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D2.2: COP-PILOT ARCHITECTURE AND
FUNCTIONALITIES

ANNEX 1: COP-PILOT SERVICE MODEL ECOSYSTEM AND

COP-PILOT SERVICE MODEL ECOSYSTEM AND REQUIREMENTS

This annex explores how value and engineering dimensions drive EU industry adoption, outlining
supplier and customer roles alongside the technical foundations for sustainable impact, with detailed
service requirements available in D2.1 ANNEX 8.
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COP-PILOT SERVICE VALUE MODEL ECOSYSTEM AND COP-PILOT
SERVICE MODEL ECOSYSTEM REQUIREMENTS

INTRODUCTION TO COP-PILOT SERVICE VALUE MODEL

Configuration

Engineering

COP-PILOT is here
Service

Infrastructure

Figure 1 COP-PILOT Service Model — Business and Configuration view

To deepen the understanding of how the integration of COP-PILOT will influence industries and
businesses within the European Union, the COP-PILOT service model illustrated in Figure 1 is
applied. This model embodies a balanced integration of two critical dimensions central to COP-
PILOT’s commercialization in the EU: Value and Engineering. The service model outlines the
essential components that enable COP-PILOT to function effectively and to generate tangible
benefits for both society and the economy. It acknowledges the pivotal roles of Suppliers and
Customers as the two interconnected ends that facilitate COP-PILOT’s adoption and utilization within
the broader ecosystem. Furthermore, it emphasizes that successful implementation requires a
deliberate and competent establishment of robust technical configurations and advanced information
technology systems, thereby providing a strong foundation for sustainable impact.

This section presents service models corresponding to each use case within their respective
clusters, providing a comprehensive visualization and conceptual understanding of how the
integration of the COP-PILOT service contributes to value creation within the industrial ecosystem.

To delve into further details of the service requirements required for successfully integrating COP-
PILOT into the clusters, please refer to ANNEX 8: Detailed Service requirements per use case.
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Sample Application for COP-PILOT Service Model

To further enhance our understanding of the service model, two illustrative examples are considered.
The first involves a factory operating multiple robots equipped with approximately 1,000 loT sensors
connected to a European Data Space (EDS). The second example focuses on an Al-driven process
that analyzes data from these loT sensors to identify and signal anomalies, triggering alerts in
response to detected or anticipated operational errors in robotic systems.

Configuration

upplier
8 PP Actions needed to
configure campus
5G APN with 1000
end points and
EDS GW

My Telco

COP-PILOT
Service 1=
Campus 5G Engineering
loT access for is here
1000 end
points

Infrastructure

Campus 5G
network with
gateway to
European Data
Space

Customer

The Factory

Figure 2 Sample COP-PILOT Service Model - Campus 5G IoT Access For 1000 End Points

Configuration

Supplier

Actions needed

to acquire and

process the loT
data

Al
Company

COP-PILOT

Service 2=Al . i
VALUE Analysis Engineering

is here search]ng for is here
Robot Errors

Infrastructure

Customer European Data

Space with

Gateway to

Campus 5G
network

The Factory

Figure 3 Sample COP-PILOT Service Model - Al Analysis Searching For Robot Errors
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CLUSTER 1 (BUSINESS INTEGRATION IN MINING) SERVICE AND
VALUE MODEL

The integration of the COP-PILOT system in industrial applications, particularly within the mining,
manufacturing, and recycling sectors, facilitates the orchestration of an advanced edge-to-edge
(E2C) continuum aimed at transforming industrial performance. This system enables real-time
process monitoring, exemplified in agricultural contexts such as crop management, through the
deployment of advanced Internet of Things (loT) technologies. The implementation of COP—Pilot is
projected to reduce intervention response times by 40-60% and minimize chemical input
inefficiencies by enabling targeted applications through loT-enabled units such as Unmanned
Ground Vehicles (UGVs). Moreover, the incorporation of blockchain technology enhances end-to-
end traceability and supports intelligent logistics planning.

The anticipated outcomes from the deployment of COP-PILOT within Cluster 1 include the
optimization of resource allocation through dynamic provisioning and autoscaling. Furthermore,
organizations are expected to achieve up to a 30% reduction in operational costs, supported by a
system architecture that promotes real-time data exchange. In addition, COP-PILOT contributes to
the development of early-warning mechanisms for seismic activity, thereby enhancing industrial
safety, resilience, and sustainability.

CLUSTER 1 SERVICE MODEL ENGINEERING VIEW

The Arrowhead Local Cloud Deployment service automates the provisioning and configuration of an
Arrowhead Framework instance within closed-edge-cloud environments. It handles the full
deployment lifecycle, standing up the core systems (Service Registry, Orchestrator, and
Authorization), configuring network parameters within an industrial subnet, enforcing version
compliance, and allocating the necessary compute resources via Kubernetes or Docker. The service
is designed to be repeatable and consistent, enabling the same deployment template to be
instantiated across edge devices, on-premises datacenters, and protected cloud environments
without manual reconfiguration each time.

The key inputs, framework version, core systems selection, network configuration, and resource
requirements, are parameterized, making the service adaptable to different factory and industrial
environments while maintaining standardized API behavior. Once deployed, it produces a fully
operational Local Cloud instance with a network-accessible Service Registry endpoint, mutually
authenticated core systems, and lifecycle management metadata to support ongoing operations
such as scaling and updates. The primary intended use cases are industrial 0T applications
requiring secure service discovery, multi-site edge-cloud automation, and production environments
where reproducible, infrastructure-independent deployments are essential.
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Use Case 1.1: loT Mining Seismics

Owner: RockSigma AB Supplier Type: RockSigma
VAl .
* Vendor-independent seismic monitoring .

for improved safety, minimizing

COP-PILOT
Service 1=

Seismic

monitoring

production down-time and optimized
production planning
* One unified catalogue of seismic events
Customer Type: Mining Company

COP-PILOT Service R .
+ Support for flexible deployments and scalable
processing power

Optimized processing job distribution

* Support for different deployment scenarios and
data flow requirements

* Mining IT infrastructure independence

* Vendor interoperability and open interfaces to
support multi-vendor and multi-technology

Figure 4 Service Model for Use Case 1.1 - loT Mining Seismics

Cluster 1 Use Case 1.1

COP-PILOT /

Service

is here

&

Configuration Actions

1. User / COP-PILOT creates a service order in OpenSlice.

2. OpenSlice Service Order Management maps the order to a
Kolony Blueprint CRD.

3. OpenSlice applies the Blueprint to Kubernetes using kubectl
apply.

4. Kubernetes creates the Blueprint CRD.

5. Kolony Operator / Blueprint Controfler reconcites the CRD.

6. Kolony syncs the desired Blusprint state 1o the ColonyOS Server
Cluster.

7. ColonyOS creates a reconciliation process.

8. docker-reconciler st the salected adge location pullsiclaims the
process from ColonyOS.

9. The reconciler daploys the raquested container, &g echo-
executor.

10. The deployed exacutor registers back with ColeayOS.

11. ColonyOS updates Blueprint status.

12. Kolony writes status back to the Kubernetes CRD.

13. OpenSlice polls Kubermetes status / inventory.

14. OpenSiice marks the sarvice order fulfilled.

Figure 5 Engineering Model for Use Case 1.1 - loT Mining Seismics
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Cluster 1 Use Case 1.1

Infrastructure to deliver the COP-PILOT Service

COP-PILOT core infrastructure, &.¢., hosted by
COP-Piiot the actor providing global COP-PILOT platform
Iinfrastructure Services
COP-PILOT /
Localinfrastructure, e g., corporate data

Service Engineering DomainOroh center but outside closed infrastructure
is here Infrastructure

Closed infrastructure

On-prem Edge Node
loT Devices Infrostructure (e-g mine op Exgabode
(virtual) (Mine op) or supplier) fo.g. mine)

Figure 6 Engineering Model for Use Case 1.1 - loT Mining Seismics

Use case 1.2: Logistics of loT

Owner: ThingWave AB
Supplier Type: ThingWave

Value Description

* High-accuracy tracking of assets for
reduced cost of operations and assets,
fuel emissions and time spentin
potentially dangerous areas

* Large-scale sharing of geotechnical data
(positioning and displacement) that
allows mining companies to understand
the magnitude of structural damage
(displacement data) and to assess
whether there are people in dangerous
areas (positioning data) and to generate
alarms to them

« Cost-effective automated rock bolt
installation instead of manual installation

Reliable and secure data collection
Reliable and secure data integration
Reliable and secure data transfer
Scalability

Accuracy

Real-time analytics

COP-PILOT
Service 2=
Asset

Tracking &
Rock bolt
monitoring

Customer Type: Mining
Company

Figure 7 Service Model for Use Case 1.2 - Logistics of loT
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Cluster 1 Use Case 1.2 Service model for use case 1.2 - Logistics of loT

Configuration Service catalog: “CL1 - ! ion In Mining"

Service category: “UC1.2 - Underground asset tracking”

COP-PILOT /

L""O'l"'gl‘”z Rock mass
2 . ocal Clout Underground structural
Service Engineering Deployment asset tracker hesth status

is here

(UO1.4lncartet o

ucLyy peprit

Figure 8 Engineering Model for Use Case 1.2 - Logistics of IoT

Use case 1.3: Condition Monitoring and Predictive Maintenance in Mining

Owner: Predge AB and HOSCH Supplier Type: Predge + Hosch

Value Description
* Discover damages to conveyor belts
before they become critical to avoid

costly unplanned downtime and improve COP-PILOT * Processing power scalability
worker safety by predicting and Servicad= * Security
avoiding sudden potentially dangerous Conveyor belt * Reliability
conveyor belt breakdowns. condition * Mining ITinfrastructure independence
= Faster and scalable deployment monitoring * Support for deployment and management

and predictive

. ; .
Reduced integration costs maintenance

* Improved maintenance planning thanks to
support for additional complementary
data sources

of multi-unit and multi-customer
environments

Customer Type: Mining
Company

Figure 9 Service Model for Use Case 1.3 - Condition Monitoring and Predictive Maintenance in Mining
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Cluster 1 Use Case 1.3 Service model for use case 1.3 - Condition Monitoring and Predictive Maintenance in Mining

