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“People think RDF is a pain because it is
complicated. The truth is even worse. RDF is
painfully simplistic, but it allows you to work with
real-world data and problems that are horribly

complicated. While you can avoid RDF, it is harder to
avoid complicated data and complicated computer
problems”

Dan Brickley and Libby Miller.

This course will dive into creating interoperability across
multiple servers and organizations, on multiple levels.
We will learn how to carefully reuse domain models
where possible, and how to define your own terms where
necessary, according to the latest state of the art in
Linked Data.

Solid applies Linked Data on personal data management:
instead of having to store user data on your own servers,
you can rely on a storage provider that speaks the Solid
specification. Challenges that can be solved with Linked
Data arise from the moment multiple apps read and
write from the same storage.

Techniques will be discussed to provide cross-app
interoperability across open, shared, as well as personal
knowledge graphs.

This course teaches you:

« A basic understanding of Linked Data

+ A basic understanding of Solid

+ A basic understanding of semantic reasoning and streaming
+ How to publish Linked Data

* How to set up the Community Solid Server

+ How to create queries over Linked Data

+ How to design and publish Linked Data vocabularies

* How to generate Linked Data from non-Linked Data using RML.
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+ How to create interoperable Linked Data in Flanders and
Europe

+ How to create a Linked Data architecture using Linked Data
Fragments and Linked Data Event Streams

« How to validate Linked Data using SHACL and ShEx

WHO SHOULD ATTEND?

The course is intended for anyone who has a
good familiarity with computer science and who
wants to learn more about Linked Data and Solid
that they can directly apply in practice.
Participants have completed a higher education
in computer science or have acquired equivalent
experience.

Participants have programming experience with
JavaScript/Typescript or a related programming
language.

The number of participants is limited to 40.

CERTIFICATE

To receive a certificate, one should attend all the lessons
and succeed for the project.

SCIENTIFIC COORDINATION

« prof. Pieter Colpaert, Department of Electronics and
Information Systems, Ghent University

e dr. Pieter Heyvaert, Department of Electronics and
Information Systems, Ghent University

TEACHERS

 Pieter Bonte, Department of Information Technology,
Ghent University

e David Chaves, Intelligent Systems Group,
Universidade De Santiago de Compostela

* Pieter Colpaert, Department of Electronics and
Information Systems, Ghent University

e Laurens Debackere, Athumi, Digitaal Vlaanderen

¢ Esther De Loof, Department of Electronics and
Information Systems, Ghent University

 Pieter Heyvaert, Department of Electronics and
Information Systems, Ghent University

¢ Femke Ongenae, Department of Information
Technology, Ghent University

« Julian Rojas, Department of Electronics and
Information Systems, Ghent University

¢ Ruben Taelman, Department of Electronics and
Information Systems, Ghent University

¢ Dylan Van Assche, Department of Electronics and
Information Systems, Ghent University

¢ Dwight Van Lancker, Department of Electronics and
Information Systems, Ghent University



PROGRAMME
1. An introduction to Linked Data

This first lesson gives an introduction of the concept of Linked
Data, such as triples, vocabularies, URIs, blank nodes and so on. We
explain the different Linked Data-specific serializations, such as
Turtle, N-Triples, and JSON-LD. You learn how to create your own
Linked Data through our hands-on exercises.

Teachers: Pieter Colpaert & Pieter Heyvaert
Date: 26 September 2024 (on campus)

2. Using RDF in JavaScript and publishing over HTTP

In this class we explain how you use the RDF/JS data model.

Next, we present libraries that use this model to create RDF in
JavaScript. Finally, we explain how you publish this RDF over HTTP
while taking into account caching, HTTP versions, compression,
and content negotiation. During the hands-on exercises, you will
use the RDF/JS data model directly and publish the RDF that you
create with it.

Teachers: Pieter Colpaert & Julian Rojas
Date: 3 October 2024 (online)

3. Reusing global identifiers

We will talk about Linked Data in Flanders with Open Standards
for Linked Organizations and beyond. We also touch upon Linked
Open Vocabularies and how you can use it. During the hands-
on exercises, you learn how to apply content negotiation, reuse
existing vocabularies, and how to create your own vocabulary
manually.

Teachers: Pieter Colpaert, Julian Rojas & Dwight Van Lancker
Date: 10 October 2024 (online)

4. The Solid specifications and the Community Solid Server

In this class we introduce the specifications used within the Solid
ecosystem, how WeblDs are related to OpenID Connect, and how
to use Web Access Control and Access Control Policies to provide
authorization for data in Solid pods. This is followed by a tutorial
on the Community Solid Server. Finally, we briefly introduce the
Community Solid Server Association and talk about the Solid
Flanders community.

Teacher: Pieter Heyvaert & Thomas Dupont
Date: 17 October 2024 (online)

5. Web Querying and Solid App development

We will explain how to query Linked Data (in Solid pods) using
Linked Data Fragments, Linked Data Events Stream, SPARQL,
GraphQL, and so on. Using this knowledge, we dive into the
development of Solid apps. In the hands-on exercises you learn
how to bring both the querying and the app development
together.

