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Introduction
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https://www.europeana.eu/en/item/15513/1007

Europeana's present metadata aggregation flow

A centralized repository
of metadata harvested
using the OAI-PMH
protocol
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The Europeana Data Model (EDM)
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COMMON EUROPEAN

. DATA SPACE FOR
Becoming a data space CULTURAL HERITAGE

DATASPRACE
FRAMEWORK

Changing how we respond to
the needs of data providers

a8 NEw TyPes
and data recipients of DATA

Diversifying data sharing
pipelines to address:
- thevaried needs of CH
Institutions
- the diversification of
data products




Linked Data metadata aggregation process

Machine-actionable dataset metadata \

in DCAT-AP:
e Metadata about the dataset
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Linked Data metadata aggregation process
2

Where can we find Dutch EDM linked data for Europeana?

Dataset Europeana
Register
Lels) ed and linked and

Datasets for aggregation are retrieved via SPARQL.:
e Europeana queries for datasets compliant with

EDM
. e DCAT metadata is obtained from the SPARQL
National .
. endpoint
Archives

(use of SPARQL is not mandatory when dataset have

dutch digital resolvable URIs that point to DCAT metadata)
%%:2:&2%: \_ e




Linked Data metadata aggregation process
2

Where can we find Dutch EDM linked data for Europeana?
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ﬁ he DCAT metadata is processed by Europeana:
e Dataset distributions (data dumps) are downloaded
pipeline

e The RDF graph of the dataset is segmented into website
individual records in EDM RDF/XML (Europeana is k.
based on records)

e After this point, the regular dataset ingestion process

: Photocollection Photographs
and tools of Europeana are applied /Ao/n metadata as RDE "'f
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Linked Data metadata aggregation process

Linked Data Event Streams as
an alternative to data dumps ed data for Europeana?
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The LDES profile
for cultural
heritage datasets
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Why use LDES

e LDES applies linked data principles to data streams, providing an API for
automatic replication and synchronisation of datasets

e LDES has a wide range of applications due its extensive configuration
options:

o The stream configuration properties allowing clients to automatically
choose the adequate synchronization methods and identify
(in)compatibility for their purposes.

o It also provides mechanisms that enable its functionality on
domain-specific ontologies.




Related Work

Other communities have also addressed similar functionality to what LDES
provides:

e |IIF Change Discovery API - https://iiif.io/api/discovery/1.0/

e Entity Metadata Management API 1.0 - https://emm-spec.org/1.0/

These solutions are well suited for metadata aggregation in the cultural
heritage domain.

Nevertheless, experimenting with LDES is essential. Its applicability spans
several domains, and it may be key to enabling data sharing between data
spaces.



https://iiif.io/api/discovery/1.0/
https://emm-spec.org/1.0/

The cultural heritage use case

Our work aims to define a profile for sharing/aggregating data from
typical CH data sources, like library catalogues and archival/museum
collections management systems.

These datasets are typically not RDF originally, but cultural heritage
institutions publish them as RDF to promote interoperability and data
reuse.

The profile defines an LDES stream of activities that describe changes to
resources. It re-uses terms from the W3C Activity Streams vocabulary for
describing the changes of creation, modification and deletion of data
records




The configuration for a cultural heritage LDES

e Members of and LDES are immutable objects

o The members of a CH LDES are Activity Streams activities (Create,
Update, Delete) on CH records

m The published activities are immutable but the payload of the
activities (the CH records) changes over time

e Since CH LDES rely on RDF Named Graphs, they must be published using
either JSON-LD or Trig format




"Qcontext" : { .. },

Exa m p le "@id": "#myStream",
"@type": "ldes:EventStream",
"dect:title": "My Cultural Heritage event stream",
CONFIGURATION { "ldes:timestampPath": "as:published",
"ldes:versionOfPath": "as:object",
"tree:member": |
{
/ "@id": "https://example.org/objectliieventl”,
"@type": "as:Create",
"as:object": "https://example.org/objectl",
"as:published" : "2023-10-01T12:00:00z",
"@graph": {
E / "@id": "https://example.org/objectl",
o < o) "@type": "ex:Book",
E < "dct:title": "An example book",
= 9 < "dct:creator": {
2 "@id": "https://example.org/objectliieventl”,
a. "Rtype": "foaf:Agent",
K "foaf:name": "John Smith",

-
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Example

VERSIONING
CONFIGURATION

"Qcontext" : {
"ldes": "https://w3id.org/ldes#",
"tree": "https://w3id.org/tree#",
"as": "https://www.w3.org/ns/activitystreams#",
"det": "http://purl.org/dc/terms/",
},

