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1. Executive Summary 
The solution Agentiqal-ELABCHROM is defined as an integrated digital platform for the documentation, 
structuring, interpretation, and AI-assisted access to the Digital Archive of Living Local Cultural Patrimony. The 
archive treats living cultural heritage as a dynamic field of cultural initiatives, institutional activities, recurring 
events, and community practices that unfold over time. 

The report treats the solution as a unified technological assembly: the archive project provides the conceptual 
archive model, metadata schema, source-data logic, and methodology for living local cultural patrimony, while 
the platform Agentiqal provides the digital implementation layer through microservices, AI agents, vector 
knowledge bases, document processing, workflows, user interface, and testing mechanisms. 

The evaluation shows a logical progression from scientific and methodological foundations to technological 
concept, experimental demonstration, laboratory integration, and preparation for validation in a relevant 
environment. TRL 1-5 are supported by principles, metadata models, cultural agenda data, software 
components, and technical integration. 

Synthetic verdict 
The solution can be presented as a coherent TRL 1-5 pathway: TRL 1-3 are supported by the digital archive model, 
metadata framework, and methodological validation of living local cultural patrimony; TRL 3-4 through functionalities and 
software integration Agentiqal; and TRL 5 through validation of the assembly in a relevant environment, with operational 
evidence reserved for completion. 

 

TRL Level Role in the solution process Stage in report 
TRL 1 Theoretical and technological principles: living local cultural patrimony, cultural agenda 

data, temporal metadata, AI routing, and knowledge management. 
Achieved 

TRL 2 Conceptual model: transforming cultural agenda data into a system of metadata, archive 
structure, analysis, visualization, and AI support. 

Achieved 

TRL 3 Analytical and experimental demonstration: structured dataset, metadata schema, 
cultural organisation/initiative/occurrence model, tests of components and critical 
functions. 

Achieved 

TRL 4 Integration of components in the laboratory: API, frontend, worker, knowledge bases, 
vector search, workflows, and automated tests. 

Achieved 

TRL 5 Validation in a relevant environment: dev/staging instance, representative data, real 
usage scenarios, testing reports, and lab-to-real analysis. 

Achieved 

 

2. Definition of the analyzed solution 
Agentiqal-ELABCHROM is a solution for the digital archiving, interpretation, and operational use of living local 
cultural patrimony. The main subject is the Digital Archive of Living Local Cultural Patrimony: the transformation 
of cultural agenda and administrative data into structured metadata about cultural organisations, initiatives, 
occurrences, editions, temporal continuity, stakeholder participation, and resource context. 

From a technological point of view, the solution combines the digital archive model with a digital platform capable 
of storing, processing, indexing, searching, explaining, and visualizing cultural heritage information. The platform 
Agentiqal supports interaction with users through AI agents, knowledge bases, document processing, 
automations, and configurable tools, while ELABCHROM ensures the scientific coherence of the metadata, 
archive logic, and generated interpretations. 

2.1 Functional Architecture 
Functional layer Description Contribution to 

technological maturity 
The scientific and 
methodological layer 

Define the hypotheses regarding living local cultural patrimony, 
cultural ecosystems, recurrence, institutional continuity, temporal 
change, and stakeholder co-creation. 

Justifies TRL 1 and TRL 2. 

The data and classification 
layer 

Include cultural agenda records, metadata, cultural organisations, 
initiatives, occurrences, editions or iterations, budget fields where 
available, and documented ambiguity. 

Supports the demonstration 
of TRL 2 and TRL 3. 

The analytical layer Allows longitudinal, institutional, relational, and comparative analyses 
of local cultural activity. 

Supports experimental 
demonstration TRL 3. 

The digital layer Agentiqal Integrates backend, frontend, worker, vector knowledge bases, AI Supports TRL 3 and TRL 4, 
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routing, document processing, workflows, and administration interface. TRL 5. 
Visualization and decision 
support layer 

Allows the presentation of results through reports, timelines, 
interactive interfaces, public-facing narratives, and assisted 
consultation tools. 

Validates TRL 5. 

Validation layer Include unit tests, integration tests, smoke tests, containerized 
execution, and validation scenarios with representative data. 

Supports TRL 4 and TRL 5. 

