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Scientific Large Scale Infrastructure for 
Computing/Communication Experimental Studies

• 5G/6G wireless

• Internet of Things (IoT)

• Edge

• Cloud

• HPC

• AI infrastructure

• programmable elements across the digital continuum

• to produce trustworthy, repeatable, and accessible results.
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SLICES is not…

• A 5G network

• A cloud

• A HPC

• An AI factory

• …
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But…

• SLICES supports experimenting on all those technologies

• So you can build:
• A 5G network

• A cloud

• A HPC

• An AI factory

• …
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European Strategy Forum on 
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ESFRI ROADMAP 2021: Slices 
Large Hadron ColliderSupercomputer



OpenStack began in 2010 as a joint project of Rackspace and NASA
Kubernetes initial release: September 2014

Several bare metal testbeds were started in 2006….
-> testbed can be used to develop/research that kind of frameworks



Long term
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imec cleanrooms

Chip lab of the world
(not a chip factory)

Lab for the software and 
networking stack of 

clouds,  AI infrastructure,  
data science, future 

connectivity, …
SLICES research infrastructure
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Configure experiment

Networking, distributed services, 
cloud, scaling, … research

GPUS

Command line job submission 
or jupyter notebook

AI research

WIRELESS

Advanced wireless and 
IoT experiments

BARE 

METAL 

SERVERS



How is SLICES-RI organized ?

in services…
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Basic infrastructure services
(bare metal or virtualized infrastructure)

e.g. bare metal machine, VM, 
programmable IoT device, user-defined 

radio, …

Experiment building block services
(not bare infrastructure, but a service which uses some 
basic infrastructure but is not complete enough for an 

experiment)

e.g. storage, connectivity, Kubernetes 
cluster on demand, artefacts deposit 

service, metadata registry, ….

Complete Experiment services
(services which are complete to execute directly an 

experiment, just describe and start)

e.g. 5G deployment, AI infrastructure 
service, …

Experiment as a Service
(with a couple of parameters you can automatically 

(re)run experiments)

e.g. reproducibility service, notebook 
services, …
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e.g. portal, user/project authority, experiment authority, experimenter tools, documentation, 
chatbot, …

More 
flexibility

Easier 
to use



Basic infrastructure services
(bare metal or virtualized infrastructure)

Basic Infrastructure service, Anechoic 
chamber service

Experiment building block services
(not bare infrastructure, but a service which uses some 
basic infrastructure but is not complete enough for an 

experiment)

storage service, connectivity service, data 
management service

Complete Experiment services
(services which are complete to execute directly an 

experiment, just describe and start)

Post-5G blueprint, Federated Learning blueprint, 
Cloud –edge-Continuum blueprint, QKD blueprint, AI 

infrastructure service, 5G/Wifi6E indoor service, 
Satellite-based LoRa access service

Experiment as a Service
(with a couple of parameters you can automatically 

(re)run experiments)

Pos reproducibility service
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portal, user/project authority, experiment authority, SLICES CLI, documentation, chatbot, 
monitoring, resource discovery

More 
flexibility

Easier 
to use

Concrete SLICES-RI services today



Services can be distributed

SLICES Node A (country)

Site 1

service
infrastructure 1

service
infrastructure m

Site 2

service
infrastructure 1

service
infrastructure n

Site 3

service
infrastructure 1

service
infrastructure o

e.g. SLICES Node Belgium

be-gent1

be-gent1-bi-
baremetal1

be-gent1-bi-vm1

be-gent2

be-gent2-bi-
baremetal1

be-gent2-ai-
cluster1

be-antwerp1

be-antwerp1-ai-
cluster1

be-antwerp1-
storage-store1be-gent2-

storage-store1



Modular
SLICES SDK

SLICES CLI
subcommand A             subcommand B            subcommand C            subcommand D

Service
A

Service A 
client library 

(v1,v2, …)

Service A API
(same for all sites)

Similar experiment life cyle and look&feel of CLI and client libraries. 1 CLI with subcommands

Infra 1

Infra m

Modular 
SLICES CLI

SLICES Services

Other user tools using SDK
(more variation, 3rd party, …)

website, apps, …

Infra(structure)s can 
be in the same or 
different countries

Service
B

Infra 1

Infra n

Service
C

Infra 1

Infra o

Service
D

Infra 1

Infra p

Service B 
client library 

(v1,v2, …)

Service C 
client library 

(v1,v2, …)

Service D 
client library 

(v1,v2, …)

Service B API
(same for all sites)

Service C API
(same for all sites)

Service D API
(same for all sites)



Modular CLI
and service user interfaces
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https://doc.slices-ri.eu
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19https://portal.slices-ri.eu/invite/summerschool2026

https://portal.slices-ri.eu

Organised in projects
with project lead/admin
and members

Project has expiration time

Project is approved by SLICES
Members are approved by 
project lead/admin

e.g. share experiments/data 
in a project

https://portal.slices-ri.eu/
https://portal.slices-ri.eu/
https://portal.slices-ri.eu/


Example service: S3 storage in Belgium
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https://s3.slices-be.eu



Advanced: combining services
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IoT1 IoT2

Experiment
Experiment 

Tool(s)

