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List of Abbreviations and Acronyms

API: Application Programming Interface

CC-BY: Creative Commons Attribution; Licence models for open content
CDM: Common Data Model

CLI: Command Line Interface

CSV: Comma-Separated Values

DAML+OIL: DARPA Agent Markup Language + Ontology Inference Layer
DCAT-AP: Data Catalogue Vocabulary Application Profile
DH: Data Holder

DICOM: Digital Imaging and Communications in Medicine
DOI: Digital Object Identifier

EOSC: European Open Science Cloud

FAIR: Findable, Accessible, Interoperable, Reusable
FAIR-EVA: FAIR Evaluation and Validation Application

FDP: FAIR Data Point

HTTP: Hypertext Transfer Protocol

IANA: Internet Assigned Numbers Authority

IRI: International Resource |dentifier

JSON: JavaScript Object Notation

KPI: Key Performance Indicators

NIfTI: Neuroimaging Informatics Technology Initiative
OAI-PMH: Open Archives Initiative Protocol for Metadata Harvesting
ODC: Open Data Commons; Licence models for open content
ORCID: Open Researcher and Contributor ID

OWL: Web Ontology Language

PURL.: Persistent Uniform Resource Locator

RDA: Research Data Alliance

RDF: Resource Description Framework

RWD: Real World Data

SHACL: Shapes Constraint Language

TXT: Text file format

Ul: User Interface

URI: Uniform Resource Identifier

URL: Uniform Resource Locator

UUID: Universally Unique Identifier

WP: Work Package

XSD: XML Schema Definition
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1. Introduction

1.1. Background and Context

The FAIR principles (Findable, Accessible, Interoperable and Reusable) serve as the foundation for the
management and stewardship of scientific data in the digital era. They aim to maximize the value and
reusability of data by ensuring that both humans and machines can efficiently discover, access, integrate,
and reuse information.

These principles are essential to foster reproducibility, transparency and interoperability across diverse
research infrastructures and datasets. In the context of EUCAIM, the adoption of FAIR principles is pivotal
to achieving a unified, sustainable, and federated infrastructure for cancer imaging data in Europe.

In alignment with international guidelines and the FAIR principles defined by Wilkinson et al. (2016), the
following dimensions guide the EUCAIM FAIR adoption framework:

e Findable (F): Data and metadata must be uniquely and persistently identifiable, described with rich
and machine-readable metadata, and registered in searchable catalogues.

e Accessible (A): Data should be retrievable via standardized, open, and interoperable
communication protocols, with clear access conditions and persistent metadata availability even if
the data are withdrawn.

e |Interoperable (I): Data and metadata should utilize standardized formats, shared vocabularies, and
formal languages (e.g., RDF, JSON-LD, OWL) that facilitate integration and reuse across systems
and domains.

e Reusable (R): Data must be richly described with accurate attributes, clear usage licenses,
provenance information, and adherence to community standards, ensuring long-term
reproducibility and value.

In the next section (1.2. FAIR Principles Overview), we will go over each of these principles with more
detail, so that their scope can be clearly understood.

Task 2.4: FAIR Implementation Support, is designed to support Data Holders (DHs) in adopting FAIR
principles through practical tools and guidance.

The main objectives and actions imply:

e Establishing a FAIR Implementation Support Team, composed of data scientists, engineers, and
clinicians, to provide coordinated assistance to Data Holders during the FAIRIfication process (the
process of making data FAIR).

e Developing a FAIR compliance checklist, based on the RDA FAIR Data Maturity Model and Data
Object Assessment Metrics, to evaluate:

o Metadata and ontology descriptions,

o Data location and accessibility,

o Access levels and authentication mechanisms,

o Management of persistent and unique identifiers.

e Performing quantitative analyses to measure the adoption of FAIR principles across the EUCAIM
federation, using these outcomes as Key Performance Indicators (KPIs).

e Providing structured feedback and corrective actions to Data Holders to improve metadata quality
and dataset alignment with the EUCAIM Common Data Model (CDM):
https://eucaim.gitbook.io/eucaim-common-data-model/1.-introduction

e |everaging experience from EOSC-Synergy and other FAIR implementation initiatives, combining
automated and manual evaluation approaches to ensure accuracy, scalability and reproducibility.

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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To operationalize the evaluation of FAIR compliance within the EUCAIM federation, Task 2.4 uses FAIR-
EVA for EUCAIM, a customised version of the FAIR-EVA tool (FAIR-Evaluation and Validation
Application), developed in EUCAIM’s WP5 (see section 2.5).

FAIR-EVA is an automated assessment framework that evaluates dataset metadata against the RDA FAIR
Data Maturity indicators (see Annex 1), providing both quantitative and qualitative FAIRness scores and
qualitative feedback.

In EUCAIM, FAIR-EVA has been configured to automatically process the datasets listed in the EUCAIM
Public Catalogue, generating detailed reports in both individual (.txt) and aggregated (.csv) formats.

These results help identify strengths, gaps and opportunities for improvement, allowing the FAIR
Implementation Support team to guide Data Holders toward higher FAIR maturity levels for metadata and
data.

In EUCAIM, FAIR maturity is not only assessed through indicator scores, but also operationalised through
the tier-level system (see Figure 1) as mentioned in D4.4 Final Rules for Participation, section 2.2. Tier
upgrades in the context of the EUCAIM EDIC.

The main dimension of value of the EUCAIM infrastructure is the provision of large, homogenised,
standardised, and de-identified cancer imaging datasets together with curated, highly structured clinical
data for secondary use. While it is recognised that datasets made accessible through EUCAIM will initially
be predominantly Tier 1-compliant, the achievement of Tier 3 remains the ultimate objective for all data
collections. Progression through the tiers inherently drives higher FAIRness (see Figure 1), as compliance
with advanced Tier requirements directly increases adherence to the FAIR principles. This approach
creates a structured incentive for Data Holders participating in European or publicly funded initiatives,
where FAIR alignment is often a mandatory requirement. Tier improvement is therefore both a FAIR
compliance mechanism and a sustainability strategy, particularly in view of the future EUCAIM EDIC, in
which ongoing funding and collaboration will be sought to enable quality enhancement of EUCAIM
collections.

Figure 1. Tiers and FAIR compliance.
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It is worth noting that this task has required substantial inter-work-package (WP) collaboration. Several
synergies with other WPs are essential to implement the catalogue updates, which are coordinated
through WP4 to ensure that metadata changes are consistently reflected in the EUCAIM Public Catalogue
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and RDF endpoints. Regarding metadata alignment, the work follows WP5 guidelines, using the common
standards and hyperontology definitions to harmonize dataset descriptions and enhance machine
interpretability.

1.2. FAIR Principles Overview

This section presents the four components of the FAIR principles based on the Go-Fair initiative:
https://www.go-fair.org/fair-principles/.

F: Findable

The initial phase of data utilization involves locating the necessary datasets. It's crucial that both metadata
and data are readily discoverable by humans as well as by computer systems. The presence of metadata
that can be read and interpreted by machines plays a key role in the automated identification of datasets
and related services, marking a critical step in making data FAIR-compliant. There are four indicators
included in this principle:

F1. (Meta)data are assigned a globally unique and persistent identifier. This principle
emphasizes the use of globally unique and persistent identifiers to eliminate ambiguity in data
publication, facilitating precise data interpretation and integration. For example, an individual
researcher can be uniquely identified by an ORCID link such as "https://orcid.org/0000-1111-2222-
333X".

F2. Data are described with rich metadata (defined by R1 below). It mandates enriching data
with extensive metadata, detailing everything from the data's creation context to its specific
attributes, to enhance discoverability and usability without reliance on identifiers. For instance,
metadata for an image file might include the DICOM information captured automatically by the
imaging device, along with contextual details like the measurement protocol and device links,
ensuring the data can be found and utilized for a variety of unforeseen research purposes.

F3. Metadata clearly and explicitly include the identifier of the data they describe. F3
underlines the necessity for metadata to explicitly reference the unique and persistent identifier of
the dataset they describe, ensuring a clear linkage between the dataset and its descriptive
metadata. An example of this is using the "foaf:primaryTopic" predicate in RDF metadata to
formally establish the connection between metadata and its dataset.

F4. (Meta)data are registered or indexed in a searchable resource. (Meta)data must be made
discoverable by registering or indexing them in searchable resources, ensuring datasets are easily
found by researchers and machines alike. An example of this practice includes the indexing of
FAIR Datasets published on FAIR Data Points, which are then searchable through specialized
engines like the DTL Search Engine.

A: Accessible

After locating the desired data, users must understand the access process, which may encompass
authentication and authorization requirements. This implies that:

A1. (Meta)data are retrievable by their identifier using a standardised communications
protocol. The protocols used must be open, free, and universally implementable, like HTTP, to
maximize data reuse. Additionally, these protocols should support authentication and authorization
procedures when necessary, ensuring secure access to data while maintaining the flexibility to
accommodate protected and private data within the FAIR framework.

A2: Metadata should be accessible even when the data is no longer available. This ensures
that information about the data's context, creation, and usage can persist. Although data online has
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costs, and data may be removed over time, the enduring presence of metadata allows researchers

to understand and potentially replicate studies or trace the origins and applications of the data,
preserving the value of the original research efforts.

I: Interoperable

Interoperability ensures that data can be seamlessly combined with other datasets and effectively work
with various applications or workflows for analysis, storage, and processing, facilitating comprehensive
research and operational efficiencies. There are three principles regarding interoperability:

e |1: (Meta)data use a formal, accessible, shared, and broadly applicable language for
knowledge representation. This implies that both humans and machines can interpret the
language easily, without requiring specialized algorithms or translations. This language should
have a well-defined syntax and grammar for precise communication, and be openly accessible.
Examples include RDF, OWL, DAML+OIL, and JSON LD.

e |2. (Meta)data use vocabularies that follow FAIR principles. This means that the terms or
concepts used must be well-documented and identifiable through unique, persistent identifiers, and
that any user of the dataset can understand and utilize the vocabulary effectively.

e [3. (Meta)data include qualified references to other (meta)data. The aim is to weave a rich
tapestry of interconnected data resources that enhance the understanding of the data's context
and relationships, thereby augmenting the dataset's value. This approach involves clearly
indicating when one dataset relies upon or complements another, ensuring that these scientific
connections are well articulated and that all referenced datasets are properly cited with their unique
identifiers.

R: Reusable

Reusability, the cornerstone of the FAIR principles, aims to maximize data's potential for reuse. This is
achieved by ensuring that both data and metadata are thoroughly documented, allowing for their
replication and integration across various contexts.

e R1: (Meta)data are richly described with a plurality of accurate and relevant attributes. Data
usage licenses must be clearly specified to ensure legal interoperability and facilitate reuse.
Furthermore, detailed provenance must be provided to establish the data's origin and processing
history, enhancing trust and clarity on how to cite or acknowledge the data. Finally, (meta)data
should adhere to domain-relevant community standards and best practices, ensuring consistency
and ease of integration with existing datasets, while allowing for deviations when justified.

2. Methodology

FAIR-EVA: Evaluator, Validator & Advisor (https://github.com/IFCA-Advanced-Computing/FAIR eva),
originally developed within the EOSC Synergy project, is a tool designed to assess the FAIRness level of
digital objects from different repositories or data portals. It requires the object identifier (preferably
persistent and unique identifier) and the repository to check. FAIR-EVA offers a generic, repository-
agnostic approach to checking digital objects. FAIRness scores depend on completeness and correctness
of metadata.

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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In EUCAIM’s task 5.3.5 a dedicated plugin, adapted to the project needs, has been developed. This plugin
(FAIR-EVA for EUCAIM, https:/bio.tools/fair_eva 4 eucaim) implements a completely customised
version of FAIR-EVA, in which the validation logic has been specifically adapted to the RDF structure used
in the EUCAIM catalogue, including the namespaces, vocabularies and metadata fields actually present.
Since different RDF models require different validation approaches, the tests are tailored to the way FAIR
requirements are expressed in EUCAIM metadata, while avoiding as much as possible changes in the
main code to avoid future compatibility issues. As the project advanced and EUCAIM’s metadata was
updated, the plugin has been further developed and updated to the requirements, while keeping track with
the original FAIR-EVA updates.

2.1.1. Goals

The goals of this service are:

e Evaluate the FAIRness of the EUCAIM datasets in the EUCAIM Public Catalogue based on the
RDA indicators.
e Provide feedback to the DHs to improve the FAIRness of their datasets.

2.1.2. Integration with EUCAIM

FAIR-EVA for EUCAIM implements a dedicated plugin for FAIR-EVA, and comes with a tailored
configuration to work with EUCAIM’s catalogue. On top of this, some minor changes have been made to
the main program (FAIR-EVA) in order to cater for some of EUCAIM’s particular requirements. These are
being reported to FAIR-EVA main developers so there is no divergence in the future. Furthermore, along
with the development of FAIR-EVA for EUCAIM, we have kept track of the development of the main
package to avoid future maintainability problems, and we have provided feedback for future versions.

This plugin implements methods for the evaluation of the RDA indicators (see Annex 1) customised for
EUCAIM use. Following FAIR-EVA implementation, it provides feedback for each indicator, but on top of
this, it also offers a simplified evaluation stating the top EUCAIM tier the dataset reaches (see deliverable
D5.6). The current version supports the currently available EUCAIM Public Catalogue, but also has a
preview support for the planned changes in EUCAIM Public Catalogue schema.

Part of the evaluation is performed on the RDF graphs using SHACL shapes, both with existing SHACLs
for DCAT-AP and HealthDCAT-AP, and with custom ones developed inside FAIR-EVA for EUCAIM to
check EUCAIM’s own parts of the schema. The latter are available for both versions of the catalogue
mentioned above.

2.1.3. Components

FAIR-EVA is a web service that can be deployed as a stand-alone application or in a docker container.
But the latter is preferred. On top of this, different clients are provided. The list of independently deployable
components available for EUCAIM use of FAIR-EVA follows:

Web Service: Core FAIR-EVA evaluator, modified, adapted and configured for EUCAIM use.
Web Client: User-friendly interface that supports queries for individual Datasets.

e Command Line Client: Supports single dataset and batch evaluation. The latter produces output
files, detailed below, and checks only new datasets, or the ones with metadata modified in the
EUCAIM Public Catalogue.

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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For deploying these components, three Docker images are available:

- Web service: fair_eva_service
- Web client: fair_eva_web
- Command line client: fair_eva_cli

These images have been optimised to reduce as much as possible their sizes. Both the Web Client and
the Command Line client rely on the Web Service, which must be running before using any client.

The command line client admits both a query for a single dataset with the dataset ID as input, and a batch
mode that checks all the datasets in the catalogue.

2.1.4. Getting started: Use of FAIR-EVA

Docker Web Service deployment

To deploy FAIR-EVA for EUCAIM Web Service in a Docker container, just run the latest image:

docker run --name=FAIR EVA -dit --network host
harbor.eucaim.cancerimage.eu/processing-tools/fair eva service:latest

This will run as a service as long as it is not stopped, and will expose the Web Service in the default port
9090. To change this, use the usual Docker mechanism, e.g. “-p HOST_PORT:CONTAINER_PORT".

2.1.4.1. Docker Web Client

For using the web interface, first run the following command:

docker run -dit -p 5000:5000 harbor.eucaim.cancerimage.eu/processing-
tools/fair eva web:latest

Open the browser (see Figure 2):

http://[ip_address]:5000/en

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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& Home About us Technical Documentation EUCAIM Catalogue Contact EUCAIM Language ~
B CANCER IMAGE EURDPE

FAIR EVA

Insert metadata 1D

[
RDF Evaluation Mode

® Now schema
O Legacy schema (recommended)

FAIR EVA is a web service that measures the degree of alignment of digital objects with the FAIR principles. It is based on the RDA FAIR Data Maturity Indicators

Figure 2. FAIR-EVA’s main page using the web interface.

Choose a dataset id from the EUCAIM Public Catalogue (see Figure 3)
https://catalogue.eucaim.cancerimage.eu/Eucaim/eucaim-ui/#/catalogue

€ - @ % catalogue.cucaim.cancerimage.eu/Eucaim/eucaim-ui/#/dataset/822ad0bd-02d1-4932-a8b2-7d5679c3d4f0 B
o 9 Todoslesm
Back to the catalogue / CHAIMELEON - Lung Cancer Imaging and clinical Data / Lung Cancer (April 2024) o

Lung Cancer (April 2024)

Description: All Patient Cases (images and clinical data) collected until 23/04/2024 in the E
CHAIMELEON Repository related to Lung cancer Dataset series
Id: (822ad0b4-0241-4932-a8b2-7d5679c3d410 .) :::J::;L;?N - Lung Cancer Imaging and
Number of subjects: 1254 University Hospital la Fe, under the
Number of studies: 3120 mandate of the CHAIMELEON consortium
Body part: Chest BB View CHA ung Cance
Entire body maging and clinical Data
Extremity & Website
Head d Ema
.\l:_:tk Dataset series id: aaaaddhjybbpbewk2zig
edyaae
Condition: 36 D~ Malignant tumar of [ung Providers
Topography: C34.9 - Lung, NOS N.m_e: CMlmelecfn _
Imaging modality: Computed Radiography BB View provider ChAimeleon

Figure 3. Where to find the dataset id in the catalogue.
And choose the RDF Evaluation mode:

Legacy Schema — this matches the current structure of the RDF exposed in the EUCAIM
Public Catalogue.
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New Schema — this follows the new EUCAIM’s catalogue vocabulary (EUCAIM-DCAT-AP
(max) v1.0.xIsx), but it is not yet used in the catalogue.

Wait for the results and if you want, download the results pressing on the “Export PDF” button (see Figure
4).

|
I CANCER IMAGE EUROPE

Home About us Technical Documentation EUCAIM Catalogue Contact EUCAIM Language ~

successfully fulfilled

Evaluation for b875a59a-32f0-4e47-9da6-1e635a85b370

Tier 1
This dataset has reached FAIR Tier 1 according to the EUCAIM classification system
Tier Status
Tier 1 v Passed
Tier 2 X Failed
Tior 2 not passed. Failing indicators: RDA_F2_01M
Tier 3 X Failed
Show FAIR Details [+]
port POF

Figure 4. Location of the “Export PDF” button in the results page.

