Formal Ontologies
Problem Set 3

You may answer in English or French. Keep your answers brief.

Definitions of ontologies
(a) Consider the following definition of an ontology.*

ontology = def. a representational artifact, comprising a taxonomy as proper part, whose
representations are intended to designate some combination of universals, defined classes, and
certain relations between them.

For each of the following terms: (i) briefly explains what they mean in the context of the definition, and
(ii) give examples.

1. Representational artifacts [2 pts]
2. Universals [2 pts]

3. Defined classes [2 pts]

4. Relations [2 pts]

Hint: use chapter 1 of the Arp et al. textbook

(b) In Keet’s textbook An Introduction to Ontology Engineering?, carefully read section 1.2.1 (pp. 4-7).
Pick one of the definitions discussed in this section.

5. How does this definition relate to the one given in part (a) of this exercise. What common ground
do these definitions share? On what points do they differ? [2 pts]

(c) Consider the following definition of ontology, drawn from a metaphysics textbook.?

Ontology is the study of what there is. In metaphysics, just as in science, one of the main things we
want to find out is what kinds of things there are in the world. Although in the various sciences,
discussion is usually confined to a particular domain of reality — biology may be concerned with
what kinds of living things there are, physics with the subatomic constituents of matter — in
metaphysics, we want to know what kinds of things there are in a sense that is even more general.

Suppose physics tells us that the basic constituents of matter are leptons and quarks. The
metaphysician will then ask: Are there only these physical objects, or are there also other types of
entities? For example, are there, in addition to these electrons and quarks, also some nonphysical
entities, like minds? Are there also abstract entities like numbers or qualities? And in addition to
objects (abstract and concrete), are there other categories of entities — events, processes,
spatiotemporal manifolds? All of these are ontological questions, questions about what types of
entities exist.

6. How is ontology in this philosophical sense (i.e. the study of what there is) relevant to the
engineering practice of building ontologies discussed in this course? [2 pts]

L Arp, R., Smith, B., & Spear, A. D. (2015). Building ontologies with Basic Formal Ontology. Massachusetts
Institute of Technology, p. 1

2 Keet, M. (2020). An Introduction to Ontology Engineering.

3 Ney, A. (2014). Metaphysics: An introduction. Routledge, Taylor & Francis Group, p. 30
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First look [8 pts]

(a) After downloading and installing Protégé, open the African Wildlife Ontology (see file on Moodle).
Familiarize yourself with this ontology. Then, give an example of

1. Aclass [1 pt]

A subclass (child) of carnivore [1 pt]
A superclass (parent) of Apple [1 pt]
A subproperty of is-part-of [1 pt]
An individual [1 pt]

6. An instance of Impala [1 pt]

aprwn

(b) In the African Wildlife Ontology, consider the is-part-of relation (under ‘object property’).

7. What are the properties (‘characteristics’) of this relation? [1 pt]
8. What is the inverse of this relation? [1 pt]
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https://protege.stanford.edu/

Formal Ontologies
Problem Set 4

You may answer in English or French. Keep your answers brief.

Murder Mystery?!

A psychologist has been murdered by one of her patients, and your task is to find out who did it. Using
her notes, you know facts about the suspects, as well as about the murderer.

We’ll use Protégé and an OWL reasoner to deduce the murderer from what we know.
You will need to create OWL individuals and classes, corresponding to the facts of the case.

Hint: These facts can be expressed as classes to which the individuals can be asserted to belong or to
not belong using Protégé. (Individuals are asserted to belong to classes by adding classes to an
individual’s list of types.)

Facts of the case

1. There are four suspects (hint: individuals): Werner, Janna, Fabian, and Barry.

2. Janna can play the piano.

3. Janna, Fabian, and Barry daydream. (Hint: they are daydreamers.)

4. Barry and Fabian read literature.

5. Barry cannot play a musical instrument (hint: he is not a musician), but he solves math problems.
6. Werner has never daydreamed.

7. Janna admits she doesn’t do problem solving of any kind.

8. Werner can play the trumpet and engages in mathematical problem solving.

9. Sadly, Fabian never learned to play an instrument.

10. The murderer is A) a daydreamer and B) either a musician or literate and C) engages in problem

solving.

Represent these facts in an ontology in Protégé. Then, make Murderer a fully defined class using an
equivalence axiom corresponding to Fact 10. When you run the reasoner, the only possible suspect will
be the only individual who instantiates the class Murderer.

A. Submit the ontology you designed as a .owl file on the course Moodle. [12 pts]

B. How come that when you run the reasoner, there is an instance of Murderer (provided you
represented the above facts correctly)? What is the role of the reasoner ? (Answer directly on Moodle)

[2 pts]

Good luck, detectives!

! Based on an original exercise by Neil Otte, adapted by Janna Hastings.
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http://www.jneilotte.com/2017/09/tutorial-on-protege-murder-mystery-edition/
https://jannahastings.github.io/

Formal Ontologies
Problem Set 5

You may answer in English or French. Keep your answers brief.

Hands-on: Wine [11 pts]
The Wine Ontology
https:/imww.w3.0rg/TR/2003/PR-owl-guide-20031215/wine

is an example ontology that captures knowledge about wines, e.g. the grapes they are made from, their
countries of origin, their flavours, etc.

Open the Wine Ontology in Protégé (File > Open From URL). Ensure that you are rendering the entities
by id (View > Render by Entity IRI short name).

1. Navigate to the class PotableLiquid (a subclass of ConsumableThing). Why is there two
classes wine? [1 pts]

Start the Reasoner (Reasoner > Start reasoner).

2. Look at the asserted and inferred subclasses of the entity whose URI end in wine#w1ine. What do
you notice? Explain. [2 pts]

3. Look at the asserted and inferred subclasses of the entity whose URI end in food#wine. What do
you notice? Explain. [2 pts]

4. Why is Bordeaux wine classified by the reasoner as a French wine? Explain, referring to axioms
(i.e. the lines in the ‘Description” panel). [2 pts]

5. Why is Chardonnay classified as a white wine? Explain, referring to axioms. [2 pts]

6. Why is Sauternes classified as a sweet wine? Explain, referring to axioms. [2 pts]

Good or bad ontology? [10 pts]

Consider the African Wildlife Ontology (see file on Moodle), an example ontology that captures
knowledge about African wildlife.

7. According to the best practices described in section 1.2.3 of An Introduction to Ontology
Engineering?, is it a good or bad ontology? What are its strengths? What are its weaknesses? [4 pts]

Consider again the Wine Ontology (see file on Moodle). MerTotGrape is an instance of wineGrape.
Similarly, TayTorPort is an instance of Port. These facts are two occurrences of a representational
error found elsewhere in the Wine ontology.

8. Say what the error is and give another occurrence of this error in the ontology. (Hint: what type of
entity is MerTotGrape in the ontology ? What about wineGrape? Is that appropriate ?) [3 pts]

The ontology contains an object property adjacentRegion holding between instances of the class
Region. This is suboptimal.

9. Explain why and say how you would modify the ontology to solve this problem. [3 pts]

1 Keet, M. (2020). An Introduction to Ontology Engineering.
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