Applying ontology engineering
in public administration



,Data circulates, not the citizen.”
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Data circulates




Bad architecture?
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Possible solution?




Possible solution — centralization

Request: Response: Request: Response:

Technical Technical Technical Technical
inspections inspections of inspections of inspections of
of Joe’s car Joe’s car Joe’s car Joe’s car

Enterprise service bus / APl gateway




Possible solution — decentralization

Request/Response: Technical .
inspections of Joe’scar 7
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Response: Here Data/API CatalOg

Request: Where is data about technical
inspections and how to request that place?



s such infrastructure enough?

'y

Know what data you have, where it is, how
to access it, who is responsible, and who
uses it for what.
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Know what data you have

Request:

Response:
Technical
inspections of
Joe’s car

Request: Response:
Technical Technical
inspections of inspections of
Joe’s car Joe’s car

Enterprise service bus / APl gateway




Know what data you have
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Response: Here Data/API CatalOg

Request: Where is data about
of and car and how to
request that place?



Registry of rights and obligations
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Registry of rights and obligations
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Registry of rights and obligations
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Registry of rights and obligations
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Registry of rights and obligations
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998 — Road traffic: 998-1 Road vehicle (properties)

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-1

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-10
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-11
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-12

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-13

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-14
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-15
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-16
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-17
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-18
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-19
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-20
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-21
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-22
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-23
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-24
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-27
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-4
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-5
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-6
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-7
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-8
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-1-9

Udaje o vlastnikovi a provozovateli, neni-li totoZny s vlastnikem

Vyrazeni silni¢niho vozidla z provozu a zaniku silni¢niho vozidla

Udaje o vyvezeni silni¢niho vozidla do jiného stétu

Udaje o provedeni zdznamu v registru

Udaje o pojisténi odpovédnosti

Udaj o tom, Ze vozidlo je historicky pGvodni

Datum prevodu vozidla z registru silni¢nich vozidel do registru historickych a sportovnich vozidel
Uéel uzivani vozidla

Druh a kategorie silni¢niho vozidla

Znacka, nazev a typ vozidla

Identifikacni Cislo vozidla

Udaje o vyrobci silniéniho vozidla, podvozku, motoru a karoserie silni¢niho vozidla

Typ, vykon a zdvihovy objem motoru a palivo

Typ, vyrobni Cislo a barva karoserie, pocet mist k sezeni a stani, popripadé lizek, rozméry lozné ...
Udaj o celkovych rozmérech silni¢niho vozidla

Nejvétsi pfipustna, povolend a provozni hmotnost vozidla a nejvétsi pripustnd a povolena hmotnost ...
Udaje o technickych prohlidkdch a technické zp(sobilosti silni¢niho vozidla

Registracni znacka

Technicky prikaz

Cislo osvédceni o registraci silni¢niho vozidla

Datum prvni registrace silni¢niho vozidla

Stat posledni registrace silni¢niho vozidla

Odnéti osvédceni o registraci vozidla a technického prikazu vozidla


https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-1
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-10
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-11
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-12
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-13
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-14
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-15
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-16
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-17
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-18
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-19
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-20
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-21
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-22
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-23
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-24
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-27
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-4
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-5
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-6
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-7
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-8
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-1-9

998 — Road traffic: 998-2 Registration of vehicles

(properties)

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-2-1

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-2-2

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-2-3

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/idaj/998-2-4

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-2-5

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/998-2-6

Evidence silni¢nich vozidel, vlastnik(l a provozovatell téchto vozidel

Evidence silni¢nich vozidel ¢lend diplomatické mise

Evidence ztracenych, odcizenych, poskozenych a zni¢enych osvédceni o registraci
silni¢niho vozidla, technickych prikazl silni¢niho vozidla a tabulek s pfidélenou statni
poznavaci znackou (dale jen ,registracni znacka“)

Evidence pridélenych zvlastnich registracnich znacek a ztracenych, odcizenych,
poskozenych a znic¢enych tabulek s pridélenou zvlastni registracni znackou

Evidence vyrobenych formulard osvédceni o registraci silni¢niho vozidla a technického
prakazu silniéniho vozidla opatfenych identifikacnimi znaky a vyrobenych a
nevydanych tabulek registracni znacky vozidla

Evidence technickych udaji schvdlenych typu silni¢nich vozidel


https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-2-1
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-2-2
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-2-3
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-2-4
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-2-5
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/998-2-6

1086 — Health services: 1086-1 Provider
(properties)

Osobni udaje: jméno, popfipadé jména, prijmeni,

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/1086-1-1 Udaje provozovatele fyzicka osoba ot Elle, enieldny, Gkt

https://rop-opendata.egon.gov.cz/odrpp/zdroi/ddai/1086-1-2 Udaje- provozovatele fyzicka osoba J,me!'\o, popripadé jména, prijmeni, ICO, kontaktni
podnikatel udaje

https://rpp-opendata.egon.gov.cz/odrpp/zdroj/udaj/1086-1-3 Udaje provozovatele pravnickd osoba nazev, ICO, kontaktni Gdaje

