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INSTAR and CEI-Sphere workshop  26 & 27 November 2024, Brussels Belgium 

27th November Agenda

9:30 - 9:45 | Opening

9:45 - 10:00 | Large Scale Pilots - OCEI Overview

10:00 - 11:00 | Panel: Standardisation strategies from the EU Cloud-Edge-IoT

11:00 - 11:20 | COFFEE BREAK

11:20 - 12:30 | Strategy development session: Pilots and standards plans

12:30 - 13:00 | Summary of Actions

13:00 | CLOSE
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Opening

Workshop on Cross-Domain Standardisation and Architecture for IoT and Edge-Computing

27/11/2024
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Policy Officer for the European 
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Standardisation 
Directions for 
Large-scale pilots 
& Open Source

Rolf Riemenschneider

European Commission
Head of Sector IoT
DG CONNECT/E4



Platforms for the Edge
• Challenges of System Integration
• Embedded Systems & Control
• Internet of Things – Connected Objects
• Cloud – Digital Twins - Orchestration

• A Platform Economy @theEdge

• taking a system-level approach 
* from hardware of smart devices 
* to operating systems at device and at system level, 
* to middleware and to application software

• Software-defined systems: Functions/Apps over the Air up-dates

• Avoid Vendor Lock-in - Open, vibrant ecosystem



• Trends like edge technologies and 
decentralised Intelligence will reshape the 
industrial landscape,

• spurring innovation towards the edges of the IoT 
network (edge clouds and edge computing)

• accelerate the pick-up of novel advanced edge 
technology in most important sectors for Europe’s 
economy, and competitiveness 

• An open framework for a vibrant Edge-IoT 
ecosystem is key for up-scaling and to leverage 
economies of scale

• Standardisation & Open Source
• compliance, security as well as synergies across 

sectors. 
• Underpinning an emerging open edge ecosystem 

including midcaps, SMEs and start-ups,

Pilots to explore new IoT Paradigms and their Impact of 
EU Markets

HORIZON-CL4-2024-: Platform Building, standardisation , ecosystem building
→ Up-scaling of the ‘Cloud-Edge-IoT’ Solutions
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EU-US Collaboration – DISCOVER US
→ Open for expression of interest
https://discover-us.eu/#/

International Standardisation 
→ INSTAR – dialogue with US, Korea, Japan, Australia, Canada, etc.

Pilots for IoT Platforms and Decentralised Intelligence
→ Calls under WP2024, launched by start of 2025
→ Ecosytem building supported by CEI-Sphere
→ Embrace momentum of Open Source Communities
→ Open calls for enterprises, SMES, start-ups

WHAT NEXT?

https://discover-us.eu/#/


Related Background

• Horizon Europe: 
→ Calls, topics, deadlines WP2023-24

• Position Papers and Event Reports 
→ Alliance AIOTI Strategic Foresight : IoT and Edge Computing Convergence

• Cloud-Edge-IoT Portal – see www.EUCloudEdgeIoT.eu

• HIPEAC Vision https://www.hipeac.net/vision/#/latest/

• Edge-IoT Policy on Europa

➢ 3Cs Strategy: 
→ Calls, topics, deadlines WP2023-24

HORIZON-CL4-2024-DATA-01-05: Platform Building, standardisation and 
Up-scaling of the ‘Cloud-Edge-IoT’ Solutions (Horizontal Activities - CSA)

https://ec.europa.eu/commission/presscorner/detail/en/IP_22_7404
https://aioti.eu/aioti-strategic-foresight-through-digital-leadership-iot-and-edge-computing-convergence/
http://www.eucloudedgeiot.eu/
https://www.hipeac.net/vision/#/latest/
https://digital-strategy.ec.europa.eu/en/policies/internet-things-policy
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Large Scale Pilots - OCEI Overview

Workshop on Cross-Domain Standardisation and Architecture for IoT and Edge-Computing

26/11/2024
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Universitat Politècnica de 
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O-CEI: Open CloudEdgeIoT Platform Uptake in Large 
Scale Cross-Domain Pilots

Prof. Carlos E. Palau
Universitat Politècnica de València



Noticing the paradigm shift
• Distributed Energy Resources

(DERs)

• Smart meters by DSOs

• Smart grid - crucial role for
prosumers

• Data, AI, analytics for efficiency
and flexibility

• New business models
Image credit - Institute for Local Self Reliance

Disclosure - Denis Pombriant is the author of The Age of Sustainability.