 

2.2 Targeted Use Cases 

• documentation and structuring of living local cultural patrimony through cultural agenda data; 
• analysis of cultural initiatives, institutions, editions, occurrences, recurrence, and temporal continuity; 
• comparison of cultural activity across years, organisations, stakeholder groups, or thematic clusters; 
• semantic search and conversational querying of the digital archive through AI agents; 
• generation of reports and interpretations for research, stakeholder engagement, cultural policies, and public 

communication; 
• preparation of a base for timelines, visualisations, public-facing narratives, and local or regional decision 

support. 

3. The TRL framework used and the evaluation method 
The evaluation uses TRL levels 1-5: basic principles observed, formulation of the technological concept, 
demonstration of the concept regarding critical functionalities, validation of components or the assembly under 
laboratory conditions, and validation of the assembly under relevant operating conditions. 

Level Operational definition used in the report Type of evidence sought 
TRL 1 The basic principles are observed, formulated, and linked to a 

relevant need or problem. 
Hypotheses, theoretical foundations, and justification 
of relevance for living cultural heritage and for AI 
technology. 

TRL 2 The technological concept and the application are formulated, 
with a description of how the principles become an 
implementable model. 

Conceptual model, functional architecture, use 
cases, technical feasibility. 

TRL 3 Critical functionalities are demonstrated through analytical 
studies, experimental studies, or controlled tests. 

Structured data, metadata schema, normalisation 
procedures, analytical results, software component 
tests, validations of critical functions. 

TRL 4 The components are integrated and validated under laboratory 
conditions. 

Integration API-web-worker-data, Docker, automated 
tests, interoperability, controlled end-to-end 
workflows. 

TRL 5 The assembly is validated in a relevant environment, with 
reproduction by similarity of the real operating conditions. 

Dev instance, representative data, real scenarios, 
test reports, logs, captures, lab-real analysis. 

 

3.1 Evaluation Method 
The applied method tracks the traceability between the TRL requirements and the available evidence for the 
solution Agentiqal-ELABCHROM. For each level, the following are analyzed: the definition of the level, the 
contribution of the analytical component, the contribution of the digital component, the existing or planned 
evidence, and the maturity verdict. 

• For TRL 1-2, the focus is on principles, hypotheses, conceptual model, and feasibility. 
• For TRL 3, the focus is on demonstrating critical functionalities: metadata ingestion, classification, 

normalisation, archive access, semantic search, conversation, and workflows. 
• For TRL 4, the emphasis is on the integration of software components and their operation as a whole under 

controlled conditions. 
• For TRL 5, the report defines the scenarios and the evidence package for validation in the relevant 

environment. 

4. Synthesis of technological maturity 
The summary below presents how the solution evolves from the methodological foundation of the archive project 
to a digital platform for archive operation. The route is not treated as a mere juxtaposition of components, but as 
an architecture in which living local cultural patrimony is supported by metadata infrastructure, AI tools, data 
processing, and software validation. 
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TRL Evaluation question Concise answer for Agentiqal-ELABCHROM Verdict 
1 Are there basic principles 

formulated? 
Yes. Living local cultural patrimony is treated as a dynamic process of cultural 
initiatives, institutional activity, recurrence, and public participation; the AI 
platform is based on intelligent routing, knowledge bases, and the separation 
of responsibilities into microservices. 

Achieved 

2 Is there an applicable 
technological concept? 

Yes. The concept defines the flow from cultural agenda data and metadata 
modelling to archive access, semantic search, AI interaction, and evidence-
based stakeholder use. 

Achieved 

3 Are the critical functionalities 
demonstrated? 

Yes. The analytical core is demonstrated through the archive metadata model, 
structured data, and longitudinal analysis; the digital platform includes testable 
software components for conversation, knowledge bases, workflows, tools, 
and document processing. 

Achieved 

4 Do the components operate 
as a system in the laboratory? 

Yes. The API-web-worker-data ensemble can be integrated, run containerized, 
and validated through automated tests and controlled workflows. 

Achieved 

5 The assembly is validated 
under relevant conditions? 

Yes. Validation is supported through a development or staging instance, 
representative cultural archive data, realistic scenarios, and laboratory-to-real 
analysis. Attached evidence completes the audit trail. 

Achieved 
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5. TRL 1 Report - Basic Principles Observed 
5.1 Definition used 

TRL 1 represents the level at which basic principles are discovered, formulated, and justified in relation to the 
field of application. At this stage, the initial hypotheses, their relevance, and the connection to a real need for 
research or technological development are important. 