10861 - Poskytovatel

A1086 - Zdravotni sluzby — —Sdruzuje-tidaje-vedené-nebo-vytvarené-v ramei-agendy — — ~Sdravotiich cliah


https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/1086-1-1
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/1086-1-2
https://rpp-opendata.egon.gov.cz/odrpp/zdroj/%C3%BAdaj/1086-1-3

Registry of rights and obligations - quantification

On 27.09.2022
o 222 types of subjects/objects

e 1643 properties
for 63 agendas out of 446 in total



https://api.triplydb.com/s/0eZDeXb52
https://api.triplydb.com/s/36730l3l8
https://api.triplydb.com/s/0eZDeXb52
https://api.triplydb.com/s/luUtJUwKi

Observations

* Registry of rights and obligations is a data model.
* |t describes data processed and stored by public authorities in their
information systemes.

* Registry of rights and obligations is a data model with elements of a
conceptual model.

* |tis expressed at the conceptual level, but something is missing.



What is missing?

Registry of rights and obligations

Spaceships agenda

Spaceship Officer
Title Personal number
Serial number Rank
Captain Appointment date
Kind of fuel
Operational sector

Motor vehicle

Kind of fuel

Space vehicle

?

kind of fuel

Spaceship

Title

Serial number

operational sector

!

Solar system sector

Rank

A

Appointment

Appointment date

A\ 4

captain =—p
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Person

Personal number




What is missing?

Motor vehicle

Space vehicle

Title

kind of fuel
> Kind of fuel
kind of fuel
4— Spaceship
TiIIe

Serial number

operational sector

| Serial 1um|:)er |

Solar system sector

!

Solar system sector

Rank

Appointment

Appointment date

A\ 4

captain =—p

Officer

Person

Personal number

First name

Surname




Conceptual model

Registry of rights and obligations

Rank

A

Spaceships agenda

kind of fuel

Motor vehicle

Title

Serial number

v

Kind of fuel

Space vehicle 4—

Spaceship

operational sector

!

Solar system sector

Appointment

Appointment date

A\ 4

captain =—p

Officer

Person

Personal number

First name

Surname




Formalized and shared
9

Semantic Government Vocabulary (SGOV)



[Agenda }(—i Law ]
defines

has part Semantic Government Vocabulary conform to

_«

proauces




Basic Vocabulary
(Z-SGoV)

Vocabulary of Public Sector
(V-SGoV)

Vocabulary of Legislation
(L-SGoV)

Vocabulary of Agenda
(A-SGoV)

Vocabulary of Dataset
(D-SGoV)

SGOV architecture



Basic Vocabulary

(Z-SGoV) \

Vocabulary of Public Sector
(V-SGoV)

Vocabulary of Legislation
(L-SGoV)

Vocabulary of Agenda
(A-SGoV)

Vocabulary of Dataset
(D-SGoV)

Type

EndurantType

UFO (subset)

A

Category [

Kind [

Subkind [

hasType

Role [

Phase [

Mixin —

RoleMixin [—

Relation

IntrinsicTropeType

/\

ModeType

QualityType

hasType

| Object

hasType

EventType

hasType

Intrinsic
Trope

Event




Basic Vocabulary
(Z-SGoV)

Vocabulary of Public Sector
(V-SGoV)

Vocabulary of Legislation
(L-SGoV)

Vocabulary of Agenda
(A-SGoV)

Vocabulary of Dataset
(D-SGoV)

<<object type>>
Human

<<objec

Legal object

t type>>

A

A

Legal r

<<relator>>

elation

A

y

<<objec

Legal subject

t type>>

<<object type>>
Natural person

<<object type>>
Legal person

<<object type>>
Organization




Basic Vocabulary
(Z-SGoV)

Vocabulary of Public Sector
(V-SGoV)

Vocabulary of Legislation
(L-SGoV)

Vocabulary of Agenda
(A-SGoV)

Vocabulary of Dataset
(D-SGoV)

<<object type>>

Legal object

<

JaN

kind of fuel

Motor vehicle

Rank

<<relator>>
Legal relation

A

T

Appointment

ﬁk

Space vehicle

Title

Serial number

v

Kind of fuel

Appointment date

A\ 4

captain =—p

Spaceship

Officer

operational sector

!

Personal number

Solar system sector

v

<<object type>>
Natural person




Benefits

* Formally defined vocabulary of governmental business concepts from
different domains

* Domain vocabularies (L-SGoV, A-SGoV) can be managed in a
federated manner

e Domain vocabularies defined within a shared context of V-SGoV

* A domain vocabulary can be defined by reusing concepts from other
vocabularies

* Concepts related to each other — for each concept related concepts
are known (generalizations, specializations, relators, tropes, events,

)



Benefits

Business Knowledge
vocabulary graph

Documentation Data schemas




Let’s see the benefits live.

https://slovnik.gov.cz
(Assembly line (Termlt, OntoGrapher), Showlt, NODC, DataSpecer)



https://slovník.gov.cz/

|s it @ success?