... the outstanding opportunity

Green Energy Transition is
a top EU priority

AI processed at the 
edge – DERs is key

Scalability and distributuion in 
the continuum signalled in 

DECISION

https://european-union.europa.eu/priorities-and-actions/eu-priorities/european-union-priorities-2024-2029_en
https://digital-strategy.ec.europa.eu/en/library/europes-potential-edge-computing-supporting-industrial-innovation-through-large-scale-pilots


... and accepting the technical challenge

Surveys signal that 
harmonization of data flows, 
communication networks and 

cybersecurity are crucial. 

Energy applications tend to 
work in siloes. Flourishing in the 

diversity and reusing open 
solutions is in contest.

A lack of cooperative success 
stories is preventing the 

potential of edge computing in 
energy from unleashing.

Openness SuccessData



• Call and Topic: HORIZON-CL4-2024-DATA-01-03 Piloting emerging Smart IoT Platforms and decentralized intelligence

• Type of project: IA

• Total budget: 31,347,300 €     - EU Granted amount:   23,140,063.63 €

• Grant Agreement Nº: 101189589

• Duration:  1st Jan 2025– June 2028 (42 months)

• Project Coordinator: Carlos E. Palau Salvador (UPV)

• Field of action: Energy efficienty, energy flexibility, edge computing, resources orchestration, demand/production, collaboration, cross-domain, 
marketplaces, virtualization, data sovereignty

• Nº partners: 60 (incl. Two 3LPs)

• From 19 countries : Spain, Greece, Switzerland, France, Malta, Romania, Germany, Austria, Italy, Poland, Cyprus, Ireland, Sweden, 
Denmark, Slovenia, Portugal, Finland, Belgium and Croatia.

• Cascade funding: 4.000.000€ structured in two rounds 

• Work Packages: Project Coordination, Formalization of pilots and Open Platform requirements, O-CEI Open Platform and blueprints 
development, Execution of O-CEI Large Scale Pilots, Evaluation and Assessment, and Market uptaking, results exploitation and transferability.

O-CEI factsheet



Key points

Fostering collaborations between industries and academia and demonstrating emerging edge 
solutions in realistic environments

Flexibility Scalability Custom sharing



A continuum of computing resources (in edge 
distributed energy resources) that share 
federated data fabric. Those resources will 
perform monitoring and actuation based on 
the requirements of each use case. Success 
examples will be included in the marketplace, 
that might be installed and replicated 
elsewhere. 

Every pilot will select a subset of interesting 
technologies (orchestration, AI, trust…) and 
will create a reference blueprint that will 
integrate a judiciously picked set of tools. 
Adoption guidelines, open configuration, and 
interface-orientation will dominate the 
process.

How will we do it?



How will O-CEI fit in infrastructure?

Smart IoT Platforms targeting different goals: data spaces, orchestration, trust, XAI…



O-CEI carries experience, products and ideas from 
previous endeavours and long-lasting 

collaborations, pushing for a high Return of 
Investment of European funding.

Background matters



Who will do it?

A heterogeneous and solid mix of 
partners:

● 18 Large Industrial
● 11 RTOs
● 18 innovative SMEs
● 13 non-for-profit (clusters, 

public entities…)

All involved in applied research of 
new technologies towards energy 
efficiency



The core action: validate, uptake and upscale



Expected results

01

02

03

04

05

06

Standardisation on O-
CEI deployments

Pre-normative

Facilitating uptake for 
other LSPs based on 
blueprints

Adoption methodology

Exploitation roadmap 
of flexible and efficient 
energy using edge 
computing

Business model

To share metrics and 
information about 

prosumers and 
infrastructure

O-CEI Data Sharing 
Platform

To allow federation of
resources

O-CEI Cross-Domain
Continuum Ontology

To discover, select and 
allow installation from 

other examples

Federated marketplace



The digital backbone for energy flexibility

Source (all rights reserved): https://istormy.eu/5-technology-integration-demonstration-evaluation/



Slidesgo

Flaticon

Freepik

CREDITS: This presentation template was created by Slidesgo,
including icons by Flaticon, and infographics & images by 
Freepik

Thanks!
Do you have any questions?

