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Interoperablility Frameworks

Among the most important, but most challenging, recommendations of the
Turning FAIR into Realityeport, is R.4:

W5 S gistérgperhbility frameworksfor FAIR sharing within disciplines R e
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and for interdisciplinary research: Research communities need to be S B
supported to develop interoperability frameworks that define their @ 78
practices for data sharing, data formats, metadata standards, tools and | i S -
infrastructure.To support interdisciplinary research, these e

interoperability frameworks should be articulated in common ways and " * e TURNING
adopt global standards where relevarf v FAIR INTO
LY FEdzSYagAlrt y20Aa2y 27 WLYGSNELJSNJ-: AL
Led directly to the EOSC Interoperability Framework.

Needs to covelegal, Organisational, Technical, and Semantic ;- . .' O :
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Core driver of CODATA work on the WorldFAIR project and WorldFAIR+ -0 .

initiative, and on the CrosBomain Interoperability Framework (CDIF).



What is the CDIF (CreB®main Interoperability Framework)?

Identifies a set of functional requirements for interoperability,
particular for steps in data combination, and identifies good
practices for each of these requirements.

Draws on work with the WorldFAIR case studies and with a
number of international initiatives (ODIS, Science on
{OKSYI ®2NHZ 'b {dGlFGa YD &2NJ
Good web practicesSignificant proportion of CDIF rests on
good web practice, domain neutral standards and good practict
disciplines can adopt or map.

Use casesdomain or crosslomain projects or data services
that need to combine data for analysis, modelling etc.

Directed at implementersdescribes use cases, identifies
standards, gives guidance and on how to implement them.

Categorically not a new standardRather it is a framework of
existing and emerging standards.

A framework of standards/specifications to providelagua
franca

HOW STANDARDS PROUFERATE:
(468 A/C CHARGERS, CHARACTER ENCODINGS, INSTANT MESSAGING, ETC)

SITUATION:
THERE ARE
4 COMPETING
STANDPRDS.

47! RIDICULOUS!
WE NEED To DEVELOP
ONE UNVERSAL STANDARD
THAT COVERS EVERYONE'S
USE CASES.  yepun
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SITUATION:
THERE ARE
|5 COMPETING
STANDPRDS.




What is CDIF?

The Cross Domain Interoperability Framework (CDIF)

IS a set of practicalmplementation-level principles

designed to improve data management practices

within any community and lower the barriers tooss CORE DISCOVERY
domain data reuse CDIF offers standards and -
methodologies for achieving different types of
iInteroperability necessary for reusing data across
diverse domains. It is (currently) built around five core
profiles that address the essential functions for 2BRD
implementing crosslomain FAIR principles.

CORE ACCESS

Serves a number of use cases, but above all those of CORE CONTROLLED VOCABULARIES
finding and combining / integrating data for (SKOS)
subsequent research.

CDIF was first released in May 2024 as an output of CORE DATA DESCRIPTION
the WorldFAIR project:
https://doi.org/10.5281/zeno0do.11236871

The point of reference for CDIF and its component
profiles is now the CDIF Bodittps://bit.ly/CDIFBook

(Schema.org / DDI-CDI)
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https://doi.org/10.5281/zenodo.11236871
https://bit.ly/CDIF-Book
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Discovery Profile

Discovery profilehttps://bit.ly/cdif -discovery

A Content modethat specifies the information
expected to be included in any metadata record, with
required, recommended and optional content items.

AJSONLD serializatioffor that content using the
Schema.orgocabulary to define the fields in a
metadata record, an@n implementation using the
DCAT rdf vocabulary

Workflows to publish CDIF metadata that is can be
found and indexed by search providers using standard
web technology

Variable description in the discovery metadata
Name of the variable as it appears in the dataset.
Uses schema.org variableMeasured.
Text description.
propertylD with URI for the represented concept.

CORE DISCOVERY

(Schema.org / DCAT) «—

CORE ACCESS

(ODRL) ¢

CORE CONTROLLED VOCABULARIES CDIF
tskos) — METADATA

(JSON-LD)
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https://bit.ly/cdif-discovery
https://cross-domain-interoperability-framework.github.io/cdifbook/metadata/contentmodel.html
https://cross-domain-interoperability-framework.github.io/cdifbook/metadata/schemaorgimplementation.html
https://schema.org/
https://cross-domain-interoperability-framework.github.io/cdifbook/metadata/dcat.html
https://cross-domain-interoperability-framework.github.io/cdifbook/metadata/publication.html

Description Profile: DDI CDI for Data Structure, Variable Cascac
t NP OSY |l yOSX

class VariahleCascade /

Important to think about how we combine data for credsmain research.

Concept ‘

Data Documentation Initiative (DDI) Crd3smain Integration (CDI) specification ‘
contains three modules to assist with this: Zﬁ

Structural Descriptionassists processing of data structure transformations
across four data structures.

ConceptualVariable

+ descriptiveText: InternationalString [0..1]
+ unitOfMeasureKind: ControlledVocabularyEntry [0..1]

Data Description / Variable Cascadescribes data at an atomic level,
describes relationships between concepts, representations and instances jx D

n

(assists with combining data and documenting information loss). 0.+
Provenance and Processingodule uses PRGY and SDTL to provide and T
relay provenance and processing information. L i

+ describedUnitOfMeasure: ControlledVocabularyEntry [0..1]

0.1
isBasedOn
0“*

‘ ® InstanceVariable
‘ physicalDataType: ControlledVocabularyEntry [0..1]
platformType: ControlledVocabularyEntry [0..1]
variableFunction: ControlledVocabularyEntry [0..#]
source: Reference [0..1]

DATA DOCUMENTATION INITIATIVE

Now officially releasedttps://ddialliance.org/ddicdi

+ o+ o+



https://ddialliance.org/ddi-cdi

Human resources are veryexpensiveanddeficit- ! j u! t ! vt v b mmz !
appropriate expertise inrhouse.

