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Full Meeting Minutes

Welcome &
Introduction

Slides 1 - 6

Speaker: Anastasia
Sofou

AS welcomes everyone and introduces the topics that will be covered
today.

The content of the past two webinars is covered and a status update is
given:

- An automatic validator was developed into ITB that
automatically validates the rules of the Style Guide.

- A blog article on Application Profile development was written
and will be a discussion point today and feedback on the
content of the second blog article will be requested.

Agenda

Slides 3

Speaker: Eugeniu
Costetchi

● Introduction
● Extending DCAT-AP – a use case for Application development

○ Challenges
○ Czech Application Profile of DCAT-AP
○ Application Profiles and Specifications in Sweden
○ SEMIC approach to building Application Profiles

● RDF-based conceptual models (as a single source of truth)
○ Style Guide: Methodological Recommendations
○ Interactive session

● Next steps

Application
Profiles: A look
through the
DCAT-AP example
- Challenges

Slides 7 - 15

Speaker: Eugeniu
Costetchi

Moderator: Bert
Van Nuffelen

EC introduces the first part and highlights that it will be a discussion on
Application Profiles, however, through the lens of DCAT-AP.

Challenges
There are six challenges in total. However, there are many challenges
in Application Profile development, these six were considered the most
prominent.

1) Vocabularies often come with an implicit Application Profile but
the interpretation is not provided, or is provided in a more
implicit manner. Examples of this are restrictions on cardinality
or domain and range specifications. We should consider making
those Application Profiles (or rules) explicit.

2) A data specification consists of multiple artefacts, for example
OWL or RDFS, HTML documentation, UML diagrams, etc.
Manual maintenance of these various artefacts can lead to
inconsistencies. In contrast, automated generation from a single
source of truth (SSoT) can avoid these inconsistencies.

3) Challenges also lay in expressing relationships between
Application Profiles (AP). Three cases were identified which
occur most often.

https://joinup.ec.europa.eu/sites/default/files/event/attachment/2024-02/20240206%20Webinar%20Style%20Guide.pdf
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- An AP on top of a Vocabulary or another AP, where all
entities are reused. In this case compatible constraints
are introduced for the entire underlying Vocabulary or
AP.

- Another case may be where a Vocabulary or AP is
partially reused, in this case only several compatible
constraints need to be introduced.

- In a third case there may be a reuse from another
Application Profile and there may be non-compatible
constraints.

4) Sometimes the extended Application Profile is not compatible
with the reused one. The question here is what is the best
approach in such cases and feedback from the community is
requested.

5) The need for extension through specialisation can arise, where
we specialise the vocabulary or the constraints (SHACL
shapes). This can be done using subclasses and subproperties
and is considered safe. However, they can still create conflicts.
Feedback is also requested regarding this matter in terms of
how it affects interoperability and in which manner this method
should be used.

6) The concept of Entity Profiles has been raised in the community,
especially on what they are, how they are defined and
expressed and the fact that an entity can have multiple profiles.
However, currently there is no unified approach and feedback is
also requested.

Discussion
MG wants to raise the point that improper subclassing for highly
specific use cases is often a reason for improper reuse, leading to
conflicts. He considers it not to be a safe way, especially in the case of
specific use cases.

MP has a comment on relationships with APs, for example you can
base a profile on another profile, without being fully compatible. He
argues for a different level of reuse, for example a full reuse or perhaps
a partial reuse. EC acknowledges this, as is the case for
mobilityDCAT-AP. BVN raises the question on how to get an insight into
the relationship between profiles to the community. He wonders
whether conflicts should be more visible and whether there should be
agreements around this.

MP continues that there might be an interest to state that an entire
profile is an extension, and that some parts may be the same but
others may be different. It is a question regarding the granularity of the
description.



MG suggests that in order to combine profiles in a correct fashion the
profile builder can import cascading modules of profiles into each other
inside the SHACL shapes. In addition to this the best practices on
transforming semantics have to be defined as SHACL shapes don’t
carry any semantics. On a technical level it is possible to do this and
MG thinks this should be included in the Style Guide. The profiler’s
responsibility is to make sure reuse is not conflicting according to the
definition. For him this is an ontology or profiling best practice. MP
agrees with this.