Which of the COP Service Library Each Use Case will Use

Configuration
COP-PILOT thecontaxtol
Service Engineering 3 e s

is here

TR

To be designed

Figure 10 Engineering Model for Use Case 1.3 - Condition Monitoring and Predictive Maintenance in Mining

Use Case 1.4: loT Edge Cloud Continuum For Digital Mines

Owner: LTU Business AB and Research Supplier Type: Mining Company

Institutes of Sweden AB
= Secure data access to and sharing of data * Automated and secure access to
within the mine's environments COP-PILOT compute resources
= Easy and fast onboarding and Service 4 = * Automated and secure access to data
integration of new suppliers Asset streams
* Enable critical data operations to run Tracking & * Secure and fleible process management
locally at the mine without connection to Rock bolt * Automated orchestration

monitoring * Mining IT infrastructure and vendor
independence

Internet or outside clouds.
* Data ownership and control for the mine

Customer Type: Supplier of
Mining Company (SMEs)

Figure 11 Service Model for Use Case 1.4 - |oT Edge Cloud Continuum For Digital Mines
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Cluster 1 Use Case 1.4 Edge-Cloud Continuum Platform

Architecture team will provide
list of available service library
in COP-PILOT marketplace

Which of the COP Service Library Each Use Case will Use

COP-PILOT / o
i : " Local Cloud
Service Engineering A
is here UC1.4in cactmot o

ucLy

Figure 12 Engineering Model for Use Case 1.4 - loT Edge Cloud Continuum For Digital Mines

Cluster 1 Use Case 1.4 Edge-Cloud Continuum Platform

‘Which of the COP Service Library Each Use Case will Use

Colony0S HookSigma Monitoriny "

COP-PILOT /
Service Engineering Locat Cloud ol S,
is here Deployment Engie matheus)

TR

Figure 13 Engineering Model for Use Case 1.4 - loT Edge Cloud Continuum For Digital Mines

Cluster 1 Conclusion

Cluster 1’s Arrowhead Local Cloud Deployment service represents a foundational building block
within the COP-PILOT ecosystem, bridging the gap between abstract service configuration and
concrete infrastructure execution. As illustrated in the architecture diagrams, the engineering scope
spans the full stack, from the Configuration and Infrastructure nodes of the COP-PILOT Service,
through to the layered physical and virtual infrastructure tiers that include loT devices, on-premises
mine operations, edge nodes, and DomainOrch-managed local infrastructure. This range reflects
the inherent complexity of industrial edge-cloud deployments, where standardization must coexist
with environment-specific constraints.

The configuration action sequence, from blueprint parameter discovery through GitOps-driven
deployment, Kubernetes or Docker reconciliation, and DomainOrch orchestration, demonstrates that
the service is not merely a provisioning tool but a repeatable, self-correcting deployment pipeline.
Taken together with the COP-PILOT service library model, where use cases such as UC1.1 through
UC1.4 will draw on this deployment service as a shared foundation, the Arrowhead Local Cloud

Co-funded by
the European Union
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Deployment establishes the operational baseline upon which higher-level industrial automation and
secure service discovery capabilities are built. Its successful implementation during the workshop
phase will be critical to validating the broader COP-PILOT architecture across diverse deployment

targets.
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CLUSTER 2 (SMART SUSTAINABLE IOT SOLUTIONS IN VALENCIA)
SERVICE AND VALUE MODEL

The introduction of the COP-PILOT service within Cluster 2, which explores smart and sustainable
loT solutions, presents a powerful advancement toward attaining urban sustainability and systemic
efficiency across interconnected infrastructures. By deploying a multi-layer and open orchestration
framework that leverages loT, Al-based extensions, and edge-to-cloud computing, COP-PILOT
encourages seamless interoperability among various urban domains. This enables city planners and
governments to derive enhanced, data-driven insights for sustainable planning, emission reduction,
and congestion mitigation, ultimately improving urban lifestyles.

For citizens, the platform translates into tangible societal gains, including improved mobility,
optimized public service delivery, and cleaner air. Academic campuses benefit through energy and
water optimization, accelerating progress toward carbon-neutral targets. Additionally, port authorities
and logistics operators gain from enhanced safety, resource efficiency, and improved scheduling,
while third-party developers and startups are empowered through open APIs and data ecosystems
that foster innovation.

By providing a real-world demonstration of scalable loT and edge-cloud infrastructures, COP-PILOT
not only amplifies cross-sectoral collaboration but also establishes a blueprint for sustainable, data-
intelligent urban ecosystems, enhancing both environmental resilience and socio-economic value
creation.

CLUSTER 2 SERVICE MODEL ENGINEERING VIEW

COP-PILOT's Cluster 2 focuses on Smart City and Smart Resources Management use cases
centred primarily around the Universitat Politécnica de Valéncia (UPV) campus and the broader
Valencia urban environment. The cluster spans six modelled services, from 5G-connected traffic
radars and flood warning systems to smart waste management, water efficiency, maritime port
monitoring, and loT-driven smart building management. With value definitions and service
requirements already established in D2.1 Chapter 8, this session moves into the engineering phase
of the COP-PILOT service model, addressing the Infrastructure and Configuration layer for each use
case. The primary focus for this workshop is Use Case 2.2A, Smart Resources Management at the
UPV Campus, selected as the most technically mature service in the cluster. Currently at sensor-
testing phase, with 26 fill-level sensors delivering data into Telefénica's Thinking Cities Platform, this
use case provides a well-scoped starting point for defining HELM deployment strategies,
infrastructure blocks (Orion CB, OpenSlice, K8S cluster, Open Ziti SIF), and the configuration actions
needed to stand the service up end-to-end.

Co-funded by

the European Union © 2025-2027 COP-PILOT Page 14 of 55




D2.2: COP-PILOT Architecture and Functionalities
Annex 1: COP-PILOT Service Model Ecosystem and Requirements

(’: coppilot

Use Case 2.1: Smart City Data Monitoring and Sustainable Mobility

Owner: Valencia Innovation Capital (VCH)

Value Description

Supplier Type: Municipality, SME

(5COM)

COP-PILOT Service Requirement

* Improve city logistics * Scalability
* 2nd order benefits (improve quality of * Security & Data privacy
citizens) « Reliability
) COP-PILOT
* Enhance traffic management and reduce Sarvios &= B0- * Accuracy
congestion Connected * Interoperability
*  Support sustainability goals R *  Low latency

+  Enable data-driven policymaking

+ Facilitate multimodal transport
integration

* Increase road safety

+  Supportinfrastructure planning

* Real-time monitoring for emergencies

i +  Maintainability
and Vehicle * Energy efficiency
Counting *  Robustness
« Standard EU-compliance
*  Quality of service
* Real-time analytics
Customer Type: Municipality

Figure 14 Service model for use case 2.1A — 5G-Connected Radars for Traffic Classification and Vehicle
Counting

Cluster 2 - 2.1A - 5G-Connected Radars for Traffic
Classification and Vehicle Counting

List of Configuration Actions

1) Prerequisites before HELM

1. Link water-level sensors with UPV’s Orion-CB

2. Link Orion-CB with Smart City Stack

3. Link FVP’s OpenSlice with HypO

4. Develop service1 (Weather Forecast Monitoring ) -

integration with L AEMET inf ion - test in local
environment

5. Develop service1 (Alert Notification) - testin local
environment

/Engnuring
is here

Configis
applied 1l) Need HELM Chart and values.YAML file
COP-PILOT \> ifl‘" astructures A. Build HELMs
Servi viato : i
ervice echaatisios B. Deploy HELMs via OpenSlice

Loop = change C. Interaction with Orion-CB should not be hard coded in

{hrashole HELM chart. Should be configurable via values.yaml file.

w strator

Figure 15 Engineering model for use case 2.1A — 5G-Connected Radars for Traffic Classification and
Vehicle Counting
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Cluster 2~ 2.1A - 5G-Connected Radars for Traffic Classification and
Vehicle Counting

Infrastructure for each use case
to deliver the COP-PILOT Service

Orion CB ETSI OSL OpentZiti
(DM) (DO) (SIF)
COP-PILOT 5 p
Service Engineering
is here TID’s K8s
SmartCity cluster
\ Hardware:
) TID 56
5G Traffic Commercial
radars Network
(SG-NR)

Figure 16 Engineering model for use case 2.1A — 5G-Connected Radars for Traffic Classification and Vehicle

Platform:

ETSI HypO
(=0

Counting
Cluster 2 - 2.1A - 5G-Connected Radars for Traffic Architecture team will provide list of available service
Classification and Vehicle Counting library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering |

Service is here

@

Figure 17 Engineering model for use case 2.1A — 5G-Connected Radars for Traffic Classification and Vehicle
Counting

3 3
& &
g &
3 38
° e

Co-funded by

the European Union © 2025-2027 COP-PILOT Page 16 of 55




D2.2: COP-PILOT Architecture and Functionalities ' - |
Annex 1: COP-PILOT Service Model Ecosystem and Requirements ‘w Coppl Ot

Supplier Type: Municipality, SME
(5COM)

Owner: Municipality of Almussafes (ALM)

COP-PILOT =

Value Description Service 6= Reliability on communications

. i Flood Warning = Scalabili
il S.afety . - and Mitigation - s M tY
* Enhancing Public Services System ecurity
Through Radar * Longlife-cycle
Sensing = Accuracy

Customer Type: Municipality

Figure 18 Service model for use case 2.1B — Flood Warning and Mitigation System Through Radar Sensing

Cluster 2 - 2.1B - Flood Warning and Mitigation List of Configuration Actions

System Through Radar Sensing 1) Prerequisites before HELM

1. Link water-level sensors with UPV’s Orion-CB

2. Link Orion-CB with Smart City Stack

3. Link FVP’s OpenSlice with HypO

4. Develop service1 (Weather Forecast Monitoring ) -
integration with L AEMET inf ion - test in local
environment

5. Develop service1 (Alert Notification) - test in local

environment
Engineering

is here
Configis applied 1l) Need HELM Chart and values.YAML file
COP-PILOT m infrastructuresvia | A, Build HELMs
Service to orchestrator B. Deploy HELMs via OpenSlice
Loop s change C. Interaction with Orion-CB should not be hard coded in

thresholds

w strator

HELM chart. Should be configurable via values.yaml file.