2.1.4.2. Docker Command Line Client

First we need to pull the Command Line Client image:

docker pull harbor.eucaim.cancerimage.eu/processing-tools/fair eva cli:latest

1. Batch Mode — Evaluate ALL datasets

Runs batch_runner.py inside the container.

If using Windows
docker run --rm -t --network host -v

C:/path to project faireva out:/FAIR eva/faireva out
harbor.eucaim.cancerimage.eu/processing-tools/fair eva cli:latest -b --eucaim old

If using Linux

docker run --rm -t --network host -v OUTDIR:/FAIR eva/faireva out
harbor.eucaim.cancerimage.eu/processing-tools/fair eva cli:latest -b --eucaim old

Additional Available Flags
--api root API ROOT EUCAIM Public Catalogue RDF root URL

11
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--out OUT Output directory inside container (default: faireva_out)
--eucaim old Use old EUCAIM SHACL shapes

--host HOST Hostname where FAIR-EVA API is running

--limit LIMIT Process only first N datasets

(Most users only need -b --eucaim_old.)

Text files will be created for each dataset in the output folder, additionally a csv file for all the datasets will
also be created.

2. Single Dataset Mode — Evaluate ONE dataset

Runs fair-eva.py inside the container.

Command Example
docker run --rm --network host harbor.eucaim.cancerimage.eu/processing-
tools/fair eva cli:latest -i 822ad0bd-02d1-4932-a8b2-7d5679c3d4f0 -p eucaim catalogue

-j —--eucaim old

Available Flags

-d Debug mode

-1 IDENTIFIER Dataset ID

-p PLUGIN FAIR-EVA plugin

-r URL Repository endpoint
-—api-endpoint URL API endpoint for evaluation

-7 Print JSON output

--eucaim old Use EUCAIM-OLD SHACL shapes

2.1.4.3. Optional: using docker-compose

Using Docker compose you can easily deploy both the web service and the web frontend at the same
time, exposing both ports or only the one corresponding to the frontend.
Example docker-compose.yaml file:

name: FAIR_EVA
services:
fair_eva:
image: harbor.eucaim.cancerimage.eu/processing-tools/fair_eva_service
container_name: web_service
ports:
- "9090:9090"

web:

12
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image: harbor.eucaim.cancerimage.eu/processing-tools/fair_eva_web
container_name: web_client
command: ["--api-endpoint", "http://web_service:9090/v1.0/rda/rda_all"]
ports:

- "5000:5000"
depends_on:

- fair_eva

To start both the evaluation service and the web interface:

docker compose up -d

2.1.4.4. Configuration

The config.ini file contains all the configuration parameters. They are distributed in different sections. To
customize your FAIR evaluator deployment. In principle, there is no need for the users to adjust any of the
values, as they have already been customised for EUCAIM use.

2.1.5. Limitations

e Scope: Currently limited to EUCAIM Public Catalogue datasets.
o If Data Holders provide their own FDPs, any divergence with EUCAIM Public Catalogue
schema will limit the validity of the results.
e Performance: Batch evaluation may require significant resources for large catalogues.
o Previous results from batch execution need to be kept to avoid unnecessary checks.
e Future Changes: Adaptation needed for major schema updates or FAIR-EVA upstream changes.

The FAIR compliance checklist provides Data Holders with a practical instrument to self-evaluate the FAIR
maturity of their (meta)data and associated infrastructure. The checklist items correspond directly to the
FAIR-EVA indicators implemented for EUCAIM; the detailed description of each indicator and the
metadata fields evaluated are provided in Annex 1.

1. Findable (F)
1.1 Persistent Identifiers

e A persistent and globally unique identifier (UUID / DOI / Handle) is assigned to the metadata.
(RDA_F1_01M, RDA_F1_02M)

e A persistent and globally unique identifier (UUID / DOI / Handle) is assigned to the dataset.
(RDA_F1_01D, RDA_F1_02D)

e The dataset identifier is explicitly included in the metadata (RDA_F3 01M)

N.B. A Metadata identifier, distinct from the Dataset identifier, is assigned to each dataset upon
its inclusion in the EUCAIM catalogue.

1.2 Metadata richness
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e Metadata include the minimum discovery fields:

o title
o description
o identifier.

e The EUCAIM findability elements are present:
hasCondition

topography (only present in old version)
haslmageBodyPart
hasEquipmentManufacturer/hasimageVendor
haslmageModality
collectionMethod/collection_method
numberofUniquelndividuals/number_of_subjects
hasBirthSex/hasAssociatedSex
interoperabilityLevel

image_access_type

provider

spatial/geographical_coverage

o O 0O 0O 0O 0O O 0 0o O o0 O

(RDA_F2_01M)
1.3 Indexing and harvesting

Metadata are accessible via HTTP(S) as RDF.
Metadata can be harvested through OAI-PMH or APl REST endpoints.

(RDA_F4 _01M) (Handled by EUCAIM’s catalogue)
2. Accessible (A)
2.1 Access documentation
e Metadata clearly describe how the data can be accessed (image_access_type,
image_access_description, image_access_uri).
(RDA_A1_01M)

2.2 Manual access

e The data access link resolves correctly to a valid resource or landing page. (RDA_A1_02D)

2.3 Automatic access

e Data can be accessed automatically through a resolvable access URL (publication_uri) that
supports machine-driven retrieval. The access URI must return a valid, reachable endpoint
without requiring manual intervention.

(RDA_A1_05D)

2.4 Identifier resolution

e The DOI or publication URI resolves correctly to the digital object or its landing page. Data
identifier resolves correctly to the digital object.
(RDA_A1_03D)
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2.5 Protocols

e Data are retrievable through a standardized protocol (HTTP/HTTPS/FTP).
(RDA_A1_04D)

e The protocol is open and free to use.
(RDA_A1.1_01M, RDA_A1.1_01D)

2.6 Authentication

e Authentication and authorization mechanisms are documented in the metadata.
(RDA_A1_2 01D)

3. Interoperable (l)
3.1 Standardised metadata formats

Metadata comply with DCAT-AP.

Metadata comply with HealthDCAT-AP.

Metadata comply with the current EUCAIM profile.
(RDA_I1_01M)

3.2 Machine-readable metadata

e Metadata are expressed as a valid, non-empty RDF graph.
(RDA _I1_02M)

3.3 Standardised data formats

e Data are provided in IANA-registered formats such as DICOM, DICOM-SEG, or NIfTI.
(RDA_11_01D, RDA 11_02D)

3.4 FAIR vocabularies

e Values for controlled fields use resolvable URIs rather than literals.
o hasCondition

haslmageBodyPart

hasEquipmentManufacturer/hasimageVendor

hasBirthSex/hasAssociatedSex

type

theme

(RDA 12 _01D)

O O O O O

3.5 Qualified references

e Metadata include qualified references to:
o publisher

contactPoint

spatial / temporal_coverage

provenance

relation

hasQualityAnnotation

(RDA_I3_01M, RDA _13_03M)

o O O O O
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4. Reusable (R)

4.1 Reuse-supporting metadata

Metadata include fields relevant for reuse

o spatial/geographical_coverage
theme
type
sample
version
collectionMethod/collection_method
hasBirthSex/hasAssociatedSex
hasCondition
hasEquipmentManufacturer/hasimageVendor
haslmageModality
hasimageBodyPart
interoperabilityLevel
image_year_range
hasQualityAnnotation
minTypicalAge
maxTypicalAge
numberofRecords
numberofUniquelndividuals/number_of subjects
number_of studies
hasPurpose
(RDA_R1_01M)

o 0O 0 O O 0O oo 0o O o o o o o o o o

4.2 Licensing

A clear reuse license is provided in rights.

(RDA_R1.1_01M)

The license corresponds to a standard framework (e.g., CC-BY, ODC).
(RDA_R1.1_02M)

The license is provided as a resolvable URI (machine-readable).
(RDA_R1.1_03M)

4.3 Provenance

Provenance information is provided in provenance.

(RDA_R1.2_01M)

Provenance is expressed using a URI or typed literal (machine-readable).
(RDA_R1.2_02M)

4.4 Community standards

Metadata comply with HealthDCAT-AP in a machine-readable form.
(RDA_R1.3_01M, RDA_R1.3_02M)

Data comply with community standards (DICOM / NIfTI).

(RDA _R1.3 01D, RDA R1.3_02D)

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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The FAIR-EVA assessment in EUCAIM was performed using all datasets currently available in the
EUCAIM Public Catalogue: https://catalogue.eucaim.cancerimage.eu/Eucaim/eucaim-ui/#/catalogue (See
Figure 5).

82 datasets, from 13 different Data Holders, represent cohorts collected across different EU projects (e.g.,
CHAIMELEON, PROCANCER-I, INCISIVE, EUCANIMAGE) as well as institutional contributions from
hospital and research infrastructures (e.g., APHP, SAS, HULAFE, UOA, etc). (See Table 1).

Collection Summary

. : Show Tier 1 Data Tier 2
83 datasets with a total of 106968 subjects -
Show Tier 2 Data
mmmm Number of Subjects mmmmm Number of Studies
mmmm Number of Subjects s Number of Studies ProCancerl _
S ]
EuCanimaqs —  E——
ChAlmeleon CHAIMELEON
——— [
Validation of Al for Breast imaging EESS—
NS E s _
» Incisive
EUCAIM Health-RI Reference Node MR _
hépitaux de Paris §
- » I
Servicio Andaluz de Salud By UPV-NODE
EUCAIM UPV Reference node kb .

Medical School, University of Athens }

0 5000 10000 15000 20000 25000 30000 35000 40.000 45000

Figure 5. Collection Summary graphs shown in the EUCAIM Public Catalogue.

Table 1. Data Holders, number of datasets and cancer type in the EUCAIM Public Catalogue.

Type of provider Data Holder Number of Cancer type
datasets
Al4HI PROJECTS CHAIMELEON 29 Lung Cancer, Breast Cancer, Colon
Cancer, Prostate Cases, Rectum
Cancer
PROCANCER-I 11 Prostate Cancer
INCISIVE 4 Breast, Colorectal, Lung, and
Prostate Cancer
EUCANIMAGE 23 Breast Cancer, Colon and Rectum
Cancer, Liver Cancer
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Transferring to UPV node HULAFE 3 Neuroblastoma, DIPG
&
Glioblastoma multiforme
Transferring to Health-RI ERASMUS 1 Glioma
node
AUMC 1 Glioma
Sharing as local nodes APHP 2 Prostate Cancer, Hepatocellular
carcinoma
Kl 1 Breast Cancer
SCIENSANO 1 Various Cancer Types
AUTH 2 Neoplasm of breast, Metastatic
malignant neoplasm to thyroid
gland
UOA 3 Brain, Prostate and Soft Tissue
Cancer
SAS 1 Lung Cancer

* The FAIR_EVA tool had also analysed the entry “Build an observational study with RWD”, which appears
under the provider “EUCAIM Observational Studies”. However, this is not an actual provider, nor is this an
actual dataset. Instead, it is a placeholder entry designed to allow users to request the creation of new
datasets for observational studies using real-world data (RWD). Therefore, this entry is excluded from the
statistics.

3. Results

3.1. Overview of Dataset Evaluation

The 82 datasets were evaluated using the FAIR-EVA assessment tool, based on the Research Data
Alliance (RDA) indicator framework (see Annex 1). Each dataset was assessed against 41 indicators
covering the four FAIR principles: Findable, Accessible, Interoperable, and Reusable. The evaluation
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employed a dual approach, separately assessing metadata (M) and data (D) components for each
indicator, resulting in 3,362 individual assessments across the dataset collection. This comprehensive
evaluation provides both quantitative scores and qualitative insights into FAIR compliance at both the
metadata and data levels.

The FAIR-EVA tool that is automatically executed across the entire EUCAIM Public Catalogue has been
configured to generate, for each dataset, a .txt file name [id]_dateandtime and a combined .csv file for all
datasets (see Annex 2 for an example of table, extracted from the combined csv, for the HULAFE’s
PerProGlio’s dataset), both include:

e Scores for each RDA indicator.
e Short explanatory notes on potential issues detected, to allow corrections if needed.
e The Tier assigned to the dataset and the missing RDA indicators required to reach the next Tier.

Also, the web interface for the FAIR-EVA tool allows to obtain pdf documents for each dataset as a visual
FAIR report for Data Holders distribution (see Annex 3 for an example of HULAFE’s PerProGlio’s FAIR
report).

3.2. EUCAIM Tier Classification

The tier classification analysis reveals that 48 datasets (58.5%) achieve the minimum FAIR standards
required for Tier 1, with 4 datasets (4.9%) reaching the Tier 2 classification, and none achieving Tier 3.
Furthermore, 30 datasets (36.6%) do not meet Tier 1 requirements, indicating significant room for
improvement in foundational FAIR compliance (see Figure 6).

Tier Distribution (FAIR-EVA)
50 4 58.5%

8

Number of datasets
¥
o

10 1

4.9%

0.0%
No tier Tier 1 Tier 2 Tier 3
Tier

Figure 6. Tier distribution.

The 30 datasets failing to achieve Tier 1 exhibit a consistent pattern of deficiencies. All 30 datasets fail the
persistent identifier requirements (RDA_F1_01M and RDA_F1_01D), using local or non-standardized
identifiers rather than globally unique, persistent identifiers. Additional universal failures among this group
include absence of DOI assignment for data (RDA_A1_03D), lack of authentication or authorization
protocols (RDA_A1_2 01D), and deficiencies across the complete suite of data interoperability indicators.
The root cause traces to the use of local identifiers (e.g., project codes, internal naming schemes) that do
not conform to persistent identifier standards such as UUIDs or DOIs. Addressing this single issue—
migration to persistent, globally unique identifiers—would immediately elevate all 30 datasets to Tier 1
status. As shown in Table 2, in the “Main failure points” column, these datasets cannot reach Tier 1
because the required indicators (RDA_F1_01M, RDA_F1_01D and RDA_F4_01M) are not met.
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To aid interpretation of Table 2, it is important to note that the rightmost column lists the main failure points
preventing datasets from reaching the next Tier level. Therefore, Tier 2 displays the requirements that are
not yet met for achieving Tier 3 status (e.g., RDA_A1_03D and RDA_A1_04D). Since Tier 3 is the highest
possible classification, there is no higher tier to ascend to; consequently, there are no associated failure
points for Tier 3.

Table 2: EUCAIM Tier Distribution and Requirements. Failure points refer to unmet requirements for
ascending to the next Tier; thereforeTier 3 has none.

Tier Datasets | Percentage | Core requirements met Main failure points

Level (n)

No tier 30 36.6% None—fails basic Non-persistent identifiers
requirements (RDA_F1, 100%), Missing DOI

(RDA_A1_03D, 100%), No
authentication (RDA_A1_2 01D,

100%)

Tier 1 48 58.5% Persistent unique identifier [ RDA_F2_01m missing findability
and metadata can be terms present in current catalogue
gathered programmatically
(RDA_F1_01M,

RDA_F1_01D,
RDA_F4_01M)
Tier 2 4 4.9% Globally unique identifier, RDA_A1_03D, RDA_A1_04D

findability terms present,
metadata includes identifier
for the data, metadata
record can be retrieved
from metadata id and
standarised protocol to
access metadata
(RDA_F1_02M,
RDA F1 02D,
RDA F2 01M,
RDA F3 01M,
RDA_A1_03M,

RDA _A1_04M)

Tier 3 0 0% DOl and standardised -
protocol to access data
(RDA_A1_03D,
RDA_A1_04D)

3.3. FAIR Principles Assessment

Overall FAIR compliance varies substantially across the four principles, ranging from 78.0% for Findable
to 56.5% for Interoperability. A systematic metadata-data gap emerges across most principles, with
metadata consistently outperforming data-level indicators.

Findable (F) - 78.0%
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The Findable principle demonstrates relatively strong performance, with metadata scoring 83.8% and data
63.4%. Critical infrastructure for findability is universally implemented: all datasets achieve 100%
compliance for metadata harvesting capability (RDA_F4_01M) via HTTP/API REST protocols and for
inclusion of data identifiers within metadata (RDA_F3_01M).

The primary weakness lies in persistent identifier implementation, where 36.6% of datasets fail to use
persistent, globally unique identifiers—directly corresponding to the No Tier population. A secondary gap
appears in metadata richness (RDA_F2_01M), necessary to achieve Tier 2, where the average score is
92%. This indicator is only considered fulfilled when all findability elements used in the catalogue are
present, only 34.1% of the datasets meet this requirement. The fields usually missing are
interoperabilityLevel (36), topography (32), haslmageVendor (13), haslmageBodyPart (6), and
hasCondition (5), (see Figure 7).

Missing Terms — RDA_F2_01M

description
hasCondition
hasimageBodyPart
hasimageVvendor
topography

interoperabilityLevel

: T ‘ ; T ; T
5 10 15 20 25 30 35
Missing frequency

Figure 7. Most missing metadata terms in the RDA_F2_01M.

Accessible (A) - 69.0%

Accessibility reveals a stark metadata-data divide, with metadata achieving 90.1% versus data at 48.0%.
Metadata accessibility benefits from universal implementation of key infrastructure: documentation for
manual access (RDA_A1_02M, 100%), HTTPS standardized protocols (RDA_A1_04M, 100%), free/open
protocols (RDA_A1_1_01M, 100%), and formalized preservation policies (RDA_A2_01M, 100%). Data
accessibility faces significant challenges: only 14 datasets (19.5%) possess a resolvable DOI assignment
(A1_03D), approximately 30% of data access URLs return resolution errors (404s) (RDA_A1_05D), and
critically, zero datasets report authentication or authorization protocols for accessing the data in their
metadata (RDA_A1_2 01D, 0%), representing a systemic gap in access control infrastructure.