Prof. Carlos E. Palau

cpalau@upv.es

www.satrd.es

http://bit.ly/2Tynxth
http://bit.ly/2TyoMsr
http://bit.ly/2TtBDfr
mailto:iglaub@upv.es
http://www.satrd.es/
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Panel: Standardisation strategies from 
the EU Cloud-Edge-IoT

Workshop on Cross-Domain Standardisation and Architecture for IoT and Edge-Computing

26/11/2024
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Panel discussion

Golboo Pourabdhollian
IDC

Carlos Palau
aerOS

Rute Sofia
CODECO

27/11/2024

slido.com
#3682436

Anastasios Zafeiropoulos
Nephele 



Click to edit Master title styleEU-CEI in a nutshell

29/11/2024 INSTAR and CEI-Sphere workshop 23

A European Commission research and innovation initiative aiming at Realise a pathway for the 
understanding and development of the Cloud, Edge and IoT Continuum
through promoting cooperation in an extensive ecosystem and support the 
implementation and Large Scale Pilots.

June 2022- Nov 2024 Jan 2024- Mar 2026
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EUCEI Community
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• Standards work
• June 2024 Preliminary work item in ISO PWI-22 Architecture considerations on IoT Edge Cloud

• Edited by Lara Lopez and Antonio Kung

• https://www.iec.ch/dyn/www/f?p=103:38:614053953031768::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:20486,23,126454

• November 2024 Establishment of AG 25 (pattern repository) convened by Antonio Kung
• https://www.iec.ch/dyn/www/f?p=103:14:614053953031768::::FSP_ORG_ID,FSP_LANG_ID:52313,25

• TF3 currently working on pattern contributions
• Reports

• Functional View of the Continuum Reference Architecture: Minimum set of expected functionalities 
(https://zenodo.org/records/11656674)

• Compositional View of the Continuum Reference Architecture: Graphical representation of common and potential 
capabilities (https://zenodo.org/records/11656784)

• OpenContinuum Landscape v2 and recommendations
• Results of work on taxonomy and architecture

• Further work
• Contribute use cases, patterns and architecture material to SC41

https://www.iec.ch/dyn/www/f?p=103:38:614053953031768::::FSP_ORG_ID,FSP_APEX_PAGE,FSP_PROJECT_ID:20486,23,126454
https://www.iec.ch/dyn/www/f?p=103:14:614053953031768::::FSP_ORG_ID,FSP_LANG_ID:52313,25
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aerOS path to standardisation impact
Prof. Carlos E. Palau (UPV)

Project Coordinator

29/11/2024
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• aerOS roots upon well-known standards
• Network: SDN, NFV, 5G...
• Protocols: MQTT, HTTP, JSON, gRPC...
• Industrial: ROS, OPC UA, MODBUS..
• De-facto: K8s, OAuth2.0...

• aerOS architecture proposes innovative
advances in workload orchestration, distributed
federation of domains, data models and in
modern network usage that are prone to
contribute to European and international
standards.

29/11/2024 INSTAR and CEI-Sphere workshop 28
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• Departing from our technology, aerOS has exerted huge efforts in 
attending WG discussions, participating in different boards, and providing 
documentation, ideas and concepts with the goals:

29/11/2024 INSTAR and CEI-Sphere workshop 29

To achieve 3 contributions to European pre-normatives

aerOS concepts in 25 EU and international SDO entrypoints
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• SDOs and standardization initiatives in which aerOS partners intervene actively

29/11/2024 INSTAR and CEI-Sphere workshop 30
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More relevant granular activities (short list)
Revision of data type definitions in the NGSI-LD API (ETSI CIM 009 v1.7.1) ETSI CIM
Presentation "Data Management Paradigms: Data Fabric and Data Mesh at IETF 117 IRTF NMRG
OpenAPI specification for NGSI-LD API 1.6.1 release ETSI CIM
Draft Asset Lifecycle Management and Operations: A Problem Statement IETF IVY
Draft Data Manifest for Contextualized Telemetry Data IETF Ops Area
Draft Applying COSE Signatures for YANG Data Provenance IETF Ops Area
Draft Mounting YANG-Defined Information from Remote Datastores IETF NETMOD
Presentation “Knowledge Graphs for Network Management” at IETF 118 IRTF NMRG
Extension of NGSI-LD API with filtering based on datasetId: https://portal.etsi.org/webapp/workprogram/Report_WorkItem.asp?WKI_ID=68619 ETSI CIM
Presentation “Use cases for DetNet/5G - Deterministic Programmable Data Planes for the Cloud-Edge- IoT Continuum” 5G-ACIA WI82
Draft "Augmented-by Addition into the IETF-YANG-Library"