Figure 19 Engineering model for use case 2.1B — Flood Warning and Mitigation System Through Radar
Sensing
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Cluster 2 - 2.1B - Flood Warning and Mitigation System Through
Radar Sensing

Infrastructure for each use case
to deliver the COP-PILOT Service

Platform:

ErsiHypO Wl orionce W ETsiost W Openziti
(=0 (DM) (Do) (SIF)

/

COP-PILOT : :
s Engineering
is here TID’s K8S
SmartCity cluster
\ Hardware:

WIOTRAD TIDLTE

water-level aminaciAt
Network

radars (NB-10T sensoes)

Figure 20 Engineering model for use case 2.1B — Flood Warning and Mitigation System Through Radar
Sensing

Architecture team will provide list of available service

Cluster 2 - 2.1B - Flood Warning and Mitigation 2 3
library in COP-PILOT market place

System Through Radar Sensing

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/’

COP-PILOT Engineering l

Service is here

@

Figure 21 Engineering model for use case 2.1B — Flood Warning and Mitigation System Through Radar
Sensing
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Use case 2.2: Smart Resources Management in The UPV Campus

Supplier Type: Telefonica,

University, SME (NESPRA)
Owner: Universitat Politécnica de Valéncia (UPV)

Value Description COP-PILOT Service Requirement

« Improve waste collection routes’ COP-PILOT «  Scalability
efficiency Service 7= *  Reliability
Smart
+ Enhance waste data accuracy R = Accuracy
) esources N
*  2nd order benefits: Reduce CO, Management *  Security
emissions In The UPV = Interoperability

Campus

Customer Type: University
(Municipalities)

0

Figure 22 Service model for use case 2.2A — Smart Resources Management in the UPV Campus

Supplier Type: Telefonica,

University, SME (5COM)
Owner: Universitat Politécnica de Valéncia (UPV)

COP-PILOT Service Requirement
COP-PILOT

Value Description = +  Scalability
+ Improve water usage efficiency Smart Water +  Reliability
*  Enhance the water management control Management +  Accuracy
system In The UPV +  Security
Campus o

Interoperability

Customer Type: University
(Municipalities)

o

Figure 23 Service model for use case 2.2B — Smart Water Management In The UPV Campus
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(’: coppilot

Cluster 2 - 2.2 - Smart Resources Management In
The UPV Campus

Configis applied

COP-PILOT \> infrastructures via to
Service orchestrator

Leop = change
thresholds

w strator

Figure 24 Engineering model for use case 2.2B — Smart Water Management In The UPV Campus

Cluster 2 - 2.2 - Smart Resources Management In
The UPV Campus

\
0

COP-PILOT

Engineerin
Service € g

is here

Figure 25 Engineering model for use case 2.2B — Smart Water Management In The UPV Campus
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List of Configuration Actions

1) Prerequisites before HELM

1. Linkfilling-level sensors with UPV’s Orion-CB

2. Link Orion-CB with Smart City Stack

3. Link FVP’s OpenSlice with HypO

4. Develop service1 (Alert Notification) - test in local
environment

11) Need HELM Chart and values.YAML file

A. Build HELMs

B. Deploy HELMs via OpenSlice

C. Interaction with Orion-CB should not be hard coded in
HELM chart. Should be configurable via values.yaml file.

Infrastructure for each use case
to deliver the COP-PILOT Service

Orion CB
(DM)

TIDLTE
Fill-level Commercial

Platform:

ETSI OSL OpentZiti
(DO) (SIF)

TID’s
SmartCity

sensors Network
[LoRaWAN + 4G 10T
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Architecture team will provide list of available service
Cluster 2 - 2.2 - Smart Resources Management 2 A
In The UPV Campus library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering
Service is here

To be designed
To be designed

Figure 26 Engineering model for use case 2.2B — Smart Water Management In The UPV Campus

Use case 2.3: Maritime Traffic Monitoring and Berthing Assistance

Supplier Type: Telefonica, SME

(5COM)
Owner: Fundacién Valenciaport (VPF)

COP-PILOT

Service 9= COP-PILOT Service Requirement
Mﬂ’“'""“’ * Reliability
Traffic +  Accuracy

Value Description
+ Automated ship tracking
* Improved security berthing process

Mommm»]g + Low latency
and Berthing

Assistance

Customer Type: Port of
Valencia

Figure 27 Service model for use case 2.3 — Maritime Traffic Monitoring and Berthing Assistance
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(’: coppilot

Cluster 2 Use Case 2.3

e
N

Leop = change
thresholds

w strator

Configis applied
COP-PILOT

Service orchestrator

infrastructures via to

List of Configuration Actions

1) Prerequisites before HELM

1. Link 5G radars with FVP’s Orion-CB

2. Link Orion-CB with Smart City Stack

3. Link FVP’s OpenSlice with HypO

4. Develop service1 (Maritime Traffic) - integration with
external port information - test in local environment

5. Develop service2 (5G Network Management service) - test
in local environment

11) Need HELM Chart and values.YAML file

A. Build HELMs

B. Deploy HELMs via OpenSlice

C. Interaction with Orion-CB should not be hard coded in
HELM chart. Should be configurable via values.yaml file.

Figure 1.0: Engineering model for use case 2.3 — Maritime Traffic Monitoring and Berthing Assistance

Cluster 2 - 2.3 - Maritime Traffic Monitoring and
Berthing Assistance

\
o

COP-PILOT

Engineerin
Service € g

is here

Infrastructure for each use case
to deliver the COP-PILOT Service
Platform:

ETSI HypO Orion CB
(ESO) (DM)
K8s
SmartCity cluster
Hardware:

Maritime
Traffic
Monitoring
Radars

ETSI OSL

(DO)

TID’s

Berthing
Assistance
Radars

Figure 28 Engineering model for use case 2.3 — Maritime Traffic Monitoring and Berthing Assistance

Cluster 2 - 2.3 - Maritime Traffic Monitoring and
Berthing Assistance

Architecture team will provide list of available service
library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

Engineering |

COP-PILOT

Service is here

@

To be designed
To be designed
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Figure 29 Engineering model for use case 2.3 — Maritime Traffic Monitoring and Berthing Assistance

Use case 2.4: loT — Driven Smart Building Management at La Harinera

°

Supplier Type: Telefonica,
Municipality, SME (Nespra)

Owner: Valencia Innovation Capital (VCH)

Value Description

. o COP-PILOT Service Requirement
*  Optimize energy efficiency

+  Scalability
* Improve user comfort *  Replicability
*  Enable data-driven facility management +  Security
= Enhance sustainability * Reliability

COP-PILOT
Service 10 =

*  Support long-term strategic planning of
public assets

*  Accuracy

B o ori . loT-Driven * Interoperability
rovide real-time monitoring o Smart +  Lowlatency
occupancy and environmental Building +  Maintainability
conditions TN - User-friendliness
» Increase operational efficiency and atlaNaslipa - Customizability
reduce costs ) ) * Data traceability
«  Improve responsiveness to changing «  Resilience
tBCCUPamt-‘-V :;attern: i o +  Multi-stakeholder access
. emonstrate smart city innovation in ) -
Customer Type: Municipality * Real-time analytics

public facilities

Figure 1.0:Service model for use case 2.4A — loT-Driven Smart Building Management at La Harinera

Cluster 2 -2.4A - loT-Driven Smart Building List of Configuration Actions
Management at La Harinera 1) Prerequisites before HELM

1. Link people counting sensors with UPV’s Orion-CB
2. Link Orion-CB with Smart City Stack
3. Link UPV’s OpenSlice with HypO
4. Develop service1 (Alert Notification) - test in local
Configuration environment
1) Need HELM Chart and values.YAML file
A. Build HELMs
Enginesring B. Deploy HELMs via OpenSlice
is here C. Interaction with Orion-CB should not be hard coded in
3 Configis applied HELM chart. Should be configurable via values.yaml file.
COP-PILOT \ infrastructures via to
fv\ > orchestrator

Service

Leop = change
thresholds

w‘wna, I

Figure 30 Engineering model for use case 2.4A — loT-Driven Smart Building Management at La
Harinera
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Cluster 2 - 2.4A - loT-Driven Smart Building
Management at La Harinera

Infrastructure for each use case
to deliver the COP-PILOT Service

Platform:

ErsiHypO Wl orionce W ETsiost W Openziti
(=0 (DM) (Do) (SIF)

/

COP-PILOT

Engineering
i is here TID’s K8S
SmartCity cluster
\ Hardware:

NM-EM400- TIDLUTE
MUD people- Commercial

counting Network
sensors (LoRaWAN + 4G)

Figure 31 Engineering model for use case 2.4A — loT-Driven Smart Building Management at La
Harinera

Cluster 2 - 2.4A - loT-Driven Smart Building Management Architecture team will provide list of available service
at La Harinera library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

COP-PILOT Engineering
Service is here

@

Figure 32 Engineering model for use case 2.4A — loT-Driven Smart Building Management at La
Harinera
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(’: coppilot

Value D ipti
- Enhance public safety
Risk prevention and mitigation
Operational efficiency
Data-based governance

Y

Supplier Type: Telefonica,
Municipality, SME (Nespra)

u . .
= Continuous monitoring

= Remote management

= Low latency

COP- = Scalability

PILOTService = High availability
1=
loT-Based

Environment
al Quality
Monitoring
System

Customer Type: Municipality

Figure 33 Service model for use case 2.4B - loT Based Environmental Quality Monitoring System

Cluster 2 - 2.4B - loT-Based Environmental Quality

Monitoring System
Configuration
/‘;nuﬁng
is here
Configis applied
COP-PILOT \5 infrastructures via to|
Service orchestrator
Loop = change

thresholds

w strator

List of Configuration Actions

1) Prerequisites before HELM

1. Link air quality sensors with UPV’s Orion-CB

Link Orion-CB with Smart City Stack

Link UPV’s OpenSlice with HypO

Develop service1 (Alert Notification) - integration with
external open city information - test in local environment

2,
3.
4.