Interoperable (I) - 84.7%

Interoperability emerges as the strongest FAIR dimension, particularly for data (98.9% versus metadata
at 76.2%). Metadata demonstrates solid technical foundations: all datasets provide valid RDF
representations (RDA_I1_02M, 100%) with 73-124 triples per dataset, and all referenced namespaces
successfully resolve (RDA_12_01M, 100%). The largest decrease in the total score comes from the group
of indicators associated with qualified references (I3), where there is a consistent issue: publisher and
provenance fields are currently expressed as literals, when they should instead be URIs or typed literals
(RDA_I3_01M and RDA_I3_03M). In addition, indicators (RDA_I3_01D/02D) were excluded from the
scoring because they require inspecting references within the data. Indicators (RDA _13_02M/04M) were
also excluded, as they assess references from metadata to other data.

Reusable (R) - 58.0%
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The Reusable principle exhibits that data significantly outperforms metadata (98.8% versus 47.8%). This
reversal stems from near-universal adoption of community-standard data formats, with approximately
100% of datasets using DICOM, DICOM-SEG, or NIfTl formats (RDA_R1_3_01D/02D). Metadata faces
two universal failures affecting reusability: not a single dataset employs community-standard licensing
frameworks (RDA_R1_1_02M, 0%), instead relying on internal policies or lacking explicit licenses entirely,
and provenance information, while present in most datasets, is provided as plain text rather than machine-
readable formats using standards such as W3C PROV-O (RDA_R1_2 02M, 0%). The absence of
standardized, machine-interpretable licensing and provenance severely limits automated reuse workflows
despite strong data format compliance.

Most Missing Metadata Terms — RDA_R1 01M

hasCondition
hasimageBodyPart
minTypicalAge
maxTypicalAge
hasimagevendor
version
image_year_range
interoperabilityLevel

adms-sample

f T T T T T T T T
0 10 20 30 40 50 60 70 80

Missing frequency
Figure 8. Most missing metadata terms in the RDA_R1_01M.

Table 3: FAIR Principles Summary Scores.

Principle Average | Metadata | Data | M-D gap | Representative Critical gap (0%)

overall | (M) (D) strength (100%)
score
Findable 78.0% 83.8% 63.4% | +20.4% Harvesting -
capability (F4)
Accessible 69.0% 90.1% 48.0% | +42.1% Preservation A1 2 01D
policy (A2)
Interoperabl | 84.7% 76.2% 98.9% | -22.7% Namespace EUCAIM schema
e resolution (12) properties (I11_01M)
Reusable 58.0% 47.8% 98.8% | -51.0% Standard data Community-standard
formats licenses
(R1_3_01D) (R1_1_02M)
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Findability Accessibility

RDA_A1_01M RDA_AZ_O1M

RDA_F1_01D RDA_F4_01M

RDA_A1_02D RDA_A1_2_01D

RDA_A1_02M RDA_Al_1_01M

RDA_F1_01M RDA_F3_01M

RDA_A1_03D RDA_A1_1_01D

RDA_F1_02D RDA_F2_01M

RDA_AL_03M RDA_A1_05D

RDA_A1_04D RDA_A1_04M

RDA_F1_02M

Interoperability Reusability

RDA_I1 01D RDA_I3_04M RDA_R1_01M RDA_R1_3_02M

RDA_I1_01M RDA_I3_03M

RDA_R1_1_01M RDA_R1_3_02D

RDA_I1_02D RDA_I3_02M

RDA_R1_1_02M RDA_R1_3_01M

RDA_I1_02M RDA_I3_02D

RDA_R1_1_03M RDA_R1_3_01D

RDA_I2_01D RDA_I3_01M

RDA_I3_01D RDA_R1_2_01M RDA_R1_2_02M

RDA_I2_01M

Figure 9. Pie charts showing the distribution of RDA indicators within each FAIR category (Findability, Accessibility,
Interoperability and Reusability), coloured according to their mean score: green for 290, yellow for 50-90 and red
for <50.

3.4. Cross-Cutting Findings

Analysis across all indicators reveals seven indicators with 0% compliance across the entire dataset
collection, representing systemic implementation gaps: authentication/authorization for data access
(RDA_A1_2 01D), the complete suite of qualified reference indicators (RDA_13_01D, 13_02D, 13_02M,
I3_04M), community-standard licensing adoption (RDA_R1_1_02M), and machine-readable provenance
(RDA_R1_2_02M). These failures cluster thematically around access control mechanisms, and adoption
of community standards for licensing and provenance.

Conversely, eleven indicators achieve 100% compliance, demonstrating robust foundational
infrastructure: metadata documentation and retrieval (RDA_A1_02M, A1_03M), standardized metadata
protocols (RDA_A1_04M, A1_1_01M), preservation policies (RDA_A2_01M), metadata identifier inclusion
(RDA_F3_01M), harvesting capability (RDA_F4_01M), valid RDF metadata (RDA_I1_02M), namespace
resolution (RDA_[2_01M), and data access documentation (RDA_A1_02D). This pattern indicates that
while basic metadata infrastructure and documentation are well-established, advanced features requiring
semantic standardization, access control, and community standard adoption remain unimplemented. The
infrastructure exists for metadata management and discovery, but integration with broader FAIR
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ecosystem standards (licensing frameworks, vocabulary services, authentication systems) has not been
realized.

3.5. FAIR report analysis example: HULAFE’s PerProGlio dataset

In order to thoroughly understand the reasons for the scoring obtained by the FAIR-EVA tool, we proceed
to particularly analyze one of the FAIR reports obtained: HULAFE’s PerProGlio dataset.

It is important to highlight that the FAIR-EVA tool has been run twice on the catalogue in order to address
those low scores that could be easily improved in the short term. This analysis corresponds to the results
of the first execution, during which these necessary improvements were identified. After applying them,
the tool was executed again (with the updated results described throughout the remaining sections of this
deliverable, and presented in Annex 2 and Annex 3). Therefore, only this section reflects an earlier
execution of the tool and not the execution used for the final presentation of results.

It is also important to clarify that while the details of all indicators can be useful for improvement, it is not
necessary to achieve 100% or meet a threshold in all of them.

The results obtained from the first execution of the tool can be classified into two groups: actionable
indicators and non-actionable indicators, as shown in Table 4. Actionable indicators refer to checks whose
scoring can be directly used to provide feedback to DH and non-actionable indicators, instead, correspond
to tests whose scoring must not be interpreted as definitive, either because they require manual verification
or because of their nature.

After inspecting the catalogue FAIR Data Point (https://catalogue.eucaim.cancerimage.eu/Eucaim/api/ttl),
we found that many indicators with low scores do not depend on the metadata quality provided by the Data
Holder directly, but rather on the way the metadata have been exposed. In other words, many of these low
scores are not due to missing values, but instead reflect misalignments between the RDF format and
standard vocabularies expected by the FAIR assessment, and the outdated version of the current FAIR
Data Point implementation of the metadata catalogue.

24
Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation


https://catalogue.eucaim.cancerimage.eu/Eucaim/api/ttl

SC EUCAIM

CANCER IMAGE EUROPE

Table 4. Actionable indicators.

rda_il_02m Yes No ‘
Indicator Actionable  Implementation problem Indicator Actionablcll|Implementationproblemn
rda_fl1_01m No We need to distinguish between metadata and data id rda_i1_02d 1 M
rda_f1_01d No We need to distinguish between metadata and data id rda_i2_01m e e
rda_fl1_02m No We need to distinguish between metadata and data id rda_i2_01d 1 M . . . .
rda_f1_02d No We need to distinguish between metadata and data id sp:ril;)slzZrég:qo:z:;?/nac:r;;santt;;trzzlsrlté):praetslzlllv;eblla:on’
rda_{2_01m = e links or typed literals not literals. | don't think there
rda_f3_01m No We need to distinguish between metadata and data id are typed literals for provenance and publisher, so
rda_f4_01m Yes No rda_i3_01m Yes those two would need to be resolvable links
rda_al_01lm Yes No rda_i3_01d Yes No
rda_al 02m No We need to distinguish between metadata and data id We need to distinguish between metadata and data
rda_al_02d No We need to distinguish between metadata and data id id. It's about references to other (different) data in the
rda_al _03m No We need to distinguish between metadata and data id rda_i3_02m No metadata
We need to distinguish between metadata and data
rda_al_03d No We need to distinguish between metadata and data id el T e e e s mresaTas o e s
rda_al_04m No We need to distinguish between metadata and data id rda_i3_02d No e aremEEs vl e comiant: of ihe dEim.
rda_al_04d No We need to distinguish between metadata and data id rda_i3_03m Yes No
rda_al_05d No We need to distinguish between metadata and data id No. It's about how metadata is connected to other
rda_al_1_01lm No We need to distinguish between metadata and data id rda_i3_04m No data.
rda_al_1_01d No We need to distinguish between metadata and data id rda_rl_01m No Also dependent on the rdf structure
Metadata needs to include rda_rl1_1 O0lm Yes No
authentication/authorization protocol. rda_rl_1_02m Yes No
r:a_a;_(Z)IMd so :\rlnage_access_type? rda_rl 1 03m Yes No
rda_a m es o
o Two versions available at the moment. One with how rda_r1_2_01m Yes No
the RDFs are structured right now, another one with rda_rl_2_02m s A
how it is specified in rda_rl_3_0lm Yes No
https://docs.google.com/spreadsheets/d/1_- rda_r1_3_01d Yes No
iD5JDQuUUF- rda_rl_3_02m Yes No
OeX3_2MpQxVgWmi_n2GZ/edit?usp=sharing&ouid=1 rda_rl_3_02d Yes No
rda_il_01m No 17854846179287583875&rtpof=true&sd=true
We do not check if data is really the format the
rda_i1_01d Yes metadata claims (dicom, dicom-seg, nifti)
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A summary of the key findings from the actionable indicators that did not reach 100% for this dataset is

presented below:

o RDA-F2-01M - There is sufficiently rich metadata to enable resource discovery (57%):

As described in Table 5, this indicator related to principle F2 is not detecting 6 of the 14 terms
(Level Findability terms missing: 6/14). However, these terms do exist in the FAIR Data Point.
Therefore, the issue arises from mismatches in the RDF properties rather than from missing values.
As it can be seen in Annex 3, this issue has been corrected for the second execution, obtaining a

score of 100%.

Table 5. RDA-F2-01M.

Indicator Level

Essential

Indicator Assessment

This indicator is linked to the following principle F2: Data are described with
rich metadata The indicator concerns not only the presence of metadata
but also the amount provided how such metadata supports resource
discovery.

Technical Implementation

Compares the metadata elements present with a configured list considered
essential for discoverability. Calculates the proportion of elements found
relative to those expected to assign a score.

Technical feedback

Findability terms present (8/14): « http://purl.org/dc/terms/title ¢
http://purl.org/dc/terms/description ¢ http://purl.org/dc/terms/identifier *
http://purl.org/dc/terms/spatial *
http://www.healthdcatap.org/numberofUniquelndividuals
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/
image_access_types*
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/
provider ¢ http://www.w3.org/ns/adms#interoperabilityLevel Findability
terms missing (6/14): « https://www.eucaim.org/hasCondition °
https://www.eucaim.org/hasimageBodyPart «
https://www.eucaim.org/collectionMethod °
https://www.eucaim.org/hasBirthSex «
https://www.eucaim.org/haslmageModality «
https://www.eucaim.org/hasEquipmentManufacturer

Tips

Add all fields related to the findability of the dataset in the catalogue: title,
description, identifier, hasCondition, topography, ImageBodyPart,
geographical coverage, collection method, number of subjects, birth sex,
image modality, vendor/manufacturer, image access type, provider and
interoperability level.

Findability terms missing (6/14):
o https://www.eucaim.org/hasCondition

<https:/www.eucaim.org/hasCondition>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Disease types?name=SNOMED-CT%$3A393563007>;
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/condition>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Disease_types?name=SNOMED-CT%3A393563007>;

o https://www.eucaim.org/hasimageBodyPart

<https:/www.eucaim.org/hasImageBodyPart>

<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Body parts?name=SNOMED-CT%3A69536005>;
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/body part examined>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Body_ parts?name=SNOMED-CT%3A69536005>;
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O https://www.eucaim.org/collectionMethod

<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/collection method>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collection_types?name=DISEASE_SPECIFIC>,
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collection_types?name=COHORT>;

O https://www.eucaim.org/hasBirthSex

<https:/www.eucaim.org/hasAssociatedSex>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Sex?name=8507>,
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Sex?name=8532>;
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/sex>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Sex?name=8507>,
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Sex?name=8532>;

O https.//www.eucaim.org/haslmageModality

<https:/www.eucaim.org/hasImageModality>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Imaging modality?name=MR>;
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/imaging modality>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Imaging modality?name=MR>;

O https://www.eucaim.org/hasEquipmentManufacturer

<https:/www.eucaim.org/hasImageVendor>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Vendor?name=philips>,
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Vendor?name=siemens>,
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Vendor?name=ge>;
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/vendor>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Vendor?name=philips>,
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Vendor?name=siemens>,
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Vendor?name=ge>;

e RDA-A1-01M - Metadata contain information on how the user can access the data (33%): As
described in Table 6, this indicator linked to principle A1 is not detecting the image access uri
and the publication uri. In this particular case, this is because the preparation of the dataset in
the UPV reference node is still in progress, and therefore the dataset has not yet been published.
Consequently, these terms are currently missing values that will be completed as soon as they

become available.

Table 6. RDA-A1-01M.

Indicator Level

Recommendable

Indicator Assessment

This indicator is linked to the following principle A1: (meta)data are
retrievable by their identifier using a standardized communication protocol.
The indicator refers to the information necessary to allow the requester to
access the digital object. This includes (i) whether there are restrictions to
accessing the data (i.e., whether access to the data is open, restricted, or
closed), (ii) the actions an interested person must take to access the data,
particularly if the data are not published on the Web, and (iii) specify that
the resources are available via eduGAIN or via specialized solutions as
proposed for EPOS.

Technical Implementation

Checks whether the metadata include the necessary information to enable
data access. It verifies the presence of key access-related terms such as
image_access_type, image_access_description, image_access_uri and
publication_uri. It also ensures that certain elements, like URIs, are
resolvable.

Technical feedback

1/3 access elements satisfied. Missing: image_access_uri, publication_uri.
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Tips Include the terms: image_access_type, image_access_description,
image_access_uri and publication_uri making sure the URIs are resolvable.

e RDA-I12-01M - Metadata use FAIR vocabularies (75%):

As described in Table 7, this indicator relates to principle 12, which requires (meta)data to use
globally unique and resolvable identifiers. As a result, it was found that two external RDF
namespaces are not resolving correctly (e.g., cube#, dc/terms/), both returning HTTP 503 errors.
These failures were most likely caused by the high number of requests performed within a short
time interval during the batch execution. As it can be seen in Annex 3, this issue has also been
corrected in the second execution, obtaining a score of 100%.

Table 7. RDA-12-01M.

Indicator Level Recommendable

Indicator Assessment This indicator is linked to the following principle 12: (meta)data use
vocabularies that follow FAIR principles. The indicator requires that the
vocabulary used in the metadata adheres to FAIR principles and is at least
documented and resolvable via globally persistent and unique identifiers.
The documentation must be easy to access and find.

Technical Implementation | Extracts HTTP(S) namespace URIs used in the RDF graph and checks if
they are resolvable via HTTP requests. A score is assigned proportional to
the percentage of vocabularies accessible online.

Technical feedback Namespaces resolving (6/8): « http://www.w3.org/ns/dcat# (200 text/turtle) «
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/ (200 text/turtle) ¢
https://w3id.org/fdp/fdp-o# (200 text/plain) e
http://www.w3.0rg/2001/XMLSchema# (200 text/html) «
http://www.w3.0rg/1999/02/22-rdf-syntax-ns# (200 text/turtle)
http://www.w3.0rg/2000/01/rdf-schema# (200 text/turtle) Namespaces not
resolving (2/8): « http://purl.org/linked-data/cube# (503 text/html) «
http://purl.org/dc/terms/ (503 text/html)

Tips Ensure vocabularies used in RDF (namespace prefixes like dcterms, dcat,
foaf, etc.) are publicly accessible via the Internet.

e RDA-I3-01M - Metadata include references to other metadata (50%), RDA-I13-03M - Metadata
include qualified references to other metadata (50%) & RDA-R1.2-02M - Metadata include
provenance using a community-aligned, cross-domain format (0%):

These indicators relate to principle 13 and principle R1, and the issue arises because, in some
cases, the metadata is using literals instead of URIs. This is explained in more detail in Section 4.3
Ensure machine-readable (missing IRIs or typed literals).

Table 8. RDA-I3-01M.

Indicator Level Recommendable

Indicator Assessment This indicator is linked to the following principle 13: (Meta)data include
qualified references to other (meta)data. The indicator concerns how
metadata connect to other metadata—for example, via links to information
about organizations, people, places, projects, or time periods related to the
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digital object described by the metadata.

Technical Implementation

Checks whether terms like relation or contributor are present in the RDF
and contain qualified references, such as resolvable URlIs, blank nodes, or
dictionary-type structures. The score is based on the percentage of terms
meeting these conditions.

Technical feedback

Relation terms with qualified links: 2/4 Terms present but **not** linked: «
http://purl.org/dc/terms/publisher « http://purl.org/dc/terms/provenance

Tips

Ensure the RDF includes qualified references in the following fields:
'http://purl.org/dc/terms/publisher’, 'http://www.w3.org/ns/dcat#contactPoint’,
‘http://purl.org/dc/terms/spatial’, 'http://purl.org/dc/terms/temporal’,
'http://purl.org/dc/terms/provenance’, 'http://purl.org/dc/terms/relation’,
‘http://purl.org/dc/terms/isPartOf', 'http://www.w3.org/ns/adms#sample’,
'http://www.w3.org/ns/dcat#accessURL",
'http://www.w3.org/ns/dgv#hasQualityAnnotation’. These references must
be expressed as valid URIs, blank nodes, or structured dictionaries to count
as qualified.

Table 9. RDA-13-03M.

Indicator Level

Recommendable

Indicator Assessment

This indicator is linked to the following principle I13: (Meta)data include
qualified references to other (meta)data. This indicator concerns how
metadata connect with other metadata—for example, with descriptions of
related resources that provide additional context to the data.

Technical Implementation

This indicator reuses the logic of rda_i3_01m.

