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Unleashing the Power of ICOS: A
White Paper on Use Cases

Introduction

In an era defined by data-driven innovation
and technological advancement, the
Interconnected Continuum Operating System
(IcOS) emerges as a transformative force
poised to revolutionize how we interact with
and manage data across diverse domains.
At the heart of ICOS lies a profound emphasis
on the strategic deployment of Use Cases,
which serve as the vanguards of practical
application and innovation within the
ecosystem.

The Essence of Use Cases in ICOS

Use Cases represent the quintessential
embodiment of real-world scenarios,
challenges, and opportunities within the
ICOS framework. They provide the contextual
backdrop against which the capabilities

of ICOS are tested, refined, and optimized

to meet the evolving needs of modern
enterprises.

1. Driving Requirements Elicitation and
Refinement

The journey of ICOS begins with the gathering
and refinement of requirements, a process
inherently intertwined with the active
engagement of Use Cases. These real-world
scenarios serve as crucibles for identifying
and delineating the intricate nuances of both
functional and non-functional prerequisites
essential for the seamless operation of ICOS.

From the intricacies of data security protocols
to the dynamic demands of resource
allocation, Use Cases play a pivotal role in
sculpting the foundational architecture of
ICOS, ensuring that it remains aligned with

the practical imperatives of today’s digital
landscape.

2. Early Adoption and Iterative Enhancement

As harbingers of innovation, Use Cases
embody the spirit of early adoption, eagerly
integrating the transformative capabilities

of ICOS into their operational paradigms.
Through their active participation and
feedback mechanisms, Use Cases form an
essential feedback loop that informs the
iterative refinement and enhancement of the
ICOS ecosystem.

By serving as testbeds for experimentation
and innovation, Use Cases catalyze the
evolution of ICOS, driving enhancements in
functionality, scalability, and adaptability
that resonate across diverse industries and
domains.

3. Fostering Mutual Synergy

The relationship between ICOS and its Use
Cases is one defined by mutual synergy,
wherein both entities derive reciprocal benefit
from their symbiotic collaboration. As ICOS
empowers Use Cases with cutting-edge
technologies and streamlined workflows, Use
Cases, in turn, provide invaluable insights and
real-world validation that propel the evolution
and refinement of ICOS.

This symbiotic partnership transcends
traditional vendor-client relationships,
fostering a dynamic ecosystem of co-creation
and co-innovation that drives progress and
transformation across the digital landscape.

4. Strategic Alignment with the ICOS
Roadmap

The strategic alignment of Use Cases with
the broader ICOS roadmap serves as a
guiding beacon, illuminating the path
towards transformative innovation and
strategic growth. By mapping Use Cases

to key milestones and deliverables, ICOS
ensures a cohesive and integrated approach
to innovation that resonates across diverse
industries and sectors.



Use Case Descriptions

= UC1 Agriculture Operational Robotic
Platform:

Concept: Further development of digital and
robotic systems based on data exchange
ecosystems and services based on their
semantic processing to provide knowledge
and tools that will increase efficiency, ensure
safety, and confirm product quality in the
supply chain, while reducing costs and
providing valuable and up to date information
to farmers.

Challenges: Delays in accessing data, Efficient
and optimal utilization of the available edge-
to-cloud resources, and connectivity in real
conditions.

Expected Benefits: Reduction of decision-
making latency, improved Al models,
increased system availability, and predictive
maintenance.

ICOS CONTROLLER

Cloud Server

_ ICOS AGENT

1COS AGENT
1COS AGENT

= UC2 Railway Structural Alert Monitoring
System:

Concept: The main challenge to be addressed
by the use case is related to the continuous
monitoring of critical infrastructure on

rail tracks to ensure safety and improve
maintenance activities.

The railway line along an area select for

the use case is where communications are
limited in availability and bandwidth. ICOS
Meta OS will make it possible to benefit from
processing at the edge while sharing limited
amounts of extremely relevant information to
the upper layers of other applications.

Challenges: Implementing energy-efficient
solutions, improving wireless networking

protocols, and Efficient and optimal utilization
of the available edge-to-cloud resources.

Expected Benefits: Reduced decision-making
latency, increased overall system availability,
and improved data security.
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= UC3 In-car Advanced Infotainment and
Multimedia Management System:

Concept: Multi-users and Multi-sites Virtual
Sharing Experience to interact in sync with
generative Artificial Intelligence and high-
definition media contents (3D models,
pictures, etc.) with in-car passengers and
other remote users.