1l) Need HELM Chart and values.YAML file

A. Build HELMs

B. Deploy HELMs via OpenSlice

C. Interaction with Orion-CB should not be hard coded in
HELM chart. Should be configurable via values.yaml file.

Figure 34 Engineering model for use case 2.4B - loT Based Environmental Quality Monitoring

System
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Cluster 2 - 2.4B - loT-Based Environmental Quality
Monitoring System

Infrastructure for each use case
to deliver the COP-PILOT Service

Platform:

ErsiHypO Wl orionce W ETsiost W Openziti
(=0 (DM) (Do) (SIF)

/

COP-PILOT

Engineering
Servi
it is here TID’s ras
SmartCity cluster
\ Hardware:
TIDLUTE
Formaldehyde Commercial
Sensors Network
(LoRaWAN + 4G)

Figure 35 Engineering model for use case 2.4B - loT Based Environmental Quality Monitoring
System

Cluster 2 - 2.4B - loT-Based Environmental Quality l}rch itgcture team will provide list of available service
Monitoring System library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering |

Service is here

@

Figure 36 Engineering model for use case 2.4B - loT Based Environmental Quality Monitoring
System
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2 2
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Cluster 2 Conclusion

Cluster 2's engineering analysis for the Smart Resources Management use case reveals a relatively
straightforward single-domain deployment path. The infrastructure stack is well-defined, Orion CB,
OpenSlice, K8S cluster, Open Ziti SIF, and Telefonica's Thinking Cities Platform on the platform
side, with fill-level sensors and TID's LTE Commercial Network on the hardware side, and the
configuration sequence is structured around five pre-HELM prerequisites, followed by HELM build
and deployment via OpenSilice, with FIWARE interaction kept configurable.
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CLUSTER 3A (AGRITECH TRANSFORMATION AND SUSTAINABILITY
INITIATIVE) SERVICE AND VALUE MODEL

The introduction of COP-PILOT within Cluster 3A promotes the transformation of the agri-food
ecosystem through data interoperability, intelligent orchestration, and real-time optimization.
Leveraging comprehensive loT installations and smart metering infrastructures, COP-PILOT allows
the continuous collection of environmental, energy, and operational data, seamlessly incorporated
with external datasets such as transport logistics, market prices, and weather conditions. Through
edge-residing analytics, the platform improves decision-making by facilitating adaptive demand
response (DR), optimizing distributed energy resource (DER) production and consumption, and
maintaining grid stability across agricultural operations.

For farmers and growers, this helps to achieve predictive control over resources, higher yields, and
reduced input use. Agritech providers attain access to a unified data platform supporting validated
use cases and broader tool adoption. Supply chain actors benefit from predictive routing and
traceability, minimizing waste and ensuring food integrity. Consumers experience the sustainability
of produce and enhanced quality, while data and platform providers establish interoperable, secure
exchanges via multi-cloud architectures and blockchain.

In essence, COP-PILOT in Cluster 3A establishes a data-driven and intelligent agricultural
infrastructure that improves our efforts as an ecosystem to achieve sustainability, operational
efficiency, and resilience across the entire agri-value chain.

Cluster 3A Engineering Summary

Cluster 3A addresses the move from fragmented, manual, and siloed farm operations toward a fully
integrated, data-driven agricultural ecosystem. The four use cases that constitute this cluster,
Integrated Precision Agriculture and Crop Monitoring (UC3A.1), Advanced AgriRobotics for
Autonomous Intervention (UC3A.2), Secure Data Management and Interoperability (UC3A.3), and
Smart Logistics and Supply Chain Optimisation (UC3A.4), are not independent services but a
layered stack in which each use case creates the conditions for the next. Together, they span the
full agricultural value chain, from the field sensor and the drone above it, through the robot acting on
its data, to the blockchain record that follows the crop all the way to the point of sale.

As the architecture diagrams make clear, all four use cases operate at the intersection of the COP-
PILOT Service's Configuration and Infrastructure nodes, the precise layer where engineering
decisions translate into deployed, running systems. Each service is packaged using HELM for
Kubernetes, drawing on shared connectivity layer built around OTE's 5G public access network and
private core, and routes data through Orion Context Brokers exposed via OpenZiti. The COP-PILOT
service library elements underpinning all four use cases, the Multi-domain and Single-domain Helm-
as-a-Service specifications and the K8s-as-a-Service Compute specification, are already marked as
ready, with the OTE 5G Slice Manager configuration as the one remaining element to be designed.
This shared architectural foundation indicates that what is validated in UC3A.1 directly reduces
integration risk for UC3A.2, UC3A.3, and UC3A.4, and that the cluster as a whole is designed to be
coherent from day one.
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Use Case 3A.1: Integrated Precision Agriculture and Crop Monitoring

Supplier Type: AgroApps , OTE
COP-PILOT Service R .
+ FMIS
* |oT (weather stations & plant wearable
COP-PILOT sensors)
Service 11 = + Satellite data
Integrated

s i * UAV data pipeline
Agriculture * Crop Calendar & sync with Blockchain
and Crop [Traceability
Agronomic advisory module
UAV data pipeline
Domain Orchestrator
Network/Connectivity

Owner: AgentScape AG (AGA)

v D p_—

* Farmers can now access a continuous
stream of geo-referenced, real-time crop
condition data and receive automated
task recommendations directly within
their FMIS.

= This was previously fragmented (and
disconnected) or possible to do under
proprietary systems/connections.

Monitoring

Customer Type Farmers,
Farmers Cooperatives,
Agronomists,
AgriFood industries.

Figure 37 Service Model for Use Case 3A.1 - Integrated Precision Agriculture and Crop Monitoring

Cluster 3A Use Case 3A.1: Integrated Precision Agriculture and Crop Monitoring

List of Configuration Actions - per use case
1 backend.env.AUA_FIWARE : Url of the aua orion-ld
broker.

/ 2 backend.env.ILINK_FIWARE : Url of the Ilink orion-ld

broker.

COP-PILOT Engineering
Service is here

T

Figure 38 Engineering Model for Use Case 3A.1 - Integrated Precision Agriculture and Crop Monitoring
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Cluster 3A Use Case 3A.1: Integrated Precision Agriculture and Crop Monitoring

Infrastructure (hardware & platform components) for
each use case to deliver the COP-PILOT Service

Vertical End-User
Orion CB ETSI OSL OpenZiti
is here (DM) (DO) (SIF)

\ B
KampUie Wearable Drone Wegmer
cluster Shsne (Farm) Stations
(AgroApps) | “20000 )

Figure 39 Engineering Model for Use Case 3A.1 - Integrated Precision Agriculture and Crop Monitoring

/

Engineering

COP-PILOT
Service

Cluster 3A Use Case 3A.1:
Integrated Precision Agriculture
and Crop Monitoring

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering
Service is here

&
g
o
3
'Q

Figure 40 Engineering Model for Use Case 3A.1 - Integrated Precision Agriculture and Crop Monitoring
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Use case 3A.2: Advanced AgriRobotics For Autonomous Intervention

Owner: The Agricultural University of Athens (AUA)

Value Description

+ Autonomous or semiautonomous robots
can now safely and accurately &
efficiently execute tasks like weeding
and spraying, guided by UpToDate
crop status data, weed occurrence
mapping, and agronomic suggestions
(coming from FMIS and Al models -AUA),
a level of coordination/orchestration and
data exchange autonomy not previously
possible without extensive manual
setup/transfer of data, that resulted in
fragmented decision making.

FMIS

Satellite data

loT (weather stations data)
Crop Calendar & sync with Blockchain
[Mraceability

Agronomic advisory module
UAV & UAV data pipeline
UGV& UGV data pipeline

Al models for weed mapping
Domain Orchestrator
Network/Connectivity

Supplier Type: AUA (Robotics
Provider) + AgroApps , OTE
COP-PILOT Service Requirement
COP-PILOT
Service 12=
Advanced

AgriRobotics

For
Autonomous
Intervention

Customer Type: Farmers,
Large farm owners , Farmer

Cooperatives,
Agronomists, Agrifood

industries, Agriculture robot

developers.

Figure 41 Service model for use case 3A.2 — Advanced AgriRobotics for Autonomous Intervention

Cluster 3A Use Case 3A.2 Adh

d AgriRobotics for Auto

Intervention

/

Engineering
is here

™

COP-PILOT
Service

List of Configuration Actions - per use case
1 backend.env.AGROAPPS_FIWARE : URL of the
agroapps orion-ldbroker.