Possible solutions:

6 Building and finetuning Al/ML pipelines for the automatic metadata

enrichment and linkage prediction, and verification with human experts.

& applying NLP for NER, data mining, topic classification etc with human
verification.
building multidisciplinary knowledge graphs should facilitate the
development of new projects with various research communities to
facilitate and motivate them taking ownership of their own data as soon
as they see the added value in Apowered solutions.

But first, we need to start production of Al-r e ady dat aé

O«





http://drive.google.com/file/d/1tFzTDC9RPJ0wMnCTBBBJSBJMpv0L6mTy/view

Al-ready data- Croissant for Machine Learning spec (2024)

Croissant Format Specification

Version 1.0

Published: 2024/03/01
http://mlcommons.org/croissant/1.0
Authors:

« Omar Benjelloun (Google),

¢ Elena Simperl (King's College London & ODI),
¢ Pierre Marcenac (Google),

¢ Pierre Ruyssen (Google),

¢ Costanza Conforti (Google),

¢ Michael Kuchnik (Meta),

¢ Jos van der Velde (Open ML),

¢ Luis Oala (Dotphoton),

 Steffen Vogler (Bayer),

¢ Mubashara Akthar (King's College London),
¢ Nitisha Jain (King's College London),

¢ Slava Tykhonov (DANS-KNAW)

Introduction

Datasets are the basis of machine learning (ML). However, a lack of standardization in the description and semantics of ML datasets
has made it increasingly difficult for researchers and practitioners to explore, understand, and use all but a small fraction of popular
datasets.

The Croissant metadata format simplifies how data is used by ML models. It provides a vocabulary for dataset attributes, streamlining
how data is loaded across ML frameworks such as PyTorch, TensorFlow or JAX. In doing so, Croissant enables the interchange of
datasets between ML frameworks and beyond, tackling a variety of discoverability, portability, reproducibility, and responsible Al
(RAI) challenges.

https://mlcommons.github.io/croissant/docs/croissaispec.htmi

&

Learn more about Croissant at ML

Global News Engagement on Social Media commons

O0G

Insights from CNN, BBC, Al Jazeera, Reuters

Data Card Code (3) Discussion (0)  Suggestions (0) Kaggle data
About Dataset

This comprehensive dataset offers a deep dive into the social media engagement metrics of nearly 4,000 posts from four of the world's leading
news channels: CNN, BBC, Al Jazeera, and Reuters. Curated to provide a holistic view of global news interaction on social media, the collection
stands out for its meticulous assembly and broad spectrum of content.

Dataset Overview:
Spanning various global events, topics, and narratives, this dataset is a snapshot of how news is consumed and interacted with on social media
platforms. It serves as a rich resource for analyzing trends, engagement patterns, and the dissemination of information across international
borders.

Data Science Applications:
Ideal for researchers and enthusiasts in the fields of data science, media studies, and social analytics, this dataset opens doors to numerous
explorations such as engagement analysis, trend forecasting, content strategy optimization, and the study of information flow in digital spaces.
It also holds potential for machine learning projects aiming to predict engagement or classify content based on interaction metrics

Column Descriptors:
Each record in the dataset is detailed with the following columns:

_) KANCHANA1990 - UPDATED 6 DAYS AGO -~ = New Notebook &

Download (267 kB) | ~ H

Export metadata as Croissant

Usability ©
10.00

License
0ODC Attribution License (ODC-

Expected update frequency

Never

Tags
Online Communities
News Social Networks
People and Society

Data Storytelling

OpenML Q Search datasets
438 datasets found ( verified €3 F'Y
m
<
Data Detail Analysis Tasks
OpenML data platform, .
Benchmarks E1 download json xml Croissant
- S monks-problems-2

BID:334 @verified EBARFF  @Public @ 2014-08-26 Pv.1
@ Josauin Vanschoren ) W 3likes M Oissues @34 downloads

@ artifiial Machine Learning  mythbusting 1 OpenML100  Statistics ~uci

Description

Thrun (Carnegi
Source: UCI - October 1992
Please cite: UCI

Contribute

The Monk's Problems: Problem 2

learning algorithms ought to be compared: the three MONK's problems.

8l Termsa Citation The target concept i i 2nd Monk's. i of the logical formula:
MONK-2: EXACTLY TWOof{al=1,a2=1,a3=1234=1,a5=1.a6 =1}

:

Once upona time,in July 1991, the monks of Corsendonk Priory were faced with a school held in their priory, namely the 2nd European Summer School on Machine Learning. After listening more than one
week to awide variety of learning algorithms, they felt rather confused: Which algorithm would be optimal? And which one to avoid? As a consequence of this dilemma, they created a simple task on which all

10


https://mlcommons.github.io/croissant/docs/croissant-spec.html

Most Machine Learning datasets are uniquely structured and require specialized handling.

Users spend a lot of efforts on data-related tasks.

What makes Datasets used in Machine Learning special?