BVN adds that this is already being addressed in the Style Guide to a
large extent. In the context of the Style Guide the textual definitions are
included as part of the constraint such that it is not lost. EC adds that it
opens up a broader discussion on the use of labels and definitions.
Often the vocabulary comes with certain labels or definitions, but in the
context of a profile they may be adapted for suitability.

PW adds that he agrees with MP and MG. In addition, he mentions that
it is true that DCAT is an Application Profile in some respects. Also, it
has limited axiomatisation. Taking a stronger ontological perspective
would result in more axiomatisation and more predicates. He thinks that
there needs to be wider and stronger commitment in the actual
development of these semantic artefacts not only to be more
representative of the user community, but also to share the workload.
However, he realises that this is a little separate from the specification
of the ontology, but on a certain level the two are linked.

EC asks if there are thoughts on the implicit AP that comes with
vocabularies. MP states we should lead the way here and make it clear
to the members of the standards community that there is a way to
tackle these issues. We can set the best practice or offer general
guidance on this issue. Creating an understanding of the issue in the
community would be a good start.

BVN gives an example of an implicit AP from DCAT. Sometimes it looks
like a vocabulary, but sometimes it suggests the use of a code list. This
behaviour is much closer to that of an Application Profile.

AA presents their solution which has a SSoT for their semantics to
compile. The source code can be found here. The tool takes the JSON
Schema, the descriptions and the data types, creates a markdown
specification and translates it in up to seven languages. This tool allows
them to generate all their artefacts and update the entire content in less
than 10 minutes.

RA would like to expand on what AA said. AA uses JSON and RA uses
an OWL2 SSoT. She argues that the conceptual model does not have
to start in UML. When there is an SSoT they can produce all the
artefacts from a single source. This makes sure the different artefacts
are all harmonised and non conflicting. BVN wonders if in RA’s case

https://github.com/smart-data-models/data-models/blob/master/utils/20_create_spec_v11.0.py


there are any cross-profile or reuse challenges that were listed before.
RA mentions that they do not really face those issues. If you are
creating an AP that reuses a Core Vocabulary that has the information
from which source it has been used (URIs), you can easily spot the
inconsistencies.

GT raises a concern with specifications of vocabularies. They often find
that when they reuse a vocabulary, it is overspecified. For example a
range is defined in the vocabulary but they would like a different range,
but want to reuse the term and definition. This is done by adding a
constraint to the SHACL specifications and by adding the correct data
type. However, they then end up validating against the SHACL shapes
but fail to validate against the vocabulary. They use a lot of
vocabularies and the definitions are very useful but the range or
cardinalities may be a problem.

MP agrees with this because it is a common problem. It should be a
clear message to those that develop vocabularies to avoid
overspecification and always think about the widest possible reuse,
minimising range and domain restrictions. MG also agrees with what is
said on this topic.

AA continues RA’s example. They do not encounter any challenges
regarding the vocabularies when doing the Finnish profile. However,
when they introduced DCAT-AP, they implemented it in an environment
that was already quite established and they had to adapt DCAT-AP to
suit that environment. It only validates against their SHACL shapes and
not against DCAT-AP.

Czech Application
Profile of
DCAT-AP - Jakub
Klímek

Slides 16 - 23

Speaker: Jakub
Klímek

In Czechia a national open data catalogue is used, of which the content
is governed by DCAT-AP. However, some tweaks were necessary
which led to extending the specification into DCAT-AP CZ.

The first purpose of DCAT-AP CZ is providing a description of what the
national catalogue actually harvests from local catalogues. This is
similar to DCAT-AP in terms of what data.europa.eu harvests from MS.

The second purpose is how it harvests. Either compliant DCAT-AP-CZ
datasets from a SPARQL endpoint are harvested or it is taken from a
file published on the web.

A third purpose is to serve as a documentation of the contents of the
SPARQL endpoints containing all the metadata records in the Czech
National Open Data Portal.