Figure 42 Engineering model for use case 3A.2 — Advanced AgriRobotics for Autonomous Intervention
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Cluster 3A Use Case 3A.2 Advanced AgriRobotics for Autonomous Intervention

Infrastructure (hardware & platform components) for
each use case to deliver the COP-PILOT Service

AgroApps Pest
/ Vertical End-User
COP-PILOT Engineering Platform
Orion CB ETSI OSL OpenZiti
(DM) (DO) (SIF)

Service is here
Hardware

AUA
Compute UGV/ robot Drone data
cluster

Figure 43 Engineering model for use case 3A.2 — Advanced AgriRobotics for Autonomous Intervention

Cluster 3A Use Case 3A.2 Ad\ d AgriRobotics for Autol Intervention

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering
Service is here

@

Figure 44 Engineering model for use case 3A.2 — Advanced AgriRobotics for Autonomous Intervention
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Use case 3A.3: Secure Data Management and interoperability

Owner: iLINK

Value Description

* Stakeholders across the supply chain
can now exchange data securely and
automatically, while maintaining
traceability and access control.

* Previously, data was
handwritten/unavailable, siloed (even
locked), unstructured, or lacked
auditability across systems.

Supplier Type: AUA (Robotics
Provider) + AgroApps , OTE
COP-PILOT Service Requirement
*  FMIS,
s‘ﬁ:;'::g: Interoperability Layer,
Secure Data * Access Management Service,

Maﬂﬂg':m'“ » Blockchain Component,
an * Domain Orchestrator,
*  Network/Connectivity

Interoperability

Customer Type: Farmers, farmer

Cooperatives, Certification bodies, Public

authorities, AgriFood industries, Agronomists,
Digital Solutions Providers, |OT providers

Figure 45 Service model for use case 3A.3 — Secure Data Management and Interoperability
Cluster 3A Use Case 3: Secure Data Management and Interoperability

E-

COP-PILOT Engineering
Service is here

'

List of Configuration Actions - per use case
1. Deploy Hyperledger Fabric network (peers, orderers,

2. Install and instantiate chaincode (smart contracts)
3. Configure private data collections (PDCs)

4. Set up Certificate Authority and enroll organizations
5. Configure REST API gateway for external access

6. Deploy QR code generation/verification service

7. Configure event listeners for orchestrator

8. Set up data signing and timestamping at edge

9. Configure access control policies per organization
10. Integrate with COP-PILOT Domain Orchestrator

Figure 46 Engineering model for use case 3A.3 — Secure Data Management and Interoperability
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Cluster 3A Use Case 3: Secure Data Management and Interoperability

Infrastructure (hardware & platform components) for
each use case to deliver the COP-PILOT Service

Vertical End-User(s) Ag’;’::‘”

Platform

Hyperledger ETSI OSL OpenZiti OrionCB
Fabric (DO) (SIF) (DM)

Hardware

Kubernetes Di:‘; 4G/56
Cluster (IoT) 3 Connectivity

Figure 47 Engineering model for use case 3A.3 — Secure Data Management and Interoperability

/

COP-PILOT Engineering
Service is here

i

Cluster 3A Use Case 3: Secure Data Management and Interoperability

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering
Service is here

Figure 48 Engineering model for use case 3A.3 — Secure Data Management and Interoperability

To be designed
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Use Case 3A.4: Smart Logistics and Supply Chain Optimisation

Owner: iLINK

Value Description

Harvest Planning/dispatching and transport
operations(farm to industry & Industry to
Point of sale) can now be dynamically
coordinated in real time, ensuring traceable,
just-in-time delivery of perishables. Such
integration between field operations and
logistics was previously manual, delayed, or
non-existent.

3

Supplier Type: iLink (PowerFleet) +

Agro Apps, OTE

COP-PILOT Service Requirement

+ Harvest Coordination Service (FMIS &
Logistics integration/collaboration),
Task-based logistics planning (farm to
industry & Industry to Point of sale),

+ Real-time transport/logistics monitoring,
Blockchain-based
traceability/auditability,

+ Telematic devices,

+ Network/Connectivity

COP-PILOT o
Service 14 =
Smart

Logistics and
Supply Chain o
Optimisation

ustomer Type: Cooperatives, Exporters,
logistics firms, AgriFood industries,

Wholesalers.

Figure 49 Service model for use case 3A.4 — Smart Logistics and Supply Chain Optimization

Cluster 3A Use Case 3: Smart Logistics and Supply Chain Optimization

Q@

Engineering
is here

-

COP-PILOT
Service

Figure 50 Engineering model for use case 3A.4 —
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List of Configuration Actions - per use case

1. Deploy PowerFleet backend services (routing engine, API
server)

2. Configure vehicle fleet (register telematic devices)

3. Set up geofencing zones (farms, packaging, retail)

4. Configure SLA parameters and freshness thresholds

5. Integrate with FMIS for harvest scheduling

6. Connect to blockchain (UC 3A.3) for traceability

7. Configure real-time alerting rules (temp, delays)

8. Set up driver mobile app and notifications

9. Configure ERP/WMS integration endpoints

10. Connect to COP-PILOT orchestrator for auto re-routing
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Cluster 3A Use Case 3: Smart Logistics and Supply Chain Optimization

Infrastructure (hardware & platform components) for
each use case to deliver the COP-PILOT Service

/ Vertical End-User(s) Agr:::ps
COP-PILOT Engineering

Service is here Platform

\ ETSI HypO Orion CB ETSIOSL OpenZiti
((550)] (DM) (DO) (SIF)

Hardware

PowerfFleet Vehicle 4G/5G Public
API Telematics

Figure 51 Engineering model for use case 3A.4 — Smart Logistics and Supply Chain Optimization

Cluster 3A Use Case 3: Smart Logistics and Supply Chain Optimization

Which of the COP Service Library Each Use Case will Use

Multi-domain end Compute

COP-PILOT Engineering : specification : m
Service is here (Multi-domain (KBs-as-a-

T

Figure 1.0: Engineering model for use case 3A.4 — Smart Logistics and Supply Chain Optimization

Cluster 3A Conclusion

The four use cases of Cluster 3A collectively demonstrate that the COP-PILOT engineering model,
applied to precision agriculture, is far more than a deployment exercise, it is a systemic redesign of
how agricultural data flows, acts, and is trusted. UC3A.1 establishes the real-time observational
foundation, aggregating geo-referenced crop data from weather stations, plant wearables, satellite
feeds, and UAVs into a continuously updated FMIS picture that was previously either fragmented
across proprietary systems or simply unavailable. UC3A.2 builds directly on that foundation, enabling
autonomous and semi-autonomous robots to act on up-to-date crop status and weed occurrence
maps generated by AUA's Al models, a level of field-to-robot data coordination that previously
required extensive manual data transfer and resulted in delayed, disconnected decision-making.
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UC3A.3 then provides the trust and accountability layer that makes cross-stakeholder data exchange
viable at scale. By deploying a Hyperledger Fabric network with private data collections, certificate
authority management, and QR-based verification, the service transforms data that was previously
handwritten, siloed, or unauditable into a tamper-evident, access-controlled record that certification
bodies, public authorities, and agrifood industries can rely on. UC3A.4 closes the loop, using
PowerFleet's routing and telematics infrastructure, integrated with the FMIS, the blockchain
traceability chain from UC3A.3, and real-time SLA and freshness thresholds, to dynamically
coordinate harvest dispatch and transport from farm to industry to point of sale in a way that was
previously either manual or non-existent. Taken together, the ten configuration actions of UC3A.4
and the infrastructure they sit upon represent the culmination of everything the cluster builds: a fully
traceable, real-time, orchestrator-connected agricultural supply chain, delivered through the COP-
PILOT platform.
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CLUSTER 3E (EDGE INTELLIGENCE FOR ENHANCING GRID
RELIABILITY) SERVICE AND VALUE MODEL

The integration of COP-PILOT within Cluster 3E fortifies the shift toward data-intelligent, low-carbon,
and resilient energy systems. It proves to respond to the complexities of decentralized electricity
networks, described by high Distributed Energy Resource (DER) penetration. COP-PILOT’s edge-
based analytics and open orchestration framework deliver adaptive control, interoperability, and real-
time monitoring across grid domains. By deploying smart metering data, 1oT installations, and
external datasets such as weather conditions and market signals, the platform allows for demand
response (DR) and predictive flexibility management, stabilizing grids in Renewable Energy Source
(RES)-rich regions such as Preveza.

For distribution system operators, COP-PILOT reduces maintenance interventions, mitigates line
congestion and overvoltage, and improves grid reliability. EV charging operators and customers
experience improved charger availability and optimized load balancing. Biogas and generation plant
operators gain from reduced operational costs, smoother grid integration, and predictive fault
detection. Energy market aggregators benefit from improved forecasting accuracy and monetization
opportunities through flexibility services. Meanwhile, consumers and society profit from a more
stable, renewable-integrated energy supply with reduced blackout risks.

Therefore, COP-PILOT in Cluster 3E exhibits a scalable model for climate-resilient and intelligent
grid orchestration, advancing Europe’s digital energy transition and sustainability goals through real-
time optimization and federated data.

Cluster 3E Engineering Summary

Cluster 3E addresses a challenge that sits at the heart of the modern energy transition: the need to
move from rigid, manually monitored energy infrastructure toward intelligent, data-driven systems
capable of operating reliably in the face of growing complexity, distributed generation, accelerating
EV adoption, and the increasing pressure on industrial energy producers to operate with minimal
waste. The three use cases that constitute this cluster, Harvesting Real-Time Flexibility from Active
Electricity Distribution (UC1/Distribution Grid), Ensuring Uninterruptible Power Supply for Fast EV
Chargers (UC2/EV Chargers), and Predictive Maintenance and Monitoring of Anaerobic Digestion
in a Biogas Plant (UC3/Biogas Plant), are not parallel and independent services but a coherent set
of energy intelligence capabilities that share a common edge-to-cloud architecture and collectively
demonstrate COP-PILOT's ability to operate across the full energy value chain: from grid simulation
and DER control, through EV charging infrastructure health, to the biological processes of on-site
energy production.