Technical feedback

Relation terms with qualified links: 2/4 Terms present but **not** linked: *
http://purl.org/dc/terms/publisher ¢ http://purl.org/dc/terms/provenance

Tips

Ensure the RDF includes qualified links in the following fields:
'http://purl.org/dc/terms/publisher’,
'http://www.w3.org/ns/dcat#contactPoint’, 'http://purl.org/dc/terms/spatial’,
'http://purl.org/dc/terms/temporal’, 'http://purl.org/dc/terms/provenance’,
'http://purl.org/dc/terms/relation’, 'http://purl.org/dc/terms/isPartOf,
'http://www.w3.org/ns/adms#sample’,
'http://www.w3.org/ns/dcat#taccessURL',
'http:/lwww.w3.org/ns/dgv#hasQualityAnnotation’. These references should
clearly indicate the relationship type (e.g., creator, editor, or geographic
coverage) and be expressed as valid URlIs, blank nodes, or structured
dictionaries.

Table 10 (RDA-R1.2-02M).

Indicator Level

Optional

Indicator Assessment

This indicator is linked to the following principle R1.2: (Meta)data are
associated with detailed provenance. It requires that provenance
information in metadata follow a cross-domain machine-understandable
format.

Technical Implementation

Checks whether the RDF includes provenance information using a
machineunderstandable value (IRl or typed literal). Evaluates the value of
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the configured provenance field; if it's a URI or typed literal, 100 points are
awarded.

Technical feedback Provenance is present but its value is not machine-understandable (must
be an IRI or a typed literal).

Tips Ensure that 'http://purl.org/dc/terms/provenance’ contains either a URI
(e.g., DOl or URL) or a typed literal (e.g., date with 'xsd:date'). This allows
automatic processing by systems.

e RDA-I3-01D - Data include references to other data (0%):

As described in Table 11, this indicator relates to principle 13 and shows there are “No references
to other data”. In this case, it is unlikely that any references would exist, but the indicator has been
included for completeness, as the FAIR-EVA tool follows the FAIR Data Maturity Model from the
RDA. This indicator evaluates the interconnection of the dataset with other datasets, either via
identifiers of the data itself or of the metadata describing it. Such interconnections add value, but
not all datasets are expected to have them. Examples where this could apply include derived data
pointing to the original data, a longitudinal study where a time point references previous time points,
or the use of external data for processing (e.g., an atlas like MNI). However, this is not mandatory,
and the RDA itself classifies this indicator as Useful, the lowest level of importance assigned.

Table 11. RDA-13-01D.

Indicator Level Optional

Indicator Assessment This indicator is linked to the following principle 13: (Meta)data include
qualified references to other (meta)data. This indicator concerns how the
data connect to other data—for example, linking to prior or related research
data that provide additional context to the data.

Technical Implementation | This test implements the logic used in RDA-13-02M.

Technical feedback No references to other data.

Tips rda_i3_01d.tips

° RDA-R1.1-02M - Metadata include references to a standard license under which the data are
published for reuse (0%):

As described in Table 12, this indicator requires the use of a standard license to ensure clear terms
of use. However, in the current model, three values are recorded for the dcterms:rights field:
IN SITU, REMOTE, and DOWNLOAD.

dcterms:rights
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Rights?name=IN_SITU>;
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/rights>
<http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Rights?name=IN_SITU>;

Table 12. RDA-R1.1-02M.

Indicator Level Recommendable

Indicator Assessment This indicator requires that the reference to reuse conditions be a standard
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e

license, rather than a locally defined one. The indicator can be evaluated by
checking that the license is indeed a standard license. Examples include
Creative Commons and Open Data Commons licenses.

Technical Implementation

Checks the results of rda_r1_1_01m to identify any standard license,
whether provided as a link or literal value.

Technical feedback

Community-standard requirement not satisfied. Consider using a standard
license.

Tips

Include the resource standard license in the dcterms:rights metadata field if
available.

RDA-R1.3-01M - Metadata comply with community standards (46%) & RDA-R1.3-02M -
Metadata are machine-readable and comply with community standards (46%)

These indicators show that the current implementation of the FAIR Data Point for the metadata
catalogue is not compliant with the HealthDCAT-AP profile, as noted previously.

Table 13 (RDA-R1.3-01M)

Indicator Level

Essential

Indicator Assessment

This indicator is linked to the following principle R1.3: (Meta)data meet
domain-relevant community standards. It requires metadata to comply with
standards established in their domain.

Technical Implementation

Checks whether metadata conform to the 'healthdcat-ap' profile, evaluated
via the result from rda_i1_01m.

Technical feedback

Community-standard requirement not satisfied using Health-DCAT-AP < 50
points.

Tips

Ensure the RDF complies with the HealthDCAT-AP profile

Table 14 (RDA-R1.3-02M)

Indicator Level

Essential

Indicator Assessment

This indicator is linked to the following principle R1.3: (Meta)data meet
domain-relevant community standards. It requires that metadata comply
with a community standard in a machine-understandable format.

Technical Implementation

Evaluates whether metadata comply with a machine-understandable
community standard using the score obtained for the HealthDCAT-AP
profile in rda_i1_01m.

Technical feedback

Metadata is not expressed in any machine-understandable community
standard. Please check the Health-DCAT-AP. Health-DCAT-AP < 50
points.

Tips

Ensure the RDF is structured according to the HealthDCAT-AP profile.

In conclusion, the analysis of these indicators provides a comprehensive overview of the current status of
the metadata catalogue in terms of FAIR compliance. While several indicators show high adherence to
FAIR principles (see the complete report in Annex 3 - FAIR report example: PerProGlio metadata), the

31

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation



S EUCAIM

CANCER IMAGE EUROPE

evaluation also highlights specific aspects requiring improvement, such as missing values, RDF property
mismatches, unresolved namespaces, and the standardization of licensing fields.

4. Corrective actions to be done

After analysing the results of the FAIR-EVA tool, we made efforts to determine why some datasets received
low scores, even though all available information had been filled in the catalogue metadata. This was
found to be caused partly due to the version of the Molgenis software used (https://molgenis.org/).
Molgenis is the software of the catalogue. In particular, in the current version, URIs of properties are not
displayed as expected in the RDF endpoint of the catalogue. This functionality is fixed in the newest
released version (pending updating, see 2 below).

Hence, the corrective actions we plan to execute are summarized below.
1- Align the current metadata model with the latest hyper-ontology model of EUCAIM

We have observed many discrepancies between the defined hyper-ontology and the WP5 definition of the
metadata model based on Health DCAT-AP, and the current version of the metadata model exposed in
the EUCAIM Public Catalogue using the Molgenis software. Many property values are empty or do not
contain the URI value from the corresponding vocabulary as defined in the hyperontology documentation.
Our goal is to keep track of both the catalogue metadata model and hyper-ontology definition and keep
aligning them recurrently. The frequency of update/alignment is still under discussion.

2- Update the version of Molgenis software

Molgenis is an open-source software continuously changing and expanding to include more functionalities.
The initial version of the EUCAIM public catalogue was built by using the BBMRI-ERIC Directory
application as a reference. Since the launch of the catalogue, there have been new major version releases
of Molgenis with new functionalities. Upgrading should automatically solve the RDF output, which is why
we are already working on upgrading and testing changes in a local environment. Due to the fact that this
is @ major version upgrade, there are breaking changes, e.g., the front-end and back-end now use a new
NodeJS and Java version respectively, resulting in additional development and required testing. Once
testing is ready, we plan on deploying the new version in the development and production environment.

3- Replace literals with object and URI property values where required

In the current FAIR Data Point implementation of the metadata catalogue, there is a general modelling
issue concerning the use of literals where the underlying ontology expects links to objects (resources).
Certain properties are defined in the EUCAIM DCAT-AP and Health DCAT-AP with ranges such as
“Agent”, or other classes, meaning that they are intended to point to RDF resources that can themselves
be further described (i.e., object properties). In practice, however, these properties are sometimes
populated with plain string literals instead of resource identifiers. A typical example is a property such as
dct:publisher. In the current implementation one can encounter a triple of the form: :dataset1 dct:publisher
"Example Hospital". Here the value of dct:publisher is a literal, which RDF treats as a terminal node: it
cannot have its own properties, identifiers, links or multilingual labels. The intention of EUCAIM DCAT-AP
and Health DCAT-AP however, is that such a property points to an object that represents the publisher as
an Agent, for instance:

:dataset1 dct:publisher :example-hospital .
:example-hospital a foaf:Agent ;
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skos:prefLabel "Example Hospital"@en ;
dct:identifier "123456789" .

This pattern allows the catalogue to attach further information to the publisher, such as persistent
identifiers, contact details, alternative names, language-specific labels and links to external registries or
files. Validation frameworks such as SHACL which FAIR-Eva uses, flags these cases as non-conformant,
and consuming applications that assume an Agent resource will either fail or need special-case handling.

To address this issue, the implementation will be revised so that properties whose range is an Agent (or
other non-literal class) are consistently modelled with objects rather than literals. This will be done by
restructuring the internal database tables in the Molgenis software. For the example mentioned above, a
table with ‘Agents’ can be added, in which we can create the “:example-hospital’ resource. The property
‘dct:publisher’ of the Dataset, can then point to this resource. That resource will carry human-readable
labels, identifiers and any additional metadata required. The example above would then be represented
with dct:publisher pointing to :example-hospital, which is explicitly typed as an Agent and annotated with
a preferred label and identifier. After indicating in Molgenis that all objects from this ‘Agents’ table are
‘foaf:Agent’-s, these resources will be presented in the RDF endpoint as such. The current implementation
already uses this functionality, but alignment with the designed metadata model is needed.

4- Ensure there are not missing values

It has been identified that some datasets contain missing values in mandatory indicators. The fields most
frequently missing are interoperabilityLevel (36 datasets), topography (32), haslmageVendor (13),
haslmageBodyPart (6), and hasCondition (5). The corresponding Data Holders will need to review these
metadata entries with missing values and provide the required information so that the catalogue can be
updated accordingly.

5. Improvements implemented

To support the integration of FAIR-EVA within the EUCAIM ecosystem, a substantial number of
improvements and extensions have been developed during this reporting period. These enhancements
focus on increasing the accuracy of the FAIR assessments, ensuring full compatibility with EUCAIM
metadata standards, and improving the usability and deployability of the tool across different
environments. The main developments carried out are summarised below:

e Development of a dedicated EUCAIM-specific FAIR-EVA plugin, including 41 custom tests aligned
with EUCAIM metadata requirements and controlled vocabularies.
Integration of HealthDCAT-AP and DCAT-AP validation profiles into the evaluation workflow.
Design and implementation of EUCAIM-specific SHACL shapes, including controlled vocabulary
checks.

e Development of a full web client for FAIR-EVA, including page design, multilingual support, and
interactive reporting.

e Inclusion of Tier computation and visualisation, integrating the FAIR-EVA tiering model into both
the CLI and web outputs.

e Implementation of a batch runner for automated nightly evaluations, including generation of .txt
and .csv outputs for all datasets in the EUCAIM Public Catalogue.

e Support for multiple RDF evaluation schemas, including the legacy schema to ensure backward
compatibility with existing metadata.

e Improved and modular Dockerisation, separating the FAIR-EVA service, CLI and web clients into
independent containers for easier deployment and maintenance.

e Implementation of PDF report generation.
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e Ensure persistent, globally unique identifiers: EUCAIM uses UUID v4 identifiers for the datasets.
The dataset identifiers are critical to ensure interoperability among the different applications
(catalogue, federated search, negotiator and Reference Nodes) which must be coherent along the
different applications. By definition, the chances of having a collision between two UUID identifiers
are extremely low, and they could be detected when registering the dataset in the catalogue. The
procedure starts asking the data holder in federated nodes if they already have a UUID and reusing
it, or generating a new one otherwise.

In order to make the UUIDs universally unique PIDs (Persistent Identifiers), we have created a
prefix that redirects (doi-like) the PIDs to the catalogue pages (facilitating dataset referencing) so
the ids can be considered totally unique. The redirection is
https://pid.eucaim.cancerimage.eu/<<<UID>>, so for example, for the dataset whose UUID is
822ad0bd-02d1-4932-a8b2-7d5679¢3d4f0 (“Lung Cancer (April 2024)” in the CHAIMELEON
Repository), the PID https://pid.eucaim.cancerimage.eu/822ad0bd-02d1-4932-a8b2-
7d5679c3d4f0 will provide a unique and discoverable reference.

6. Impact and Sustainability

The results of the FAIR assessment provide the first quantitative baseline of FAIR data maturity in the
EUCAIM federation. By analysing 82 datasets from 13 providers using the RDA indicator framework. The
project now has objective evidence of where improvements are needed and which corrective measures
will have the strongest impact.

Three systemic aspects have immediate strategic implications:
1. Identifier:

The absence of persistent and globally unique identifiers is the single largest barrier to achieving Tier 1
FAIR compliance. This indicates the need for a cross-project workflow for DOI or UUID assignment at
dataset onboarding.

2. Metadata standardisation:

While the metadata infrastructure is operational, standardized licensing, provenance, and controlled
vocabularies are not yet implemented at scale.

Addressing these gaps will improve automated discovery, access control, and interoperability with
research infrastructures.

3. Catalogue alignment and semantic governance:

The evaluation confirms the importance of maintaining consistent metadata and RDF schema definitions
across catalogue versions.

Catalogue changes are coordinated through the WP4 and metadata alignment uses WP5 and hyper-
ontology definitions to ensure continuity.

From an operational perspective, FAIR monitoring will support:

e Providing measurable indicators of metadata quality.
e WP2 engagement actions by identifying concrete improvements for Data Holders.
e Sustainability by establishing reproducible FAIR scoring processes.
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Finally, this FAIR baseline creates a repeatable evaluation model that can be applied to newly onboarded
datasets. Tracking improvements over time will demonstrate measurable progress in the FAIR maturity of
EUCAIM datasets and reduce integration challenges.

35
Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation



S EUCAIM

CANCER IMAGE EUROPE

Annex 1 - FAIR-EVA for EUCAIM: Implementation of the RDA
indicators

Author: Inés Victoria Rodriguez (IFCA, CSIC)

Version: 1.0

Date: 2" of October 2025

This annex summarises the RDA FAIR indicators implemented. Indicators are classified by relevance:

e Essential indicators correspond to requirements that are fundamental for achieving FAIRness. If
these criteria are not met, compliance with the FAIR principles would be severely compromised.

e Recommendable indicators refer to aspects that may not be strictly mandatory, but whose
fulfilment leads to significant improvement in the overall level of FAIRness.

e Useful indicators capture complementary or desirable features that enhance FAIRness but are not

essential.

Summary table:

Indicator Code

EN Title

Level

Weight

RDA-F1-01M

Metadata is identified by
a persistent identifier

Essential

RDA-F1-01D D

Data is identified by a
persistent identifier

Essential

RDA-F1-02M

Metadata is identified by
a globally unique
identifier

Essential

RDA-F1-02D

Data is identified by a
globally unique identifier

Essential

RDA-F2-01M

Rich metadata is
provided to allow
discovery

Essential

RDA-F3-01M

Metadata includes the
identifier for the data

Essential

RDA-F4-01M

Metadata is offered in
such a way that it can be
harvested and indexed

Essential
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RDA-A1-01M Metadata contains | Recommendable
information to enable the
user to get access to the
data

RDA-A1-02M Metadata can be | Essential
accessed manually (i.e.
with human intervention)

RDA-A1-02D Data can be accessed | Essential
manually (i.e. with
human intervention)

RDA-A1-03M Metadata identifier | Essential
resolves to a metadata
record

RDA-A1-03D Data identifier resolves to | Essential
a digital object

RDA-A1-04M Metadata is accessed | Essential
through standardised
protocol

RDA-A1-04D Data is accessible | Essential
through standardised
protocol

RDA-A1-05D Data can be accessed | Recommendable
automatically (i.e. by a
computer program)

RDA-A1.1-01M | Metadata is accessible | Recommendable
through a free access
protocol

RDA-A1.1-01D | Data is accessible | Essential
through a free access
protocol

RDA-A1.2-01D | Data is accessible | Optional

through an  access
protocol that supports

EUCAIM

CANCER IMAGE EUROPE
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authentication and
authorisation

e

RDA-A2-01M Metadata is guaranteed | Essential
to remain available after
data is no longer
available

RDA-11-01M Metadata uses | Recommendable
knowledge
representation
expressed in
standardised format

RDA-11-01D Data uses knowledge | Recommendable
representation
expressed in
standardised format

RDA-11-02M Metadata uses machine- | Recommendable
understandable
knowledge
representation

RDA-11-02D Data uses machine-| Recommendable
understandable
knowledge
representation

RDA-12-01M Metadata uses FAIR- | Optional
compliant vocabularies

RDA-I2-01D Data uses FAIR- | Recommendable
compliant vocabularies

RDA-I3-01M Metadata includes | Optional
references to  other
metadata

RDA-13-01D Data includes references | Recommendable

to other data

EUCAIM

CANCER IMAGE EUROPE
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RDA-13-02M

Metadata includes
references to other data

Optional

e

RDA-13-02D

Data includes qualified
references to other data

Optional

RDA-13-03M

Metadata includes
qualified references to
other metadata

Recommendable

RDA-I3-04M

Metadata include
qualified references to
other data

Optional

RDA-R1-01M

Plurality of accurate and
relevant attributes are
provided to allow reuse

Essential

RDA-R1.1-01M

Metadata includes
information about the
licence under which the
data can be reused

Essential

RDA-R1.1-02M

Metadata refers to a
standard reuse licence

Recommendable

RDA-R1.1-03M

Metadata refers to a
machine-understandable
reuse licence

Recommendable

RDA-R1.2-01M

Metadata includes
provenance information
according to community-
specific standards

Recommendable

RDA-R1.2-02M

Metadata includes
provenance information
according to a
crosscommunity
language

Optional

RDA-R1.3-01M

Metadata complies with a
community standard

Essential

EUCAIM

CANCER IMAGE EUROPE
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RDA-R1.3-01D | Data complies with a | Essential 3
community standard

RDA-R1.3-02M | Metadata is expressed in | Recommendable | 2
compliance with a
machine understandable
community standard

RDA-R1.3-02D | Data is expressed in | Essential 3
compliance with a
machine-understandable

RDA-F1-01M
Metadata are identified by a persistent identifier.
e Indicator:

This indicator is linked to the following principle: F1 — (meta)data are assigned a globally unique and
eternally persistent identifier. This indicator evaluates whether metadata are identified by a persistent
identifier. A persistent identifier ensures that the metadata can be found over time and reduces the risk of
broken links.

e Technical Description:

Searches through a predefined list of possible metadata terms (dcterms:identifier) to determine whether
any such information is available in the metadata.

e Tips:

Metadata need a unique identifier, defined in dcterms:identifier

RDA-F1-01D
Data are identified by a persistent identifier.
e |Indicator:

This indicator is linked to the following principle: F1 — (meta)data are assigned a globally unique and
eternally persistent identifier. This indicator evaluates whether the data are identified by a persistent
identifier. A persistent identifier guarantees that the data can be found over time and reduces the risk of
broken links.

e Technical Description:

Right now, metadata id and data id are the same id. Searches through a predefined list of possible
metadata terms (dcterms:identifier) to determine whether any such information is available in the
metadata.
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If a DOI has not yet been generated, include it in the metadata record to indicate the external site where
the data files are located.

e Tips:

RDA-F1-02M
Metadata are identified by a globally persistent identifier.
e Indicator:

This indicator is linked to the following principle: F1 — (meta)data are assigned a globally unique and
eternally persistent identifier. The indicator evaluates whether the metadata’s identifier is globally unique,
i.e., that no two identical identifiers identify different metadata records.

e Technical Description:

Checks the type of identifiers using the idutils package. Identifies valid identifiers. If it is not a persistent
identifier (e.g. a UUID), the test fails.

e Tips:

dcterms:identifier needs to be a globally persistent identifier (handle, DOI, ARK, PURL...).