DCAT-AP was taken as the starting point. A first step was localisation,
which was creating Czech labels for the entities. It was easier to use
labels than push and pull translated strings to the authoritative source
because this is quite time-consuming.

https://joinup.ec.europa.eu/sites/default/files/event/attachment/2024-02/20240206%20Webinar%20Style%20Guide.pdf#page=16


The second step was scoping, which included specifying the subset of
classes and properties of DCAT-AP that the Czech extension would use
as not all entities were relevant.

The third step was extending DCAT-AP with additional themes like
EuroVoc, additional spatial coverage specific to Czechia, and more
precise terms of use.

The challenge faced with localisation was to put Czech labels to local
vocabularies. The problem lies in where to put the Czech translations
such that they are machine-readable. Doing these translations they
found that certain usage notes, or definitions were not in line with their
usage. Often because they were copied from the authoritative source in
DCAT-AP but the meaning was little useful.

The next challenge was extending. The issue currently exists where the
use of dcat:theme is allowed with other code lists or controlled
vocabularies. However, it seems like a reasonable thing to do.

The last challenge lies in updating. There are many versions of
DCAT-AP and all artefacts are versioned and this versioning should be
propagated in extensions. However, this versioning often is
human-readable but not a formal method. There needs to be a formal
method assisting editors in implementing this versioning in their
extensions.

The Czech team is working on an approach for these challenges in a
research group at Charles university. They are developing an approach
in RDF which specifies what a data specification is, including all its
artefacts and details such as entity profiles, reused vocabularies, etc.
The intention is to create tooling to assist profilers including change
propagation throughout the profile hierarchy and consistency checking.

Application
Profiles and
Specification in
Sweden - Matthias
Palmér

Slides 24 - 32

Speaker: Matthias
Palmér

MP covered three topics:
- The specification infrastructure,

- Which is expressed in a variant of PROF, namely
PROF-SE

- How they are harvested
- Application Profile expressions

- which is not yet standardised
- which is used for different purposes

- A tentative plan to support Information Models in the data portal
- Enriching the specification infrastructure that they have

and how they can understand the data specifications

The Swedish team relies on Profile Vocabulary to describe artefacts
and resource descriptions, it expresses what role an artefact plays in
the larger profile.

The harvesting mechanisms are in the national specification platform

https://joinup.ec.europa.eu/sites/default/files/event/attachment/2024-02/20240206%20Webinar%20Style%20Guide.pdf#page=24


where anyone can log in and build their specification there. In this
platform the profiler doesn’t need their own tooling for smaller projects
to get easily started. The larger ones in the health or traffic sector have
loads of specification themselves, they should have some standard to
be displayed on the Swedish data portal and it is recommended to
express them in PROF-SE. They are described as a dataset with a
distribution that conforms to PROF. It then can be uploaded to the data
portal with an RDF file.

The result in the portal is using a search interface. When you click on
specification you can find some metadata on the artefacts and resource
descriptions, at this point they are black boxes and only the metadata
on each artefact is available.

The Application Profile can be added as part of the PROF expression, it
is treated as just another artefact. However, the data portal does not
understand this, hence the black box. In addition, there is no formalised
expression. Currently they are relying on RDForms templates. Some
tooling support does exist for this in which you can define and refer to
classes and properties, define and reuse APs, which in the end yields a
UML like diagram.

The formal expressing they have for an Application Profile can be used
for 4 purposes:

- Editing metadata on the Application Profile. Only editing
according to the Application Profile in the interface is allowed.

- Validation can be done on harvested datasets against the
previously edited Application Profile.

- They can also generate specifications from the same source
(the Application Profile) and generate this web page with a
navigable interface.

- The last step is on the data portal where the changes will be
displayed from the original JSON file (which is the AP).

The future step is to get out of the black box. They can find datasets,
concepts and specifications but cannot go inside the actual classes and
properties that they are built off. Not all of the specifications will be as
richly defined, but for those that are, it is necessary. The goal is to
create an interface where the user can click through the classes and
properties and see their reuse in the portal.

