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Written version of this part

Pascal Hitzler, Adila Krisnadhi
A Tutorial on Modular Ontology Moeling with Ontology Design 
Patterns: The Cooking Recipes Ontology.
Technical Report, DaSe Lab, Department of Computer Science and 
Engineering, Wright State University, Dayton, OH, August 2018.
22 pages

http://daselab.cs.wright.edu/pub2/mom-recipes-example.pdf

(it’s also linked on the tutorial website)

http://daselab.cs.wright.edu/pub2/mom-recipes-example.pdf
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Problem setting
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Collaborative modeling approach

• Collaborative modeling, group ideally has
– More than one domain experts.
– People familiar with the base data.
– People understanding possible target use cases.
– An ontology engineer familiar with the modeling approach.
– Somebody who understands formal semantics of OWL.

• Domain experts are queried as to the main notions for the 
application domain. 
– E.g. for the recipes scenario, these would include

• Recipe
• Food
• Time
• Equipment

• Classification of food (e.g., as a side)
• Difficulty level
• Nutritional information
• Provenance 
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Collaborative modeling approach

• From available data and from application use cases, devise
competency questions, i.e. questions which should be 
convertible into queries, which in turn should be answerable 
using the data.

Gluten-free low-calorie desserts.
How do I make a low-carb pot roast?
How do I make a Chili without beans?
Sweet breakfast under 100 calories.
Breakfast dishes which can be prepared quickly with 2 potatoes, an 

egg, and some our.
How do I prepare Chicken thighs in a slow cooker?
A simple recipe with pork shoulder and spring onions.
A side prepared using Brussels sprouts, bacon, and chestnuts.
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GeoVoCamps modeling approach

• Then prioritize which notions to model first. In the chess case, 
e.g.

recipe
food
equipment
classification
difficulty level
time
nutritional information
provenance



October 2018 – ISWC 2018 Tutorial, Monterey, CA – Pascal Hitzler 7

GeoVoCamps modeling approach

• Understand the nature of the things you are modeling.

Recipe: Document? Sequence? Process? Plan? Description?
Food: A concrete piece of food? An abstract quantity of food?
Equipment: Do we want a complex model at this stage? No.
Classification: Do we want a complex model at this stage? No.
Difficulty level: Do we want a complex model at this stage? No.
Time: Probably already incorporated in plan?
Nutritional information: model along some existing standard?
Provenance: just that!
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Recipe

A plan, a description.

Pattern:
Plan as a Description

Recipe
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Food

An abstract quantity of food.

Pattern:
QuantityOfStuff (with Quantity sub-pattern)

(derived from QUDT)
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Equipment

No complex model desired at this stage. We just want to use 
strings, i.e., use our stub meta-pattern.
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Classification (e.g., entrée)

No complex model desired at this stage. We just want to use 
strings, i.e., use our stub meta-pattern. 
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Difficulty level

No complex model desired at this stage. We just want to use 
strings, i.e., use our stub meta-pattern. 
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Time

Already incorporated in plan!
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Nutritional information

Model along some existing standard.

Let’s use the U.S. FDA Nutritional 
Facts label standard.
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Nutritional information

Model along some existing standard.

Let’s use the U.S. FDA Nutritional 
Facts label standard.
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Provenance

Use an ontology design pattern based on PROV-O.

We’ll use only this:

PROV-O derived Provenance pattern:
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Adequacy check

• Triplify sample data using the ontology.
Does it work?

• Check if competency questions can be answered.

• Add axioms as appropriate (the graph is only for intuition, the 
OWL axioms are the actual ontology).

• (there are more post-hoc details to be taken care of, but let’s 
leave it at that)
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Axiomatization
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Axiomatization
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Example Axiomatization

ofFoodType, ofQuantity: scoped range, existential
hasQuantityKind, hasQuantityValue: scoped domain, scoped range,

existential, inverse existential, scoped qualified functionality
hasUnit: scoped range, existential, scoped qualified functionality
hasNumericValue: scoped range, existential, functionality
Mutually disjoint: QuantityOfFood, FoodType, QuantityKind, Quantity,

QuantityValue, Unit
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Thanks!
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