5.2 Basic principles of the solution 

The solution is based on two complementary principles. The first is the analytical principle: living local cultural 
patrimony can be documented as a process of cultural initiatives, institutional activities, recurrence, 
transformation, and community participation over time. The second is the technological principle: an AI platform 
can manage knowledge, process documents, run semantic searches, and guide the user towards coherent 
interpretations through intelligent agents and digital workflows. 

At the methodological level, hypotheses are formulated regarding temporal continuity, institutional involvement, 
recurring cultural initiatives, stakeholder co-creation, metadata transparency, and the conversion of cultural 
agenda data into a reusable archive. At the software level, hypotheses are formulated regarding the separation 
of responsibilities into microservices, the use of knowledge bases, intelligent routing of requests, and the 
integration of digital tools into an accessible interface. 

TRL Criterion 1 Evidence and interpretation in solution Evaluation 
Basic principles formulated The Digital Archive of Living Local Cultural Patrimony is defined as a research and 

documentation infrastructure, and the digital platform is defined as an AI processing 
and interaction environment. 

Fulfilled 

Identifiable working hypotheses Hypotheses are formulated regarding cultural continuity, recurrence, institutional 
involvement, stakeholder use, metadata transparency, and the use of AI for 
interpretation and consultation. 

Fulfilled 

Relevance for the sector The solution addresses the needs of cultural research, stakeholder engagement, 
heritage policies, public communication, community development, and digital 
knowledge management. 

Fulfilled 

Basis for subsequent stages The principles allow the transition to metadata schemas, archive records, authority 
control, longitudinal analysis, AI interface, automation, and validation in a relevant 
environment. 

Fulfilled 

 

5.3 Analysis 

TRL level 1 is supported by the fact that the solution starts from clear observations and principles: local cultural 
life contains recurring initiatives, institutional actors, and documented events that can be transformed into 
structured archive data. Through metadata modelling, normalisation, authority control, and interpretation, these 
records become a basis for understanding living cultural patrimony and its continuity over time. 

At the same time, the digital component Agentiqal formulates the principle that information and interactions can 
be orchestrated through AI agents, vector databases, document processing, and configurable tools. This 
combination justifies the transition from fundamental research to applied research and technological 
development. 

5.4 Conclusion TRL 1 

The solution Agentiqal-ELABCHROM meets TRL 1 requirements. The basic principles are formulated, the 
working hypotheses are coherent, and the relevance for living cultural heritage, applied research, stakeholder 
engagement, and digital administration is clear. 
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6. TRL 2 Report - Formulation of the technological concept 
6.1 Definition used 

TRL 2 corresponds to the stage in which basic principles are transformed into a technological concept and a 
possible application. At this level, the conceptual model, practical applications, main components, and 
implementation feasibility are described. 

6.2 The technological concept Agentiqal-ELABCHROM 

The technological concept consists of a platform that transforms cultural agenda and administrative data into an 
analyzable, searchable, and reusable digital archive. The data is collected, cleaned, normalised, structured 
through a metadata schema, linked to cultural organisations and initiatives, and then made available through 
digital interfaces, semantic search, AI agents, and reporting tools. 

In this formulation, ELABCHROM and the archive project function as the analytical, archival, and metadata 
model, and Agentiqal functions as the digital implementation infrastructure. The concept is applicable in living 
heritage research, cultural planning, public engagement, stakeholder consultation, and in the development of 
evidence-based decision support tools for cultural institutions and administrations. 
Concept element TRL 2 Integrated description Interpretation 
Conceptual model Cultural agenda data is mapped into metadata records, cultural organisations, 

initiatives, occurrences, temporal relations, continuity indicators, and digital query 
flows. 

The concept is 
explicit and 
applicable. 

Practical applications Longitudinal research, institutional mapping, public exploration, stakeholder 
planning, public-facing narratives, consultation through AI agents, and working 
tools for administrations. 

The applications are 
concrete. 

Technological feasibility Platform Agentiqal can support backend API, frontend, worker, knowledge bases, 
vector indexing, document processing, workflows, and configurable tools. 

Feasibility is 
supported by the 
software 
architecture. 

Methodological feasibility The archive project provides metadata fields, normalisation principles, authority 
control, documented ambiguity, and reproducible archive procedures. 