IETF NETCONF
https://datatracker.ietf.org/doc/draft-lincla-netconf-yang-library-augmentation/
Draft Knowledge Graphs for YANG-based Network Management IETF NMOP
AIOTI HLA – High Level Architecture AIOTI
Participation in the webinar “Webinar: IoT, Cloud, Edge Computing Continuum from Research to Deployment” AIOTI
Initiative by AIOTI via exposing the demand vs. supply side of meta–Operating Systems AIOTI Business Forum
Participation in the preparatory actions of the “Replicability Initiative” for the creation and assessment of the “Feasibility, Replicability and
Scalability Assessment Tool”

AIOTI

Participation in the Semantic Interoperability Expert Group AIOTI
Following and participating in the issuing of SRIA of AIOTI 2023 AIOTI
Active contribution in the Working Group of Privacy and Security AIOTI
Continuous participation in the WG of Standardization of AIOTI AIOTI
SO/IEC JTC 1/SC 41 Plenary Meeting in Helsinki ISO/IEC JTC 1/SC 41
AIOTI Days 2024 (24-25 Sept 2024, Brussels) AIOTI
Representation of AI applications and predictions ETSI TC SmartM2M

https://portal.etsi.org/webapp/workprogram/Report_WorkItem.asp?WKI_ID=68619
https://datatracker.ietf.org/doc/draft-lincla-netconf-yang-library-augmentation/
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Contributions to relevant data spaces

New public data sets, models, 
schemas… 2 contributions

M28

IDSA, BDVA, IETF NETMOD/NETCONF

Contributions to European pre-
normatives

aerOS technology included as 
core part of the documents 2 contributions

M28

AIOTI Standardization WG, 5G-ACIA WG3

Entry points exploited

Board meetings, Working 
Groups, position papers 22 entry points exploited

M28

ISO/IEC, IEEE, Linux Foundation, ETSI… 

Contributions to data-related 
clusters and initiatives

New public data sets, 
models, schemas… 2 contributions

M28

FIWARE SmartData Models, W3C w3id

Contributions to SDOs

Issues, basic services, 
architecture, data models 23 contributions

M28

ETSI CIM, AIOTI HLA, IETF/IRTF
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Highlighting impact: ISO/IEC JTC1/SC41

• ISO/IEC JTC 1/SC 41: Arrangement of presentation 
about aerOS architecture in the ISO/IEC JTC 1/SC 41 
Plenary meeting in Helsinki (27.05.2024)

• Pre-acceptance in ISO/IEC JTC1/SC141 - a preliminary 
work item (PWI) has been officially accepted at ISO/IEC 
JTC1/SC41 to develop a taxonomy and patterns for the 
CEI based on the work already performed at TF3.
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Highlighting impact: ISO/IEC JTC1/SC41

• The role and technology of aerOS in the pre-normative
• EUCEI TF3 initiated activity for commong glossary, taxonomy and 

architecture by the varioous projects in metaOS cluster.
• aerOS has led the definition of the WG5: ORCHESTRATION

• The concepts from the project have been included:
• Dual-layer orchestration (HLO and LLO)
• Re-orchestration triggering
• De-composition in service components
• Federation of orchestration domains

• The reference implementation technology accompanies the design:
• Cloud-native in the edge (KubeEdge, operators)
• Monitoring and deployment multi-architecture and multi-framework)
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Highlighting impact: ETSI ISG CIM

• The protagonism of aerOS in ETSI ISG CIM
• The two owners and founders of the Context Broker are 

partners of the project: TID and FIWARE.
• More than 7 ETSI members in the Consortium.
• Varied contributions:

• Inclusion of datasetId in new release J2024 from aerOS
• New type of NGSI-LD attribute: VocabularyProperty
• Direct contribution to functionalities in the core component: 

SourceRegistrations, multi-attribute query, Federation Ops...
• Local requests without any other specifier (?local=true)
• Usage of the Via HTTP header for loop detection in 

distributed operations
• More than 20 issues in the official GitHub of the official CEF 

component
• SmartDataModels
• and more....
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Highlighting impact: W3C

• Huge engagement with W3C international:
• Contribution to the group WoT (Web of Things)
• Direct participation in KGC Community Group (Knowledge Graph)
• Issuing and publication of Permanent Identifiers for the Web:

• Data Model of the Continuum: https://wp4.pages.aeros-project.eu/t4.1/aeros-continuum/

• Building Ontology: https://wp4.pages.aeros-project.eu/t4.1/pilot-5-building-ontology/index.html

• and more...

