IoT2Cloud Operating System

6th ICOS Newsletter

22.09.2025

Welcome

ICOS Delivers an Open Meta-Operating System
for the Compute Continuum

After a three-year development process and two previ-
ous public releases (Alpha and Beta), the ICOS project
is coming to an end after the publication of the ICOS
Final Release. This marks the culmination of efforts to
produce a well-documented Meta-Operating System ca-
pable of managing applications, data, and Al workloads
across cloud, edge, and device environments.

The complete source code, documentation, and de-
ployment packages are publicly available, encouraging
both adoption and community-driven innovation. Even
after the end of the official development cycle, the consor-
tium has improved and refined the components through
several minor releases. Please note that with the for-
mal conclusion of the project on September 30th 2025,
our official social media channels and the ICOS website
https://www.icos-project.eu/ will no longer be up-
dated.

A Quick Look Back

Over the course of the Alpha (D5.1) and Beta (D5.2)
iterations, ICOS steadily matured into an integrated so-
lution that unifies orchestration, data flows, and Al intel-
ligence across geographically distributed computing re-
sources. Each release paved the way for improved func-
tionality:

e Alpha Release laid foundational work for orches-
trating IoT devices at scale.

e Beta Release introduced enhanced telemetry col-
lection, cluster management, and improved Al mod-
ules.

e Final Release allows organizations to deploy, mon-
itor, and adapt workloads across multiple sites and
diverse technologies from a single, cohesive system.

Key Achievements

1.

Fully-developed Final Release

ICOS consolidated all foundational layers (Meta-
Kernel, Intelligence, Data Management, Security)
to offer a stable suite ready for external use.

. Open-source Publication

The MetaOS source code resides on GitHub
(icos-project) under a permissive, non-viral li-
cense. This fosters community collaboration, en-
abling developers to integrate and extend freely.

Comprehensive Documentation

A modern documentation site aids deployers, oper-
ators, and contributors. A testbed workflow ensures
safe editing, version control, and validation of docs.

. Advanced Intelligence Features

ICOS includes a specialized Intelligence Layer with
model registry /APIs, model compression, Trustwor-
thy Al (explainability, confidence), and a dedicated
AT Models/Data repository for decentralized train-
ing.

. Security and Data Management

Secure data handling is provided by the Data Bus
(Zenoh), dataClay backends, OTLP bridge, plus
modules for anomaly detection, auditing, identity,
and trust features.

. Testbeds and Protocol Enhancements

Expanded testing (unit, Helm, integration) and
a dedicated staging/stable testbed infrastructure
unify distributed behaviors. Protocol improvements
secure high-performance data transport.

Community Engagement

Public demos, videos, social media communication
(Twitter, LinkedIn, Mastodon), and scientific dis-
semination (conferences, journals) promote the plat-
form. Open Calls brought in SMEs and mid-cap
technology partners to test real-world use cases.


https://www.icos-project.eu/

Development and Integration
Highlights

Smooth Integration

ICOS seamlessly orchestrates code and workloads across
heterogeneous clusters. Through automated CI/CD
pipelines, new modules have been merged smoothly, cre-
ating a unified ecosystem that supports multiple pro-
gramming languages and runtime deployments.

Modern Tools and Frameworks

ICOS takes advantage of containerization (Docker), Ku-
bernetes orchestration, Helm-based deployment, and dis-
tributed data management. This modern stack ensures
portability and manages workloads in various deploy-
ment scenarios.

On-time Delivery

The Final Release arrived on schedule, reflecting metic-
ulous planning and coordination. Released in line with
the project milestones, it provides a tested, documented,
and fully operational MetaOS.

Future Expansions

While this release marks the official completion of the
ICOS project, further enhancements by the community
or future projects are possible. These might include more
AI/ML modules, extended support for new data proto-
cols, advanced cluster federation features, and increased
outreach through Open Calls.

Rigorous Testing and Validation

e Holistic Testing Strategy
ICOS employs a multilayered test approach: unit
tests, integration tests, Helm chart validations, and
real-world usage scenarios in distributed testbeds.

e Dedicated Staging Infrastructure
A robust staging/stable environment ensures that
new features, bug fixes, and architectural changes
are thoroughly vetted before public release.

e Field Validated
Tested by 20 projects of the first and second Open
Call, evaluating ICOS across many different do-
mains and real-world scenarios.

Open Documentation and Community
Engagement

e Accessible Resources
All documentation, from setup guides to technical
references, is available on the official ICOS website.
Users can easily find release notes, usage examples,
and troubleshooting tips.

¢ Blogs and Research Publications
The project blog and peer-reviewed papers on Zen-
odo cover use cases, technical breakthroughs, and
methodologies behind the ICOS framework, con-
tributing to a broader knowledge base.

e Open Source Collaboration
ICOS encourages developers, system integrators,
and domain specialists to explore and contribute.
By sharing experiences, providing feedback, and
committing patches, the community becomes a driv-
ing force for continued improvements.

Looking Ahead

Why It Matters: ICOS addresses the growing need
for coherent application and Al workload coordination
across heterogeneous infrastructure. By seamlessly ho-
mogenizing orchestration, data security, and Al capabil-
ities, it reduces complexity and accelerates innovation in
cloud-edge-device ecosystems.

As future demands evolve, ICOS can adapt to new
requirements, protocols, or data-intensive workloads. Its
open, modular design ensures it remains at the forefront
of distributed computing solutions.

Thank You for Joining Us!

This marks a pivotal chapter in edge-to-cloud intercon-
nection and distributed intelligence. We extend our sin-
cere thanks to all partners, contributors, testers, and
early adopters who shaped ICOS into a comprehensive,
mature MetaOS.

For more information:
e Visit our Official Website
e Explore the ICOS GitHub Repositories
e Read our Research Publications on Zenodo

e Check the EUCEI for related projects

Thank you for being part of our journey!
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