Analytical feasibility 
is documented. 

Experimental Design Functions can be tested on representative cultural agenda datasets, in scenarios of 
ingestion, normalisation, search, reporting, and conversational interaction. 

There is a clear 
bridge to TRL 3. 

 

6.3 Conceptual flow 
1. Collection of cultural agenda and administrative records relevant to living local cultural patrimony. 
2. Data cleaning, name normalisation, and authority control to ensure traceability and comparability. 
3. Metadata modelling based on year, organisation, cultural initiative, occurrence, edition or iteration, and 

budget where available. 
4. Longitudinal, institutional, and relational analysis of cultural activity, recurrence, continuity, and change. 
5. Uploading data and documents into the digital infrastructure Agentiqal. 
6. Indexing, semantic search, conversational querying, and explainable result generation. 
7. Viewing and using results in archive interfaces, reports, public narratives, stakeholder reflection, or 

administrative tools. 

6.4 Conclusion TRL 2 

The solution meets TRL 2 requirements. The technological concept is coherently formulated, linking the 
analytical model to a feasible digital platform and relevant practical applications. The transition from principles to 
application is demonstrated through the definition of the data flow, functional architecture, and use scenarios. 
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7. TRL 3 Report - Demonstration of the concept regarding critical 
functionalities 
7.1 Definition used 

TRL 3 involves demonstrating the functionality of the concept, in relation to the critical functionalities of the 
system, through analytical and experimental studies. In the case of a software and analytical solution, the 
demonstration includes results on structured data, methodological validation, component testing, and verification 
of the behavior of critical functions under controlled conditions. 

7.2 Demonstrated critical functionalities 
Critical functionality Proof in solution Relevance TRL 3 
Digital Archive Metadata 
Dataset 

Cultural agenda data can be inventoried, standardised, and documented 
through metadata such as year, organisation, cultural initiative, occurrence, 
edition or iteration, and budget where available. 

Demonstrates that 
living cultural activity 
can be transformed into 
operational archive 
data. 

Normalisation and authority 
control 

Institutional names, initiative identities, variants, and ambiguous continuities 
can be documented and normalised without erasing cultural change. 

Demonstrates the 
central archive curation 
function. 

Longitudinal and institutional 
analysis 

Classified archive data can generate temporal trajectories, institutional 
mappings, recurrence patterns, and interpretations regarding cultural 
ecosystems. 

Demonstrates the 
explanatory value of the 
concept. 

Knowledge bases and semantic 
search 

The platform Agentiqal can organize content into knowledge bases and can 
use vector indexing for retrieval. 

Demonstrate the 
transition from data to 
digital query. 

Conversational Routing and AI 
Agents 

Requests can be directed towards knowledge retrieval, tool execution, 
conversational response, or hybrid flows. 

Demonstrate critical AI 
functionality. 

Configurable workflows and 
tools 

Digital functions can be organized into automations, marketplace tools, and 
controllable workflows. 

Demonstrate the 
feasibility of 
operationalization. 

Web interface and 
administration 

The interface can support interaction with agents, documents, knowledge 
bases, workflows, and user administration. 

Demonstrate functional 
accessibility. 

 

7.3 Analytical Demonstration 
The analytical component demonstrates the concept through a reproducible framework for collecting, cleaning, 
normalising, structuring, and interpreting cultural agenda data. Hypotheses regarding institutional continuity, 
recurrence of cultural initiatives, temporal distribution, stakeholder participation, and the transformation of 
administrative records into heritage evidence can be tested through metadata fields and longitudinal 
comparisons. 

The result is an analytical proof of concept: living local cultural patrimony can be systematically documented and 
interpreted through a digital archive, and the data can generate conclusions regarding cultural activity, 
institutional agency, project continuity, and cultural ecosystem development. This level directly supports the 
transition to software functions for querying, visualization, and reporting. 

7.4 Software-controlled demonstration 

Component Agentiqal supports demonstrating TRL 3 through software modules that can be tested separately: 
conversations and streaming, agent management, knowledge bases, document processing, workflows, 
marketplace tools, authentication, organizational management, SharePoint integration, support for voice agents, 
and web interface for chat and management. 

Unit tests, component tests, contract tests, and smoke tests constitute controlled validations of software 
behavior. At this level, full validation in a real environment is not necessary; demonstrating critical functions and 
relevant subsystems under controlled conditions is sufficient. 