Cloud1 Cloud2

IoT3

ML ML ML

ML
ML

ML

Clients
Clients

ClientsLoad 
generation 

Clients

IDS IDS IDS

ML=machine learning component
IDS=intrusion detection component

L2 connection
(bandwidth/security/IP ranges)

DDoS

Warehouses with industrial IoT



IoT1 IoT2

Components Experiment 
Tool(s)

Cloud1 Cloud2

IoT3

ML ML ML

ML
ML

ML
Clients

Clients
ClientsLoad 
generation 

Clients

IDS IDS IDS

ML=machine learning component
IDS=intrusion detection component

Basic infrastructure client 
library (v1,v2, …)

Basic 
infrastructure 

service
Basic infrastructure 
service/Kubernetes 

service

Machine learning 
service

Basic 
infrastructure 

service

ML client library
Connectivity 
client library

Connectivity 
service

Storage
service

Storage client 
library

Basic infrastructure 
service/Kubernetes 

service

Bare metal, VM

Bare metal, VM

IoT
embedded devices

Machine Learning

S3 storage

L2 connectivity
Geant

Orchestrator



Site 1 Site 2 Site 3

Site 8 Site 7 Site 6

Site n

Site 9

Site 4

Site 5

Country A Country B

Country C

Country D

Country X

Country E

NREN A
NREN B

NREN C

NREN D

NREN E

NREN X GEANT

L2 Connectivity service
(available Q4 2026 for users)



Service composition: 2 flavours of advanced services 
(flexibility vs. easy to use)

AI infrastructure 
service

Service T:
Connectivity 

service

Set up 
L2 interconnections 
between sites

Site A Site B

Service R:
Basic infrastructure 

service

Dedicated 
hardware



Service P:
Wireless Time-Sensitive 
Networking end-to-end 

setup service

End-user tool to deploy 
Wireless Time-Sensitive 
Networking end-to-end

Example of monolithic service implementation for deployment of distributed time-sensitive
Networking setup

Specific API ‘Wireless Time-Sensitive 
Networking end-to-end setup service’

Site A Site B Site C Site D Site E



Service Q:
Kubernetes 

deployment service Service T:
Connectivity

Example of service composed of services for deployment of Time-Sensitive end-to-end setup

Set up L2 
interconnections 
between sites

Kubernetes deployment API

Interconnection set up API

Site A Site B

Service R:
Bare metal 

infrastructure service
External service

Service S:
Radio device 
set up service

Site C Site D Site E

Radio device set 
up service API 

Service P:
Wireless Time-Sensitive 
Networking end-to-end 

setup service

End-user tool to deploy 
Wireless Time-Sensitive 
Networking end-to-end

Specific API ‘Wireless Time-Sensitive 
Networking end-to-end setup service’



What is coming next ?

• Full operations and services: 2029

• Q4 2026: Next big release (more services/sites/resources, this 
summerschool is a start)
• Planned features: quota restrictions on services, reservation of resources in 

the future, L2 connectivity over Geant
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Basic infrastructure services
(bare metal or virtualized infrastructure)

Basic Infrastructure service, Anechoic 
chamber service

Experiment building block services
(not bare infrastructure, but a service which uses some 
basic infrastructure but is not complete enough for an 

experiment)

storage service, connectivity service, data 
management service

Complete Experiment services
(services which are complete to execute directly an 

experiment, just describe and start)

Post-5G blueprint, Federated Learning blueprint, 
Cloud –edge-Continuum blueprint, QKD blueprint, AI 

infrastructure service, 5G/Wifi6E indoor service, 
Satellite-based LoRa access service

Experiment as a Service
(with a couple of parameters you can automatically 

(re)run experiments)

Pos reproducibility service
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portal, user/project authority, experiment authority, SLICES CLI, documentation, chatbot, 
monitoring, resource discovery

More 
flexibility

Easier 
to use

Summerschool 2026
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Welcome to SLICES-RI:
Scientific Large Scale Infrastructure 
for Computing/Communication Experimental Studies


	Slide 1: SLICES Research Infrastructure Goals and architecture
	Slide 2
	Slide 3
	Slide 4: Scientific Large Scale Infrastructure for Computing/Communication Experimental Studies
	Slide 5: SLICES is not…
	Slide 6: But…
	Slide 7: ESFRI ROADMAP 2021: Slices 
	Slide 8
	Slide 9: Long term
	Slide 10
	Slide 11
	Slide 12: How is SLICES-RI organized ?
	Slide 13
	Slide 14: Concrete SLICES-RI services today
	Slide 15: Services can be distributed
	Slide 16
	Slide 17: Modular CLI and service user interfaces
	Slide 18: https://doc.slices-ri.eu
	Slide 19: https://portal.slices-ri.eu/invite/summerschool2026 
	Slide 20: Example service: S3 storage in Belgium
	Slide 21: Advanced: combining services
	Slide 22: Experiment
	Slide 23: Components
	Slide 24
	Slide 25: Service composition: 2 flavours of advanced services  (flexibility vs. easy to use)
	Slide 26
	Slide 27
	Slide 28: What is coming next ?
	Slide 29: Summerschool 2026
	Slide 30