As the architecture diagrams make clear, all three use cases operate at the intersection of the COP-
PILOT Service's Configuration and Infrastructure nodes, precisely where engineering intent must be
translated into deployed, running systems. Each service is built on containerized workloads moving
toward HELM-packaged Kubernetes deployments, spans a layered infrastructure stack of sensor,
application, computation, and COP-PILOT layers, and relies on a shared connectivity pattern of edge
Jetson devices connected via 4G and VPN tunnels to enterprise K8s clusters, which in turn connect
to the COP-PILOT cloud layer through the Secure Interconnection Framework. The COP-PILOT
service library elements required across all three use cases, K3s-as-a-Service, K8s-as-a-Service,
and Single-domain and Multi-domain Helm-as-a-Service, form a consistent technical baseline,
meaning the engineering work validated in the most mature use case, the Biogas Plant, directly de-
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(’: coppilot

risks the infrastructure path for EV Chargers and Distribution Grid as they reach deployment

readiness

Use Case 3E.1 Ensuring Uninterruptible Power Supply For Fast EV Chargers

Owner: Panepistimio Patron

Value Description

= Distribution grid operators can have a
live testbed to simulate the impact
that the operation of Distributed
Energy Resources (DER) has in their
grid by leveraging a simulation testbed
that can integrate novel Al-based
algorithms for operation and test edge
devices as DER controllers.

* Inaddition, it offers a collaborative
environment for energy stakeholders
to test innovative services to ensure
grid reliability in high-RES penetration
scenarios.

™Y

d&mtomor Type: TSOs, DSOs

Supplier Type: SMEs (Al
companies), PowerSystems
equipment manufacturers

* Interoperability with DERs
COP-PILOT +  Estimate flexibility available form DERs
R +  Contin ly monitor grid condition:
Harvesting in g UOLSSY EIETE 1 ik
Real-Time * Ensure reliable low-latency
Flexibility communication between nodes.
from Active .

Set setpoints to DERs to
provide flexibility.

Electricity

Distribution

Figure 52 Service model for use case 3E.1 — Ensuring Uninterruptible Power Supply For Fast EV Chargers

Cluster 3E Use Case 3E.1 Distribution Grid

Configuration

/

Engineering
is here

'

COP-PILOT
Service

List of Configuration Actions - DISTRIBUTION GRID

-- Cop-pilot configuration ---

1. Install OSL on Enterprise Edge Cluster (K8s on VMs)

2. Configure OSL to view Edge Server (K3s)

3. Establish SIF connection between local OSL and
Maestro

—- App configuration ---

1. Finalize DER simulation to push data to the ADMS
optimization component

2. Testintegration between them

3. Helm Chart of the App

4. Service Specification

5. Populate DER data from the other UCs

6. Test extended ADMS optimization component

7. Update artifacts (containers, manifests, charts,
service specification)

8. Redeploy App

9. Gather KPls

Figure 53 Engineering model for use case 3E.1 — Ensuring Uninterruptible Power Supply For Fast EV
Chargers
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Cluster 3E Use Case 3E.1 Distribution Grid

Infrastructure for EV Chargers case
to deliver the COP-PILOT Service

App Layer “ . “
Configuration
COPPILOT Openziti | ETSI HypO Orion ETSI OSL
/ Layer (SIF) €so) [ceom f (o)
COP-PILOT Engineering VPN
Network L
Service is here S ) LAN
Computation 1x Jetson
Layer
RPis

o Layer (s"numtors’

Figure 54 Engineering model for use case 3E.1 — Ensuring Uninterruptible Power Supply For Fast EV
Chargers

Cluster 3E Use Case 3E.1 Distribution Grid Architecture team will provide list of available service
library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

Engineering
is here

Top down: what are needs & requirements

Bottom up: what is available today in service catalogue
Gap Analysis: what are gaps

COP-PILOT
Service

Figure 55 Engineering model for use case 3E.1 — Ensuring Uninterruptible Power Supply For Fast EV
Chargers
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Use case 3E.2: Ensuring Uninterruptible Power Supply for Fast EV Chargers

Supplier Type: SMEs (Al company),
industrial equipment providers

Owner: Dimosia Epicheiris llektrismou
Anonymi Etaireia

COP-PILOT Service Requirement
Value Description * Sensors integration
* EVChargin operators can achieve *  Scalability
increased availability of EV charging COP-PILOT *  Security
points, with decreased maintenance Service 17= * Reliability
and operational costs. umﬁ:‘:r'::"ﬁm * Automated and secure access to data
« EVdrivers benefit from uninterruptible Power Suppply streams
energy supply. for Fast EV * Secure access to compute resources
+ Distribution grid operators benefit from Chargers * Real-time monitoring
gaining insights on forecasting demand *  Predict per-charging-point energy demand

from EV charging stations Detect anomalies in charging behaviour
and raise alerts for EV charger health

degradation.

Customer Type : EV Charging Operators

Figure 56 Service model for use case 3E.2 - Ensuring Uninterruptible Power Supply for Fast EV Chargers

Cluster 3E Use Case 3E.1 EV Chargers

/=

List of Configuration Actions - EV CHARGERS

--- COP-PILOT configuration ---

1. Install OSL on Enterprise Edge Cluster (K8s on VMs)

2. Configure OSL to view Edge Server (K3s)

3. Establish SIF connection between local OSL and
HypO

-— App configuration ---

1. Install and configure sensors to get real-time data

. Integrate the Analytics into the App

. Update artifacts (containers, manifests, charts,
service specification)

9. Redeploy App

10. Gather KPIs

2. Integrate the sensors with the Ingestion app
COP-PILOT Engineering 3. Verify the rest of the app components
Service f e 4. Helm Chart of the EV Charging App
5. Service Specification
6. Train Analytics
7
8

i

Figure 57 Engineering model for use case 3E.2 - Ensuring Uninterruptible Power Supply for Fast EV
Chargers
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Cluster 3E Use Case 3E.1 EV Chargers Infrastructure for EV Chargers case
to deliver the COP-PILOT Service

App Layer Dashboard Analytics
Configuration
COPPILOT Openziti | ETSIHypO Orion
/ Layer (SIF) (ESO) CB (DM)
VPN 4G
(WireGuard) connection
Computation [ Ms _
K (K3s) (K8s) (OCM hub)
Sensor Layer Sensor Sensors
GwW (power)

Figure 58 Engineering model for use case 3E.2 - Ensuring Uninterruptible Power Supply for Fast EV
Chargers

COP-PILOT

Engineering
Service

is here Network Layer

N,

Cluster 3E Use Case 3E.1 EV Chargers Architecture team will provide list of available service

library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering
Service is here

Top down: what are needs & requirements
Bottom up: what is available today in service catalogue
Gap Analysis: what are gaps

Figure 59 Engineering model for use case 3E.2 - Ensuring Uninterruptible Power Supply for Fast EV
Chargers
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Use case 3E.3: Predictive Maintenance and Monitoring of Anaerobic Digestion In A
Biogas Plant

Supplier Type: SMEs (Al
company), industrial
monitoring equipment
providers

Owner: Vioaerio Prevezas Ena lke

COP-PILOT Service Requi

* Integration with sensors using COP-
PILOT's Data Orchestrator

* Modularity (add services, sensors)

Value Description si?:c"e':g[ through COP-PILOT
* Biogas Plant operators benefit from Predictive * Reliability (always on)

better observability in gas plant Maintenance * Automated and secure access to data

operations, thus reducing residual waste and Monitoring streams

while providing uninterrupted and gi'g:i::ibn'z «  Secure access to compute resources

economical electricity production. Biogas Plant * Predictive maintenance

* Real-time monitoring of anaerobic
digestion process

* Provide alerts for anomalies and

predictive analytics suggestions

Customer Type : Co-
production electricity
producer

Figure 60 Service model for use case 3E.3 — Predictive Maintenance and Monitoring of Anaerobic Digestion
in a Biogas Plant

and HypO
--— App configuration -
1. Helm Chart of the Biogas App
Service Specification

Cluster 3E Use Case 3E.3 Biogas Plant List of Configuration Actions - BIOGAS
Train Analytics
. Integrate the Analytics into the App

- COP-PILOT configuration ---
1. Install OSL on Enterprise Edge Cluster (K8s - Server)
0 2. Configure OSL to view Edge Server (K3s)
. Update artifacts (containers, manifests, charts,
COP-PILOT Engineering service specification)
Service is here . Redeploy App

3. Establish SIF connection between local OSL
\ . Gather KPIs

B

N o

Figure 61 Engineering model for use case 3E.3 — Predictive Maintenance and Monitoring of Anaerobic
Digestion in a Biogas Plant
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Infrastructure for BIOGAS case
to deliver the COP-PILOT Service

App Layer o -
Configuration
COPPILOT OpenZiti HEJ:lO Orion ETSI OSL
/ Layer (SIF) (ESO) CB (DM) (DO)
COP-PILOT Engineering VPN 4G
S Network Layer
Service is here e (OVPN) connection
Computation R EERERET Enst:rprise Cloud
Layer (K3s) (Kg’;’ (OCM hub)
s L Sensor Sensors
ensor Layer oW oH)

Figure 62 Engineering model for use case 3E.3 — Predictive Maintenance and Monitoring of Anaerobic
Digestion in a Biogas Plant

Cluster 3E Use Case 3E.3 Biogas Plant

Cluster 3E Use Case 3E.3 Biogas Plant l.\rch ite_cture team will provide list of available service
library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

COP-PILOT Engineering
Service is here

Top down: what are needs & requirements

Bottom up: what is available today in service catalogue
Gap Analysis: what are gaps

Figure 63 Engineering model for use case 3E.3 — Predictive Maintenance and Monitoring of Anaerobic
Digestion in a Biogas Plant

Cluster 3E Conclusion

The three configuration action sequences for Cluster 3E, spanning OSL installation and SIF
connection establishment on the COP-PILOT side, and Helm chart preparation, analytics training,
artifact updates, and KPI gathering on the application side, reveal a deliberate two-layer engineering
discipline that applies consistently across all three use cases. The COP-PILOT platform
configuration steps are nearly identical across Biogas, EV Chargers, and Distribution Grid,
confirming that the cluster shares a common integration backbone. What differs, and what gives
each use case its distinct engineering character, is the application configuration: Biogas requires
training ML algorithms against sensor data acquired via Modbus TCP; EV Chargers requires physical
sensor installation and integration before the analytics pipeline can even begin; and Distribution Grid,
the least mature of the three, must first validate its DER simulators on Raspberry Pi hardware and
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complete ADMS integration before it can replicate the same deployment pattern the other two use
cases are already following.