0 Often combine unstructured (text, image, video) and structured (tabular, json) data
O Needto be "flattened" / denormalized to be used in ML frameworks and tools
0 Need ML-specific metadata
(e.g., Responsible Al info, test/train/validation splits, labels)
0 Require versioning / checkpointing to support model snapshots and reproducibility

Credits: Croissant working group



Create Croissant's Croissant for ML: state of art

A~ via GUl or CLI
from your files '
and P et

metadata ! - ~ scan to access slides
. 7 \\\ ) Create and links

METADATA dataset name and provenance
gf‘igg?‘ﬁgi Eles and where :? downlc:)ald them ” ’ Support for
ow to convert files to tables 4 ! » H
SEMANTICS decoding columns to appropriate types - < ‘,’ >700k datasets by “ é Ed Itor
=" ' major data repos;tones \
I incl. Kaggle, HuggingFace, ! y  https://huggingface.co/spaces/MLCom
UPLOAD

g2 taverse and OpenML mons/croissant -editor
, 3z Platform auto generate
y  https://huggingface.co/datasets
y  https://www.kaggle.com/datasets

Discover and find

3 Google Dataset Search

y  https://datasetsearch.research.google.
com/

3 Crawler in repo

y  https://github.com/mlcommons/croiss
ant/blob/main/health/visualizer/report
huggingface.ipynb

CREATE

1

TensorFlow

UPDATE

SEARCH &

_ DOWNLOAD v Use it
s Colab
[https://githubtocolab.com/micommon
ot o our s/croissant/blob/main/python/mlcrois
favourite ML | sant/recipes/tids_croissant_builder.ipy
framework !,' n_bJ
y  Original
S~ [https://github.com/miIcommons/crois

sant/blob/main/python/mlcroissant/re
cipes/tfds croissant builder.ipynb



https://huggingface.co/spaces/MLCommons/croissant-editor
https://huggingface.co/datasets
https://www.kaggle.com/datasets
https://datasetsearch.research.google.com/
https://github.com/mlcommons/croissant/blob/main/health/visualizer/report_huggingface.ipynb
https://githubtocolab.com/mlcommons/croissant/blob/main/python/mlcroissant/recipes/tfds_croissant_builder.ipynb
https://github.com/mlcommons/croissant/blob/main/python/mlcroissant/recipes/tfds_croissant_builder.ipynb
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https://graph.codata.org
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O«
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Dataset-level metadata
3 Based on schema.org/Dataset

3z Best practices for required fields, licence choice, etc.
Resource description

3 Flexible data access schemes (files, archives, local / remote directories)
3 Support commonly used file formats (text, images, video, CSV, JSON, etc.)
3 Allow for fine-grained versioning / checkpointing, and resource verification via

checksums
Content structure

3 Agnostic to specific file formats

Describe structure of tabular and nested data

Expressive data type system with support for common semantic types
"Join" across structured and unstructured data

Define "flattened" / denormalized views that are suitable for ML applications
ML Semantics

3 Mechanisms for data-driven Responsible Al
3 Describe and link ML-specific concepts, e.g. labels, variables, training/test splits

g
g
e
e



Example for tabular content (CSV table)

{
"identifier" : "movies" "name" . "genre"
"@type" : "ml:RecordSet" "@type" : "ml:Field" :
"source" . "#{movies -table}' , "dataType" : "sc:Text"
"key" : "#{movie_id}" , “repeated” : "true"
“field" [ "source"
{ {
"name"” . "movie_id" "data" : "#{movies - table/genres}" :
"@type" : "ml:Field" : "applyTransform" :{ "separator" : "[" }
"dataType" : "sc:Integer" , }
"source" . "#{movies - table/movield}" }
2 ]
{ }
"name" : "title" :

"@type" : "ml:Field" , ) )
movield,title,genres

"dataType” : “sc:Text” 1,Toy Story (1995),Adventure|Animation|Children|Comedy|Fantasy
"source" : "#{movies - tableftitle}" 2,Jumanji (1995),Adventure|Children|Fantasy
} 3,Grumpier Old Men (1995),Comedy|Romance

’ 4,Waiting to Exhale (1995),Comedy|DramaJRomance




"name": "split"
"@type": "ml:Field"
"dataType" : |
"sc:Text"
"ml:Split"
1,
"source" :{
"data" :

ML semantics: Splits

"#{caption_annotations - files/filename}" :

"applyTransform"

"regex" : ".*_ (valltrain) 2014\ \ .json$"

I3

"references" . "#{split_enums/name}"

name,url
train,https://mlcommons.org/definitions/training_split
val,https://mlcommons.org/definitions/validation_split
test,https://mlcommons.org/definitions/test_split




WOpen source project developed by Institute for Quantitative Social Sciences (IQSS) at
_the Harvard University
WPublished on github  with a history back to 2006 (which is quite long for collective
software development)

WVery dynamic and experienced development team working in an agile environment
(e.g., community call scheduled once in two weeks)

WClear vision and understanding of research communities requirements, public
roadmap

WStrong community (mix of software developers, Dataverse instance providers, and
partly user communities) behind of Dataverse is helping to improve the basic
functionality and develop it further

WDataverse has been selected as a data repository infrastructure by countries from all
continents

WState - of -the art well developed architecture with rich API endpoints to build further
application layers around Dataverse

17



Dataverse backbone is Application Program Interface (API)

API Changelog (Breaking Changes)

Installation Guide
Contributor Guide
Developer Guide
Container Guide
Style Guide

QA Guide

Grant File Access:

Reject File Access:

Revoke File Access:

List File Access Requests:

User Has Requested Access to a File:
Get User Permissions on a File:

°

°

°

°

°

°

Downloading All Files in a Dataset

The “download by dataset” APl downloads as many files as possible from a dataset as a zipped bundle.