The service provides and enriches multimedia
functionalities for planning, enjoying trips

and visiting touristic sites. Its deployment
architecture includes edge nodes to host
large language models, reasoning, rendering
and preprocessing and more powerful cloud
nodes.

Challenges: Ensuring seamless user
experience, providing a distribution of tasks
across the edges that adapt their services

to the communication capabilities of the
infrastructure available to the car at any point
in time during a trip.

Expected Benefits: Optimized service provision
based on network capabilities, enhanced
quality of service.
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= UC4 Energy Management and Decision Support
System:

Concept: This Use Case aims to deliver a secure
and efficient energy system, based on advanced
and reliable Machine Learning techniques

for energy forecasting and home-to-home
parameters sharing to avail of learnings obtained
in other houses. The ICOS Al ‘brain’ will shape the
future usage of the Prosumers with the aim of
flattening the demand curve by removing demand
on the grid at peak time and boosting energy
usage at night-time.

Challenges: Ensuring data protection and security,
providing customized energy solutions, and
ensuring real-time solutions in areas of poor
connectivity.

Expected Benefits: Secure and efficient energy
management system, leveraging advanced
machine learning techniques for energy
forecasting, increased client satisfaction and
retention.
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Use Cases selected through Open Calls:

In addition to the implementation of the
aforementioned use cases for validation, the ICOS
project introduces a pivotal component: the ICOS
Open Calls. These calls are designed to foster
innovation, collaboration, and the expansion of the
ICOS ecosystem across diverse sectors.

The project earmarks Financial Support to Third
Parties (FSTP) amounting to 1.9 million euros,
dedicated to catalyzing the development and

»>ICOS

deployment of novel applications and services
within the ICOS framework.

The ICOS Open Calls operate through a robust
selection process, aimed at identifying and
supporting up to 21 testing and validation projects.
These projects will extend the application domains
of ICOS to five new sectors, thereby broadening

its impact and relevance across a spectrum of
industries.

Solutions Development Projects (1st Open Call,
with projects starting at M18): In this category

of projects, collaboration between at least two
organizations is essential. This partnership typically
comprises one SME serving as a technology
provider and an end-user representing the target
sector. Together, they embark on a journey to
enhance and optimize services within a specific
industry, distinct from the pilot cases’ domains.
The project entails customizing the ICOS platform
(including alpha and beta releases) to suit the
unique requirements of the sector. Ultimately, the
collaboration culminates in the deployment of an
application that operates seamlessly within the
ICOS infrastructure.

ICOS Uptake Projects (2nd Open Call, with projects
starting at M30): The second open call targets
technology providers, primarily SMEs and midcaps,
operating as service providers within sectors
aligned with the pilot cases and the 1st open call
projects. These entities are invited to test and refine
their applications and services using the ICOS
platform, aiming to enhance their functionality

and performance. Through this process, they will
develop their applications within the ICOS beta
and complete releases, rigorously testing their
performance and interoperability within the ICOS
ecosystem.

By leveraging the ICOS Open Calls, the project

fosters a culture of innovation, collaboration,

and cross-sectoral synergy, driving the adoption
and evolution of the ICOS platform across diverse
industries and domains. Through these initiatives,
ICOS continues to break new ground, catalyzing
the development of cutting-edge solutions and
advancing the frontiers of digital innovation.



Conclusion

By November 2023 (M15), ICOS has successfully navigated the preparation
phase of the Use Cases process. The project’s success in maintaining an
end-user focus is attributed to collaborative efforts initiated since the kick-
off meeting. Active participation in various forums, including workshops and
technical meetings, has shaped ICOS according to the needs outlined in the
ICOS Functionalities Prioritization exercise.

The establishment of the Individual Use Case Plan document is a milestone,
serving as a vital reference for the development of future validation plans
for each Use Case. The ICOS testbeds are approaching completion, with the
deployment of necessary equipment in the field expected to conclude by
M18. This marks a crucial juncture for initiating the ICOS ecosystem setup
process validation.

Looking ahead, the validation strategy for ICOS involves a phased approach
to ensure the successful deployment and validation of the ICOS operating
system. The subsequent steps will be pivotal in achieving the project’s goals,
with a clear roadmap for the systematic progression of ICOS development
and validation efforts.

As ICOS continues to evolve and expand, the enduring partnership between
Use Cases and the broader ICOS framework serves as a testament to

the power of collaboration, the promise of innovation, and the boundless
potential of human ingenuity in shaping a brighter, more interconnected
future.
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