The expression in RDForms templates is too specific for the tooling kit
they have, but it should be more independent. The formal expression of
an AP in SHACL must contain validation, generation and extension
mechanisms, editing and presentations are considered a bonus. MP is
interested in anyone working on this and potential collaborations.



SEMIC approach
to building
Application
Profiles

Slides 33 - 42

Speaker: Csongor
Nyulas

Next, the blog article was discussed. It covers a lot of the challenges
that were mentioned earlier.

General Approach
The main approach follows the SEMIC Style Guide which recommends
starting from a single source of truth (SSoT), which in the SEMIC case
is a UML conceptual model. The UML model is more than a mere
diagram because the artefacts can be generated from this conceptual
model. In addition, vocabularies should mainly contain OWL and
RDFS, and APs should mainly contain SHACL.

In order to apply these principles to creating APs we have to
differentiate between an entity (both classes and properties) and the
entity profile. The entity profile describes how an entity is used in a
certain Application Profile context. The vocabulary terms, like
dcat:CatalogueRecord or dcat:Resource, are classes but have a certain
realisation in a certain context. This dictates that in the generic context
of DCAT usage a catalogue record should have certain properties.
Therefore, DCAT comes with an implicit AP. The class Application
Profile stereotype can describe this.

An important aspect is that entity profiles have distinct URIs from their
entities. Only two stereotypes are used which are the class Application
Profile and the property Application Profile. Both these Application
Profile stereotypes can be applied to any class or property, respectively.
This approach allows for extensions on Application Profiles with entity
profiles on top of other entity profiles. In that sense an entity profile of
DCAT-AP can extend an entity profile of DCAT. This includes optional,
recommended and mandatory properties. The beauty is that this is all
defined in standard UML.

The next example (slide 38) shows that DCAT-AP is modelled in
multiple levels, the vocabulary level, the reused default AP which is an
entity profile and the modelled/created AP which is an entity profile that
extends the default AP entity proslide Xfile. The reused AP of DCAT,
the middle layer, is the implicit model. In that sense you can even
extend the top entity profile in e.g. mobilityDCAT-AP. A concrete
example is that in the implicit profile of DCAT the cardinality of
foaf:primaryTopic is 0 or 1, meaning it is optional. However, in DCAT-AP
it has a cardinality of 1, which can be easily expressed in the property
Application Profile (the entity profile).

In UML an AP will be defined as a package with this stereotype and
you can provide various diagrams that use these entity profiles. If
someone were to publish these conceptual models for DCAT, then
DCAT-AP could already use these conceptual entity profiles. In
addition, if these were published for DCAT-AP, profilers could do the
same when extending it. In the end the artefacts would be generated
from the conceptual UML model, significantly decreasing cross-profile
inconsistencies.

https://joinup.ec.europa.eu/sites/default/files/event/attachment/2024-02/20240206%20Webinar%20Style%20Guide.pdf#page=33
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Tooling support
The profiles are part of the standard UML and only two elements are
reused of the UML profile modelling, namely the profile packages and
the stereotypes. These reusable UML profiles are published and can
already be reused on GitHub. The only input from the profiler should be
on extending the tools to interpret the new UML model to generate the
appropriate artefacts (SHACL). This should, however, not be too
difficult.

The advantages of the proposed modelling approach are:
- Use of SSoT to generate all artefacts.
- Generated artefacts should be fully synchronised.
- Nice diagrams are an essential by-product for generating

artefacts for human consumption.
- Principled modelling: making clear distinction between Entities

and Entity profiles.
- Provides support for logical consistency (it is harder to make

inconsistent vocabularies/APs).
- AP extensions are naturally supported by using the same

modelling approach.
- Compatible with current SEMIC Style Guide.

There a couple disadvantages to this approach, but they are not
considered severe:

- Diagrams might become complicated - need to be split in
multiple simpler diagrams

- Tooling for artefact generation needs to be extended
- Free UML modelling tools need to be evaluated
- Existing vocabularies might need some remodelling (to make

implicit profile knowledge explicit)

Discussion
RA argues that stereotypes that are on the top level from which
everything can be derived are very similar from ontologies like for
example OWL:thing, which in itself does not contain anything. However,
if you are already using the OWL ontologies you do not need the
stereotypes.