Teacher: Ruben Taelman & Esther De Loof
Date: 24 October 2024 (online)

6. Validating RDF and Linked Data Event Streams

We will explain how to query Linked Data (in Solid pods) using
Linked Data Fragments, Linked Data Events Stream, SPARQL,
GraphQL, and so on. Using this knowledge, we dive into the
development of Solid apps. In the hands-on exercises you learn
how to bring both the querying and the app development
together.

Teachers: David Chaves & Dylan Van Assche
Date: 7 November 2024 (online)

7. Usage control and data spaces

We will provide an overview of motivations and general goals

of Data Space initiatives. In particular, we will visit in detail the
available specifications and technologies that deal with Usage
Control policies in the most prominent reference architectures.
Areal implementation case will be discussed by a guest lecturer
from Athumi who will present the handling of authorization and
usage policies in Flanders. Finally, we will do a hands-on exercise
to define and enforce an example policy within a Solid-based data
exchange scenario.

Teachers: Julian Rojas, Laurens Debackere & Pieter Colpaert
Date: 21 November 2024 (online)

8. Knowledge graph generation

In this class we explain how you can generate RDF from non-
RDF data sources using RML.io. We elaborate on how to create
declarative rules to generate RDF using the RDF Mapping
Language and YARRRML. During the hands-on exercises, you use
RML.io on existing datasets to generate your own RDF.

Teachers: Pieter Bonte & Dylan Van Assche
Date: 28 November 2024 (online)

9. Ontology engineering

In this class we explain how to create ontologies using standards
such as RDFS, SKOS and OWL. Specifically, we elaborate on the
ontology development process, the ontology life cycle, and the
methodologies, tools, and languages for building ontologies.
During the hands-on exercises you put these different concepts
into practice.

Teachers: Femke Ongenae & Pieter Bonte
Date: 5 December 2024 (online)

10. Project

In this class we introduce the project that combines everything
that you have learned in the previous classes. After summarizing
the theory of the course, the remainder of the time you can work
on the project and ask questions.

Teachers: Pieter Colpaert & Pieter Heyvaert
Date: 12 December 2024 (online)

11. Stream reasoning

You will learn how to handle dynamic data on the web in the form
of data streams. The amount of data streams available on the
web is ever-increasing and requires special processing techniques.
We will explain how heterogeneous data streams on the web can
be tamed using Stream Reasoning and in particular, RDF Stream
Processing techniques. During the hands-on exercises, you will
learn how to enable continuous query answering over dynamic
data on the web.

Teacher: Pieter Bonte
Date: 19 December 2024 (online)

12. Summary and project results

In the final class of this course, you present the outcomes of your
project to your fellow students. This is followed by a discussion of
the different outcomes across all projects.

Teachers: Pieter Colpaert & Pieter Heyvaert
Date: 16 January 2024 (on campus)

INFO AND REGISTRATION

WWW.UGAIN.UGENT.BE/LINKEDDATA




PRACTICAL INFORMATION

Fee
The participation fee is 2.160 euro.

This includes tuition fee and online access to the live sessions and
the digital e-learning environment with digital course notes.

Payment occurs after reception of the invoice.
All invoices are due in thirty days. All fees are exempt from VAT.

Reduction

When a participant of a company subscribes for the complete
course, a reduction of 20% is given to all additional subscriptions
from the same company. In that case, only one invoice is issued per
company.

Special prices for doctoral students and Ghent University staff. For
further information, please send us an email.

Cancellation policy

Our cancellation conditions can be consulted on
www.ugain.ugent.be/cancellation

Training vouchers

Ghent University accepts payments by KMO-portefeuille
(www.kmo-portefeuille.be; authorisation ID: DV.0103194).

INFO AND SUBSCRIPTION

WWW.UGAIN.UGENT.BE/ LINKEDDATA
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Time and location

+ Lesson Tand 12 are given from 17h30 till 21h, with a sandwich
break in the middle. Location: Ghent University, UGain, building
60, Technologiepark Zwijnaarde. The ideal opportunity to
network with the other participants. There is also the possibility
to follow these lessons online.

« The other lessons are given online from 19h till 22h.

« There is no class on 31 October and on 14 November 2024.

« Dates may change due to unforeseen reasons.

Language

English is used in all presentations, exercises and documentation.

Laptop

Arecent laptop with at least 4GB of RAM and the following
software installed:

+ Node.js, version 20 or higher

« Java, version 17 or higher

+ Maven

+ Code editor of choice

Organisation

Ghent University

UGain (UGent Academie voor Ingenieurs)
Technologiepark 60

9052 Zwijnaarde

09 264 55 82

ugain@ugent.be - www.ugain.ugent.be

With the support of VAIA
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