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Prerequisites - Vocabularies

Vocabulary/Ontology

● List of term (class / property) IRIs, labels, 

definitions and relations

● Typically context-agnostic

Examples

● Dublin Core

● SKOS

● DCAT

Vocabulary: DCMI Metadata Terms

URI http://purl.org/dc/terms/Frequency

Label Frequency

Definition A rate at which something recurs.

Type of Term Class

Vocabulary: DCMI Metadata Terms

URI http://purl.org/dc/terms/title

Label Title

Definition A name given to the resource.

Type of Term Property

Has Range http://www.w3.org/2000/01/rdf-schema#Literal

Subproperty of Title (http://purl.org/dc/elements/1.1/title)
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https://www.dublincore.org/specifications/dublin-core/dcmi-terms/
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/
https://www.w3.org/TR/skos-reference/
https://www.w3.org/TR/skos-reference/
https://www.w3.org/TR/vocab-dcat-3/
https://www.w3.org/TR/vocab-dcat-3/
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/#http%3a%2f%2fpurl.org%2fdc%2felements%2f1.1%2ftitle


Prerequisites - APs

Application Profile (AP)

● Selection of terms from vocabularies and 

other APs to be used in a specific context

● Context-specific terminological 

adjustments

● Context-specific domains, ranges, 

cardinalities
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In my context

● e.g. my repository for ABC

I use Dataset as defined in DCAT.

I use Title from Dublin Core on my Datasets, 

titles are mandatory

I use Subject from Dublin Core to connect my 

Datasets to Concepts as defined in SKOS. I call 

the relation “Is about”, and it is mandatory.



Prerequisites - APs
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W3C - World Wide Web Consortium

SEMIC - European Commission

W3C DCAT

DCAT-AP

… … …

…………

EU Member States

Communities within member states

DCAT-
AP-CZ

DCAT-
AP-SK

DCAT-
AP-SE

DCAT-
AP-IT

DCAT-
AP-DE

DCAT-AP 
HVD

GeoDCAT-AP
mobilityDCAT-

AP
healthDCAT-AP StatDCAT-AP BregDCAT-AP

GeoDCAT-AP-CZ

DCAT-US
OGC 

GeoDCAT

…

… …
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Before we go to Dataspecer…

…we need to know

1. What do we need to do

○ e.g. create a new Application Profile

○ what is the AP context

2. Which vocabularies and APs are we going to 

work with?

○ CCMM (AP)

○ something domain specific?

○ SKOS?

3. Which terms from which vocabularies/APs 

are relevant in our AP?

○ typically not all of them

4. Do we need to define new terms?

○ then we need to create a new vocabulary first

…but also

5. Are the reused vocabularies available in 

suitable formats, i.e. RDF using RDF 

Schema/OWL?

a. Yes - OK

b. No

i. Recreate in Dataspecer, or

ii. Transform to RDF Schema/OWL
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Dataspecer outputs

Generated human readable specification

● Diagram

● Description of each term reuse

○ including profiling hierarchy

● Links to terms in their source 

specifications
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Dataspecer outputs

Generated machine readable specification

● Description of each term reuse

● Relations to other specifications

● Relations of terms to terms from other 

specifications

● (Optional) Technical artifacts

○ XML Schemas

○ JSON Schemas

○ SHACL shapes

○ …
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<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"

xmlns:vc="http://www.w3.org/2007/XMLSchema-versioning"

xmlns:ccmm="https://schema.ccmm.cz/research-data/1.0"

xmlns:sawsdl="http://www.w3.org/ns/sawsdl" vc:minVersion="1.1" elementFormDefault="qualified" targetNamespace="https://schema.ccmm.cz/research-data/1.0">

<xs:include schemaLocation="../identifier/schema.xsd"/>

<xs:import namespace="http://www.w3.org/XML/1998/namespace" schemaLocation="http://www.w3.org/XML/1998/namespace"/>

<xs:include schemaLocation="../contact-details/schema.xsd"/>

<xs:include schemaLocation="../organization/schema.xsd"/>

<xs:complexType name="agent">

<xs:choice>

<xs:element name="organization">

<xs:complexType sawsdl:modelReference="http://www.w3.org/ns/prov#Organization http://xmlns.com/foaf/0.1/Agent">

<xs:annotation>

<xs:documentation xml:lang="en"> Organization - Represents a collection of people organized together into a community or other social, 

commercial or political structure. The group has some common purpose or reason for existence which goes beyond the set of people belonging to it and can act as an 

Agent. Organizations are often decomposable into hierarchical structures. </xs:documentation>

</xs:annotation>

<xs:sequence>

<xs:element minOccurs="0" name="iri" type="xs:anyURI"/>

<xs:element minOccurs="0" maxOccurs="unbounded" name="identifier" type="ccmm:identifier"

sawsdl:modelReference="https://model.ccmm.cz/vocabulary/ccmm#hasIdentifier">

<xs:annotation>

<xs:documentation xml:lang="en"> has identifier - has identifier </xs:documentation>

</xs:annotation>

</xs:element>



Q&A - Application Profiles

Next: Dataspecer
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Dataspecer - how to run
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1. Publicly available demo instance: 

https://demo.dataspecer.com
○ no guarantees, anyone can do anything - good for testing

2. Anyone can test Dataspecer locally using Docker
○ docker run -p3000:80 ghcr.io/dataspecer/ws

○ Go to http://localhost:3000/

○ Projects will not survive container update like this! See 

GitHub for solution.