• Cross-project joint active collaboration:
• Joint workshop at AIOTI Days 2024 (aerOS-organised)
• Morph-KGC tool repository:

• Kafka support, Helm, containerization, Implement 
grel:string_IndexOffunction, and others...

• Contribution to other relevant repos

Very relevant! 
This was really
needed and did

not exist

https://w3id.org/
https://wp4.pages.aeros-project.eu/t4.1/aeros-continuum/
https://wp4.pages.aeros-project.eu/t4.1/pilot-5-building-ontology/index.html
https://github.com/morph-kgc/morph-kgc/
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• Working towards standardization in ISO/IEC 

JTC1/SC41

• Participation in NexusForum task forces

• Membership in DISCOVER-US

• Creation of a new Standard Discussion Group 
(SDG) in ETSI focused on Computing 
Continuum and surrounding technologies.

• Potential co-location of an ISO TC meeting 
with an aerOS General Assembly (in discussion)

29/11/2024 INSTAR and CEI-Sphere workshop 37

Our next steps:



Click to edit Master title styleThanks to INSTAR and CEI-SPHERE for sharing this space

FOLLOW US!

https://aeros-project.eu

@AerosProject

aerOS Project

/aeros-project

/aerosproject

/aerosproject

https://aeros-project.eu/
https://twitter.com/AerosProject
https://www.youtube.com/channel/UCaCB0-o8Tps9SPfPVCtYJIg
https://www.linkedin.com/in/aeros-project/
https://www.facebook.com/aerosproject
https://www.instagram.com/aerosproject/
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NEPHELE - A lightweight software stack and synergetic meta-
orchestration framework for the next generation compute 
continuum (https://nephele-project.eu/) 

Workshop on Cross-Domain Standardisation and 
Architecture for IoT and Edge Computing
Dr. Anastasios Zafeiropoulos
National Technical University of Athens
Contact: tzafeir@cn.ntua.gr
https://www.netmode.ntua.gr/

29/11/2024

https://nephele-project.eu/
mailto:tzafeir@cn.ntua.gr
https://www.netmode.ntua.gr/
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• an IoT and edge computing software stack for 
leveraging virtualization of IoT devices at the 
edge part of the infrastructure and supporting 
openness and interoperability aspects in a 
device-independent way. 

• a synergetic meta-orchestration framework for 
managing the coordination between cloud and 
edge computing orchestration platforms, 
through high-level scheduling supervision and 
definition, based on the adoption of a “system of 
systems” approach.

29/11/2024 INSTAR and CEI-Sphere workshop 49
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Virtual Object Stack
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Standardization Activities Related to VOStack
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• Implementation based on the Web of Things Python 

implementation WoTPy
• Extensions provided for:

• Interfaces for orchestration of VOs/cVOs, Convergence with 
edge/cloud computing platforms

• The concept of Virtual Functions 
• Task offloading between edge and IoT resources
• Semantic interoperability (W3C WoT, NGSI-LD, OMA LwM2M)
• Security, Time Sensitive Networking, Software Defined Networking
• Video support
• Pool of VOs and cVOs for various verticals

• Documentation available at https://netmode.gitlab.io/vo-wot/
• Online events with the community
• Participation in ETSI IoT Conference 2023
• Upcoming event: AIOTI Workshop on Semantic Interoperability 

and Digital Twins

29/11/2024 INSTAR and CEI-Sphere workshop 52

VOStack alignment with the W3C Web of Things (WoT)

https://www.w3.org/WoT/developers/

https://netmode.gitlab.io/vo-wot/
https://aioti.eu/event/aioti-workshop-on-semantic-interoperability-and-digital-twins/
https://aioti.eu/event/aioti-workshop-on-semantic-interoperability-and-digital-twins/
https://www.w3.org/WoT/developers/
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• Participation and contribution into the  
OpenContinuum TF3 activities (emerging 
draft to be presented during next SC41 
meeting in November)