RDA-F1-02D
Data are identified by a globally persistent identifier.
e |Indicator:

This indicator is linked to the following principle: F1 — (meta)data are assigned a globally unique and
eternally persistent identifier. The indicator evaluates whether the data’s identifier is globally unique, that
is, that no two datasets use the same identifier.

e Technical Description:

Checks that the data identifier is globally unique and eternally persistent (UUID or accepted by idutils).

RDA-F2-01M
There is sufficiently rich metadata to enable resource discovery
e |[ndicator:

This indicator is linked to the following principle F2: Data are described with rich metadata. The indicator
concerns not only the presence of metadata but also the amount provided and how such metadata
supports resource discovery.

e Technical Description:
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Compares the metadata elements present with a configured list considered essential for discoverability.
Calculates the proportion of elements found relative to those expected to assign a score.

e Tips:

Add all fields related to the findability of the dataset in the catalogue: title, description, identifier,
hasCondition, topography, ImageBodyPart, geographical coverage, collection method, number of
subjects, birth sex, image modality, vendor/manufacturer, image access type, provider and interoperability
level.

RDA-F3-01M
Metadata include the identifier of the data.
e Indicator:

This indicator is linked to the following principle F3: Metadata clearly and explicitly include the identifier of
the data they describe. The indicator concerns the inclusion of the reference (i.e., the identifier) of the
digital object in the metadata so that the digital object can be accessed.

e Technical Description:

Verifies the metadata element where the object is identified dcterms:identifier

RDA-F4-01M
Metadata are provided in such a way that they can be harvested and indexed.
e Indicator:

This indicator is linked to the following principle: F4 — (meta)data are registered or indexed in a searchable
resource. The indicator tests whether the metadata are offered in a way that allows indexing. In some
cases, metadata may be provided alongside the data to a local institutional repository or to a regional or
domain-specific portal, or be included on a landing page where a search engine can harvest them. The
indicator remains purposely broad so as not to limit how and by whom the data may be collected and
indexed.

e Technical Description:

Checks whether the metadata can be harvested.

RDA-A1-01M
Metadata contain information on how the user can access the data.

e Indicator:

42
Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation



S EUCAIM

CANCER IMAGE EUROPE

This indicator is linked to the following principle: A1 — (Meta)data are retrievable by their identifier using
a standardized communication protocol. It evaluates whether the metadata include information that allows
users to directly access the underlying data (e.g., through access URIs or persistent publication links).

e Technical Description:

Checks whether the metadata include the necessary information to enable data access. It verifies the
presence of key access-related terms such as image access type, image access_description,
image_access_uri and publication_uri. It also ensures that certain elements, like URIs, are resolvable.

e Tips:

Provide an http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/image access _uri
pointing to a reliable, standardized access endpoint and a publication DOl in
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/publication uri that resolves
correctly. Make sure the links are active and accessible. Also include image access_type and
image_access_description.

RDA-A1-02M
Metadata are accessible manually.
e Indicator:

This indicator is linked to the following principle A1: (meta)data are retrievable by their identifier using a
standardized communication protocol. The indicator refers to any human interaction necessary if the
requester wishes to access the metadata. FAIR primarily addresses automated interactions where a
machine can access the metadata, but metadata may also require human interactions. This may be
important where the metadata contain confidential information. Human interaction may involve sending an
email to the metadata owner or calling by phone to receive instructions.

e Technical Description:

Checks if there is an accessible reference (e.g., a URL) allowing manual retrieval of the metadata. If the
link is defined and functional, 100 points are awarded.

RDA-A1-02D
Data are accessible manually.
e |Indicator:

This indicator is linked to the following principle A1: (meta)data are retrievable by their identifier using a
standardized communication protocol. The indicator refers to any human interaction required if the
requester wishes to access the digital object. FAIR primarily addresses automated interactions where a
machine can access the object, but there may also be digital objects that require human interactions, such
as clicking a link on a landing page, sending an email to the data owner, or even calling by phone. The
indicator can be evaluated by searching metadata for information describing how the digital object can be
obtained through human intervention.
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e Technical Description:

Checks if there is an accessible reference (e.g., a URL) allowing manual retrieval of the data. If the link is
defined and functional, 100 points are awarded.

RDA-A1-03M
The metadata identifier resolves to a metadata record.
e Indicator:

This indicator is linked to the following principle A1: (meta)data are retrievable by their identifier using a
standardized communication protocol. This indicator concerns the resolution of the metadata identifier.
The identifier assigned to the metadata must be associated with a resolution service that allows access to
the metadata record.

e Technical Description:

Verifies whether metadata could be extracted from its identifier.

RDA-A1-03D
The data identifier resolves to a digital object.
e |Indicator:

This indicator is linked to the following principle A1: (meta)data are retrievable by their identifier using a
standardized communication protocol. This indicator concerns the resolution of the identifier that identifies
the digital object. The identifier assigned to the data must be associated with a formally defined
retrieval/resolution mechanism that allows access to the digital object, or provides access instructions in
cases of human-mediated access. The FAIR principle and this indicator say nothing about the mutability
or immutability of the digital object identified; this is governed by the Data Holder’s persistence policy.

e Technical Description:

Detects if a publication_uri is present. It checks if the publication_uri is typed as a DOI and if the URI is
resolvable (checked via ut.check_link). If the DOI is present but not resolvable, points are set to 0. If no
DOl is found, points are also 0.

e Tips:

Ensure the dataset has a DOl registered and included in the metadata as
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/Collections/column/publication_uri . Verify that
the DOI is resolvable through https://doi.org/.... Broken or inactive links will yield zero points. If a DOI is
not possible, consider alternative persistent resolvable identifiers (e.g., Handle, ARK), but ensure they
follow a standardized resolution mechanism.
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RDA-A1-04M
Metadata are accessible via a standard protocol.
e |ndicator:

This indicator is linked to the following principle A1: (meta)data are retrievable by their identifier using a
standardized communication protocol. More information about this principle can be found here. The
indicator concerns the protocol used to access the metadata and requires that the protocol be defined in
a standard.

e Technical Description:

Identifies the protocol scheme (e.g., http, https) used to access the metadata, and compares it with a list
of protocols accepted by standards.

RDA-A1-04D
Data are accessible via a standard protocol.
e Indicator:

This indicator is linked to the following principle A1: (meta)data are retrievable by their identifier using a
standardized communication protocol. The indicator concerns the protocol used to access the digital object
and requires that the protocol be defined in a standard.

e Technical Description:

Searches metadata for an element corresponding to data access. Extracts the protocol (such as http,
https) from the provided link and compares it with a list of standardized protocols. If at least one valid
protocol is found, full score is awarded.

RDA-A1-05D
Data are accessible automatically.
e Indicator:

This indicator is linked to the following principle A1: (meta)data are retrievable by their identifier using a
standardized communication protocol. The indicator refers to automated interactions between machines
to access digital objects. The indicator will evaluate how machines interact and grant access to the digital
object.

e Technical Description:

Evaluates whether the data are accessible automatically via a URL, checking whether it is resolvable and
present in the metadata.
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RDA-A1.1-01M
Metadata are accessible via an open, free protocol.
e |ndicator:

This indicator is linked to the following principle A1.1: The protocol is open, free, and universally applicable.
The indicator tests that the protocol allowing access to metadata can be used freely. Free usage of the
protocol enhances data reuse.

e Technical Description:

Same scoring as rda_a1_04m.

RDA-A1.1-01D
Data are accessible via a free protocol.
e Indicator:

This indicator is linked to the following principle A1.1: The protocol is open, free, and universally applicable.
The indicator requires that the protocol can be used free of charge, facilitating unrestricted access.

e Technical Description:

Reuses the result from indicator RDA-A1-04D to check whether data access is via a free and open protocol
(such as HTTP or HTTPS). If at least one is detected, 100 points are assigned.

RDA-A1.2-01D
Data are accessible via a protocol that supports authentication and authorization.
e |Indicator:

This indicator is linked to the following principle A1.2: The protocol allows authentication and authorization
when needed. The indicator requires how one can authenticate and authorize access to the digital object,
and that access to the data is properly described and documented.

e Technical Description:

Checks whether metadata include information on authentication and authorization mechanisms required
to access the data.

RDA-A2-01M

Metadata remain accessible even if the data are no longer available.
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e Indicator:

This indicator is linked to the following principle A2: Metadata must remain accessible even when the data
are no longer available. The indicator is intended to verify that information about a digital object is still
available after the object has been removed or lost. Where possible, the metadata that remain available
should also indicate why the object is no longer available.

e Technical Description:

Metadata are always subject to the EUCAIM Metadata Preservation Policy.

RDA-I11-01M
Metadata use some standardized form of knowledge representation
e |[ndicator:

This indicator is linked to the following principle |1: (meta)data use a formal, accessible, shared, and
broadly applicable language for knowledge representation. The indicator determines that an appropriate
standard is used to express knowledge, e.g., controlled vocabularies for subject classifications.

e Technical Description:

Validates the metadata RDF graph against three SHACL profiles (DCAT-AP, Health-DCAT-AP, and
EUCAIM). Calculates how many primary active NodeShapes comply with their constraints, recursively
evaluating child properties. The score is the average of the three profiles.

e Tips:

It is recommended to describe the digital object using the controlled vocabulary Health-DCAT-AP and
EUCAIM-specific terms.

RDA-I11-01D
Data use some standardized form of knowledge representation.
e Indicator:

This indicator is linked to the following principle I1: (meta)data use a formal, accessible, shared, and
broadly applicable language for knowledge representation. The indicator determines that an appropriate
standard is used to express knowledge, particularly the data model and format.

e Technical Description:

Extracts data formats from the metadata (‘availableFormats') and compares them with those officially
registered as Internet Media Types by IANA. If at least one matches, 100 points are awarded.

e Tips:

47
Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation



S EUCAIM

CANCER IMAGE EUROPE

Use IANA media types, for example DICOM.

RDA-11-02M
Metadata use a machine-processable form of knowledge representation.
e |ndicator:

This indicator is linked to the following principle 11: (meta)data use a formal, accessible, shared, and
broadly applicable language for knowledge representation. This indicator focuses on the
machine-understandability of metadata. It means metadata must be legible—and thus interoperable—by
machines without requirements like translators or specific mappings.

e Technical Description:

Verifies that metadata are represented as a valid, non-empty RDF graph. If the RDF graph contains at
least one triple, the metadata are considered machine-understandable.

RDA-I11-02D
Data use a machine-processable form of knowledge representation.
e Indicator:

This indicator is linked to the following principle I1: (meta)data use a formal, accessible, shared, and
broadly applicable language for knowledge representation. This indicator focuses on
machine-understandability of the data. It means the data must be legible—and thus interoperable—by
machines without human-mediated translation or mappings.

e Technical Description:
Checks if the data format is a machine-processable form of knowledge representation.
e Tips:

Even though many formats are technically valid, it is recommended to use authorised formats such as
DICOM, DICOM-SEG, and NIfTI.

RDA-12-01M
Metadata use FAIR vocabularies.
e Indicator:

This indicator is linked to the following principle 12: (meta)data use vocabularies that follow FAIR principles.
The indicator requires that the vocabulary used in the metadata adheres to FAIR principles and is at least
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documented and resolvable via globally persistent and unique identifiers. The documentation must be
easy to access and find.

e Technical Description:

Extracts HTTP(S) namespace URIs used in the RDF graph and checks if they are resolvable via HTTP
requests. A score is assigned proportional to the percentage of vocabularies accessible online.

e Tips:

Ensure vocabularies used in RDF (namespace prefixes like dcterms, dcat, foaf, etc.) are publicly
accessible via the Internet.

RDA-12-01D
Data use FAIR vocabularies.
e Indicator:

This indicator is linked to the following principle: 12: (Meta)data use vocabularies that follow the FAIR
principles. The indicator requires the controlled vocabulary used for the data to conform to the FAIR
principles, and at least be documented and resolvable using globally unique.

e Technical Description:

Checks the configured vocabulary predicates and verifies that their objects are URIs or typed literals (not
literals) and that these URIs are dereferenceable with acceptable content types.

e Tips:

Use resolvable HTTP(S) URIs from well-governed vocabularies (avoid free-text literals) in the following
fields: haslmaeBodyPart, hasCondition, hasimageModality, hasimageVendor, hasAssociatedSex, type,
theme, healthCategory and spatial.

RDA-13-01D
Data use FAIR vocabularies.

e |[ndicator:
This indicator is linked to the following principle: 13: (Meta)data include qualified references to other
(meta)data. More information about that principle can be found here. This indicator is about the way data
is connected to other data, for example linking to previous or related research data that provides additional

context to the data.

e Technical Description:
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RDA-13-02D
Data use FAIR vocabularies.
e Indicator:

This indicator is linked to the following principle: 13: (Meta)data include qualified references to other
(meta)data. More information about that principle can be found here. The indicator is about the way that
metadata is connected to other metadata, for example through links to information about organizations,
people, places, projects or time periods that are related to the digital object that the metadata describes.

e Technical Description:

This test implies checking the presence of qualified references within the content of the data. As it is
defined, its implementation is too costly.

RDA-I3-01M
Metadata include references to other metadata.
e Indicator:

This indicator is linked to the following principle 13: (Meta)data include qualified references to other
(meta)data. The indicator concerns how metadata connect to other metadata—for example, via links to
information about organizations, people, places, projects, or time periods related to the digital object
described by the metadata.

e Technical Description:

Checks whether terms like relation or contributor are present in the RDF and contain qualified references,
such as resolvable URIs, blank nodes, or dictionary-type structures. The score is based on the percentage
of terms meeting these conditions.

e Tips:

Ensure the RDF includes qualified references in the following fields: 'http://purl.org/dc/terms/publisher’,
'http://www.w3.org/ns/dcat#contactPoint’, 'http://purl.org/dc/terms/spatial’,
'http://purl.org/dc/terms/temporal’, 'http://purl.org/dc/terms/provenance’, 'http://purl.org/dc/terms/relation’,
'http://purl.org/dc/terms/isPartOf’, ‘hitp://www.w3.org/ns/adms#sample’,
'http://www.w3.org/ns/dcat#taccessURL, 'http://www.w3.org/ns/dgv#hasQualityAnnotation'. These
references must be expressed as valid URIs, blank nodes, or structured dictionaries to count as qualified.

RDA-I13-02M
Data use FAIR vocabularies.

e Indicator:
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This indicator is linked to the following principle: 13: (Meta)data include qualified references to other
(meta)data. More information about that principle can be found here. This indicator is about the way
metadata is connected to other data, for example linking to previous or related research data that provides
additional context to the data. Please note that this is not about the link from the metadata to the data it
describes.

e Technical Description:

RDA-13-03M
Metadata include references to other metadata.
e Indicator:

This indicator is linked to the following principle: 13: (Meta)data include qualified references to other
(meta)data. More information about that principle can be found here. The indicator evaluates how the
metadata links to other metadata resources, such as organizations, people, projects, or datasets, **with a
qualified relation** i.e., where the type of relation is explicit (e.g., creator, publisher, spatial coverage).

e Technical Description:
Reuses rda_i3_01 implementation
e Tips:

Ensure the RDF includes qualified references in the following fields: 'http://purl.org/dc/terms/publisher’,
'http://www.w3.org/ns/dcat#contactPoint’, 'http://purl.org/dc/terms/spatial’,
'http://purl.org/dc/terms/temporal’, 'http://purl.org/dc/terms/provenance’, 'http://purl.org/dc/terms/relation’,
'http://purl.org/dc/terms/isPartOf’, 'http://www.w3.org/ns/adms#sample’,
'http://www.w3.org/ns/dcat#taccessURL', 'http://www.w3.org/ns/dgv#hasQualityAnnotation'. These
references must be expressed as valid URIs, blank nodes, or structured dictionaries to count as qualified.

