

unique Software and App Repositories

* |ICT research-related services (e.g., testing

new infrastructure and network solutions);
* Applications deployed within SLICES;
* Simulation tools;
* Data analysis tools.

Published in the EOSC Catalog and Marketplace

and accessible with different access options.

I EUROPEAN OPEN
= SlICES Rl (um—) = S
=)
#1  Enable experimentation at multiple
network levels through SLICES Rl
[
I ] ]
Physical Edge Cloud
(@\) Physical Edge Data
@Y f==| Network Center
’ 0 Functions Internet/ Core
EANT,
Physical Physical gRENs/ Netw.ork
§ § § — Network NEtwork | r— Functions
2 Functions Functions
Core
Physical Data
((;Ai)) m@ = | Network Center a
Functions

Allow experimentation with future/emerging digital, IT and
network technologies (e.g., 6G, 10T, Edge, Al, hyper-converged
infrastructure).

= glicessc

open access

1l
|

Orderable via
provider channel
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@ EOSC-hub

Orderable via
EOSC hub

Interoperability with
Open and FAIR data

Producers of unique data;

* Maximize data reuse by adopting of
FAIR data principles in Data
Management and Governance;

* Processing of sensitive and personal

information.

#a Integration of the
SLICES communities to EOSC

* SLICES community building
More than 120 participants to the 1t SLICES
workshop;
Thousands of users of existing infrastructures.

* Training services




SLICES Reproducible
Experiment Workflow
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Testbed-driven Experiments

The plain orchestrating service (pos) [3], a framework for reproducible experiments:
1. A testbed management system
2. A well-defined experiment workflow

o . Controller
Achieving Repeatability . —
* Automation & Linux Live Images P _~
« Researchers must automate configuration LoadGen DuT

* No residual state between reboots
» Experiments become repeatable Minimal Experiment Topology
Achieving Reproducibility

* Providing access to experiment infrastructure

* Other researchers can easily (re-)run experiment

» Experiments become reproducible

[3] S. Gallenmiiller, D. Scholz, H. Stubbe and G. Carle, “The pos Framework: a Methodology and Toolchain for Reproducible Network Experiments,” in ACM CoNEXT‘21, https://dl.acm.org/doi/10.1145/3485983.3494841
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Networking,
Edge
Cloud

Orchestration

Virtualization

Research
Methodology
Open source

6G
Compute
Quantum
Security

Al/ML
Data

Management
and Analytics

slicessc

SLICES Academy

Audience

General
public

Msc and
Doctoral
students

Tools

National
Roadshow

The
Networking
Channel
SLICES
Summer
School

Training
events
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Digital
Europe
Programme
National
Initiatives

Micro-
credentials




SLICES USP and partnerships

SLICES able to engage a large community
SLICES Infrastructure and open data
SLICES Academy

Stimulate cooperation with important stakeholders
e FEU: SNS program (Stream C)

e USA: NSF PAWR, ONF/Aether/OAl

e Brazil: RNP

 Japan: NICT BY5G/6G
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Thanks for your attention

Questions?

For more information, please contact:
Serge Fdida
serge.fdida@sorbonne-universite.fr

Follow the NetworkingChannel,
brought to you by
ESFRI SLICES, NSF PAWR and ACM Sigcomm



