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What is in SLICES?
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ANRT Futuris, 14 Mars 2024

Thought experiments

Nobel Price in Physics 2023
for experimental methods that generate

attosecond pulses of light for the study of electron
dynamics in matter

Nobel Price in Physics 2022
For groundbreaking experiments using entangled 

quantum states, where two particles behave like a 
single unit even when they are separated
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Risk

For academia



Wintech 2023, Madrid, October 3, 2023

Risk

For trust in Science



Third generation Mid-Scale Test Platforms

USA NSF PAWR (Platforms for 
Advanced Wireless Research): NSF + 
Industry, 100M€, 2017-2022

NSF Fabric: NSF, 20 M€, 2019-2023 +
Colosseum: NSF-DARPA, 20+7,5M$, 
2017-2025.
BRIDGES: NSF, 2.5M€, 2020-2024

China CENI
Chinese Experimental National 
Infrastructure
2018-2022
190 M€
Future Network testbeds 
CSTNET test platform

EU Horizon Europe
ICT 17-19-52, 2018-2022, 
205 M€
SNS Stream C, 2 calls, 2022-
2027, 25+xM€ 

Japan  NICT R&D 
Shared Open Platform
200 M$
2022-2026

Wintech 2023, Madrid, October 3, 2023



6G (Digital Infrastructures) Research Infrastructures?
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Research 
Infrastructures as a 
Scientific Instrument

http://www.esfri.eu/

Wintech 2023, Madrid, October 3, 2023



From mid-Scale (~100M€) to Large-Scale (~B€)

The European ESFRI framework
European Strategy Forum on Research Infrastructures

Supporting a scientific methodology

Joint investment strategy between EU and Member States

http://www.esfri.eu/ 
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SLICES, first in digital sciences to
entered the ESFRI Roadmap 2021
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• Launched in 2017, SLICES is an RI 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 RI providing several specialized instruments on
challenging research areas of Digital Infrastructures, by aggregating
networking, computing and storage resources across countries, nodes and
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

 

 

PRESS RELEASE 
ESFRI announces the 11 new Research Infrastructures to be included in its 

Roadmap 2021  
€4.1 billion investment in excellent science contributing to address European challenges 

 
After two years of hard work, following a thorough evaluation and selection procedure, ESFRI proudly announces the 11 proposals 
that have been scored high for their science case and maturity for implementation and will be included as new Projects in the ESFRI 
2021 Roadmap Update.  
  
The new ESFRI Projects are: 

 

EBRAINS - European Brain ReseArch INfrastructureS, a distributed digital infrastructure at the interface of neuroscience, 
computing and technology, offering scientists and developers advanced tools and services for brain research. 

EIRENE RI - Research Infrastructure for EnvIRonmental Exposure assessment in Europe, the first EU infrastructure on human 
exposome (environmental determinants of health). 

ET - Einstein Telescope, the first and most advanced third-generation gravitational-wave observatory, with unprecedented 
sensitivity that will put Europe at the forefront of the Gravitation Waves research.  

EuPRAXIA - European Plasma Research Accelerator with Excellence in Applications, a distributed, compact and innovative 
accelerator facility based on plasma technology, set to construct an electron-beam-driven plasma accelerator in the 
metropolitan area of Rome, followed by a laser-driven plasma accelerator in European territory. 

GGP - The Generations and Gender Programme, aiming to provide high quality and cross-nationally comparable longitudinal 
data to answer pressing scientific and societal challenges on population and family dynamics. 

GUIDE - Growing Up in Digital Europe-EuroCohort, Europe’s first comparative birth cohort survey, aiming to support the 
development of social policies for the enhancement of the wellbeing of children, young people and their families across Europe. 

MARINERG-i - Offshore Renewable Energy Research Infrastructure, setting out to become the leading internationally 
Distributed Research Infrastructure in the Offshore Renewable Energy (ORE) sector, with a network of test facilities spread 
across Europe.  

OPERAS - Open Access in the European Research Area through Scholarly Communication, the distributed RI to enable Open 
Science and upgrade scholarly communication practices in the Social Sciences and Humanities (SSH) in line with the European 
Open Science Cloud.  

RESILIENCE - Religious Studies Infrastructure: Tools, Innovation, Experts, Connections and Centers, a unique, interdisciplinary 
scientific RI for all Religious Studies, building a high-performance platform, supplying tools and access to physical and digital 
data to scholars from all scientific disciplines. 