RDA-13-04M
Data use FAIR vocabularies.
e Indicator:

This indicator is linked to the following principle: I3: (Meta)data include qualified references to other data.
This indicator is about the way metadata is connected to other data. The references need to be qualified
which means that the relationship role of the related resource is specified.

e Technical Description:
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RDA-R1-01M
Certain attributes relevant for reuse are included.
e Indicator:

This indicator is linked to the following principle R1: (Meta)data are richly described with a plurality of
accurate and relevant attributes. The indicator refers to both the quantity and quality of metadata provided
to enhance data reuse.

e Technical Description:

Compares the RDF metadata with a configured list of terms considered relevant for reuse. The score is
proportional to the number of elements found in the RDF relative to the expected total.

e Tips:

Ensure the RDF includes the following reuse-enhancing fields: ‘http://purl.org/dc/terms/spatial’,
'http://catalogue-eucaim.grycap.i3m.upv.es/Eucaim/api/rdf/Collections/column/image_year_range',

'http://purl.org/dc/terms/type’, 'http://www.w3.org/ns/dcat#theme’, 'http://catalogue-
eucaim.grycap.i3m.upv.es/Eucaim/api/rdf/Collections/column/sample’, 'http://catalogue-
eucaim.grycap.i3m.upv.es/Eucaim/api/rdf/Collections/column/quality_annotation’,

'http://www.healthdcatap.org/minTypicalAge', 'http://www.healthdcatap.org/maxTypicalAge',

'http://www.healthdcatap.org/numberofRecords',
'http://www.healthdcatap.org/numberofUniquelndividuals',  'https://www.eucaim.org/hasAssociatedSex’,
'https:/www.eucaim.org/hasCondition’, 'https:/www.eucaim.org/hasimageModality’,
'https:/www.eucaim.org/haslmageBodyPart', 'https:/www.eucaim.org/haslmageVendor', 'http://catalogue-
eucaim.grycap.i3m.upv.es/Eucaim/api/rdf/Collections/column/collection_method', 'http://catalogue-
eucaim.grycap.i3m.upv.es/Eucaim/api/rdf/Collections/column/access_rights', 'https://w3id.org/dpv/dpv-
skos#hasPurpose’, 'http://catalogue-
eucaim.grycap.i3m.upv.es/Eucaim/api/rdf/Collections/column/version', 'http://catalogue-
eucaim.grycap.i3m.upv.es/Eucaim/api/rdf/Collections/column/interoperability level'. These fields must be
present with suitable values to consider the resource reusable.

RDA-R1.1-01M
Metadata include information about the license under which the data are published for reuse.
e Indicator:

This indicator is linked to the following principle R1.1: (Meta)data are released with a clear and accessible
data usage license. This indicator concerns the information provided in the metadata about the conditions
(e.g., obligations, restrictions) under which the data can be reused.

e Technical Description:
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This indicator checks whether the metadata provide an explicit, clear, and accessible usage license
(preferably standardized and resolvable), using dcterms:rights as the primary source. If no rights/license
is present, it inspects image_access_type as contextual information (restricted/non-public access does not
replace a license)

e Tips:

The metadata must include the usage license for the resource.

RDA-R1.1-02M
Metadata include references to a standard license under which the data are published for reuse.

e |[ndicator:
This indicator requires that the reference to reuse conditions be a standard license, rather than a locally
defined one. The indicator can be evaluated by checking that the license is indeed a standard license.
Examples include Creative Commons and Open Data Commons licenses.

e Technical Description:

Checks the results of rda_r1_1_01m to identify any standard license, whether provided as a link or literal
value.

RDA-R1.1-03M

Metadata include machine-readable references to a standard license under which the data are published
for reuse.

e Indicator:

This indicator is linked to the following principle R1.1: (Meta)data are released with a clear and accessible
data usage license. This indicator concerns how the reuse license is expressed. Instead of a human-
readable text, the license should be expressed in a machine-processable way, e.g., for automated
searches.

e Technical Description:

Checks the results of rda_r1_1_01m to identify if the license is resolvable (must be a link).

RDA-R1.2-01M
Metadata include provenance information according to community standards.

e Indicator:
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This indicator is linked to the following principle R1.2: (Meta)data are associated with detailed provenance.
It requires that metadata include information about the data’s origin, history, or workflow in a way that
conforms to standards used in the producing community.

e Technical Description:

Checks whether the RDF contains at least one entry under the configured provenance term. If provenance
information is found, 100 points are awarded.

e Tips:

Ensure your RDF includes the field 'http://purl.org/dc/terms/provenance’ with information on the origin,
history, or data generation process following community standards.

RDA-R1.2-02M
Metadata include provenance using a community-aligned, cross-domain format.
e Indicator:

This indicator is linked to the following principle R1.2: (Meta)data are associated with detailed provenance.
It requires that provenance information in metadata follow a cross-domain machine-understandable
format.

e Technical Description:

Checks whether the RDF includes provenance information using a machine-understandable value (IRl or
typed literal). Evaluates the value of the configured provenance field; if it's a URI or typed literal, 100 points
are awarded.

e Tips:

Ensure that 'http://purl.org/dc/terms/provenance’ contains either a URI (e.g., DOl or URL) or a typed literal
(e.g., date with 'xsd:date"). This allows automatic processing by systems.

RDA-R1.3-01M
Metadata comply with community standards.
e |[ndicator:

This indicator is linked to the following principle R1.3: (Meta)data meet domain-relevant community
standards. It requires metadata to comply with standards established in their domain.

e Technical Description:
Checks whether metadata conform to the 'healthdcat-ap' profile, evaluated via the result from rda_i1_01m.
e Tips:
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Ensure the RDF complies with the HealthDCAT-AP profile.

RDA-R1.3-01D
Data comply with community standards.
e Indicator:

This indicator is linked to the following principle R1.3: (Meta)data meet domain-relevant community
standards. It requires the data to comply with relevant community standards.

e Technical Description:

Checks whether the field configured as 'terms_community_standard' contains any recognized community
formats like DICOM, DICOM-SEG, or NIfTI. If any are found, 100 points are awarded.

e Tips:

Ensure the RDF includes 'http://purl.org/dc/terms/format’ with one of the following: 'DICOM', 'DICOM-SEG',
or 'NIfTI'.

RDA-R1.3-02M
Metadata are machine-readable and comply with community standards.
e Indicator:

This indicator is linked to the following principle R1.3: (Meta)data meet domain-relevant community
standards. It requires that metadata comply with a community standard in a machine-understandable
format.

e Technical Description:

Evaluates whether metadata comply with a machine-understandable community standard using the score
obtained for the HealthDCAT-AP profile in rda_i1_01m.

e Tips:

Ensure the RDF is structured according to the HealthDCAT-AP profile.

Annex 2 - Results .csv example: HULAFE’s PerProGlio’s dataset

dataset_ | dataset_na provider tabl | indicat | principl score output
id me e ki | or_or_t e
nd ier
aaaadcw | PerProGlio | PerProGlio | indic | RDA_F | findable 0 Identifier is not persistent for the data:
3tn2ydbs Cohort ator 101D aaaadcw3tn2ydbsux2urlugaae
ux2urluq S
aae
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aaaadcw | PerProGlio | PerProGlio | indic | RDA_F | findable 0 Identifier is not persistent for the metadata:
3tn2ydbs Cohort ator | 1_01M aaaadcw3tn2ydbsux2urlugaae
ux2urluq s
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_F | findable 0 Identifier found for the data is not globally unique:
3tn2ydbs Cohort ator 1.02D aaaadcw3tn2ydbsux2urlugaae
ux2urluq s
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_F | findable 0 Identifier found for the metadata is not globally unique:
3tn2ydbs Cohort ator | 1_02M aaaadcw3tn2ydbsux2urlugaae
ux2urluq s
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_F | findable 100 Findability terms present (15/15):
3tn2ydbs Cohort ator | 2_01M « http://purl.org/dc/terms/title
ux2urluq s * http://purl.org/dc/terms/description
aae « http://purl.org/dc/terms/identifier
* https:/www.eucaim.org/hasCondition
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/topography
* https:/www.eucaim.org/hasimageBodyPart
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/geographical_coverage
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/collection_method
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/number_of_subjects
* https:/www.eucaim.org/hasAssociatedSex
* https:/www.eucaim.org/hasimageModality
* https:/www.eucaim.org/hasimageVendor
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/image_access_type
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/provider
« http://www.w3.org/ns/adms#interoperabilityLevel
Findability terms missing (0/15):
aaaadcw | PerProGlio | PerProGlio | indic | RDA_F | findable 100 Metadata includes identifier/s for the data:
3tn2ydbs Cohort ator | 3_01M aaaadcw3tn2ydbsux2urluqaae
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_F | findable 100 Metadata is gathered programmatically through HTTP
3tn2ydbs Cohort ator | 4_01M (API REST), thus can be harvested and indexed.
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 25 1/4 access elements satisfied. Missing:
3tn2ydbs Cohort ator | 1_01M le image_access_description, image_access_uri,
ux2urluq S publication_uri.
aae
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aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 100 Documentation for the manual obtention of the data can
3tn2ydbs Cohort ator 102D le be found in
ux2urluq S https://catalogue.eucaim.cancerimage.eu/
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 100 Documentation for the manual obtention of the metadata
3tn2ydbs Cohort ator | 1_02M le can be found in
ux2urluq S https://catalogue.eucaim.cancerimage.eu/
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 0 No DOI found for the data
3tn2ydbs Cohort ator | 1.03D le
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 100 Metadata record could be retrieved from metadata
3tn2ydbs Cohort ator | 1_03M le identifier: aaaadcw3tn2ydbsux2urlugaae
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 0 Could not check data access protocol: metadata
3tn2ydbs Cohort ator 1_04D le element
ux2urluq S
aae http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/image_access_uri
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 100 Found a standarised protocol to access the metadata
3tn2ydbs Cohort ator 1_04M le record: https
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 0 Could not check data access protocol: metadata
3tn2ydbs Cohort ator 1_05D le element
ux2urluq S
aae http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/image_access_uri not found
or not accessible
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 0 Could not check data access protocol: metadata
3tn2ydbs Cohort ator | 1.1_01 le element
ux2urluq S D
aae http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Collections/column/image_access_uri
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 100 Found a free protocol to access the metadata record:
3tn2ydbs Cohort ator | 1.1_01 le https
ux2urluq S M
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 0 At the time, does not provide authentication or
3tn2ydbs Cohort ator | 1.2 01 le authorisation protocols
ux2urluq S D
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_A | accessib 100 EUCAIM Metadata preservation policy
3tn2ydbs Cohort ator | 2_01M le
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA _I1 | interoper 100 Data uses a correct way to present information present
3tn2ydbs Cohort ator _01D able in https://www.iana.org/assignments/media-
ux2urluq s types/media-types.xhtml
aae
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aaaadcw | PerProGlio | PerProGlio | indic [ RDA_I1 | interoper 80,2 dcat-ap: 94.44 pts - failing properties 2/36
3tn2ydbs Cohort ator _01M able [dct:provenance, dct:publisher]
ux2urluq s healthdcat-ap: 46.15 pts - failing properties 7/26
aae [dcat:distribution, dcatap:applicableLegislation,
dct:accessRights, dct:publisher, dct:publisher,
healthdcatap:hdab, healthdcatap:healthCategory]
eucaim: 100.00 pts - failing properties 0/15 [-]
aaaadcw | PerProGlio | PerProGlio | indic [ RDA_I1 | interoper 100 1/1 machine-readable data model values found.
3tn2ydbs Cohort ator _02D able
ux2urluq s
aae
aaaadcw | PerProGlio | PerProGlio | indic [ RDA_I1 | interoper 100 Metadata is valid RDF with 87 triples.
3tn2ydbs Cohort ator _02mMm able
ux2urluq s
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_I2 | interoper 100 Data vocabulary objects checked: 9
3tn2ydbs Cohort ator _01D able * Resolvable IRIs: 9
ux2urluq S « Literals (0):
aae o —
* No resolvable IRIs (0):
aaaadcw | PerProGlio | PerProGlio | indic | RDA_I2 | interoper 87 Namespaces resolving (7/8):
3tn2ydbs Cohort ator _01M able .
ux2urluq s http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
aae (200 text/turtle)
* http://www.w3.0rg/2000/01/rdf-schema# (200
text/turtle)
« http://purl.org/linked-data/cube# (200 text/plain)
* http://www.w3.0rg/1999/02/22-rdf-syntax-ns# (200
text/turtle)
« https://w3id.org/fdp/fdp-o# (200 text/plain)
* http://www.w3.org/ns/dcat# (200 text/turtle)
* http://www.w3.0rg/2001/XMLSchema# (200 text/html)
Namespaces not resolving (1/8):
« http://purl.org/dc/terms/ (500 text/html)
aaaadcw | PerProGlio | PerProGlio | indic | RDA_I3 | interoper 0 No references to other data.
3tn2ydbs Cohort ator _01D able
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic [ RDA_I3 | interoper 50 Relation terms with qualified links: 2/4
3tn2ydbs Cohort ator _01M able Terms present but **not** linked:
ux2urlug s « http://purl.org/dc/terms/publisher
aae « http://purl.org/dc/terms/provenance
aaaadcw | PerProGlio | PerProGlio | indic | RDA_I3 | interoper 0 This test implies checking the presence of qualified
3tn2ydbs Cohort ator _02D able references within the content of the data. As
ux2urluq S it is defined, its implementation is too costly.
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_I3 | interoper 0 No references to other data.
3tn2ydbs Cohort ator _02mMm able
ux2urluq S
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_I3 | interoper 50 Relation terms with qualified links: 2/4
3tn2ydbs Cohort ator _03M able Terms present but **not** linked:
ux2urluq s « http://purl.org/dc/terms/publisher
aae « http://purl.org/dc/terms/provenance
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aaaadcw | PerProGlio | PerProGlio | indic | RDA_I3 | interoper 0 No references to other data.
3tn2ydbs Cohort ator _04M able
ux2urluq s
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 90 Found 19/21 metadata elements that enhance
3tn2ydbs Cohort ator | 1_01M reusability. Missing:
ux2urluq s
aae ['http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf
/Collections/column/quality_annotation’,
'https://www.w3.org/TR/vocab-adms/#adms-sample']
aaaadcw | PerProGlio | PerProGlio | indic [ RDA_R | reusable 100 License/rights detected in dcterms:rights. Non-standard
3tn2ydbs Cohort ator | 1_1_01 but resolvable:
ux2urluq s
aae http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Rights?name=IN_SITU (Internal policy detected;
consider mapping to a community license). Access
context: image_access_type=http://catalogue.eucaim.
cancerimage.eu/Eucaim/api/rdf/image_access_type?na
me=NON_PUBLIC,
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/|
mage_access_type?name=RESTRICTED_ACCESS.
aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 0 Community-standard requirement not satisfied. Consider
3tn2ydbs Cohort ator | 1_1_02 using a standard license.
ux2urluq S M
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 100 Machine-understandable requirement satisfied. Non-
3tn2ydbs Cohort ator | 1_1_03 standard but resolvable:
ux2urluq S M
aae http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/
Rights?name=IN_SITU Non-standard but
resolvable:
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/|
mage_access_type?name=NON_PUBLIC,
Non-standard but resolvable:
http://catalogue.eucaim.cancerimage.eu/Eucaim/api/rdf/|
mage_access_type?name=RESTRICTED_ACCESS.
aaaadcw | PerProGlio | PerProGlio | indic [ RDA_R | reusable 100 Found provenance information in the metadata.
3tn2ydbs Cohort ator | 1.2 01
ux2urluq S M
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 0 Provenance is present but its value is not machine-
3tn2ydbs Cohort ator | 1.2 02 understandable (must be an IRI or a typed
ux2urlug s M literal).
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 100 Dataset format complies with community standards
3tn2ydbs Cohort ator | 1.3 01 (DICOM, DICOM-SEG, nifti).
ux2urluq S D
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 46 Community-standard requirement not satisfied using
3tn2ydbs Cohort ator | 1.3 01 Health-DCAT-AP < 50 points.
ux2urluq S M
aae
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aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 100 Dataset format complies with machine-understandable
3tn2ydbs Cohort ator | 1.3 02 community standard (DICOM, DICOM-SEG, nifti).
ux2urluq s D
aae
aaaadcw | PerProGlio | PerProGlio | indic | RDA_R | reusable 46 Metadata is not expressed in any machine-
3tn2ydbs Cohort ator | 1.3 02 understandable community standard. Please check the
ux2urluq s M Health-
aae DCAT-AP. Health-DCAT-AP < 50 points.
aaaadcw | PerProGlio | PerProGlio | tier No Tier 1 not passed. Failing indicators: RDA_F1_01M,
3tn2ydbs Cohort Tier, RDA_F1_01D
ux2urluq since it
aae did not
meet
the
require
ments
for Tier

1
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Annex 3 - FAIR report example: PerProGlio metadata

F A1 @eva

FAIR-EVA Evaluation Report

This FAIR assessment was generated as part of the EUCAIM infr 2. The ion process ensures that data resources meet key FAIR
principles — Findable, Accessible, Inferoperable, and Reusable — and assigns a Tier level based on the set of RDA indicators successfully fulfilled.

Evaluation for aaaadcw3tn2ydbsux2urluqaae
(aaaadcw3tn2ydbsux2urlugaae)

No Tier, since it did not meet the requirements for Tier 1

This dataset has reached FAIR No Tier. since it did not meet the requirements for Tier 1 according to the EUCAIM classification system.