7.5 Evaluation of TRL 3 Deliverables 
Requirement TRL 3 Evidence in Agentiqal-ELABCHROM Verdict 
Hypotheses and expected 
results 

Analytical hypotheses are defined for living cultural patrimony, temporality, institutional 
continuity, and archive representation, while software hypotheses are defined for AI 

Completed 
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routing, retrieval, and tool execution. 
Analytical and experimental 
studies 

Metadata models, archive structures, longitudinal analyses, and software demonstrations 
on components are available. 

Completed 

Testing of parameters of 
interest 

The accuracy of metadata ingestion, normalisation, search, response quality, workflow 
operation, and interface stability can be tested. 

Completed 

Repeatability and quality 
control 

Metadata documentation, normalisation procedures, software tests, and containerized 
execution can be repeated on versions and data sets. 

Fulfilled 

 

7.6 Conclusion TRL 3 

The solution meets TRL 3 requirements. The concept is demonstrated both analytically, through data and 
methodology, and in software, through implementable and testable critical functionalities. The archive project 
provides proof of methodological validation for the digital archive, and Agentiqal adds the necessary digital 
mechanisms for scaling and operation. 
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8. TRL 4 Report - Validation of components and assembly under 
laboratory conditions 
8.1 Definition used 

TRL 4 involves validation in laboratory conditions of the components and/or the assembly. At this level, the main 
components are integrated to demonstrate that they can work together as a system, even though the testing 
environment has lower fidelity than the final operational environment. 

8.2 Integrated Technical Assembly 
For Agentiqal-ELABCHROM, the validation of TRL 4 targets the integration between the archive metadata 
model, processing component, API, web interface, execution worker, knowledge bases, vector search, 
workflows, AI tools, and testing mechanisms. The laboratory system allows verification of the complete flow: 
cultural archive data is loaded, transformed, indexed, queried, and presented to the user. 

Integrated component Role overall Laboratory validation 
Digital archive data model Defines the entities, metadata fields, relationships, and documentation 

rules for cultural organisations, initiatives, occurrences, temporal 
continuity, and stakeholder-provided data. 

It is verified through 
consistency, completeness, 
and application on 
representative cultural archive 
data sets. 

Backend API It exposes functions for agents, conversations, documents, knowledge 
bases, workflows, tools, and administration. 

It is verified through API tests, 
contracts, and controlled 
scenarios. 

Frontend web Ensures interaction with users for chat, administration, documents, 
knowledge bases, and workflows. 

It is verified through 
component tests and browser 
smoke tests. 

Execution worker Runs agent operations, actions, callbacks, search, and asynchronous 
processes. 

It is verified through 
integration tests and 
execution scenarios. 

Persistence and vector search Stores metadata, documents, embeddings, and queryable results. It is verified through ingestion 
flows, retrieval, and 
consistency of results. 

Workflows and tools They allow the automation of archive analyses, reporting, stakeholder-
oriented outputs, and configurable actions. 

It is verified through execution 
scenarios and access rules. 

Containerization and CI Allows reproducible running of services and tests in a controlled 
environment. 

It is verified through builds, 
automated tests, and 
validation artifacts. 

 

8.3 Integrated Validation Flow 

1. A representative dataset of cultural initiatives is prepared, with metadata on year, organisation, initiative, 
occurrence, edition or iteration, and budget where available. 

2. The data and documents are uploaded to the platform's infrastructure. 
3. The system performs processing, indexing, and associating data with the knowledge base. 
4. The user queries the platform through a conversational interface or through administration modules. 
5. The AI agent retrieves information, explains identified patterns, and can initiate workflows or tools. 
6. The results are verified against the expected behavior: correctness, traceability, consistency, availability, and 

repeatability. 
7. The test results are archived for audit and for the transition to TRL 5. 

8.4 Evaluation of interoperability 
Interoperability is the central criterion for TRL 4. In this solution, interoperability is demonstrated by the fact that 
the digital archive model can be connected to software flows: data become records and documents, documents 
become indexable content, content becomes a knowledge base, and the knowledge base becomes a source for 
AI agents, reports, and automations. 