By default, tabular files are downloaded in their “archival” form (tab-separated values). To download the original files (Stata, for

example), add format=original as a query parameter.
There are a number of reasons why not all of the files can be downloaded:

« Some of the files are restricted and your API token doesn’t have access (you will still get the unrestricted files).

AP| Changelog (Breaking Changes)

% Dataverse Guides ~ v68  About Dataverse Search % Dataverse Guides  v6.8  About Dataverse Search
Search Search SearCh API
The Data Access API provides programmatic download access to the files stored in a Dataverse installation. More advanced features of
' the Access AP include format-specific transformations (thumbnail generation/resizing for images; converting tabular data into Contents:
UserGliide alternative file formats) and access to the data-level metadata that describes the contents of the tabular files. User Guide
. . » Parameters
Admin Guide o .
Eonionts Admin Guide « Basic Search Example
Al Guide ontents: Al Guide « Advanced Search Examples
. « Downloading All Files in a Dataset o Narrowed to Collection, Show Relevance and Facets
API Guide AP Gui ) ?
i o Basic Download By Dataset | Guide o Retrieve Released Versions Only
Dl o Download By Dataset By Version Introduction o Include Metadata Blocks and/or Metadata Fields
Getting Started with API's . « Basic File Access Getting Started with APIs o Include Specific Fields Only
API Tokens and Authentication o Parameters: APITokens and Authentication « Date Bange Search Example
Search API o Headers: « lteration
Search API )
Data Access AP o Examples « Search Services
R « Multiple File (“bundle”) download Data Access AP o Discovering Available Search Services
e o Parameters: Native API o Using Different Search Services
« “All Formats” bundled download for Tabular Files. Metrics API o Developing Search Services
SWORD API o Parameters: SWORD API
Client Libraries « Data Variable Metadata Access Glient Libraries The Search API supports the same searching, sorting, and faceting operations as the Dataverse Software’s web interface.
Building External Tools P; ters: . . . - .
L ST Building External Tools To search unpublished content, you must pass in an API token as described in the API Tokens and Authentication section.
Dataset Curation Status API « Preprocessed Data :
Linked Data Notification APl « Authentication and Authorization Dataset Curation Status API The parameters and JSON response are partly inspired by the GitHub Search API.
fros « Access Requests and Processing Linked Data Notification API
- o ek et o Allow Access Requests: Apps Note
requent juestions 4
o Request Access: Frequently Asked Questions The search API can be used from scripts running in web browsers, as it allows cross-origin resource sharing (CORS).

Please note that in Dataverse Software 4.3 and older the “citation” field wrapped the persistent ID URL in an <a> tag but this has been

Installation Guide

changed to plaintext. If you want the old value with HTML in it, a new field called “citationHtmI” can be used.

Contributor Guide

Developer Guide Param eterS

Container Guide Nartie Type Description

Style Guide

S q string The search term or terms. Using “title:data” will search only the “title” field. “*” can be used as a
uide

wildcard either alone or adjacent to a term (i.e. “bird*”). For example,

https://demo.dataverse.org/api/search?g=title:data . For a list of fields to search, please see
https://github.com/IQSS/dataverse/issues/2558 (for now).

type string Can be either “dataverse”, “dataset”, or “file”. Multiple “type” parameters can be used to include
multiple types (i.e. type=dataset&type=file). If omitted, all types will be returned. For example,
https://demo.dataverse.org/api/search?q="&type=dataset



~ @context:

@language: “en"
@vocab: “https://schema.org/"
|} |} citeAs: “criciteAs"
column: "cr:column®
roissan export in Dataverse S R
cr: “http://mlcommons.org/croissant/"
w data:
@id: “cr:data"
@type: “gjson”
dataBiases: “cr:dataBiases"
dataCollection: “cri:dataCollection”
w dataType:
@id: “cridataType"
@type: "@vocab"
% Dataverse Search v User Guide Support Sign Up Log In det: ttp://purl.org/dec/terms/"
extract: “criextract®
Cars field: ter:field”
. fileProperty: “cr:fileProperty"
(Dataverse.org) M ap p I n g S fileObject: “eritiledbject”
fileSet: "cr:fileSet"
format: Mer: "
Root > Cars > includes:
isEnumeration:
jsonPath:
key:
md5:
parentField: “cr:parentField"
path: Yer:path"
= Admin, Dataverse, 2024, "Cars", https://doi.org/10.5072/FK2/DZRHUP, Root, V1, C 1 persenalSensitivelnformation:  “cripersonalSensitiveInformation®
UNF:6:RPA9EWHSZwqUVRZuKTJMqg== [fileUNF] Contact Owner Share rO I S S a. nt recordSet: :recordset"
— references: “crireferences”
— Cite Dataset ~ Learn about Data Citation Standards. regex: regex”
Dataset Metrics © eX p O rte r repeated: :repeated”
0 Downloads @ replace: “cr:replace”
sC: “hitps://schema.org/"
separator: “eriseparator”
source:
Description © Data about cars. subField:
transform: “cr:transform"
Subject © Other C O d e wd: Mhitos://wew. wikidata.org/wiki/"
@type: "sc:Dataset"
License/Data Use cCco1.0 conformsTo: “http://mlcommons.org/croissant/1.8"
Agreement name : “Cars"
version: "1.e"
citeAs: “hitps://doi.org/10.5872/FK2/DZRHUP"
Files Metadata Terms Versions ¥ distribution:
v @:
@type: “cr:FileObject"
name : “statal3-auto.dta"
OAI_ORE encodingFormat: “application/x-stata-13"
Citation Metadata A 2 md5: "7b1201ce6b469796837aB35377338c5a"
DataCite . "
contentUrl: statal3-auto.dta
OpenAIRE w recordSet:
Persistent Identifier © doi:10.5072/FK2/DZRHUP -o:
Schema.org JSON-LD . .
= - @type: 'cr:RecordSet
Publication Date ©) 2024-03-14 DDI - fields
Title © Cars Dublin Core o
@type: “er:Field"
Author © Admin, Dataverse (Dataverse.org) Croissant name: “make®
] DDI HTML Codebook description: "Make and Model"
Point of Contact © Use email button above to contact. dataType:
JSON ~ source:
Admin, Dataverse (Dataverse.org) @id: gt

