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Problem setting ‘ﬁbaSe Lab

Design an ontology which can be used as part of a “recipe discovery”
website. The ontology shall be sef up such that content from eristing recipe
websites can in principle be mapped to it (i.e., the ontology gets populated
with data from the recipe websites). On the discovery website, detailed
graph-queries (using the ontology) shall produce links to recipes from dif-
ferent recipe websites as resulfs. The ontology should be exrtendable to-
wards incorporation of additional external data, e.q., nutritional informa-
tion about ingredients or detailed information about cooking equipment.
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Collaborative modeling approach %
J aPp aSe Lab

 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 « Classification of food (e.g., as a side)
 Food * Difficulty level

 Time * Nutritional information

 Equipment  Provenance
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Collaborative modeling approach %
J aPp aSe Lab

« 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 | make a low-carb pot roast?
How do | 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 | 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 %
P J aPb aSe Lab

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

recipe

food

equipment
classification
difficulty level

time

nutritional information
provenance
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GeoVoCamps modeling approach %
P J aPb aSe Lab

 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!

WRIGHT STATE

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



A plan, a description.
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Food ‘tbaSe Lab

An abstract quantity of food.
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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.

b
!. =ClassName> Stub)
|
' I
hasAssociated<ClassMame> | <ClassM e 4 A |
owl: Thing d :)~| <ClassMName> | e e - wed:string :
| I | } )
|
II__ _____________________________________________ —
r CookingEgquipmentStub,
I i

I
T | hasConstituant | hasNamsahsSt |
| Situation | i)-[ GuﬁhingEqulmwnl] =A== > s sting i
________ i L ot i
! [

Figure 2.10: Top, the Stub (meta)pattern. Bottom, its instantiation for
equipment.
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Classification (e.g., entree) %359 Lab

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

i T T T T T T T T T T T T T e e T T T e T T e e e T e T =

RecipeClassification5tub)

1
hasRacipaClassiication '
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|

1
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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.

__________________________________ =

RecipelifficultyLevelStub,

)[ Dll’ﬂculryLe'-.rel} as5ling )[ xsd:aﬂ*ing]

‘ I nasHecipeDifficultylevel
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Already incorporated in plan!

produces
P W e v , : P )
‘ Retipe |___ *{-Elt tion hasConslituan! :HI QuantityOfFood |
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Nutritional information %ase Lab

Model along some existing standard. Nutrition Facts

Sewing Slze 23 cup (55g)

Sefvings Per Containar About &
Arrezwnil Par Barving
Calories 230 Calaries from Fat 40
Let’s use the U.S. FDA Nutritional % Daly Valse®
Total Fat BEg 12%
Facts label standard. Saturated Fat 1g 5%
Trans Fali.’]g .
Cholesterol Omg 0%
Sodium 150mg T
Total Carbohydrate 375 12%
Drigtary Fiber &g 16%
Sugarz 19
Protein 3j
|
Witamin A 10%
Vitamin C 3%
Galcium 20%
Iraa 45%

" Percant Daily Values ane bated an 8 2 000 calonse det
¥ our daly Vil may e ighir or wer depandng oo
pOur CAlTE nesss

Caleeies: 2000 2500

Todel Fat L=y has 650 a0g
5al Fat Less thar  20g 2%
Chalaatanal Lass thae 300G A00mg
Sodun Less thae  2400mg  2400mg
Totil Gabohydrte 330 T
Lketary Fiber e ] 404
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Nutritional information

Model along some existing standard.

Nutrition Facts‘
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D
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=
o

Figure 2.13: Nutritional Information module. The box indicates a modified
instance of the QuantityOfStuff pattern.
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Provenance
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Adequacy check %aSe Lab

%

 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 %aSe Lab
A )

Figure 2.17: Generic node-edge-node schema diagram for explaining sys-
tematic axiomatization

1. ANBC 1 6. AC R.B 11. AC <1R.B

2. dR.TC A 7. BCR .A 12, TE<1IR™.T
3. dR.BC A 8 TC<1RT 13. TE<1IR™.A
1. TEVR.B 9. TC <1R.B 14. BC <1R™.T
5. ACVRDB 10. AC <1R.T 15. BE<1R™.A

Figure 2.18: Most common axioms which could be produced from a single
edee F between nodes A and B in a schema diagram: description logic
notation.
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®»

Axiomatization A8 %aSe Lab

1. A DisjointWith B (disjointness)
2. K some owl:Thing SubClassOf A (domain)
3. K some B SubClassOf A (scoped domain)
4. owl:Thing SubClassOf R only B (range)
5. A SubClassOf K only B (scoped range)
6. A SubClassOf K some B (existential)
7. B SubClassOf inverse K some A (inverse existential)
8. owl:Thing SubClassOf i max 1 owl:Thing (functionality)
9. owl:Thing SubClassOf R max 1 B (qualified functionality)
1. A SubClassOf K max 1 owl:Thing (scoped functionality)
11. A SubClassOf R max 1 B (qualified scoped funectionality)
12. owl:Thing SubClassOf inverse i max 1 owl:Thing (inverse functionality)
13. owl:Thing SubClassOf inverse R max 1 A (inverse qualified functionality)
14. B 5SubClassOf inverse i max 1 owl:Thing (inverse scoped functionality)
15. B 5ubClassOf inverse H max 1 A (inverse qualified scoped functionality)

Figure 2.19: Most common axioms which could be produced from a single
edge K between nodes A and B in a schema diagram: Manchester syntax.

(1] i ||
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Example Axiomatization = b

Duantit'_-.erand'
]  alFoodType
| CuaantityOfF ood | FoodType
afuantity
T Quantityl
QuaniityKind hamummm| Quaniity | L )-I QuantityValue IL_ e
e

T,

hashMuemericVahe ——
w50 daulsle

i o o o s . o o o T ] T — ] " ST = " T ST o, ] ] ] f— T T ] oo T o o " " . ] ] ] ]I " . T T " ] ] T S S ] ] " . o o o

i o e o o o T T f— ] ] T " — T T oS B, ] T ¢ S _— ] ] ] T ST ] " T o " T ¢ ] ] " ] ] o " " T T oS . T ] ]_— ] ] ¢ " T ] - - o T

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
WI___
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Thanks!
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