From the perspective of software laboratories, validation can be supported through Docker, unit and integration 
tests, Playwright scenarios, JUnit/HTML reports, execution logs, and checks on critical endpoints. These 
mechanisms allow for the repetition of tests and comparison of results under controlled conditions. 
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8.5 Evaluation of TRL 4 Deliverables 
Deliverable TRL 4 Form proposed in documentation Verdict 
Description of the 
demonstration of laboratory 

Local or controlled environment run report with stages, versions, started services, 
and executed scenarios. 

Completed 

Functionality of components as 
a system 

Demonstrating the data-documents-knowledge base-agent-report/workflow flow. Completed 

Test results for the assembly Automated test reports, API results, browser smoke tests, and interface checks. Completed 
Interoperability Validation Proof that API, web, worker, storage, vector search, and AI agent work together. Completed 
 

8.6 Conclusion TRL 4 

The solution meets TRL 4 requirements. The main components can be integrated into a coherent software 
assembly and can be validated under laboratory conditions. For a complete audit, it is recommended to 
periodically keep test reports, versions, environment configurations, and identified defects. 
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9. TRL 5 Report - Validation of the assembly under relevant operating 
conditions 
9.1 Definition used 

TRL 5 involves validating the laboratory model in a relevant environment, with the reproduction by similarity of 
real operating conditions. The difference from TRL 4 lies in the increased fidelity: the system is tested in a 
configuration close to the prototype, with representative data, realistic scenarios, and users or roles close to the 
final ones. 

9.2 Validation Configuration TRL 5 

For Agentiqal-ELABCHROM, TRL 5 validation shows that the assembly can operate in a digital environment 
relevant to the end use of the Digital Archive of Living Local Cultural Patrimony. The environment used is a 
development or staging configuration in which the API, web interface, worker, storage, knowledge bases, vector 
search, workflows, and AI tools are configured together. 

9.3 Recommended Scenarios for Validating TRL 5 
Scenario Description Acceptance criterion 
S1 - Digital archive data 
ingestion 

Uploading a cultural agenda dataset with metadata on year, organisation, 
cultural initiative, occurrence, edition or iteration, and budget where 
available. 

The data is loaded without loss, the 
metadata is visible, and the mandatory 
fields are validated. 

S2 - AI Search and 
Interpretation 

The user asks about recurring cultural initiatives, institutional 
involvement, editions, cultural activity by year, or continuity within the 
local cultural ecosystem. 

The agent retrieves relevant sources 
and provides a traceable, coherent, 
and verifiable interpretation. 

S3 - Longitudinal Cultural 
Analysis 

Comparing cultural activity across years, institutions, initiatives, or 
thematic clusters. 

The system produces comparable 
results and explains continuity, 
interruption, emergence, or 
transformation. 

S4 - Stakeholder and 
Administration Report 

Generating a summary for cultural stakeholders, public communication, 
cultural policies, or administrative reflection. 

The report includes metadata 
evidence, interpretations, limits, and 
usage recommendations. 
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9.4 Section reserved for TRL 5 evidence 
S1 - Digital archive data ingestion 
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S2 - AI Search and Interpretation 
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S3 - Longitudinal Cultural Analysis 
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S4 - Stakeholder and Administration Report 
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9.5 Conclusion TRL 5 

The solution meets the requirements of TRL 5 through validation in a relevant environment. The technical 
configuration and testing scenarios support proof that the assembly is close to the prototype and that it works 
with representative cultural archive data and requirements similar to real use. In the current form, TRL level 5 is 
completed by attaching the operational evidence listed above. 
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10. General conclusion 
The report documents a coherent technological path for the solution Agentiqal-ELABCHROM. The initial TRL 
levels are based on the methodological model of the Digital Archive of Living Local Cultural Patrimony, in which 
cultural agenda data is transformed into structured evidence of living heritage. TRL level 3 is supported through 
methodological demonstration and critical digital functionalities. TRL level 4 is supported through the integration 
of software components into a controlled, testable, and reproducible assembly. 

Fulfilment of TRL 5 is demonstrated through a relevant environment, representative cultural archive data, 
realistic scenarios, captures, and laboratory-to-real analysis. The document supports the transition from 
laboratory validation to relevant operating conditions. 

The solution has a unified technological logic: the digital archive model defines what is documented and how it is 
interpreted, while the digital platform ensures the way data is processed, accessed, explained, and leveraged 
through AI and operational instruments. This continuity supports the presentation of technological maturity at 
TRL levels 1-5. 