This maturity gradient, from Biogas Plant as the most ready, through EV Chargers with historical
data in hand, to Distribution Grid still in simulation, is not a weakness of the cluster but a feature of
how the COP-PILOT engineering model handles parallel development across use cases at different
stages. The shared infrastructure stack means that as each use case progresses, it inherits proven
configuration patterns rather than building from scratch. The open discussion points that remain
across all three, around FIWARE-as-a-Service, ORION context broker integration, loT adapters,
Quantum Leap, and east-west connectivity, represent the cluster's genuine frontier: the questions
whose resolution during the workshop phase will determine how tightly the three energy use cases
can share data and operational context, and how far Cluster 3E can go toward becoming not just
three deployed services, but a genuinely integrated energy intelligence platform on COP-PILOT.
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CLUSTER 4 (SMART VINEYARDS & SUSTAINABLE WINERY
ECOSYSTEMS) SERVICE AND VALUE MODEL

The implementation of COP-PILOT within Cluster 4 represents a critical advancement in data-driven,
federated innovation across multiple fields, blending loT, artificial intelligence, machine learning, and
within a sovereign computing continuum. By utilizing advanced data management and governance
frameworks aligned with GAIA-X principles and the Network-as-Code approach, COP-PILOT
assures compliant, interoperable, and secure data exchange across multifarious use cases without
exposure to transatlantic GDPR challenges (SCHREMS II).

The cluster's comprehensive applications contain smart water management in agriculture,
healthcare waste optimization, winery process enhancement, and energy-aware agricultural
scheduling. For farmers and winery operators, COP-PILOT enables predictive maintenance,
improved yields, and data-guided irrigation. Process owners and manufacturers profit from reduced
downtime, Al-driven efficiency gains, and optimized equipment utilization. Healthcare and supply
chain stakeholders achieve better cost reductions and sensor fleet management through loT
recycling and reuse. Environmental regulators benefit from tangible sustainability metrics, including
lower resource consumption and reduced waste.

Finally, COP-PILOT in Cluster 4 exhibits how sovereign data governance and federated intelligence
can together facilitate digital sovereignty, socio-economic value creation, and sustainability, and set
a benchmark for cross-domain and responsible technological ecosystems.

Cluster 4 Engineering View

COP-PILOT's Cluster 4 focuses on sustainable resource management across three distinct
domains: Water Usage Efficiency (Terraview), loT Lifecycle and Recycling (RedZinc), and
Sustainable Winery Production Line Optimization (JIG Digital). The engineering phase of the COP-
PILOT service model, covering Infrastructure and Configuration, now takes centre stage, building on
the value definitions and service requirements already established in D2.1. For Cluster 4, this means
translating 20 modelled use cases into concrete, deployable services by mapping each use case to
its underlying infrastructure components, defining HELM-based deployment strategies, and
specifying configuration actions. The three Cluster 4 use cases represent varied technical maturity
levels and deployment architectures, from a single-domain edge loT platform to multi-domain
Kubernetes deployments integrating FIWARE, EU Digital Identity Wallets, and public cloud
endpoints. This session documents the pre-workshop and in-workshop findings for each use case
and identifies gaps against the COP-PILOT service marketplace.
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Use Case 4.1: Recycling, Maintenance and Logistics of IoT Sensors

Supplier Type : loT Equipment

Owner: RedZinc Company

* Any loT Sensor data is collected COP-PILOT * Ameasurement service at a location

+ Datais stored in EU ID wallet format and Service 19= using loT Sensors
complies with EU ID wallet standards Recycling, +  Adigital wallet (with EU ID) for the data to

= Storage to EU ID wallet is automated Maintenance stored

* EU ID wallet gives security and EU GDPR and L:’Ig'_:"cs « Trigger point to say that some element of
data protection and sovereignty offo the loT sensors needs to be replaced.
guarantees + Lifecycle of the sensor is complete

Customer Type: Any user of loT
Equipment

Figure 64 Service model for use case 4.1 (Service A) — Recycling, Maintenance and Logistics of loT

= Collect the old sensors from location
. Replace old sensor with new sensor
Signal to EU ID wallet that new sensor is
in place
Complete process to recycle sensor (e.g.
CoPPILOT b:'at.tery chanAge, chemicalt?leaning,
Service 19 = digital cleaning, polymer disposal,
Recycling, electronica harvesting)
Maintenance = Elements of the sensors
and Logistics disposed/replaced
offor =  Cop-pilot needs to support logistics
(tracking of the sensor, status of the
sensor, repurposing of the sensor,
availability)
EU ID wallet for the sensor
Two EU ID wallets needed
1 Wallet linked to sensors data.
1 Wallet linked to sensor in-lifecycle
status and post-lifecycle.

Owner: RedZinc . .
Supplier Type : loT Equipment

Company

Value Description

* ol sensors have an in-lifecycle
management related to service
elements (logistics batteries
replacement, consumables
replacement, in field repairs)

* |oT sensors have a post-lifecycle
management related to disposal and
recycling (disposal of polymers and
electronics and other materials)

* Logistics management

[

Customer Type: loT Equipment
Company

o

Figure 65 Service model for use case 4.1 (Service B) — Recycling, Maintenance and Logistics of loT
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Cluster 4 Use Case 4.1 |0T Recycling Platform

/

Engineering
is here

™

COP-PILOT
Service

Figure 66 Engineering model for use case 4.1 — Recycling, Maintenance and Logistics of loT

Cluster 4 Use Case 4.1 |0T Recycling Platform

/

Engineering
is here

T

COP-PILOT
Service

Figure 1.0: Engineering model for use case 4.1 — Recycling, Maintenance and Logistics of loT
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List of Configuration Actions - IOT Recycling Platform
(Service A)
Purpose:
Operational that
and triggers mail
workflows,
HELM (Deployment of Microservices)
+ Deploy the loT Sensor Platform microservices using Helm:
Sensor lifecycle manager
Recycling workflow engine
Recycling dashboard server
Sensor status AP
Lifecycle database: MongoDB
A single Helm chart can be used for a common deployment.
Separate Helm charts may be ired if the I
across multi or
Application Configuration Actions
* Configure supported sensor types.
Confi sensor and inif data.
Configure lifecycle status rules:
active; in use; battery low; maintenance required; end-of-life;
ready for recycling.
Configure trigger rules for:

sensors, lifecycle status,

reuse, or recycling

> llection; reuse;
Configure connector between the lof Sensor Platform and COP-
PILOT/FIWARE data services.

List of Configuration Actions - |OT Recycling Platform

(Service B)
Purpose:
Trusted digital identity and traceability service that records sensor
identity, hip ional data , mai history,
reuse status, and recycling outcome.
HELM (Deployment of Microservices)
Deploy EU Wallet-related microservices using Helm:

Wallet stack

Wallet AP service

Sensor identity registry

Wallet connector service
A dedicated Helm chart can be used for the wallet service if deployed
separately from the lof Sensor Platform.
Wallet services may be deploy
or data-sovereignty requirements apply.
Application Configuration Actions
Configure wallet with supported sensor types.
Configure wallet schema for sensor identity records.
Configure wallet schema for lifecycle events:

if different ity, identity,

end-of-

reuse; recycling;
life.

Configure wallet access rights for authorised stakeholders:
sensor owner; supplier; recycling actor; COP-PILOT operator.