SLICES - Scientific Large-scale Infrastructure for Computing/Communication Experimental Studies ambitions to become an 
impactful RI in Digital Sciences, including concerns regarding energy consumption and the implementation of the Green Deal.  

SoBigData++ RI - European Integrated Infrastructure for Social Mining and Big Data Analytics, a resource for sharing datasets, 
methods, research skills and computational resources for supporting the comprehension of social phenomena through the lens 
of Big Data.  

http://www.slices-ri.eu/


SLICES for research on Digital Infrastructures

Initiated in 2017, 25 partners from 15 countries: 

• 12 political support from National Ministries

• 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 timeline
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Breaking down in priority research topics

6G

Human-
centric DIs

Cloud-to-
Edge 

scalable 
DIs

Prioritisation of research topics
What’s the methodology behind it?

OPENRIT 6G, Cape Town, March 20, 2024

AI-centric 
DIs

Indus. 
verticals 
demand

Cross-
prop.

5.

Simultaneous but progressive exploration of research topics
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A Blueprint?

• A blueprint is an initial 'product backlog' and accompanying 
documents, representing the main requirements for the project

• Define a common terminology that doesn't require in-depth, 
technical knowledge

• Pick up the right resources, be iterative, review and validate, and 
keep it as a baseline.

• A baseline system can be built to validate requirements

OPENRIT 6G, Cape Town, March 20, 2024



5-G Blueprint

RAN
Edge

RAN
Edge

RAN
Edge

Public/Private Cloud
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Central 
Hub

F1, E1, E2, O1, O2

F1, E1, E2, O1, O2
N1,N3, E2, O1, O2 

N1,N3, F1, E1, E2, O1,O2 



Reference implementation (1/2)

• pos + Terraform (AWS, GCP, OpenStack) + Ansible for xp
cycles

• Baremetal + kubernetes + docker + VM
• OpenAirInterface for core and RAN
• Software and/or hardware radio and accelerators (USRP,AW2S, 

Tofino)
• Automatic publication of data and metadata

OPENRIT 6G, Cape Town, March 20, 2024



Reference implementation (2/2)

• Complete documentation and SLICES Academy integration 

OPENRIT 6G, Cape Town, March 20, 2024



Example of set-up

core Fronthaul
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SLICES and EOSC 
Interoperability and 

Integration
EOSC: European Open Science Cloud 

https://eosc-portal.eu/



6G Federated Data Infrastructure?
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Physical

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.

Edge Cloud

Physical 
Network 
Functions

Physical 
Network 
Functions

Physical 
Network 
Functions

Physical 
Network 
Functions

Edge Data 
Center

Core 
Data 

Center

Internet/
GEANT/
NRENs

Core
Network 
Functions

Enable experimentation at multiple 
network levels through SLICES RI

EU-wide availability of 
unique Software and App Repositories

#1 #2

Allow experimentation with future/emerging digital, IT and 
network technologies (e.g., 6G, IoT, Edge, AI, hyper-converged 

infrastructure).

Interoperability with 
Open and FAIR data

#3

open access Orderable via 
provider channel

Orderable via 
EOSC hub

• 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.

• Producers of unique data;
• Maximize data reuse by adopting of 

FAIR data principles in Data 
Management and Governance;

• Processing of sensitive and personal 
information. 

Integration of the 
SLICES communities to EOSC

• SLICES community building
• More than 120 participants to the 1st SLICES 

workshop;
• Thousands of users of existing infrastructures.  

• Training services

#4

OPENRIT 6G, Cape Town, March 20, 2024



SLICES-RI 
support for Open Data



SLICES infrastructure and Services

HPC RIs (e.g., EGI)

Core network RIs (e.g., GEANT)

Last mile access and sensor RIs
(e.g., POZNAN, Sorbonne)

Storage RIs

Resource Integration 
Service  composition

Resource discovery 
& Marketplace

SL
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 A
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SLICES Infra & Services

Mobile 
edge RIs
(e.g., 
CNR-
Edge/AI)

Computing and Storage 
services

Portal

USERS

Federated AAI 
services

Resource scheduling
W/f & orchestration

Resource Directory 
& API 

Accounting and 
Budgeting

Compute, Storage, Network
Resources (cloud/edge)

Experimental facilities 
(testbeds, labs, verticals)
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SLICES FAIR DIGITAL OBJECT (SFDO)