CN replies that if you observe the relationship between an AP and an
ontology the relationship is not a specialisation, or subclass because it
indicates usage through a realisation. In addition they will generate
SHACL shapes out of these entity profiles and the target of the SHACL
shapes is the class itself, so there will not be an actual class for the
entity profile. RA’s approach has the same principles but the technical
implications are different.

MP wonders what it means for the inheritance of an AP. Let’s say you
have a theme and adapt the range or cardinality, what are the
implications of this. EC comments that if you extend the SHACL shapes

https://github.com/SEMICeu/style-guide/tree/main/ap-modelling/SEMIC%20Application%20Profile%20Modelling


from one into the other, there exists a mechanism by which you can
disable some of the inherited constraints.

CN argues that we can define the semantics and translate them into
the artefacts and OWL. UML doesn’t provide the semantics, they are
interpreted with the rules in the Style Guide. MP ties this back to the
kind of extension that the profile may be, it either inherits everything
and is complete reuse or it isn’t.

EC adds that when you develop a tool you have to define UML
conventions which define each UML element, how they will be
transformed into either OWL or SHACL and what the meaning of
relationships are. CN adds that you are always free to start with the
vocabulary class. In addition, when you want to specialise a
relationship you can do this using a stereotype, even though it may
complicate things.

BVN mentions the question of what a realisation means in terms of
implementation. If you have a vocabulary and you realise it in an AP it
is unclear whether you will use all the URIs because vocabularies and
APs have different life cycles.

BVN addresses the question by AA on how to make UML
human-readable. The UML is the whole collection of the diagram, not
only the PNG or JPEG, all the information that you want you can put
into your HTML. But to achieve that it has to be parsed.

GT uses the stereotypes for implementation models, for example to
overwrite a semantic cardinality. This means that in reality this property
is always there, but in implementation a need to exchange this property
may not exist. The purpose is to separate the semantic aspect from the
functional aspect. A formalised mechanism is missing at this moment.

GT also adds that there is a formal language describing the diagrams,
namely XMI, which can be seen as a single source. EC agrees that
UML is being perceived as a diagramming language and not a medium
for expressing conceptual models, but it can be. A throwback is that
there needs to be conventions on the meaning of UML entities. GT
does not entirely agree because the formalisation is quite strict, but
often it is a lack of knowledge. EC does counter this by the fact that a
single concept can be expressed in multiple ways in UML, with which
GT agrees.

MP mentions that we will have different "single sources of truth", some
will use UML, some may want to use RDForms Templates, some OWL
+ SHACL. But we need to have a common middleground, and that
should (in his opinion) be PROF + SHACL-AP (some kind of guidance /
extension for how to use SHACL in the Application Profile scenario).

PBA agrees with MP’s suggestions on SHACL and PROF. MG adds



that he also agrees to a more limited extent and that a SHACL-AP
should be the SSOT, he adds that PROF might as well be a reasonable
choice. The main reason for saying this is that he does not believe UML
carries enough semantics.

PBA adds that UML should be seen as a way to communicate the
model and that RDF models should be used as SSOT.

RSC continues that XMI is there to exchange UML models. UML is a
formal language. There is no requirement to use UML (or any other
language) to describe what we are representing here, but there
certainly are other ways to do it.

RDF-based
conceptual
models (as single
source of truth)

Slides 43 - 49

Speaker: Csongor
Nyulas

The single source of truth can be other than UML. This is the topic of
the next blog article. In here the goal is to explore other SSoT.

Data specifications comprise different artefacts that address different
concerns and all of these artefacts are coherent. The purposes can be:

- Define a common vocabulary, and/or
- Specify data-shape constraints

There are two contexts: the consumer context and the editorial context.
In the consumer context the need is to bring domain experts closer to
developers who will implement certain systems. When the domain
experts interact with those systems they need to recognise the same
concepts from their domain. The solution is to bring a data specification
which is understandable by domain experts, developers and machines.