~ fileObject:
Description Data about cars. @id: “statal3-auto.dta"



Semantic Croissant alignment with Retrieval Augmented Generation (RAG)

Semantic Croissant ML is knowledge graph ( metadata layer)

integrated with domain
vocabularies
and sustainable (FAIR).

-specific ontologies and controlled
including responsible Al. This graph is dynamic

Vector is the content of data files encoded in embeddings, with
properties and their attributes. Embeddings computed by
various ML algorithms and use different models.

Distributed Al
Jnavigation
distributed resources.

Question?
MCP is Jinterfacej between human %&W

engi nej

Jreasoni
resources.

ng
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Why Semantic Croissant?

RAG: LLM + KG

Response body
{

"analysis”: {
"model”: "llama3.2-vision",
"created_at": "2025-04-14T13:47:01.1242687852",
"done": true,
"done_reason”": "stop",
"total_duration”:
"load_duration”:
“prompt_eval_count”: 25,
"prompt_eval_duration":
"eval_count": -
"eval_duration”:
"message”: {

"role": "assistant”,

"content": "The image shows the members of Queen, a British rock band, in a recording studio setting. \n\n* The drummer, Roger
Taylor, is wearing a white shirt and black pants, while the guitarist, Brian May, is wearing a black jacket and jeans.\n* Freddie Mer
cury, the lead singer, is wearing a red jacket and black pants, and John Deacon, the bassist, is wearing a white shirt and black pants.
\n\nThe image suggests that the band is in the process of recording an album or single. The formal attire and professional setting indi
cate that they are taking their music seriously and are committed to producing high-quality recordings.”,

"images": null,

"tool_calls": null

LLM concepts as cells interlinked with knowledge graph entities
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We envision a situation where thousands of data nodes (Dataverse, Kaggle, HuggingFace,

OpenML, etc) on the web can be simultaneously queried for dataset and will form shared
Data Lake.

The old dream of Federated search/Universal catalogue can only be realised if:
(1) Crosswalks; mapping across different metadata schemes are implemented

(2) In metadata schemes we seek for ways to enrich indexes with values from controlled
vocabularies

Standard response (centralized) = standardisation and harmonisation = repository
software, certain metadata standards, or certain controlled vocabularies

New response (distributed) = explore agile solutions (Proof of Concepts) which can be
implemented by different communities (even smaller ones), so we keep variety and still
enable integration in the Distributed Data Network by applying Linked Data technologies

based on the common metadata exchange standard (Croissant ML). Al is important part of
this response.



Al assistants for human experts - ontology alignment

Various metadata schemes:

- Dataverse

- DataCite

- HuggingFace
- Kaggle

- OpenML

- CodeMeta

- Many more

Can we build automated Al service to make predictions on how metadata
fields should be mapped in Semantic Croissant with SKOS relationships?



Use case: Codemeta to DataCite crosswalks

D a t a C I t e https://codemeta.qithub.io/crosswalk/datacite/

FIND, ACCESS, AND REUSE DATA

Property DataCite
programminglLanguage Format
fileSize size
author creators
contributor contributor
dateCreated date
dateModified date

datePublished publicationYear


https://codemeta.github.io/crosswalk/datacite/

Joqvu; ldigvecmjdbujpozZfbs;!Uiflzfbs!xifoluif!lebub! x
Based on the provided facts, the most relevant property isddtePublished™*.
| fsf!lt! xi z;

+!1 1l ++ebufQvemjtife++! jJt!fygmjdjumz! efgjofe! bt! dz
request for the date when data becomes publicly available.

Let's look at why the other properties are less suitable:

* **dateCreated:** This refers to the creation date of the work, not its public availability.
* *dateModified:** This is about changes *after* the initial publication, not the initial release date.



Use case 2: automated linkage of values with controlled vocabularies

0 Wikidata
0 OntoPortal ontologies or other semantic artefacts
0 SKOSMOS vocabularies
0 Getty
0 SPDXlicenses
0 Linked Open vocabularies littps://lov.linkeddata.es/dataset/lov )
0 Geospatial Ontologies for GeoCroissant
0 GeoNames
0 SWEET Ontology
3 Interoperability with advanced semantic web tools such as SHACL oiR2RML
O Biological / Healthcare
3 MeSH Terms
3 BioPortal (OntoPortal) / OLS / OntoBee / OBO
3 OHDSI OMOP /HL7 FHIR
3 SNOMEDCT, ICD, RxNorm, CDISC, FMA, LOINC, HPO, MONDO, UMLS, GO
0 Governance related
3 GA4GH DUO
3  Open Digital Rights Languagg(ODRL)
3 Data Privacy Vocabulary(DPV)
0 Software Supply Chain