• Data Standards to support Open Data
• Flexible and Open Metadata Model
• FAIR compliance
• Data Licensing and Access

• Data Policies to support Open Data Management
• Data Management, Governance and Stewardship
• Data Privacy and Security Measures

• Interoperability and 
Machine-actionability

Repository APIs Web Portal

Metadata Models

v1

v2

Other SLICES-RI services

Hierarchical 
Metadata

Implemented 
Metadata Registry

Machine-
readable/actionable

Metadata

Multi-
level/Stakeholder 
Data Governance

Ethics/Privacy Assessment 
Framework

core:id

core:keywords

service:lifecycle_status

service:userManual

service:termsOfUse

Example SLICES Service 
model (subset)

Example Other Platform 
Service model (subset)

SLICES to Other
convertor Convertors (import/export) to 

known standards

Well-
documented 

APIs, versioning
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Metadata Registry System (MRS/SFDO)
• Realizes the SLICES metadata 

model
• Repository

• Metadata data (datasets, services, 
experiments, etc.)

• Metadata models used for versioning

• APIs
• Discovery, Reporting services
• Interoperability services (e.g., 

EOSC)
• Web portal
• Access to the services
• Dashboards

Repository APIs Web Portal

Metadata Models

v1

v2

Other SLICES-RI services

OPENRIT 6G, Cape Town, March 20, 2024



SLICES Reproducible
Experiment Workflow
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The pos Experiment Workflow
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Structured Experiment Workflow with
pos

Run N
Loop
Vars N

measurement

Results N

Run II
Loop
Vars II

measurement

Results II

Run I

DuT Controller LoadGen

Experiment

Global
Vars

Setup Setup

Local
Vars

Local
Vars

Loop
Vars IMeasurement Measurement

Results I

Evaluation

Publication

S
et
up

P
ha
se

M
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su
re
m
en
t
P
ha
se

E
va
lu
at
io
n

P
ha
se Script

Parameters
Result Data

Setup phase
• Controller manages experiment
• Controller configures experiment nodes (DuT, LoadGen)
• Global/local variables (vars) parametrize setup

Measurement phase
• Repeated execution of measurement script
• Loop variables parameterize each measurement run

• e.g., different packet rates
• data of each run is connected to a specific set of loop vars

Evaluation phase
• Collected results/loop vars used for experiment evaluation
• Automated experiment release (git repository, website) 



Experiment life-cycle comes true

OPENRIT 6G, Cape Town, March 20, 2024



SLICES Academy
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SLICES Academy

Skills Audience Tools Funding

National 
Initiatives

Networking, 
Edge
Cloud

Orchestratio
n

Virtualization 
6G  

Compute
Quantum 
Security

AI/ML 
Data 

Management  
and Analytics

General 
public

Msc and 
Doctoral  
students

IT Staff

Research 
Methodology 
Open source

National
Roadshow

Shared 
Digital 
Europe 

ProgrammeSLICES
Summer 
School

The 
Networking 

Channel

ERASMUS +

Training 
eventsIndustry Micro-

credentials



SLICES cooperation framework
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SLICES related
EU funded projects

Réunion plénière SLICES France7 février 2024

SLICES-PP

SLICES-DS

SLICES-SC

GreenDigit

Converge

SUNRISE-6G

6G-XCEL



SLICES as a Catalyst
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Towards a comprehensive pan-African research infrastructure in Digital 
Sciences

• Strathmore University (STR) Kenya

• Université Cheikh Anta Diop de Dakar (UCAD) Senegal
• Université de la Manouba (UMA) Tunisia
• Université de Ngaoundéré (UN) Cameroon

• University of Cape Town (UCT) South Africa

OPENRIT 6G, Cape Town, March 20, 2024

DIGITAfrica



DIGITAfrica

Design an effective and long-term pan-African Digital research
infrastructure 
• Co-construct a comprehensive strategy to structure a pan African RI 

in Digital Sciences 
• Enhance community building in Digital Sciences 
• Develop capacity building in Digital Sciences 
• Set up a playground and demonstrate the Proof of Concept (PoC) 
• Define a sustainable path for DIGITAfrica RI 

OPENRIT 6G, Cape Town, March 20, 2024

Network Readiness Index for Africa



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

For more information, please contact:
Serge Fdida

serge.fdida@sorbonne-universite.fr

Thanks for your attention

Questions?