"@id": "#stream",

"Qtype": "ldes:EventStream",
"ldes:timestampPath": "as:published",
"ldes:versionOfPath": "as:object",
"ldes:versionCreateObject": "as:Create",
"ldes:versionUpdateObject": "as:Update",

"ldes:versionDeletePath": "as:Delete",
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The configuration for a cultural heritage LDES

Retention policy

e The goal of a retention policy is to indicate in what way a specific view will
not be able to provide a complete history of the event stream to the
consumer - because not all members can be retained forever.

e In CH streams, consumers are generally not interested in the full history,
therefore, it is recommended that publishers use a retention that keeps
in the stream only the last version of each member.




Example

"Qcontext" : {
"ldes": "https://w3id.org/ldes#",
"tree": "https://w3id.org/tree#",
"as": "https://www.w3.org/ns/activitystreams#",
"det": "http://purl.org/dc/terms/",
},
"@id": "#myStream",
"Qtype": "ldes:EventStream",

"view": {
"@id" : mww ,
"@type": "ldes:EventSource",

RETENTION "ldes:retentionPolicy": {
POLICY “ldes:versionAmount": 1
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The configuration for a cultural heritage LDES

Member's SHACL shape

e Publishers of CH streams have the option to provide a SHACL shape file
that communicates an intention of the data provider to respect the shape
for every member in the CH stream.

o Itis provided via the tree: shape property on the
ldes:EventStreamwith a value pointing to a sh:NodeShape or to
an RDF file containing a set of shapes.

e Providing the member’s SHACL shapes in optional

e Members of CH streams are Activity Streams activities carrying a CH
record. The shapes should therefore validate both the activities and the
data contained in the named graph of the CH record. Q




Traversing the LDES feed

e An CH stream should follow the chronological search tree

e LDES clients should traverse a CH stream using the chronological
ascending order




The proof-of-concept

Application scenario: aggregation of EDM linked datasets

Participants:
e LDES server: Mint tool - a Cultural Heritage aggregation tool
o LDES endpoints at:
https://mint-ldes.ails.ece.ntua.gr/
e LDES client: Europeana
o LDES client source code at: (to be released soon)
https://github.com/europeana/rd-ldes-client



https://mint-ldes.ails.ece.ntua.gr/
https://github.com/europeana/rd-ldes-client

Demo

List of Mint aggregators

All Mint publications that are available via OAI-PMH can now also be viewed in this Linked Data Event Stream Browser. See the LDES Specifications for

more Information.

All OAI-PMH are reachable via https://mint-oai.ails.ece.ntua.gr/{aggregator}/oai?verb-=...

cyprus efg euscreenx|
View collections — View collections — View collections —
euscreenxl-core fashion museu

View collections — View collections — View collections —
photography sounds

View collections — View collections —
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https://mint-ldes.ails.ece.ntua.gr/

Other available cultural heritage LDES

e Rijksmuseum

e Exhibitions in the Ghent Design Museum

e Objects of the Ghent Design Museum

e Objects of Ghent's Huis Van Alijn museum

e Objects of Ghent's Museum of Industry
e Objects of Ghent's STAM museum



https://data.rijksmuseum.nl/docs/ldes/
https://apidg.gent.be/opendata/adlib2eventstream/v1/dmg/tentoonstellingen
https://apidg.gent.be/opendata/adlib2eventstream/v1/dmg/objecten
https://apidg.gent.be/opendata/adlib2eventstream/v1/hva/objecten
https://apidg.gent.be/opendata/adlib2eventstream/v1/industriemuseum/objecten
https://apidg.gent.be/opendata/adlib2eventstream/v1/stam/objecten

Future work

e Specify how to represent an LDES endpoint in DCAT-AP metadata

e |dentify other use cases for LDES in the context of the common European
data space for cultural heritage

e Identify interoperability use cases with other data spaces




Follow or contribute to the work on LDES

e The CH LDES profile is published at:

o https://semiceu.qithub.io/L DES-implementation-reports/cultural-heritage-feeds/

e Repository for the main LDES specification

o https://github.com/SEMICeu/LinkedDataEventStreams

e Repository of the cultural heritage LDES implementation report

o https://github.com/SEMICeu/LDES-implementation-reports



https://semiceu.github.io/LDES-implementation-reports/cultural-heritage-feeds/
https://github.com/SEMICeu/LinkedDataEventStreams
https://github.com/SEMICeu/LDES-implementation-reports

Thank you!

Questions?

nuno.freireeuroeana.eu
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