* Working assembly line prototype for building SGoV in a federated
manner (Termlt + Ontographer)

* Follow-up tools working on top of SGoV (Showlt, NODC, Dataspecer)
* Working public domain slovnik.gov.cz

* Methodologies

* Training courses

* Several public organizations using the tools

So, yes, this seems like a success. But ...



The general adoption of our approach is hard
to achieve. Why?

e Of course, | could say that it costs money and human resources we do not
have. But this would be too easy.

* We have money and hard-working people, but they are heading in the
wrong direction!

* People do not consider data as a first-class citizen.
* Front-end features and services are what matter.

* People naturally design data exchange as point-to-point but do not see the
enormous technical debt they leave behind.

* These problems are blockers. They are not only engraved in the heads of
foot soldiers but also captains and decision-makers.

* There is no focus on data in the current reorganization efforts.
* Suppliers do not help.



..and it is going to get worse




EU legislation and data

General Data

Protection Open Data DAt COVERNENCE

Act Data Act
(DGA)

Regulation Directive
(GDPR)

2016 2019 2022 2022 (proposal)



Self-reflection

What about us, teachers and academicians, do we teach so that new

generations are ready to face these challenges?




Thank you!

Martin Necasky
martin.necasky@matfyz.cuni.cz

Department of software engineering
Faculty of mathematics and physics
Charles University



Back-up slides

More on data-related EU legislation ...



* *
* *
x

*
* 4 k

General Data Protection Regulation (GDPR)

Regulation (EU) 2016/679 of the European Parliament
and of the Council of 27 April 2016 on the protection of
natural persons with regard to the processing of personal

data and on the free movement of such data, and
repealing Directive 95/46/EC (General Data Protection
Regulation)

N

http://data.europa.eu/eli/reg/2016/679/0j



http://data.europa.eu/eli/reg/2016/679/oj

General Data Protection Regulation (GDPR)

* introduces individual’s control over their data.
* provides a legal basis for processing personal data

 defines rights of the subjects of the data

* right of access
* right of erasure

e strict restrictions on how personal data can be shared



Open Data Directive

Directive (EU) 2019/1024 of the European
Parliament and of the Council of 20 June 2019 on

open data and the re-use of public sector
information

http://data.europa.eu/eli/dir/2019/1024/0j



http://data.europa.eu/eli/dir/2019/1024/oj

Open Data Directive

e provides common rules for publishing and sharing government-held
documents (data) in the EU

* introduces the legal concepts of machine readability, open format,
formal open standard, standard license, and Open Data

* encourages public sector bodies to produce and make available
documents (data) in accordance with the principle “open by design
and by default”



Open Data Directive

Public sector bodies shall make their
documents (data) available in formats

that are open, machine-readable,
accessible, findable, and re-usable,
together with their metadata.

Both the format and the metadata shall,
where possible, comply with formal
open standards




Open Data Directive

Public sector bodies shall make their

documents (data) available in formats Both the format and the metadata shall,
that are open, machine-readable, where possible, comply with formal
accessible, findable, and re-usable, open standards.

togetherwith tieir metadata.
‘




Open Data Directive

* introduces high-value datasets in the following thematic categories

* Geospatial, Earth observation and environment, Meteorological, Statistics,
Companies and company ownership, Mobility

* high-value datasets must be published mandatorily by all Member
States as Open Data

* high-value datasets are defined by European Commission
* the first version is expected in the second half of October 2022



Data Governance Act (DGA)

Regulation (EU) 2022/868 of the European Parliament
and of the Council of 30 May 2022 on European data

governance and amending Regulation (EU) 2018/1724
(Data Governance Act)

http://data.europa.eu/eli/req/2022/868/0j



http://data.europa.eu/eli/reg/2022/868/oj

Data Governance Act (DGA)

* aims to make more data available by regulating the re-use of
* publicly held protected data (personal data and commercially confident data)

* privately protected data provided voluntarily by individuals and companies
(data altruism)

* introduces the concept of domain-specific common European data
spaces
* health, mobility, manufacturing, financial services, energy, agriculture, etc.

* or combination of such areas, e.g., energy and climate as well as thematic
areas such as the European Green Deal




Data Governance Act (DGA)

Common European data spaces should
make data findable, accessible,
interoperable, and reusable (the ‘FAIR

data principles’) while ensuring a high
level of cybersecurity.

Member States shall ensure that all
relevant information is available and
easily accessible through a single
information point. The functions of the
single information point may be

automated.



Data Act

Proposal for a REGULATION OF THE
EUROPEAN PARLIAMENT AND OF THE
COUNCIL on harmonised rules on fair

access to and use of data (Data Act)

N\

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A68%3AFIN



https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=COM%3A2022%3A68%3AFIN

Data Act

* lays down a framework specifying who, other than the manufacturer
or other data holder is entitled to access the data generated by
products

e ensures that users of a product in the EU can access the data
generated by the use of that product, including by sharing them with
third parties of their choice

* does not explicitly enforce FAIR principles, but strongly enforces
interoperability