• NEPHELE architectural approach based on the 
ISO/IEC/IEEE 42010 specifications

• Continuous interaction with AIOTI
• Presentation at the "A Glimpse of Europe" 

workshop, co-organised by AIOTI and the 
OpenContinuum CSA (alongside with the 
international committee meeting of ISO/IEC 
JTC 1 SC 41)

• Contribution to ETSI Open-source MANO 
(Management and Orchestration) Framework

29/11/2024 INSTAR and CEI-Sphere workshop 53

Standardization Activities related to the Meta-Orchestration Platform
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The role of an open-source strategy

https://newsroom.eclipse.org/eclipse-
newsletter/2024/september/nephele-adopts-sos-approach-deliver-
oss-stack-iot-virtualisation

EUCEI Award for Open Source 
and Standardisation

Research Meets Open Source

Eclipse 
ResearchLabs
GitLab
https://gitlab.eclipse.org/eclipse-
research-labs/nephele-project

https://newsroom.eclipse.org/eclipse-newsletter/2024/september/nephele-adopts-sos-approach-deliver-oss-stack-iot-virtualisation
https://newsroom.eclipse.org/eclipse-newsletter/2024/september/nephele-adopts-sos-approach-deliver-oss-stack-iot-virtualisation
https://newsroom.eclipse.org/eclipse-newsletter/2024/september/nephele-adopts-sos-approach-deliver-oss-stack-iot-virtualisation
https://gitlab.eclipse.org/eclipse-research-labs/nephele-project
https://gitlab.eclipse.org/eclipse-research-labs/nephele-project
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• Openness (open specifications, open APIs, open-source software) is key for 
standardization

• Continuous effort required for communication, interaction with members in 
standardization groups, dissemination of added value

• Continuous software development effort to keep updated with the various 
contributions in the provided tools by working groups

• Joint events (both in-person and online) are very helpful
• Participation of industrial partners is critical 
• Collaboration across EU projects is important to increase the adoption rate and the 

impact of the proposed solutions

29/11/2024 INSTAR and CEI-Sphere workshop 55
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COFFEE BREAK
11:00 - 11:20

Workshop on Cross-Domain Standardisation and Architecture for IoT and Edge-Computing

Next Session at 11:20
Strategy development session: Pilots and standards plans

27/11/2024
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Strategy development session: Pilots 
and standards plans

Workshop on Cross-Domain Standardisation and Architecture for IoT and Edge-Computing

27/11/2024
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Panel discussion

Brendan Rowan
BluSpecs

Tim Valbert
Pionix

Gael Blondelle
ECLIPSE Foundation

26/11/2024

slido.com
#3682436
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Open Standards and Open Source
The Winning Formula for Interoperability   
Gaël Blondelle

27/11/2024
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MQTT, a success story!

The Open Source 
Community 

made the Standard

MQTT Google Trend

Invented
by IBM and Arcom
back in 1999



Open Source is a flavor of Intellectual Property 
management

Royalty Free is the only compatible option
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Governance Platform

Collaboration Platform

Governance Platform

Collaboration Platform

Infrastructure 
for Open 

Collaboration

Ecosystem
Development

Community 
Governance
& Processes

IP Management
& Licensing

Supply Chain 
Security

Public Policy

Eclipse Foundation Services
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Specification Lifecycle
As close as possible to project lifecycle
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What’s in a Specification
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Specification Version 

Specification 
Document

API

TCK

Compatible 
Implementation(s)

Final Specification

Specification 
Document

API

TCK

Compatible 
Implementation(s)

Eclipse Foundation 
Specification License

Open 
Source 
Project 
License

DRAFT → FINAL

Combine

RC → FINAL

Eclipse Foundation 
TCK License
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Specification
Specification 

Document

API

TCK

Compatible 
Implementation(s)

Combine

Specification 
Document

API
TCK

Compatible 
Implementation

Compatible 
Implementation

...

Transpose

Specification 
Document

API

The Eclipse Foundation is recognized by ISO/IEC JTC1 as a submitter of Publicly Available 
Specifications (PAS). Eclipse specifications can thus become international standards.

Sparkplug has been submitted for transposition in November 2022. The ballot concluded successfully 
in May 2023. Sparkplug was published as ISO/IEC 20237 in October 2023.