3 System Data Package ExchanggSPDX)



https://github.com/spdx/license-list-data
https://lov.linkeddata.es/dataset/lov
https://www.geonames.org/ontology/documentation.html
https://bioportal.bioontology.org/ontologies/SWEET
https://www.w3.org/TR/r2rml/
https://www.w3.org/TR/r2rml/
https://www.w3.org/TR/odrl-model/
https://github.com/w3c/dpv
https://spdx.dev/

KG+LLM integrator: automated concept prediction/1

Goal: find wikidata concept for song Hotel California

ET Jwikilink/ Get Wikilink

Parameters

Name Description

term * reauired
string
(query)

Hotel California

context * reauired
string
(query)

song by Eagles

property
string property

(query)
language
string
(query)

en

source
string
(query)

source

format
string
{query)

json

Responses

Curl

curl -X "GET" \
"https://sparqlmuse . now. museum/wikilink/7 term=Hotel%2@Cal i fornia&kcontext=songkZébyX2@Eagl es&language—en&format=json”
-H "accept: application/json”

el Caliform =,
3 wr en and composed by Don Felder, Don Henley and Glenn Frey; originally recorded by Eagles and released 1976,
a.org/wiki/Q78e394 ~

Query : Hotel California Context : Song by Eagles

"title": "Q780394",
"label": "Hotel California",
"description”; "song written and

composed by Don Felder, Don Henle
and Glenn Frey; originally recorded b

Eagles and released 1976",

ps://www.wikidata.org/wiki/Q780394

Hotel California (7s030:)

song written and composed by Don Felder, Don Henley and Glenn Frey; originally recorded by Eagles and released 1976 2 edit
* In more languages
Configure
Language Label Description Also known as
English Hotel California song written and composed by Don Felder, Don
Henley and Glenn Frey; originally recorded by
Eagles and released 1976
Dutch Hote! California single van Eagles Hotel California (single)
German Hotel California Lied der US-amerikanischen Band Eagles

French Hotel California chanson des Eagles, sortie en 1977



KG+LLM integrator: automated concept prediction/2

Goal: find wikidata concept for movie Hotel California about criminal
Query : Hotel California Context : criminal movie

E Awikilink/ Get Wikilink ~

F— "title": "Q4509386",

F— "label": "Hotel California",

Hotel California

e "description": "2008 film by Geo

:CEI:E‘:‘;:‘ criminal movie antl n I ll’
E:f:gny property llurln:
e "https://www.wikidata.org/wiki/Q4509386

ssssss

string  Source

:: ::La;t json
Hotel California (gzs00:6)

Responses
—_— 2008 film by Geo Santini £ edit
curl -X "GET" \
"https://sparqlmuse  now. museum/wikilink/? term—Hotel%28Cal i forniafcontext=Ccriminal%2emovieX2e&] anguage—en& format=json” ~ |nmore \EHQUEQES
-H "accept: application/json®
Configure
_ N X Language Label Description Also known as
xt=criminal%28movie%s28&language=en&format=json
English Hotel California 2008 film by Geo Santini
Dutch Hotel California film uit 2008 Hotel California (film)
German Hotel California Film von 2008
“title™: “Q4509386",
e S French Hotel California fim de Geo Santini, sorti en 2008

i=,
“url®: “https://vew.wikidata.org/wiki/Q4589386 ~



KG+LLM Iintegrator: automated concept prediction/3

Goal: find wikidata concept for 2013 movie Hotel California
Query : Hotel California Context : movie from 2013

=ET /wikilink/ Get Wikilink

— f

T - “title": "Q5911306",

pi e e— "label": "Hotel California",
conext ™ novie from 201 "description": "2013 film by Aji John",
property y

Hotel California (qsgi1306)

2013 film by Aji John 4 edit
~ In more languages
Configure
Language Label Description Also known as
od English Hotel California 2013 film by Aji John
200 Dutch film uit 2013
German Hotel California Film von 2013

French Hotel California film de Aji John, sorti en 2013




Problem:

Jult!objwflup!gvmmz!usvtu! Nbdi | of
dumanintheloopL) gspdfttft! up!ubl f!b! dpo
workflows. Ethics is also important, fake detection problem.

Solution:

B! mpu! pg! dzi vnbo! jo!luit f!mppglL) uppm
projects, we need to support the best for the different use cases, add

the appropriate maturity, for example, with CI/CD and introduce them to
research communities.
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specific
Ahow do we build a smarter system?0 to fAhow
human interaction into the system?o0

INTERMEPIATE FEEPBACK
"HOW PO YOU LIKE IT, SO FARZ"

AL /;m\ HLUMAN

SUBSYSTEM TOOL (IN THE LOOP)

\_/

INTERACTION & CLURATION
"NOT BAD, BUT MORE LIKE THIS..."

General blueprint for a humanin-the-loop interactive Al system. Credits:Stanford University HAI


https://hai.stanford.edu/news/humans-loop-design-interactive-ai-systems
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% Dataverse AddData~v  Search~  UserGuide  Support  SignUp  Logln #% Nectar Publisher [*importdata * import metadata  ( import data via service [ about

Root > . . . . . .
\2Dataset Information #Variables  [®Export documentation ¢ Mappings & Endpoint & Variable cascade