3. Can be deployed using Docker on a server

https://demo.dataspecer.com
http://localhost:3000/
https://github.com/dataspecer/dataspecer?tab=readme-ov-file#docker-container


Creating a vocabulary

live demo?
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12

New project
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Catalog
Canvas

Save!
View/diagram 

switch

Language 

switch

Fit to view,

Zoom

Dataspecer - (Conceptual) Model Editor
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Dataspecer - (Conceptual) Model Editor
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Dataspecer - (Conceptual) Model Editor
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Catalog

Canvas

Dataspecer - (Conceptual) Model Editor
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Dataspecer - (Conceptual) Model Editor
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Save, leave
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Preview specification
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@prefix owl: <http://www.w3.org/2002/07/owl#>.
@prefix prof: <http://www.w3.org/ns/dx/prof/>.
@prefix rdfs: <http://www.w3.org/2000/01/rdf-schema#>.
@prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>.
@prefix : <https://example.com/vocabulary#>.

<https://example.com/vocabulary#> a owl:Ontology, prof:Profile.
:ludicrousPoint a owl:Class, rdfs:Class;

rdfs:label "Ludicrous Point"@en;
rdfs:isDefinedBy <https://example.com/vocabulary#>.

:fierceLaw a rdf:Property, owl:ObjectProperty;
rdfs:label "Fierce Law"@en;
rdfs:isDefinedBy <https://example.com/vocabulary#>;
rdfs:domain :ludicrousPoint;
rdfs:range :zippyProgram.

:livelyMonth a rdf:Property, owl:DatatypeProperty;
rdfs:label "Lively Month"@en;
rdfs:isDefinedBy <https://example.com/vocabulary#>;
rdfs:domain :ludicrousPoint;
rdfs:range rdfs:Literal.

:cheekyIssue a rdf:Property, owl:DatatypeProperty;
rdfs:label "Cheeky Issue"@en;
rdfs:isDefinedBy <https://example.com/vocabulary#>;
rdfs:domain :ludicrousPoint;
rdfs:range rdfs:Literal.

:timelyLaw a owl:Class, rdfs:Class;
rdfs:label "Timely Law"@en;
rdfs:isDefinedBy <https://example.com/vocabulary#>.

:zippyProgram a owl:Class, rdfs:Class;
rdfs:label "Zippy Program"@en;
rdfs:isDefinedBy <https://example.com/vocabulary#>;
rdfs:subClassOf :timelyLaw.



29

Open Model Editor
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Relations to existing vocabularies?
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/

“Show/hide”
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Q&A - Vocabularies in Dataspecer

Next: Application profiles in Dataspecer

37



Creating an application profile

live demo?
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39

New project
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Alternative 1: Pick what to profile
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Alternative 2:

Profile everything first, then clean up
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AP: Adding more specifications to profile
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For Non-Dataspecer vocabularies in 

RDF files using RDFS/OWL
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For Dataspecer generated 

vocabulary/AP specifications

(or their previews!!)
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Dataspecer - additional features

Backup

(zip file)

From zip file = Restore

(need to delete original first)
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Dataspecer - additional features

From URL - import existing 

Dataspecer-based 
specification (e.g. CCMM)
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Dataspecer - additional features

Human-readable 

documentation 
customization



Dataspecer - typical workflow
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Dataspecer (DS) - typical workflow
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Create 

specification
in DS

Publish it

(GitHub Pages, 
any web server)

Import 

specification from 
Web

Edit specification 

in DS

Re-publish it

(GitHub Pages, 
any web server)

Collaboration 

in DS



We have an application profile

What next?
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Dataspecer - data structures

live demo?
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75

Data structures
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Dataspecer approach vs manual approach

Dataspecer approach

- starts from the semantic layer - meaning

- represents relations to other specifications

- keeps technical artifacts consistent

- generated interlinked documentation

- further machine-processable 

representation

- Linked Data based

- can be used by non-technical people

Manual schema creation

- isolated schemas

- unclear meaning of elements/keys

- unclear relation to the rest of the world

- cannot be created nor understood by non-

technical people

Which dataset??

<dataset>
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We have an application profile

We have data structures

We have some JSON/XML schemas

What next?
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Implementation in a repository - based on the AP
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1. Internal representation of corresponding data

a. Relational DB?

b. Document DB?

c. File system? XML? JSON? RDF?

2. User interface for viewing/editing records

a. Configurable?

b. Need for developers?

3. Configuration of indexes for search

4. Export for harvesting services

a. How will it look like?
i. Protocols

1. OAI-PMH (& XML)?

2. SPARQL (& RDF)?

3. …? REST (& JSON)?

ii. Conceptually

1. According CCMM

2. According to AP

3. … According to DCAT-AP?

iii. Data format

1. XML - XML Schema?

2. JSON - JSON Schema?

3. RDF - SHACL?Data structures from 

Dataspecer may help?



Example: Public administration data harvesting hierarchy
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European Data 
Portal (EDP)

Czech National Open 
Data Catalog (NODC)

Local Open Data 
Catalog (LODC)

Local Open Data 
Catalog (LODC)

Local Open Data 
Catalog (LODC)

OD OD OD OD OD OD OD OD OD OD OD OD

Italian GermanIrish

Based on DCAT-AP

RDF & SPARQL
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