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1. Positioning the Vocabulary Hub

Supporting component for semantic interoperability in data
spaces
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Data spaces require data interoperability
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Broad range of vocabularies and semantic

interoperability specifications

* |t's about more than
ontologies and a glossary

* It includes all (in)formal
specifications for semantic
interoperability

* Those specifications need to
be designed, documented,
published, shared and
maintained
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Vocabulary Hub explained

A registry service providing facilities for publishing,
editing, browsing and maintaining vocabularies and
related documentation.

Vocabulary Hub



Related components

gl Service that provides semantic transformation/conversion between data formats. It
Le uses vocabularies and mapping specification as provided by the vocabulary hub. The
Transformation component can be integrated at the data consumer or -provider implementation or
Engine offered as a service in a dataspace.

Service to configure the semantic interoperability of dataspace connector

implementations.
* Creating ontology based API-specifications to specify the semantic interface between data

Dataspace Connector

Configurator provider and -consumer.

Additionally the dataspace connector configurator can assist in creating mapping
specifications if needed. These can be used in the Semantic Transformation Engine.

Validation service to determine if implementations comply to the specifications.
The service uses formal schema/constraint specification languages to perform the
validation steps. Examples of such specification languages are: XML schema,

Semantic Validation Schematron, JSON schema, SHACL and CSV schema.
and Certification




2. Configuring data space connectors
using semantic technology
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Overview
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Scenario with transformation to RDF
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@ Semantic Treehouse
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Step 1: Data model version Step 2: Message specification

Edit message model version

d.semantic

KETENSTANDAARD
BOUW EN TECHNIEK

Sstandards = Information

Version mngt Release notes M

SPECIFICATION
loTAlert (Storing)

VERSION ID

005

STATUS

LOCK NOTE
Locking a version will lock all elements

LOCKED

0

PUBLISHED

PUBLICATION DATE
IMPORT ONTOLOGIES

SALES Aanvulling v005
SALES v005

= pownloads

Sools EManagement = Community

= settings

h nl/#/fit/wizard/1/MessageModelVersion_0728a19a-28ab-4175-a0ab-c88c71a965d3?messageld=

v @ 0@ ® & §
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Step 3: Summary & export
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Ontology based data exchange design
Syntax independent
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Step 1: Data model version

loTAlert (Storing) v0O5

[1..1] loTAlert
[1..1] MessageNumber
[1..1] MessageDateTime
» [ [1.1] Sender
» [ [L.1] Recipient
1.1 Type
» [ [0..1] UserDefinedExtension
» [ (1.n] Report

+

+
+
+
+
+
+
+

Add next level descendants
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@ Semantic Treehouse
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Step 2: Message specification
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Step 2: Message specification

Configure your Semantic APl using the following output

XML syntax JSON syntax CSV syntax
XsD
<?xml version="1.0" encoding="UTF-8"?> e

<xs:schema xmlns:xs="http://www.w3.org/2001/
¢l--===== Root element definitions =====-->
<xs:element name="IoTAlert" type="IoTAlertTy
2¢] = ComplexType definitions =====-->
<xs:complexType name="UserDefinedExtensionT)
<Xs:sequence>
<xs:element name="any" minOccurs="0" ma>
<xs:annotation>
<xs:documentation>
<sth:definition>Overeengekomen uit
</xs :documentation>
</xs:annotation>
</xs:element>

</xs:sequence> -

RML

@prefix rml: <http://semweb.mmlab.be/ns/r¢ e
@prefix gl: <http://semweb.mmlab.be/ns/ql#>
@prefix rr: <http://www.w3.org/ns/r2rml&> .

8]

rml:logicalSource [
rml: source "http://wuw.example.com/root”
rml: referenceFormulation ql:XPath ;
rml:iterator "/IoTAlert™
1;
rr:subjectMap [
rr:termType rr:BlankNode ;
rr:class <http://ns.ketenstandaard.nl/sz
1;

rr:predicateObjectMap [ -

oB e == §
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= Settings

Example

<?xml version="1.8" encoding="UTF-8"2> &
<IoTAlert xmlns="http://www.ketenstandaard.r
<MessageNumber>some text here</MessageNumt
<MessageDateTime>2019-07-38T09:30:16+02: 0¢
<Sender>
<GLN>some text here</GLN>
</Sender>
<Recipient>
<GLN>some text here</GLN>
</Recipient>
<Type/>
<UserDefinedExtension>
<any/>
</UserDefinedExtension>

<Report> . d
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Step 3: Summary & export
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Ontology based generated REST APIs

4} JSON schema
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Step 3: Summary & export

Configure your Semantic API using the following output

XML syntax JSON syntax CSV syntax
File v Edit v Generate Server v Generate Client v
JSON schema @ yamL O JsoN Example
00
- 1
id: 'http://www.ketenstandaard.nl/storinglt R L Swagger Petstore
wan T T < Bace URL: petstore.swagger.io/vi ]
$schema: 'https://json-schema.org/draft/202¢ MessageNumber™: "ec2bdl &d
™ . w, This i le server Petstore st You can find out more about Swagger at

title: 'IoTAlert (Storing) version 005’ Hessapebutelimes. =2019-07 ekl v a4 SFETRKR, oe o csmodcoton T,
description: 'Generated by Semantic Treehous "Sender”: {
e "GLN": "d783e@ bcbes"

- MessageNumber Ts g2

- MessageDateTime Recipient™: {

= S end en Schemes

- Recipient 1s

- Type “Type": {},

- Report "UserDefinedExtension™: {
additionalProperties: false "any": [ pet Everning about your Pets

)

pr‘oper‘ties: L) § /pet Addanew pettothe store

MessageNumber: ]

: 5 3.
tuna+ <trino /pet Update an existing pet
4 »
i /pet/findByStatus Finds Pels by status

Fpet/



3. Next steps
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Research & development

* Together with the IDSA community we are INTERNATIONAL DATA
elaborating on the Vocabulary Hub SPACES ASSOCIATION

functionality

* TNO is open sourcing its implementation:

Semantic Treehouse SEMANTIC
* Together with industry partners we are TREEHOUSE
applying and experimenting with Vocabulary
Hub in different sectoral data spaces innovation
m for life
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Michiel Stornebrink — michiel.stornebrink@tno.nl

Find our position paper at
https://www.semantic-treehouse.nl/vocabulary-hub
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