Earthquake dataset el otnion cuies e

0 time time Time is the continuous, unidirectiona String [ Text v u] Q
=2 &
1 latitude latitude The angular coordinate that specifies Decimal v u] o3
User, Test, 2025, 'Earthquake dataset", hitps://doi.org/10.5072/FK2/BXSHPO, Root, V1, Access Dataset ~ — —
| UNF:6:bKDZ89griSxKHIGOWShKZ == [fileINF] Contact Owner Share 2 longitude longitude A geographic coordinate that specifi Decimal v o Q
——| Cite Dataset ~ Learn about Data Citation Standards. Dataset Metrics © 2 depth depth Depth is the vertical distance from a Decimal v o 0
26 Downloads € 4 mag mag Magnitude (mag) is a quantitative me Decimal v u] Q
5  magType magType The magnitude type is a categorical String / Text v u] Q
Description () Earthquake data from Kaggle 6 nst nst The variable 'nst' represents the **N Decimal v u] Q
Subject ¢ Astronomy and Astrophysics .
7 gap gap A gap is the measurable space or se Decimal v u} o3
License/Data Use el Cco 1.0 ' _ N ' _
Agreement &  dmin dmin The minimum spatial or temporal sef Decimal v u} o3
9 rms ms Root Mean Square (RMS) is a statisti Decimal v o Qe
Files ~ Metadata = Terms  Versions '
10 net net A derived numeric quantity that repre String [ Text v u] ]
n o id id The measure of the warmth or coldn String [ Text v u} Q
1File \
12 updated updated The measure of the average kinetic ¢ String [ Text v u} Q
N earthquakes.iab
Tabular Data - 1.6 MB . ) ' !
@ Published Now 27, 2025 @ l, i 13 place place A variable that captures the geograp String [ Text v \ u} ’ | Q ’
(541
26 Downloads . . .
23 Vriables, 7717 Observations UNF:6:0kDZ..Zw== § 14 type type The ambient air temperature measur String [ Text v o Q9

Demo 32



https://nectar.dev.codata.org/?fileid=48&siteUrl=https://dataverse.dev1.codata.org&datasetid=doi:10.5072/FK2/BXSHPO&datasetversion=1.0&locale=en

Semantic Croissant in the Crossdomain interoperabillity
framework (CDIF)

= € . T3 [ D) i= Contents

® o
Introducing CDIF

CDI = Introducing CDIF What is CDIF

Who can use the CDIF?
® [y &%i%;%;%ﬂ:gy Many important research questions demand a multi-disciplinary approach in which data and resources are The CDIF W°'_'k9"°”p
used across domain and infrastructure boundaries. In such scenarios, domain-specific community standards How to contribute
fall short of the requirements for FAIR exchange of the critical metadata and other information needed. The
Cross-Domain Interoperability Framework (CDIF) is designed to support FAIR implementation for these
projects by establishing a ‘lingua franca’ for this information, based on existing standards and technology to
support interoperability, in both human- and machine-actionable fashion. CDIF is a set of implementation
recommendations, based on profiles of common, domain-neutral metadata standards which are aligned to

work together to support core functions required by FAIR.

Q_ Search x4+ K
l Introducing CDIF

Overview

Checklist to implement
Why CDIF Matters The idea for CDIF first emerged from workshops and discussions at conferences prior to the WorldFAIR
project, beginning in 2018. The WorldFAIR project provided an opportunity to advance that vision, through
aset of 11 case studies across many domains, allowing the needs and practices around FAIR within such
domains to be summarised in the form of FAIR Implementation Profiles (FIPs). Based on the FIPs and focused
Design principles meetings, the requirements for CDIF were established. A group of 30 invited experts from different FAIR
Maintenance initiatives and standards bodies made up a Working Group and an Advisory Group to synthesise the findings
from WorldFAIR and to produce the current CDIF draft.

How was CDIF Developed?

The structure of CDIF

Core Profiles/Recommendations
The framework is based on a set of five core profiles that address the most important functions for cross-

Technical expression of ~

meiadita domain FAIR implementation.

Discovery ™ 1. Discovery (patterns for metadata content, serialization and publication)

Data Access Introduction 4 2. Data access (documentation of access conditions and permitted use)

Controlled Vocabularies b 3. Controlled vocabularies (practices for the publication of controlled vocabularies and semantic artefacts)
Data Integration > 4. Data integration (documentation of the structural and semantic aspects of data to make it integration-

Universals: Time, Geography, ~ ready)



Responsible Al: Croissant and DDI

(Data Documentation Initiative)
CESSDA DATA CATALOGUE (CDC) DDI3.3 PROFILE

Responsible Al

AfAs Al advances at rapid speed there

researchers, practitioners and policy makers that we need to explore, understand,
manage, and assess its economic, social, and environmental impacts. One of the
main instruments to operationalise responsible Al (RAI) is dataset documentation.

This is how Croissant helps address RAI:

1. It proposes a machine-readable way to capture and publish metadata
about ML datasets i this makes existing documentation solutions like
Data Cards easier to publish, share, discover, and reuse;

2. It records at a granular level how a dataset was created, processed and
enriched throughout its lifecycle i this process is meant to be
automated as much as possible by integrating Croissant with popular
ML frameworks. By allowing the metadata to be loaded automatically,
Croissant also enables developers to compute RAI metrics
automatically and systematically, identifying potential data quality
issues to be fixed.

