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Why metadata matters

Story of average data provider



• No or bad metadata = Hard to find / interpret / reuse data
• Key in FAIR - https://www.go-fair.org/fair-principles/

oFindability
oAccessibility
o Interoperability
oReuse

• Data lake vs. data swamp



What is





"Data about data."
 ISO/IEC 2382-1:1993

DCMI



Metadata types

Descriptive Structural Administrative

Title Formats Rights

Author Checksums Provenance

Description Relationships Technical



Metadata Profile Use Case (with Examples)

Dublin Core Describing digital objects in institutional repositories (DSpace, Omeka), archives, and digital libraries.

MARC / MARC21 Bibliographic metadata in library catalogs (OCLC WorldCat, Koha, national libraries).

MODS Rich bibliographic records for digital libraries and archives (e.g., Library of Congress collections).

PREMIS Digital preservation metadata to track provenance, fixity, rights, and preservation actions (Archivematica, 
Rosetta).

DCAT Metadata for open data portals and research data catalogues (e.g., data.gov, European Data Portal, 
Dataverse).

DataCite Describing research datasets and assigning DOIs (Zenodo, Figshare, institutional repositories).

Schema.org Structured data for the web, enabling dataset discovery by search engines (Google Dataset Search, JSON-
LD in websites).

VRA Core Describing artworks, architecture, and visual resources (museum and art databases like CONTENTdm, 
CollectiveAccess).

ISO 19115 Geospatial metadata for datasets, maps, satellite imagery, and GIS services (GeoNetwork, INSPIRE 
directive portals).



Examples



Metadata modelling



Purpose of metadata modelling

• Consistency of resource description
• Interoperability across systems
• Extensibility & scalability
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(Meta)data modelling

Conceptual 
model

Logical model

Physical model

What does it mean?

How is it structured?

How is it implemented?



(Meta)data modelling

Conceptual 
model

Logical model

Physical model

UML diagram, RDF 
classes, properties, 
vocabularies

XML Schema, RDF/OWL, 
JSON schema, logical ER

SQL table, Turtle, XML file, 
JSON(-LD), YAML



Conceptual modelling in

RDF



Conceptual model

• Captures meaning and semantics
• Brings common understanding among stakeholders

Author Book
writes

title

pages

binding

ISBN

first name

surname

birth date



What is RDF

• A W3C standard for representing data on the web
• Based on triples:

oAuthor writes a book
oAuthor has first name Stephen
oAuthor has surname King
oPet Sematary is a book
oAuthor Stephen King wrote a book Pet Sematary



Using RDF for conceptual modelling

• Adding meachine-readable semantics
• Graph-based
• Cross-domain linking

Author Book
writesfirst name

surname

A book is a structured medium 
of recorded language, 

typically organized into 
chapters, designed to 

communicate ideas across 
time and space.

Book

According to the International 
Society of Written Media 

(ISWM), a book is defined as a 
bound set of at least 36 leaves 
(72 pages) of text, illustration, 
or digital equivalent, intended 

for public distribution.



RDF principles

 Interoperability — shared standards (Dublin Core, Schema.org, 
SKOS, DCAT).

 Extensibility — extend vocabularies without breaking existing 
data.

 Reusability — align with existing ontologies rather than 
reinventing.



RDF principles

 Linked Data — easy integration across domains (libraries, archives, 
research data).

 Reasoning — semantic queries (SPARQL) and inference.
 Technology independence — RDF can be implemented in 

databases, APIs, or documents.



Ontologies & Vocabularies

• Provides shared semantic 
anchors

• Facilitate cross domain 
mapping and linking

• Dublin Core – general resource 
description

• FOAF – people and organizations
• SKOS – controlled vocabularies
• DCAT – data catalogues and data 

sets
• PROV-O – provenance metadata



Interoperability & Extensibility

Dublin Core

DCAT

DataCitepublication citation

dataset



Interoperability & Extensibility

Dublin Core

DCAT

DataCitepublication citation

dataset

CCMM

Classes + 
attrs

Classes + 
attrs



Comparison
Aspect RDF / conceptual model Pure technical model

Flexibility Graph based, open-world, extendable Rigid, schema-bound, closed-world

Interoperability Uses shared ontologies Siloed, difficult to cross-domain 
mapping

Evolution Can add new predicates and classis without breaking Schema changes disruptive

Semantics Rich semantics meaning using ontologies Semantics implicit in system design

Queries SPARQL, federated queries across datasets SQL/XPath limited to one system

Use case Ideal for cross-domain metadata, linked data Suitable for performance-intensive 
structured storage

Performance Slower, complex queries costly Optimized, mature query engines

Learning curve Requires ontology knowledge, RDF syntax Familiar to most developers

Adoption Strong in libraries, archives, research, gov data Dominant in enterprise



RDF Coneptual model summary

Strengths of RDF modelling
• Semantic richness
• Flexibility & Extensibility
• Interoperability & Linking
• Technology independence

Disadvantages of RDF in practical use
• Complexity of standards
• Performance limitations
• Steep learning curve
• Tooling fragmentation
• Limited industry adoption



Logical & technical models



Metadata Profile

Selected elements

Cardinalities and 
requirements

Community extensions

Constraints and rules



Building profile

Define scope
• Which concepts 

are relevant?
• Are the 

definitions 
narrow enough?

Select 
vocabularies
• Dublin Core
• Data Cite
• DCAT
• PROV-O

Specify 
constraints
• Cardinality
• Data type
• Controlled 

vocabularies

Output as 
formal profile 
document
• SHACL
• HTML
• Etc..



Technical Schema

Different serializations, but same conceptual semantics.





Same metadata in various formats

• Conceptual element (RDF):
o my:metadata dct:title “Metadata Modelling Presentation”@en

• Logical profile:
o Title: mandatory, single value, string.

• Technical implementation:
oXML (XSD): <dc:title>Metadata modelling presentation</dc:title>
o JSON (Schema): "title": "Metadata modelling presentation"



Q&A's
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