The semantic layer concerns for consumers need to ensure that people
can visually see the domain model. Before the domain model there is
the conceptual model with formal (URIs) and informal (labels)
terminology. Next there is the instantiation of the model constraints and
putting it into practice. Lastly, there is the human readable
documentation which should be clear, complete and precise.

In the editorial context when we are creating this data specification first
we need to make sure that all the artefacts are coherent, that we can
easily maintain them and that we can ensure high quality when we
publish this data specification. The solution is using a SSOT and
automatically generating the rest.

UML has been proposed as SSoT for the conceptual model, it has
been argued that it works but does not has to be the only SSOT. Today
we heard examples from JSON and OWL as well. The question is what
would be a viable alternative.

Discussion
RA mentions that they do have visual representation in a visual editor
in which they can draw boxes, lines, etc. They create the data model
and then they create serialisation and visualisations from that data

https://joinup.ec.europa.eu/sites/default/files/event/attachment/2024-02/20240206%20Webinar%20Style%20Guide.pdf#page=43


model. EC asks whether she edits in a visual manner. In principle RA
fills in a form with specific OWL classes and then the tool draws the
classes as a bow and visualises them. RA can then move the
coordinates and organise the visualisation. The key is that the tool
creates the visualisation from the OWL SSOT.

BVN wonders about versioning and whether they can be put next to
each other. RA answers that in the newest iteration of their tool they are
able to indicate their versioning. For example they have different
versions describing different data models.

BVN also wonders how they capture the versioning information within
that visual model. RA replies that the data models have the same URIs
or IRIs, but you can indicate which version of the data model you are
targeting, despite classes or properties having the same URIs and IRIs.
The option exists to keep the linking or update it to the latest version.

AA mentions that perhaps YAML or JSON might be better than RDF.
BVN argues that the first step is to get the semantics right in RDF and
then serialisations can be built on that. AA does not agree with this. A
big issue is to find RDF qualified people and finding people with YAML
or JSON capabilities is much easier. AA also adds that when you
publish these models and have them be adopted by the industry there
often is an issue because they lack knowledge on RDF. Starting from
JSON schema or YAML increases adoption from his experience.

VT feels that in a lot of webinars we talk about the same topic of UML
and SSoT. It was never said that UML is disliked, but why not start from
RDF and then go to UML and create the diagram. We should start from
RDF because the semantics are more richly expressed. MG agrees
with VT. BVN, however, sees a challenge that when concepts are
expressed in RDF there is more freedom. If everyone takes full
freedom, reuse will be significantly hampered. Therefore, UML creates
restrictions to increase reusability. EC adds that generating and
publishing all artefacts from a SSoT is also the point. Starting from RDF
and then building a diagram does not describe this process.

GT continues that RDF as a SSoT should not be a problem, but it
should be extended with concepts from UML that proved to be useful.
These concepts include class diagrams like redefinition, stereotyping,
generalizationsSets, structuredDatatypes, etc.

PDR comments that RDF is his preferred method, however, there are
many steps in his approach and it is not an SSoT. He prefers RDF
because it contains the richest semantics.

Interactive
session

Slides 50 - 53

An interactive session is held to get insights into practices of the
community regarding profiling.

https://joinup.ec.europa.eu/sites/default/files/event/attachment/2024-02/20240206%20Webinar%20Style%20Guide.pdf#page=50


Speaker: Eugeniu
Costetchi





Wrap up and next PF adds that we do not underestimate the power of RDF. However, the



steps

Slides 54 - 56

Speaker: Anastasia
Sofou

goal is to provide a consolidated solution that gathers all the
information from all the different artefacts and then generates them.
UML is proposed as such a solution but it may not be the only solution.

Next steps
SEMIC will collect feedback on approaches for AP development and
RDF-based conceptual modelling or conceptual modelling language.
Feedback on this is requested through GitHub.

In addition an updated version of the SEMIC Core Vocabulary
Handbook and the SEMIC Style Guide will be published.

The participants are thanked for their contributions.

https://joinup.ec.europa.eu/sites/default/files/event/attachment/2024-02/20240206%20Webinar%20Style%20Guide.pdf#page=54
https://github.com/SEMICeu/style-guide