Croissant is designed to be modular and extensible. One such extension is the
Croissant RAI vocabulary, which addresses 7 specific use cases, starting with the
data life cycle, data labeling, and participatory scenarios to Al safety and fairness
evaluation, traceability, regulatory compliance and inclusion. More details are
available in the . We welcome additional extensions from the community to meet

the needs of specific dat%?gga(ﬁg gﬂee’ »(}d_Eannd domains (e.g.

geospatial, ences, cultur al

¢ cessda

DDI_XPath

Required

Ul Label

Type Repeatable Usage note

/ddi:DDlInstance/@xml:lang

increased r e

!rhﬁ : DI ocation

/ddi:DDlInstance/r:Citation/r:Title/r:String

Recommended

cogni ti daf

Recommended

Optional

Jddi:D Jr:Citation/r:Title/r:String/ g y if .r:Title/r:String'
element is present

/ddi:DDI 1Cit  Rece ded

ation/r:Language

[ddi:DDIInstance/s:StudyUnit/r:UserID Mandatory

D/@typeOfUserlD Mandatory

[ddi:DDIInstance/s:StudyUnit/r:UserID/@typeOfUserlD Mandatory
Unit/r:Citation/r:Title/r:String Mandatory

Jddi:D I dyUnit/r:Citation/r:Title/r:String/ la Mandatory

ng

[ddi I dyUnit/r:Citation/r:Creator/r:CreatorRef Recommended

erence

[ddi:D! Unit/r:Citation/r:Creator/r:CreatorRef Mandatory of 'r:CreatorReference' is

erence/r:TypeOfObject present.

| |~=|'n--r' i R ded

Reference

[ddi:D! Jnit/r:Citati Jr:Publisher Mandatory if 'r:PublisherRef

Reference]r:TypeOfObject is present

heritage)

CESSDA DDI profile

Study
iption

Language of
data file(s)

Study number
/PID

Study title

Creator

Creator

Publisher

' Publisher

Attribute

valldble in amon g

Attribute

Content No
element

Attribute

Content  Yes
element

Content  Yes
element

Attribute

Attribute

Content  Yes
element

Attribute

Container Yes
element

Content  Yes
element

Container Yes
element

Content  Yes
element

1SO 639-1 codes are strongly encouraged to be used

System-required information - nearly always "ddi:instance;3_3
http:/fwww.ddialliance.org/Specification/DDI-
Lifecycle/3.3/XMLSchemafinstance.xsd"

Title of the CDC XML document - note that the Study Title goes in
/ddi:DDlInstance/s:StudyUnit/r:Citation/r:Title/r:String

1S0 639-1 codes are strongly encouraged to be used

IS0 639-1 codes are strongly encouraged to be used if available for
the language.

This element serves two use cases. (1) Unique archival number. If no
such number available, a PID may be used alternatively (and in such
a case, the PID must be captured in this element *as well as* in
"/ddi:DDlInstancefs:StudyUnit/r:Citation/r:Internationalldentifier/r:ide
ntifierContent"). The @typeOfUserID attribute must be
"StudyNumber". (2) A URL or URN (a reference to a web resource
that specifies its location) linking to the study description on the SP
website. CDC provides a link from the study information there to the
study description on the SP website, to allow users to access the
data. [This element not visible in the Ul it is only needed for the link].
The @typeOfUser|D attribute must be "URLServiceProvider".

Must be specifed when the "ddi:DDlInstance/s:StudyUnit/r:UseriD"
element is used for the unique archival number.

Must be specifed when the "ddi:DDlInstance/s:StudyUnit/r:User|D"
element is used for the URL of the study description at the SP
website.

Title of the Study (as opposed to the title of the XML document).

Language of the study title. ISO 639-1 codes are strongly
encouraged to be used.

Reference to Principal investigator Person OR Institution

Type of object being referenced - in this case, it should always be
either "Individual® or "Organization".

A reference to the name of the institution publishing the metadata,
i.e. the name of the actual CESSDA Service Provider providing the
metadata information. Only on study level.

Type of object being referenced - in this case, it should always be
either "Individual" or "Organization".


https://cmv.cessda.eu/profiles/cdc/ddi-3.3/1.0.0/profile.html
https://link.springer.com/book/10.1007/978-3-030-30371-6
https://sites.research.google/datacardsplaybook/

DDI variables in Croissant- breaking the bias
) buusjcvuft-!tdbufhpsjft-

2 Export Metadata ~

OAI_ORE

DataCite

OpenAlRE
Schema.org JSON-LD
DDI

Dublin Core

DDI HTML Codebook
JSON

v<var v63820" name="gender" intrvl="contin">
<locatxon '1[:}1d:"'161579"/>
v<catgr:

<Ca(\lalu>1</cal\/alu>
<labl level="category">male, or</labl>
</catgry>
v<catgr
<catValu>9</catValu>
<labl level="category">RF</labl>
</catgry>
v<catgry:
<catValu>2</catValu>
<labl level="category">female</labl>

numeric"/>
Universal Numeric Fingerprint

v63998"
<location fileid:
v<catgry>
<catValu>2</catValu
<labl e1avcategory”>no</labl>
</catary>
v<catgry>
<catValu>9</catValu>
<labl level="category">RF</labl>
</catgry>
v<catgry>
<catValu>8</catValu>
<labl level="category">DK</labl>
</catgry>
v<catgry>
<catValu>l</catValu>
<labl level="category">yes</labl>
</catgry>

‘marit_a" intrvl
101579" />

contin">

numeric"/>
Universal Numeric Fingerprint"

v63876" name="marit_b" intrvl="contin">
<location fileid="f101579"/>
v<catgry>
<catValu>5</catValu>
<labl level="category">divorced, or</labl>
</catgry>
v<catgry>
<catValu=6</catValu>
<labl level="category">never married</labl>
</catgry>
v<catgry>
<catValu>3</catValu>
<labl level="category">widowed</labl>
</catgry>

type="Dataverse:UNF">UNF:

: IMDNaB j EgQqOgNVUPISKwA==</notes>

type="Dataverse:UNF">UNF:3:0ueQkfY5y@dpXfIyYmI6MQ==</notes>

VOoj ut

Responsible Al in

Croissant?