Tier Status
Tier 1 X Failed
Tier 1 not passed. Falling indicators: RDA_F1_D1M,
RDA_F1_01D
Tier 2 X Failed
Tier 3 X Failed
Findatsle Accessible Interoperatile Reusable

G626

0 57 56 ) 99,14

FAIR averall scores

7141

Scone

t T t
Findable Arcessble Fileropers ble Reusable FAIR

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation

61



S EUCAIM

CANCER IMAGE EUROPE

Findable
42 86%
RDOA-F1-01D - Data are identified by a persistent identifier =+
0%
Indicator Level Essertial
This Indicator s Inked ho the following pringiple: F1— (metajdata are assigned a giobally
Indicator unique and =temally persisiznt identer. This Indcator evalushes whether he data are
Agssssment ideniited by 3 persisient identifer A persistent ientfer guarantess that the data can be tound
over ime and reduces the sk of broken links.
Technical Seamhas througn a pradetnad Iis of possioie metadata lemns (doemsidentifer) o detaming
Implamentation whether any such Informaton Is avallable In the metadats.
Technical
Aaaadcw3inZydosuaun
tosdback Identifier s not persistent for the dats: Lgaae
Tips It 3 D2 has nat yet been generated... If the resource had a DOWother PID before deposit .,
Include [t In the meladata record o ndlcate the exemal sie whene e data Mles ars located.
RDOA-F1-01M - Metadata are identified by a persistent identifier =+
0%
Indicator Lawvel Essential
Thits Indicator |s Inked bo the following princpie: F1 — (meta)data ane assigned a giobaly
Indicator unique and etemally persistent ldenttfier. This Indicabor evaluabes whether metadata ane
Agsessment identfied by a persishent identifer. A persisient identifer ensuras that the medadata can be
found owar Ime and reduces the sk of broken lnks.
Technical Searches throwgh a pradefinad |ist of possinie matadata tams (doters:identitiar) to determine
Il'l'lplal'nmlaltlbn whether any such Informaton Is avallable In the metadata.
Technical
daaadow3nZydbsunaun
P— Idesithier ks not perslstent Tor the metadatar L33
Tips Metadata needs a unique dentifier.
RDOA-F1-02D - Data are identified by a globally persistent identifier +
0%
Indicator Lawvel Ezsential
indlicator This Incictor I linked 1o the following principle: F1 — (mets)data are assigned a globaly
5 ament unique and etemaly persisient identfer. The Indcator evaluates whether the data's identifier is
globally urigque, that s, that no two datasets use the same |gentifiar,
Technical Checkis that Me data identifer ks globally unique and etemnally pessisiant {UUID or accepted oy
Implementation Idutis).
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Technical

— KenEfier found for the data is not giobally urique: aaaadow3nZydbelunugaze
Tine Check whesher the exdamal st hostng the 0ata flies has generated 3 gdooally persistent
Ip Idantifier (landie, DO, ARK, PURL ..}, and If so Indude It in the metadata.
RDA-F1-02M - Metadata are identified by a globally persistent identifier. +
0%
Indicator Level ==-yik]
This Indicator | linked fo the following principle: F1 — {mets)data are assigned a glotaly
Indicator unikques ard etemaly persistent enifier, The Indoator evaluates whelher the metadstas
agsessment Identifier is glabally unique, Le., that no two ldentical identifiers idendty difizrent metadata
FeCOs.
Technical Checkis the type of Identifiers using e idwtls package. Identifies valld ldentilers. IR is not a
Implementation persistent igentfar (2.g. a ULID), the best falls.
Technical
. aaaascwItreydbscun
A ierafer found for the metadata |s not giobaly uniques ugaae
Tips Metadata i must be giobally urique and persistent {ULID)

RDA-F2-01M - There is sufficiently rich metadata to enable resource discovery+

100%
Indicator Lewvel Esgerita
Indicator This Indicator Is Inked to the following prindipie F2: Data are descrived with rich metadata. The
. ament Indicator concems not only the presence of metadiata but also the amount providied and how such
metadats sUppoits resounce dsCovery.

Compares the metatata lements present with 3 configurad [kt conslgersd essental for
discoverability. Calculates M proporton of elements found relative to these expeciad b assign a
‘BoOne.

Technical
Implementation

Findabillty terms presant {15/15); = hisp:fpur. ong'determs/Te - itpoipun orpdetemsidescrption

» hipun crgidetenmstentiiar « hips:Awww sucaim. onghasCondtion «

hitpifcatalogue. eucalm. cancanmage swEucalm/aplirdf Colecions'columntopograpity -

hits waweucaim onyhasimageBodyPart «

hispsicaialogue. sucalim. cancanmage swEucalmy aplrdt Colecions colmnigeographical_coverage
Technical = hitp-icatalogue. eucaim cancernmage. cwEucalmiapl ndiColleci onsieolumnicoli=cion_method -
toedback hifp:ieataiogue eucalm. canoanmage awEucalmy aplrat Colestions/columenumbes_of_subjecss -

hitps e SUcal T onyhasAssocaiadse - Ntps wwe cucalm. orghasimageodalty «

hitps.waw eLcalmLongMasimageiiendar «

hitp-ifeataiogue eucalm. cancanmage swEucalmy aplrdt Colecions/ columnimags._aceess,_ype »

hitpifcatalogue. eucalm. cancanmage swEucalm/aplirdt Colecions’columniprovider -

higpzitena w3 oigires/ admsvmeroperaniityl eval Findablity terms missing ([01S) - —

RDA-F3-01M - Metadata include the identifier of the data =+
100%

Indicator Level Ezzantial

Vv

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation



Indicator
agsessment

Technical
Implementation

Technical

S EUCAIM

CANCER IMAGE EUROPE

This Indicator ks linked 1o the Tollowing principle F3: Metadata ciearty and sxplicily Include me
Identifiar of e data Mey describe. The Indcator concems the INclusion of the refrence (e,
the Identifiar) of the dighal object In the metadata 50 that the dighal object can be accessed.

erifies the metadata element whene the object s identilied doelenms: ideniifiar

Metadala Inciudes Identifians for the data; aaaadowdinybencunugasas

RDA-F4-01M - Metadata are provided in such a way that they can be harvesteh

and indexed

Indicator Level

Indicator
agsessment

Technical
Implementation

Technical

Accessible

100%

Essential

This Ingicator Is linkad to the Tollowing principle; F4 — (metajdata are registered or ndexed I 3
searchanle meoUe. The Indicator tests whether the metadats are ofarsd In 3 way that aloss
Insnyg. In 50Me C358E, Metadats may be provided aiongside Me data i 3 local Insthutional

reposiony o to @ regional or domal n-specific portal, or be Included on a landing page whers 3
search engine ¢an harvest them. The indicator remains purposaly oroad 50 a8 not to [Imit how

and by whom e data may ba collecied and Indexed.

Checks whether the metadata can be harvesied

Metadata Is gathered programimascally thiough HTTP (AP REST), thus can be harvested and
Inaad.

57 56%

RDA-A1-01M - Metadata contain information on how the user can access the

data
25%

Indicator Level

Indicator
Agssasment

Technical
Implamentation

Technical
Taedback

Recommendabie

Thits Indicator s inked to the folowing principe A1: [metajdata are retrievable by Telr identfer
Lsing 3 standandized communication protocol. The Indicator refers 1o e Information necessary
o allow the requester to acoees the digiial object This Indudes (1) whether there are reshictions.
> acoessing the data (Le., whether access to the dala ks open, restricted, or closed), (1) the
actions an Interestad person mus? tEke 1o acosss the data, particulary If the dats are not
pubilshed on the Web, and (I} specfy Mat e resounces are avallable via eduGAIN or via
specialred solubons as proposed for EPOS.

Checks whether the metadata Inciude the necessarny Information to enable data access. it
varmes Mie presence of Key access-eiaied 1BMS SUCh 35 IMags_actess Type,

 aceess_desonplon, Im@ge_acsess_ur and pubilcation url. It @iso ansures that certain
glements, llkes LURIS, ars rasolvable.

144 3c0ess slemants satisfied. Missing IMage_acoscs desiption, IMage_actsss UM,
pubilcation_uri.

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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Inciude the tenme: Image_access_fype, IMage_acoess_gescription, Image_access_urd and

Tipe pubilcation_url miking sUre the URIS ane resoivaois,
RDOA-A1-02D - Data are accessible manually =+
100%
Indicator Level Ezzantlal
This Inchcaton ks Inked 1o the foilowing prindple A1 (metajdats ane refevanie by their idantifier
using a standardzed commurnication protocal. The Indicator refers fo any human Imeraction
Indicator required I the raguesier wishes 1o access Mg digital abject FAIR primarty adoresses automated
ank Imeractions whese 3 maching can acoess e ohiect, but there may 350 be dighal obiects Mat
Agsaasm requIre human Irarachons, such 35 clicking 3 K on 3 anding fiage, sanding an amal t the
data owner, of even caling oy phone. The Indicator can be evaluated by searching metadata for
InSomation desorioing how the dighal object can be cotalned through Fuman Intenvention.
Technical Checks I here Is an accessibie reference (2.g., a URL) allowing marual refeval of the data If
Implementation e lInk |5 cetnad and funclional, 100 points are awartsd,
Technical Documentation for the manual cotention of the data can be found In
Tasdback Iittpesc/fcata ogue. eucalm cancerimage eu
ROA-A1-02M - Mefadata are accessible manually =+
100%
Indicator Level Essenta
This Indlcator |s Irked to the: follkowing princioie A1 (metajiata am retnevable by their dentter
using a standartzed communication protocol. The Indleator refers to any human Interacson
Indicator neceEsary T Me requestar wishas o 3c0ess the Metacata. FAIR prmanly addresses auomasd
ement Imteractions where a machine can access the metadata, bl metadats may aiso require human
Imteractions. This may be Important whene the metadata contain confdential Information. Human
Imteraction rr'ﬂylrr.mweaendrgmm o n-emmwmnrcalnghy [H‘mE1BI'ECEh'E
Instructions.
Technical Checks I thare Is an accessible reference (e.0., 3 URL) allowing manuai retiieval of the
Implementation metadata.
Technical Ciocumentation for the manual cbizntion of the metadata can be found In
fesdback NS icatalogUe SUCAM. Cancenmage. o
RDOA-A1-03D - The data identifier resolves to a digital object =+
0%
Indicator Lewvel Ezzential
This Incicator b5 Inked o the flowing prrcipie A1: (metajdats ane refevanie by their idanttfier
using a standardzed communication protocs. This Indicator concems e resoiumon of the
Indicator Idantfier that Kenines the digia obisct. The lgentiner assigned 1o e data must be associated
nsanasment with a formaily cefined resevalifesolution machanism that allows acoess to he dgital object, or

provides access Insinetions In cases of human-mediated access. The FAIR principle and this
Indicator say nothing about the matsbily or Immatsbilty of e dgital object identified; this ks
governed by the data provider's persistence poilcy.

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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Technical Searches for 3 publcaton Identifier {such 35 a DO} and checks whether | resalves comecty va
Implementation an HTTE request. IT the Ini 15 rescivabie, 100 poinis are assigned.

Technical

" Mo DO found for the data

Ensure the dataset has a DOH registersd and Incibded In the metadata as
hitp:fieataiogue sucalm cancermags. suEucaimapl o Collectons/columnipubiication_um. Vestty

Tips Mat the DO 15 resoivable MNUGN NEDEHToLoNg!.... BITkan of INactve INks wil yisid 26m points.
i 3 DOI Is not possible, consider altemmtive persisiant resoivais MENTIer (2.0, Hande, ARFK),
but ansure thay follow a standardzed resolrtion mechanism.

RDA-A1-03M - The metadata identifier resolves to a metadata record =+
100%

Indicator Level Ezsantial

This Indicator Is nked {0 the foiliowing prnciple A1: (metsjdats ane retevania by halr idanttfier
Indicator using a sandardzed communication protocol. This Indicator concsmes e resoiuion of the
Apseasment mefadata idendfer. The [dentifier assigned 1 e metadata must be associated with 3 resolution
sanice that allows access o the metadata racond.

Technical ‘Verifies whether meiadaia could be exiracied fom s ldendier.

Implementation

Technical

tesdback Metadata recond could be retrieved from metadata identifler: aaaadcwin2ydbewmcunugaas
RDA-A1-04D - Data are accessible via a standard protocol =+
0%

Indicator Level Essenial

Indbeator This Indlcator s Inked ho the following principle A1: (metajdata are retievable by thelr denther

2 ament sing 3 standardlzed communication protocoil. The Indlealor concams the protocol used o access

the tigital coject and requires that the protocol be defined In a standard,

Tochnical Searchss metadata for an eement comespondng to data acoess. Exiracts the protocol (such as

| el hism, hitps) from the provided Ik and compares [ with a lis of standardized protocots. I at least

MPIEMEALSION e il protocsl Is Sound, 1l seore |s awarsed,

Technical Could nat check dala access profocol: metadata slement

toedback his:iieatalogue. eucaim. cancaimage swEucalm/aplin Colecions' ool uminimags_access_un

Tips rda_al_adtps
RDOA-A1-04M - Metadata are accessible via a standard protocol =+

100%
Indicator Level Essantial

vV

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation



S EUCAIM

CANCER IMAGE EUROPE

This Incicafior ks linked 1o the following principle A1: {metajdata are refevabie by thalr Identtfiar

Indicator Usng 3 standamized communicaton peotocol. More Infonmaton about this pincipie can be
Zassasment fourd here. The Indcabar concems the protocnl used 10 aceess the metadata and requires that
fhe profocol be defined In 3 sandand.
Technical kdenifies te profocol scheme (e.g., hilp, hitps) used io access e metadata, and compares it
Implementation with a st of protocols accepted by standands.
Technical )
P— Found a3 standarised protocol 1D acoees the metadata recond: hips
RDA-A108D - Data are accessible automatically =+
0%
Indicator Lavel Recommendabie
Thits Indicator is inked to the Sliowing principie A1: (meta)data ans retievadie by Malr identfer
Indicator Using 3 standamdzed communication protocsl. The indicator refers o Jutomated Interacions
Agssssment bebwesn machines bo access digita objects. The Indicator wil evauate how machines Interact and
grant acoess 1o the digital object.
Technical Evaluaies whether he data are accessibie automatically Wa a URL, checking whether It Is
Implementation resolvadie and present In the metadata.
Techmical l::ud ot check data aceess protocoic metadata slsment
F—— hifpeicataiogue sucalm. cancenmage suEucaimiapl nifColecions/colimnimage._access un not
Tound or not accessibie
Tips ma_al_[Sdtps
RDA-A1.1-01D - Data are accessible via a free protocol =+
0%
Indicator Level Recommendabla
Indiicator This Inclicaior s linked 1o the following prnciple A1.1: The protoesl Is opan, fes, and univernsally
applicable. The Indlcalor requires That e prolocol can be usad free of change, fadiiating
asssasment
unresincted access.
Technical Feuses the resull from Indicator RDA-41-04D to check whether data access |5 via a free and
Implementation open protoci (such 35 HTTR or HTTRS). If at least one is detected, 100 points ane assigned.
Technical Couid nof check data actess protocol: metadata lement
feedback nittpcAcataiogue 2ucalm cancerimage. s/ ELcaim/apl e Collectionsicoiumnimage._access_ur
Tips rda_al_1_0ideps
RDA-AT1-01M - Metadata are accessible via an open, free protocol +
100%
Indicator Lavel Essential

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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Indicator
agsessment

Technical
Implementation

Technical
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This Ingleator |s Inkad to the Tollowing pringiple A1.1: The protocal ks open, Tree, and
uriversally appilcabie. The Indicator tests that the protocal allowing BCoess to metadat can
b used freely. Free usage of the protocol ennances data reuse.

Same scorng a6 rda_a1_Dam

Found a free probocol 1o acoess the metadata recond: hips

RDA-A1.2-01D - Data are accessible via a protocol that supports authenticatioh

and authorzation

0%

Indicator Level

Indicator
agsessment

Technical
Implementation

Technical
Teedback

Tipe

Optionsi

This Incicator s linked o Me falowing principle A1.2: The profocol allows aumentication and
mmm.mlmmm“ ¢an auihenticate and aumnorze
acosss o e digital object, and that access to Me data ls property descrbad and documantsd,

Checiis whether metadata Inciude Information on authentication and aumonzation
mechanisms required to access e data.

At the time, doss not provide authentication or authorsation profocos

ma_a3i_2 0fdtps

RDA-A2-01M - Metadata remain accessible even if the data are no longde

available

Indicator Level

Indicator
Agssasment

Technical
Implementation

Technical
Taedback

Interoperable

100%

This Indicator IS inkad 10 the Tollowing principle AZ- Metadata must remaln acoessbie Even
when the data are no longer avallable. The Indicator |5 Intended o vertfy that Information about
a digital object 15 591 avallabie after the pbject has Deen removed of lost. Where possiie, the
metadata that remain avaliable should also indicate why the obect is no longer avallabie.

Metadata are always subject to the EUCAIM Metadats Presanaton Poilcy.

EUCAIM Metadata presenvation policy

62.6%

RDA-11-01D - Data use some standardized form of knowledge representation =

100%

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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Indicator Level

Indicator
agsgasment

Technical
Implementation

Technical
Taedback

RDA-I1-01M

representation

Indicator Level

Indicator
agsessment

Technical
Implamentation

Technical
Teedback

Tips

RDA-11-02D

representation

Indicator Level

Indicator
Zgsgasment

Technical
Implementation

Technical
Taedback
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Recommendable

This Indicator |5 Inked to the following pringpie 11 (mets)iata use a formal, accessible, shared,

and broadly applicable langusge for knowisdge roresantation. The Indlcator determines that
3 appropriabe SENGaM |5 USed iD exphess knowisnge, pamiculary e data modsl and format,

Extracts tata formats from the metadata (avallabieFomats’) and compares them with those
offcialy registered as Imemet Meda Types by LAMA. I at least one maiches, 100 points are
awarded.

Data uses a comect way to present Information present in
hitps:iwaw ana oy assignments medla-ypes meda- types it

Metadata use some standardized form of knowledof

80.2%

Recommendabie

This Indicabor [ linked %0 the Tollowing principle 12 (mefajdata use a formal, accessibie, shared,

and broadhy applcabic language for knowledgs rpresentation. The Indicator detsmines that
an approprae Stangard IS USSd i Sxpress Knowienge, £.g., controlied vocabulanias for subject
classiications.

Walidatess the metadata ROF graph against three SHACL profies (DCAT-AP, Healih-DOAT-AP,
and EUGAIM). Caleulates how many primary active ModeShapes comply with their constraints,
recurshvely evaluating chid properties. The score |5 the average of e thres proflies.,

dcat-ap: 94,44 pis - faling propertiss 236 [dotprovenance, det:publishen NEathacat-ap: 46.15
pis - faling propesties T/26 fdeat distribution, doataprappilcablelaglstation, dotacceesRights,
et publlsher, detpubiisher, heaithdcatan:hdab, healthdeatan:haalthCategory] eucaim: 100.00
pis - faling propesties S |

It I FEcOMMEngied to describe the digital coject LEING the controllad vocanulary
Heaith-DCAT-AP and EUCAIM-spaciic bams.