Standards at Eclipse and Beyond
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Standards Participation

The Eclipse Foundation possesses category A liaisons with the following ISO/IEC JTC 1 
subcommittees

● ISO/IEC JTC 1/SC 38 Cloud computing and distributed platforms (latest liaison report)
○ SC 38/AG 5 Long-term strategy
○ SC 38/WG 3 Cloud Computing Fundamentals (CCF)
○ SC 38/WG 5 Data in cloud computing and related technologies

● ISO/IEC JTC 1/SC 41 Internet of things and digital twin (latest liaison report)
○ SC 41/WG 3 IoT Architecture
○ SC 41/WG 6 Digital twin

We intend to request a liaison with ISO/IEC JTC 1/SC 27 Information security, cybersecurity and 
privacy protection in the upcoming months

● Liaison status established with CEN/CENELEC
○ Participation in JTC13/SC9 to contribute to standards for the CRA

https://www.iso.org/committee/601355.html
https://docs.google.com/document/d/1FH66DpfctpZe4HlJstIqb9TsIBiZz-oj-zsXgpXh6DQ
https://www.iec.ch/dyn/www/f?p=103:7:0::::FSP_ORG_ID,FSP_LANG_ID:20486,25
https://docs.google.com/presentation/d/16EwV6V7mpfjI8Qp77IKlsSPz-9zgCG5FJb-g7g6vH2A
http://iso/IEC%20JTC%201/SC%2027%20Information%20security,%20cybersecurity%20and%20privacy%20protection
http://iso/IEC%20JTC%201/SC%2027%20Information%20security,%20cybersecurity%20and%20privacy%20protection
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Our first success story: Sparkplug®

> Sparkplug: First specification submitted for PAS transposition
• Relies on ISO/IEC 20922:2016 (MQTT) as a transport
• Focused on interoperability (payloads, topic structures)

> Created in 2016 by Cirrus Link Solutions

> Contributed in 2019 to the Eclipse Foundation

> Eclipse Tahu: Open Source Implementation

> V3.0 Transposed as ISO/IEC 20237 (Publication: Oct 2023)
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https://www.iso.org/standard/86204.html
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Summary of Actions

Workshop on Cross-Domain Standardisation and Architecture for IoT and Edge-Computing
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INSTAR and CEI-Sphere workshop 91

Antonio Kung
O-CEI

Rolf Riemenschneider
DG CNECT

Carlos López-Rodríguez
DG CNECT

26/11/2024

slido.com
#3682436



Click to edit Master title styleTakeaways – Antonio Kung, O-CEI

• Cross-sector standardization
• International Dimension
• Cross-Fertilization
• Roadmap Development.
• Impact Enhancement
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Integration of ETSI
MEC

Leveraging IEC need for digital twin
and semantic interoperability

Energy as a « horizontal » 
domain

Flexibility as a priority-
flagship vector
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Cross-sector standardization takeaways

Higher level coordination on
data model - information model

Paper on interoperability to be published by
AIOTI - Information models coordination
and governance: standardisation
recommendations. Submitted to SC41
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International dimension takeaways

Collaboration with Korea

Collaboration between SC41 and SC38 on edge computing

Common elements in standardization roadmap

Others (Maritime IoT?) …



Click to edit Master title styleInternational dimension
takeaways
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Enhance liaisons

Socialization
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• NEPHELE
• Participation of industrial partners critical

• AEROS
• Contributions in different SDOs : SC41, ETSI

• CODECO
• Training researchers on standardisation
• Meet regularly to exchange best practices

27/11/2024 97

Training program?

Best practice

Bridging to industry

Cross SDO alignment?
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Cross fertilization takeaways

Strategic anticipation 
technology

Strategic anticipation 
standards

Contribution
technology

Contribution
standard

Cross-fertilization

Strategic anticipation
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Cross fertilization on Architecture (Platform)

ISO/IEC 
JTC1/SC41

IoT and digital 
twin

AG 35
Pattern

Repository

PWI-22 
Architecture 

considerations IoT 
Edge Cloud

Taxonomy

Patterns Standards
in the making

Contribute patterns
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Cross fertilization on Digital twin (platform) to Data Spaces

ISO/IEC 30151 
Extraction and 
transaction of 
data products

ISO/IEC 20151 
Dataspace

concepts and 
characteristics

ISO/IEC JTC1/ 
SC41

IoT and digital 
twin

AG 35
Pattern

Repository

ISO/IEC 30152 
Guidance on 
connection to 
data spaces

ISO/IEC JTC1/ 
SC38
Cloud 

computing

CEN-CLC
JTC25
DDCE

? Socialisat
ion

Use case
Enablers (concepts, 

architecture)