Configure connector between the wallet and the sensor lifecycle status

manager.
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Cluster 4 Use Case 4.1 |0T Recycling Platform

Configuration

/

Engineering
is here

i

COP-PILOT
Service

Infrastructure for |OT Recycling Platform (Service A)
to deliver the COP-PILOT Service

Application
Recycle

dashboard
server

Sensor Lifecycle
Manager/ Sensor
status AP

Lifecycle
manager

Cop-pilot
Secure

Integration
Fabric (SIF)

FIWARE/NGSI-
LD context
broker

DataOrch
integration

Deployment
platform

Cloud & Compute

Monitoring

& Logging
Services

Persistent
Storage

Virtual
Machines

Kubernetes

Cluster

Hardware

Wearable

Vital-Sign
Sensors

Vineyard /
Field
Sensors

Green Box
Sensor Kit

loT Gateway /
Edge Device

Figure 67 Engineering model for use case 4.1

— Recycling, Maintenance and Logistics of loT

Cluster 4 Use Case 4.1 |0T Recycling Platform

/

Engineering
is here

T

COP-PILOT
Service

Infrastructure for |OT Recycling Platform (Service B)
to deliver the COP-PILOT Service

Application

Sensor
identity
registry

Audit trail
service

EU wallet

atasl Wallet API

Cop-pilot
Secure

Integration
Fabric (SIF)

COP-PILOT
service
catalogue

DataOrch
integration

Access
manager

Cloud & Compute
Monitoring

& Logging

Services

Credential
manager

Kubernetes
Cluster

Hardware
Sensor
identity
records

Maintenance/
replacement
events

Recycling
outcome
records

Figure 68 Engineering model for use case 4.1 — Recycling, Maintenance and Logistics of loT
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(’: coppilot

Cluster 4 Use Case 4.1 |0T Recycling Platform

/

Engineering
is here

i

COP-PILOT
Service

Figure 69 Engineering model for use case 4.1

Which of the COP Service Library Each Use Case will Use

To be designed
To be designed

Use case 4.2: Water Utilisation Efficiency

Owner: Terraview

Value D —

* Improve soil moisture prediction by
integration of loT devices information

* Reduction of water usage at user's
site

* Increase productivity by data-driven
field operations

* Improve soil quality by targeted
irrigation

* Ease application deployment and
business continuity in the loT-edge-
cloud continuum

Supplier Type: Crop
Management Platform

COP-PILOT
Service
20=

Water
Usage
Efficiency

Customer Type: Vineyard's
manager/fowner

— Recycling, Maintenance and Logistics of loT

COP-PILOT Service R r

+ Data acquisition (remote and on-site
data)

+ Data visualization (interactive moisture
map)

+ Topsoil moisture content computation

+ Timeline view of moisture retention trends
over the last 10 years

+ Secured and confidential data storage

Figure 1.0: Service model for use case 4.2 — Water Utilisation Efficiency
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Cluster 4 Use Case 4.2 Terra View
List of Configuration Actions - per use case

HELM (integration of analytics/thresholds etc)
Helm chart to deploy aquaview on ONE
No Helm for applications deployed on edge device

Application configuration actions (analytics)
* Configuration file for Aquaview application

/ Application configuration actions (end point actions)
Setup environment variable when running sensor

aggregation docker image:

COP-PILOT Engineering * FIWARE_URL:

Service is here http:/fiware.coppilot.onesource.pt: 1026/

\ + BROKER_ONE: message-broker-

edge.mobitrust.org
* BROKER: 8883
* FIWARE_SENDING_MINUTES: 60

Cloud & Compute configuration actions
* Number of CPU: 8 to run processing on edge device
* Memory: 32 GB to run processing on edge device

Figure 70 Engineering model for use case 4.2 — Water Utilisation Efficiency

Cluster 4 Use Case 4.2 Terra View Infrastructure for each use case
to deliver the COP-PILOT Service
Application

Soil

Sensor
i D tion
[ROAtAR processing aggrega
analytics service

COP-PILOT
/ FIWARE

service

COP-PILOT Engineering
Service is here

T

Figure 1.0: Engineering model for use case 4.2 — Water Ultilisation Efficiency

Cloud & Compute
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Cluster 4 Use Case 4.2 Terra View Architecture team will provide list of available service
library in COP-PILOT market place

New service library elements may need to be added to
the COP-PILOT market place

Which of the COP Service Library Each Use Case will Use

/

Engineering
is here

i

COP-PILOT
Service

To be designed

Figure 71 Engineering model for use case 4.2 — Water Utilisation Efficiency

Use case 4.3: Sustainable Optimised Winery Production Lines
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Owner: JIG Digital .
Supplier Type: loT Platform

Provider (FIWARE, Onesource...)

' - * Real-t 1 f thi duct
* Increased operational efficiency and li:: ime monitoring of the production
productivity Nl + Integration with existing MES and ERP
+ Reduction of production costs and Service 21 = g g
laoesm Sustainable systems.
. . . Optimised * OEE (Overall Equipment Effectiveness)
+ Comprehensive real-time control and Winer . .
Al ¥ calculation and reporting.
monitoring. Production q .
L . . * Anomaly detection and automatic alert
+ Decision-making based on accurate Lines

system.

and up-to-date data + Data visualization with dashboards.

Customer Type: Winery /
Production line

Figure 72 Service model for use case 4.3 — Sustainable Optimized Winery Production Lines

List of Configuration Actions - per use case
HELM (Deployment of Microservices)
Helm charts to deploy all microservices (Kong,
itMQ, Keycl M Plant
User isti
on cluster

Cluster4 Use Case4.3
Application Configuration Actions (FIWARE)
+ Add bottle counting sensor entities to FIWARE Orion Context Broker

+ Define Raspberry Pi devices as entities in FIWARE

COP-PILOT Engineering +  Configure entity attributes for sensor data (bottle count,
Service {5 hers timestamp, device ID)

\ Configuration Actions (C

* Configure Plant Management to recognize and register machines
+ Configure Plant Management to detect and map bottle
counting sensors
+ Configure Production Management to process sensor data
from registered machines
*  Setup sensor- in the system database

A ion Ci ion Actions (Ei
*  FIWARE Orion Context Broker endpoint: TBD (not ready yet)
+ Kong APl Gateway public endpoint: TBD (not ready yet)

Figure 73 Engineering model for use case 4.3 — Sustainable Optimized Winery Production Lines
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Cluster 4 Use Case4.3

Infrastructure (hardware & platform components) for
each use case to deliver the COP-PILOT Service

et

Orion Quantum
Context Leap + Rabbit MQ
Broker Crate DB
Hardware
Ras';?e"y

Figure 74 Engineering model for use case 4.3 — Sustainable Optimized Winery Production Lines

/

Engineering

COP-PILOT
Service

is here Platform

FIWARE
loTAgent

i

Cluster 4 Use Case4.3

Which of the COP Service Library Each Use Case will Use

COP-PILOT specification Ieetuarics
% Engineering A St st ‘ : : m -
Besviie is here s —m"_":_'___“.‘l \"""»'v’» (KBs-as-a-Service) (Sigl-domain Hel-
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Figure 75 Engineering model for use case 4.3 — Sustainable Optimized Winery Production Lines
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Use case 4.4: Al Driven Green Energy Vineyard Management

Owner: Nokia

Value Description

* Reduced energy waste through Al-
driven monitoring and forecasting

* Sustainable 5G/6G operation using
renewable (solar/wind) energy

* Autonomous energy allocation across
devices and network layers

* Proactive management preventing
service outages in off-grid sites

Customer Type: Winery /
Production line

Energy Management Platform /
Al Optimisation & loT Solution
Provider (Nokia, OpenSlice,
NaC...)
COP-PILOT Service Requirement
* Real-time monitoring of energy, battery,
soil, and weather sensors
COP-PILOT * Al-based forecasting of renewable energy
Service 22= availability

Al Driven .
Green Energy
Vineyard
Management

Dynamic control of 5G radio equipment

and connected devices

* SIM provisioning and QoS management
via network slices

* Automated alerts and energy-saving

actions on low battery detection

Figure 76 Service model for use case 4.4 — Sustainable Optimized Winery Production Lines

Cluster 4 Use Case 4.4 - Sustainable Vinyards

/=

Engineering
is here

T

COP-PILOT
Service

List of Configuration Actions - per use case
HELM (5G Infrastructure Management)

Helm chart deployed in Nokia OpenSlice

Helm for applications deployed on edge device

Application configuration actions (analytics)
* Configuration file for Nokia application

Application configuration actions (end point actions)
Setup environment variable when running sensor
aggregation docker image:

* FIWARE_URL:

* FIWARE_SENDING_MINUTES: 15

Cloud & Compute configuration actions
* Number of CPU: 16 to run processing on edge device
* Memory: 32 GB to run processing on edge device

Figure 77 Engineering model for use case 4.4 — Sustainable Optimized Winery Production Lines
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Cluster 4 Use Case 4.4 - Sustainable Infrastructure for each use case
Vinyards to deliver the COP-PILOT Service
Application
Soil & YVeather 5G IMSls Sensor.s
moisture rovisioning aggregation
analytics P service
Network Layer

OpenZiti 5G
(SIF) connection
COP-PILOT

COP-PILOT Engineering FIWARE MQTT Orion ETSI OSL
Service is here service CB (DM) (DO)

\ Cloud & Compute

Hardware

Soil & 5G Z
Weather Infrastruct & Egge del\ince
sensors Energy e aas

Figure 78 Engineering model for use case 4.4 — Sustainable Optimized Winery Production Lines

Cluster 4 Conclusion

Across Cluster 4's three use cases, a clear engineering picture is beginning to emerge. The RedZinc
IoT Recycling Platform is the most infrastructure-defined, with a MongoDB-Wallet Stack architecture
deployable via HELM on Kubernetes and a well-scoped set of configuration actions tied to EU Digital
Identity Wallet integration. The Terraview Water Usage Efficiency use case introduces multi-domain
complexity, requiring FIWARE and SIF connectivity between edge devices at the vineyard and
analytics running on ONE's domain, with compute and endpoint configurations still being refined.
The JIG Winery Production Line use case is the most component-rich, with nine microservices
(including Kong, RabbitMQ, and Keycloak) and configuration actions spanning FIWARE entity
registration, sensor-to-machine mapping, and Kubernetes-hosted deployment. Key open items for
Cluster 4 include finalising the lower-level FIWARE and VM location diagrams with the RedZinc
team, confirming Kubernetes cluster topology (single vs. multi-cluster) for the loT Recycling Platform,
and aligning on SIF client and FIWARE availability in the COP-PILOT marketplace, both of which
may prove quasi-mandatory across use cases. The next step is completing these gap analyses and
scheduling follow-up CL4 calls to advance each use case toward service readiness.
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