Data wuse a machine-processable form of knowledolk

100%

This Indicator 15 linked o the following principle 1 (metadata use 3 formal, acoessinie, shared,

and broady applicabie language for Knowledge representation. This indlcator focuses on
machine-understandability of the data. it mears the data miust be legile—and hus
Interoperable—oy machines without human-mediated franslation or mappings.

Checks If Me data fonmat ks 3 machine processable T of KNoWetge Tepresentation.

111 machine-readable data model values found.

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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RDA-11-02M - Metadata use a machine-processable form of knowledo

representation
100%

Indicator Level Recommendabie
This indlcator |5 Inkad 1o the Tollowing peinciple 1: (meta)dats usa  formal, accessible, shared,

Indicator and broadly appilcabie language for knowiadge representation. This Indcator focuses on the

Asssasment machine-understandablifly of metadata. It means metadata must be leginke—and thus
Interoperatie—oy machines without requirements ke IENSIEINE O SDECHTC Mapoings.

Technical eriles that metadala are represanted a5 @ vald, non-smply ROF graph. If the RDF graph

Implementation contalns at least one triple, the metadala are consltensd machine-undersiandabie.

Technical

tssdback Netadata ks valld ROF with 87 rigkes.

RDA-12-010 - Data use FAIR vocabularies +
100%

Indlcator Leavel Optional

Indicator This ingleator |s Inkad b the following principle |2 imetajdsta uss vocabulanes at fliow

. emant FA&IR principies. The Indicator raguires that the controlled vocabulary used for the data

adheres o FAIR principies and s at least documeniad and resoivalie using.

Technical Checks the configured vocabulary predicates and verflies that their objects are URIS o typed

Implementation Ierals (not Rerals) and that these RIS are dereferenceable with acceptable content types.

Technical [Ciata vocabuiany objects chacked: 9 - Resolvable IRls: 9 « Literals (01 » — » Mo resolvabie IRis

feedback 3y -—

RDA-12-01M - Metadata use FAIR vocabularies +
100%

Indicator Level Recommendabie
Thiks Indieator ks Inked 1o e flowing principie 12- (meta)data use vocabuianes Hhat fullow FAIR

Indlcator principies. The Indicator requines Mat e vocabulany wsed In the matadats adheres o FAIR

Asssssment principies and ks 3l least documented and resoivabie via giobally persisient and unique
Identiflers. The documentation must be easy 10 access and find.

Techmical Exfracts HTTP{5) namespacs URIS usad In the ROF graph and checks I hey are resolvabie via

implementation m;mm.amlsmmmmmmmmmmmm
NaMespaces res0iving (275}  hitp:ipur ongtoenms/ (200 textiurte) - hitpipurl.cngAlnked-
dataeubest (200 tetplam) » Fpc W w3, ory 2000V D - cehemas (200 taxtmurie) «

Technical it w3 o200 1ML Schamas (200 texthiml) «

Tasdback ntfpeiicataiogue sucaim. cancanmage. swEucaimaplint! (200 t=xtturtie) -
A WS NS/ (200 tetiiurtis) « Rt Awwn. w3, 0ng 1 SO D22 2-Mit-synian-nss (200
textiburtic) « His. 3o orgTopAap-0 {200 textiplain) Namespaces ot resoiving (VE) « —

RDA-13-01D - Data include references to other data +

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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0%
Indicator Level Optional
Indicator This Indicator s Inked {0 the foilowing prnciple 13: (Meta)data indude qualified references o
oot other {meta)jdata. This Indicator concems how the data connect to oiher data—for exampis,

Agsaasm INKING 1o peior oF raiated researth o hat prowite dtonal cortaxt o the dats.

Technical

Implemenation This test implements the gl usad In ROA-3-02M.

Technical

i Mo references o offer data.

Tips rda I3 O1dbps

RDA-13-01M - Metadata include references to other metadata +

50%

Indicator Level Recommendable
Thits Indicator ks Inked 1o e folowing principie 13: (Mata)data include qualfed refarences to

Indbcator other (metajoata. The Indicator concaimes how metadala connect 0 other metadala—Tor example,

Asssssment wia Iniks bo Infonmation anout organiZatons, peopie, places, projects, of time perods retated fo
the dightal object descrined oy the metadata.

Techmical Checks whether tems IKe relaon of contributor are present In the ROF and contaln qualinied

I £at referances, such as resoivabie URIs, biank nodes, o diclionan-type structurss. The score Is

mplementation Based on the peroentage of terms meeting thase conditans.

Technical Fiedation bams with quaified links: 2/4 Termes present but “"not™ linked: «

feedback ittpcipur. crp'determaipubiisher « RHpCpun. ory'defems/provenancs

Ensure the ROF Includes qualfied refemncas In the Silowing fizkds:
“PpopUrl ongidctermepubilshar, TiHp:Aww W3.0rgns/deatcontactPoint,
“hitpipurl orgidctemmeispatial, hitp:ipurlongiactammstemporar,
Tips “htpcipurl orgidctermeproverance, Tiip:ipur. oridoiemsinalaton’,
htpaiipurl orgidetermeRsPanor, hin: WA NG Dgins admessampic,
P AN 3. PN EdeaEacoesEURL, TRp WML W2 NN iqvanasQualtyAmnotation’. These
referances must be expressed as valld URE, blank nodes, o stnuciurad detonanes to count 35

quailfied.
RDOA-13-02D - Data include qualified references to other data =+
0%
Indicator Level COpfonal
—— This Ingleatoe |5 linkad i the Tollowing princile 13 (Met)dats Include qualfed references to
ant omer [metajdata. This Indicator concems how data ans connected to other data. Retarences
Agsaazm must be quakied, maaning that the mie of the related esouTe |5 speded.
Technical
mpicmentation ria I3 02dtechnikcal
Technical This test iImplies checking e presance of gualfied references within e content of e data.
taedback A5 It 15 d=ned, s Implementation Is oo costy.

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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Tips rda_l3_02dtips
RDA-I13-02M - Metadata include references to other data =+
0%

Indicator Level Oytional

Thiss Indicton ks linked to e folowing prindple 13; (Metajdata include quaiified references o
other imetajdata. This Indicator concams how metadats are connecied io ofher data—ior

'"“mmt axampie, Inking to prior or relaied research data that provide addiioral context 1o the data.
&m Hote that this |5 not the Ink from metadata o the data being descnbed; that link |5 coversd oy

prindpie F3 and Indicator ROA-F3-01M.

Technical

implomentation rda_|3_02miechnical

Technical

tosd No references bo other data.

Tips rda |3 02mips

RDA-13-03M - Metadata include qualified references to other metadata +

50%

Indicator Lewvel Recommendas

Indicator This Indicabor s linked fo the following principle 13 (Meta)data Include qualiled references o

. ament other imefajdata. This Indicator concems. how metadata connect with ofher metadate—or
exampie, with descripiions of nelated resounces that provide addltional comtent i the data

Technical

impismentation This Inclcabor rewsas the logic of ris_[3_01m

Technical Refatlon termes with qualifad links: 274 Terms present but ““not™ lnked: -

taedback hittpoipur ongidcbams! punksher » hEpopUNLoNg 0t amS/ prOVENENCe

Engure the RDF Inchudes qualffed IInks In the following Neids: hipafpur.org/dctemspubilsher,
"hit e w3 ongnsideatFcomactPoint, hifp: fpur.ong‘octemetspatiar,
"hitzrfpaun. crgfdetermetamparal’, TipoUpun. orpdctermeiprovenance”,

Tips "hifgiipur orgide/termesrelation’, "hifpipurl crgidotemmssFanon,
“hitpefwasoad ongine/admersample’, Titpcfasaw w3 ongmadeatFaccesslIRL,
"hitmfwen w3 onginsdqwrasCualityAnrotation’. These references should dearty Indicate the
relafionship type (e.g. creator, edior, or geographic coverage) and be expressad as valid URs,
biank nodes, or siructured dictionanes.

RDA-13-04M - Metadata include qualified references to other data =+
0%
Indicator Level Cptional

This Indicabor s lnked o the Tollowing prnciple 15 (Meta)data Inciude qualited referencas o

Indicator other (metajdata. This Indicator concems how metadata connect to oiher data References

Zassasment must be qualified, meaning that the reiatisnship nole of the related resource |s specified, for
exampie, dataset X s denved from datasat v,

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation



S EUCAIM

CANCER IMAGE EUROPE

rmil ation This Indlcator reusas the logle of ria_[3_Did
Technical
S Mo references to other data.
Tips mia_I3_Dam.tps
Reusable
T1.41%
RDOA-R1-01M - Certain atiributes relevant for reuse are included =+
S0%
Indicator Level Essenta
—— This Indicator Is Inked to the Tollowing principle R1: (Metajdata ane rchiy described with 3 pluraitty
ant of accurate and relevant atibutes. The Indicator refers to both the quantity and qualty of
Agsaazm Mmietadata provided to enfance data reuse.
Technical Compares the ROF metatata wih a comfigured st of tenms conskdered relevant for reuse. The

Implementation 5C0MR |5 proportional to e number of elements found In e ROF relative fo the expected iotal.

Found 1921 metarata elements Mat enhance reusality. Mssing
[Mttpicataiogue sucaim cancenmage euEucaimiapinCoilections/colummiqualty._annciatior,
TS AW W3, 07 TRVDCah- e S Sampla’]

Technical
Taedback

Ersure the RDF Incudes the following reuse-enhancing Nelds: hitpipun. ongdctenmesspatiar,
hitpetcataiogue-eucaim.grycap Sm.ups es/Eucalmiapl M ColecionsColumnImEge_year_aEnge’,
“hitpofpurd orgidefermstype’, hitpciwesawd orgnstdeatftheme’, "hifpicatalogue-
BUCEIM. grycap. [Sm.upv.esEucalmyapl rdiColectonsicolunrisample, Titp:catalogue-
EUCAIM. Qrycap. Sm.upy. esEucalmiapl i Colecions/columnquallly_annotator,
hitpctesaw healthdeatap org/minTyplcaldge’, Tip-fwaww healthdeatap orpmax Typlicalsge’,
“hitpotferaw healthdeatsp omgmumbemifReconds’,
Nitperaw healthdcatap. o numbemfUniquelindviduals’,

Tips Tittpe: v, eucaim. onyMasAssociabedSe, Titps wwa Eucaim. orghas Condtion,
hittpe: Aww eLcaim. orphasi magebodalty’, Titps: v eucaim. crphasimageSomyPart,
Titps: wwe eucalm. orphasimagevendor, "haprcatalogue
UM, grycap. [Sm.upv.esiEucalmapl riColectonsicolumicolisction_method, Mipeicataiogue-
EUCAIM. QryCap. Sm. upy. es’Eucalmiapl i Colecions/columnacess_nghts',
Tt S orgidow dpy-ERoEShas Pumose’, Titpteataingue-
EUCaIM. grycap I3m. Py, es/Eucalmiapl rdb Colecsonsicolumniversion, hipaicatalogue-
UM, grycap. [Sm.upv.esiucalmapl riColect onsicolumnintemperabiity_levar. Thess fisds
miust be present with sutable values to conskder the resoums reusabie.

RDA-R1.1-01M - Metadata include information about the license under which
the data are published for reuse
100%

Indicator Level Essema

This Indicator |5 Inked to the following pringpis R1.1; {Met)dats are released win 3 dear and
mﬁﬂuEmm"mmemmmﬂﬂm [H'mmﬂl! meEdata
about Me congitions (2.0., oilgations, FESmcions) undsr which the data can be raused.

Indicator
Zgsgasment

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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Checks I the metadata Includs at k=ast one value undar the fam configuned 35 In doenmesnights.

Technical If cne or more licenses are found, 100 points are awarded. | no nightslicense ks present, it
Implementation nspects IMage_acoess_type as contextual Informaton jrestictedtnon-pubile acoess doss not
raplace 3 bcanss)

Liceresainghts detacted In debenmsnights. Mon-standard but rescivabs:
hi:eatalogue. eucalm. cancanimage: ewEucalm/aplndtRights Trame=IN_SITU intemal policy
giefected; consider Mapping to 3 communky license). Access conext

 access hype=hifpoicatalogue sUcaim canceimage. sWELCaY aplniImage_acosss_fype?
name=NOoN_PUBLIC,
hi:eatalogue. eucalm. cancanmage: ewEucalmiapldimage._access fype?
name=RESTRICTED ACCESS.

Technical
Taedback

RDA-R1.1-02M - Metadata include references to a standard license under whish
the data are published for reuse

0%

Indicator Lavel Recommendabie

Indicator This Indicator reguines that the reference io rese conditions be 3 standard license, ramer than

2 sment 2 locally defned one. The Indleator can be evaluaied by checking that the lkcense ks Indeed a
siandard lcense. Exampies Indude Creative Commons and Open Data Commons lleenses.

Technical Chiacks the resuits of rda_r1_1_01m i gty any stantdard llcenss, whethar provided 35 3

Implementation lirik o tteral value.

Technical

. Community-standard requirement not satisfied. Consider using a standand license.

Tips Inciudie the resounce standard license In the dolemms:nighis metadata Naid IF avallabie.

RDA-R1.1-03M - Metadata include machine-readable references to a standas
license under which the data are published for reuse
100%

Indicator Level Recomimentaie

This Indlcabor s linked o the Tolowing prnciple R1.1: (Meta)dats are neieased with a ciear and
Indicator accesslble data usage Icense. This indicator concems how he reuse lcense ks expressad
Zassasment Instead of 3 human-readable texd, the lcense should be expressed In a machine-processabie
way, &g, for automated searches.

Technical Checks the results of rda_ri_1_[m o identify If the license is resolvabie {must be a link).
Implementation

Machine-understandable requirement satisfied. Non-standand but rescivaiie:

hittpeatalogue: sucalm cancenmage s ELCalTY apldiRights Tname=iN_SITU Mon-standand but
Technical resolvabie: hitpicatalogue eucaim cancenmage. swEucalmiaplrdlimage_access fype?
Tasdback rame=pON_PUSLIC, Mon-standand but resolvabie:

hitpticatalogue sucalm cancedmage euTucalmiaplndlimage_access type?
rame=RESTRICTED _ACCESS.

RDA-R1.2-01M - Metadata include provenance information according #e

community standards
100%

Deliverable 2.5 The FAIR Report: Data Maturity Model Adoption on the EUCAIM data federation
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Indicator Level RECOMITEnEak

This Indicator i linked 10 the following principlie R1.2- (Metadata are associabed with detaled

Indicator provenance. It requires that metadata Incude IToNTETon aDout the data's ongin, history, or

apsgasment
=m workfiow In 3 way that conforms to slandards used In the producing community.
Technical Chieclis whether the ROF contains at least ona entry under the configured provenance tem. i
Implementation prowenance infommiation 1S found, 100 points are awanded.
Technical
t Found prowenance Information In the metasata,

RDA-R1.2-02M - Mefadata include provenance using a community-aligness
cross-domain format

0%
Indicator Level Cptional
indlcator This Indlcator i linked 10 the Tollowing principie R1.2: (Metajdata are associated with detaled
. sment provenance. It requines hat provenance Infomation In metasata follow a cross-domaln
machine-understandable format.
Technical Checks whether the RDF Inciudes prowenance Information using a machine-undesstandabie
| tats valug (IR or typed Iherd). Evaluates the value of the configured provanance field; 7 It a URI
mplementation o typad iteral, 100 poinis are awarded,
Technical Prowenance 15 presant but Its valle s not machine-understandabie (must b2 an 1R o a typed
faedback Ieral)
Tips Ernsurs that Mitp:fpun omydetemsiprovenance’ contains elther a URI je.g., DOl or URL)or a
typed Iieral (2.9, dabe with “rsgtdate’). This alows automatic processing by systems.
RDA-R1.3-01D - Data comply with community standards =+
100%
Indicator Lavel Essertial
Indicator Thits Indicator Is Briked (0 the Tollowing pringpie R1.3: (Mets)oata meet domain-relevant
Agsessment community standands. It rRquires the data to comply with relevant communky standards.
Technical Checks whether Me Meid configured as 'tenms_community_standard contains any recognized
Implsmentation community formats llke DICOM, DICCM-SEG, or MITTI. If any are found, 100 points are

awarded.

Technical Teedback Dataset format compiles with community standands [DICOM, DICOM-SEG, niff).

RDA-R1.3-01M - Metadata comply with community standards =+
46%
Indicator Lewvel Essenilal
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Indicator
agsgasment

Technical
Implementation

Technical fesdback

Tipe

e

This indicator s Inked to the Tollowing princiole R1.3: (Meta)data mest domain-relevant
community standards. It requines metadata to comply wiT si3ndards estabiished In thelr
daomain.

Checks wWhether metatata confor o the "healthdeat-ap' profllie, evaiuated via the result from
ma_1_0im.

Commurity-siandand requirement not saisfied using Healfh-DCAT-AP < 50 points.

Eresure the RDF compiles with the Hea RDCAT-AP proflie.

RDA-R1.3-02D - Data are machine-readable and comply with community

standards

Indicator Level

Indicator
Zgsgasment

Technical
Implementation

Technical fegdback

100%

Thits Indlicaior ks nked to Te folowing principie R1.3: (Metajdata mest domain-rievant
community standands. It raguires that dats comply with 3 community standard In a machin

This Indicator evaluates whether the data format s considiered 3 machine-r2adabie
community standard, such as DICOM, DICOM-SEG, or NIFTL

Cartaset format complles wil machine-understandable community standard (DICOM,
DICOM-SEG, nifl).

EUCAIM

CANCER IMAGE EUROPE

RDA-R1.3-02M - Metadata are machine-readable and comply with communisde

Technical fesdback

Tips

standards
45%
Indicator Lavel Essenta
Indicator This indicator is Bnked to the follkwing principie R1.3: {Meta)jdata meet domain-relevant
communily siandands. It requires that metadata comply with a community standand In a
Agseasment
Technical Evalusies whether metadata comply with @ machine-undersiandabie community standard
Implementation 1ezing the score oblained for the HeaMDCAT-AR profle In rda_[1_0im.

Matadata is not expressed In any machine-undenstandaie community standand. Please
check he Health-DCAT-AP. Healti-DCAT-AF = 50 points.

Ereure the RDF s struciured according 1o the HealthDCAT-AR proflie.
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