Standards
in the making

Contribution ??
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Cross fertilization on Energy flexibility (application) interoperability

21823-5 
Behavioral and 

policy
interoperability

SC41
IoT and digital 

twin

AG 35
Pattern

Repository

21823-1 
Interoperability

framework

WG11
Smart cities

5087 Smart city 
data model

IEC TC57
Power systems 
management

IEC 61970
CIM

? Socialisat
ion

WG21 
Interfaces and 

protocol profiles

Standards
in the making

Existing
standard

Standards
in the making

Contribution ??

Data models
Ontologies
Patterns

MIM
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Cross fertilization on real-time interoperability

PWI 28 Distributed processing 
framework for massive data 

interoperability of Real-Time IoT 
systems

SC41
IoT and digital 

twin

AG 35
Pattern

Repository

30165 (2021) Real-time IoT 
framework

WG11
Smart cities

5087 Smart city 
data model

? Socialisat
ion

Existing standardStandards
in the making

Standards  in the making

Contribution ??

Data models
Ontologies

patterns
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Impact enhancement takeaways

Standardisation 
facilitation (CSA)

Set of projects

Standards
Use cases

Standards
Concepts and architecture

Standards interoperability
profiles

Standards
conformity assessment

Flexiblity profile

Trust label as enabler 
to enter market

Ontologies, 
patterns

Guidance on 
creating profiles

Assurance

Open source facilitation



Click to edit Master title styleTakeaways - Carlos López-Rodríguez (EC)

• Offer the rolling plan as a guidance document to standardisation
• Agree on volontary actions
• Please contribute to the rolling plan

• Cooperation between standards and open source
• Challenging but lots of potential
• SDOs and open source communities to collaborate
• Impact of regulation

• Pilots
• Cooperation is key (with CSA – CEI-sphere) and standardisation (INSTAR)
• Support from StandICT, HSBooster (mentoring…)

27/11/2024 104



Rolf Riemenschneider
Internet of Things

European Commission - DG CONNECT/E4

The Challenge of Cross-sector 
standardisation

Take aways 



Challenges for X-Sector Standards

Industrial evidence:
reinforce market pressure
* standardisation of assets
• Involve SMEs, start-ups
• Feedback through an ecosystem

(training ☺ )

Global adoption
requires an international 
dialogue / benchmark
→ Follow up with US stakeholders on 
energy flexibility

Interoperability
* Of infrastructures and of technical 
requirements 
Open source to benefit from enhanced
collaboration with SDOs.

Diverse approaches
Across different domains
→ Level playing field
→ Abstraction, Virtual Objects
Avoid asymmetric regulation
→ align with parallel regulatory 
developments 
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 Adapt to geopolitical changes and threats
 Embrace opportunities in TEC, e.g. GenAI
 Market actors to get their acts together (zoom in to key markets)
 Need for a dialog across domains 
 Be stronger if aligning with international initiatives

 Fight for focused ecosystems 
 Around non-differentiating (edge) functions,
e.g. core edge SW / HAL / cloud –edge management 
 Exploit momentum by OSS communities

Key Take Aways of 1st day



Related Background

• Horizon Europe: 
→ Calls, topics, deadlines WP2023-24

• Position Papers and Event Reports 
→ Alliance AIOTI Strategic Foresight : IoT and Edge Computing Convergence

• Cloud-Edge-IoT Portal – see www.EUCloudEdgeIoT.eu  

• HIPEAC Vision https://www.hipeac.net/vision/#/latest/ 

• Edge-IoT Policy on Europa

➢ 3Cs Strategy: 
→ Calls, topics, deadlines WP2023-24

HORIZON-CL4-2024-DATA-01-05: Platform Building, standardisation and 
Up-scaling of the ‘Cloud-Edge-IoT’ Solutions (Horizontal Activities - CSA)

https://ec.europa.eu/commission/presscorner/detail/en/IP_22_7404
https://aioti.eu/aioti-strategic-foresight-through-digital-leadership-iot-and-edge-computing-convergence/
http://www.eucloudedgeiot.eu/
https://www.hipeac.net/vision/#/latest/
https://digital-strategy.ec.europa.eu/en/policies/internet-things-policy
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