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This Tutorial (all parts)

 Pascal Hitzler (60 mins):
Introduction and first examples

 Monika Solanki (30 mins):
Example “modeling vaccine traceability”

coffee

 Pascal Hitzler (60 mins):
Example “GeoLink Modular Ontology”

 Agnieszka Lawrynowicz (30 mins):
Example “Reporting Event ODP”

lunch

o Karl Hammar with all others (3h):
Hands-on, the WebProtege XDP plug-in
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What this i1s about %ase Lab

« A tutorial about ontology modeling best practices. @

« Coming from the “Ontology Design Patterns” community.

« Recommended by us for all types of ontology modeling,
Including as graph schema for linked data and knowledge
graphs.

« We are approaching a point where our experiences can
consolidate into crisp recommendations, but we’'re not quite
there yet. l.e. there’s still work (and research) to be done.

« Join us if you're interested:
Google Group called “Ontology Design Patterns”

WRIGHT STATE
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Very first example %ase Lab

Generic AgentRole pattern Agent @
_'_._,_,—o-'-'_'_'_?
performedBy

owl:Thing | AgentRole startsAtTime, —» Timelnstant
J providesAgentRole endsAtTime

Generic NameStub pattern

hasName

‘JOined: performedBy

o]
owl:Thing AgentRole
[ J providesAgentRole

hasMName
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Very first example %ase Lab

Joined AgentRole and NameStub patterns:

performedBy

[ owl:Thing } )[ AgentRole
providesAgentRole

xsd:string

Used as a template for a concrete modeling problem:

assumedBy

Movie I ActorRole
hasActor

hasName

xsd:string
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Very first example

Recording the alignment (e.g. in a separate file):

performedBy
. ]
ITh s
[ own e J providesAgentRole )[ foenoe ?
A
A I II[’
Il I Il
Il I Il
I Il Il
I Il Il
Il Il Il
Il I Il
| i Il
I ] assumedBy Il

hasName

]
Movie I ActorRole
hasActor
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The Role Patterns

[ TemporalExtent

¢

hasTemporalExtent

providesRole rolePerformedBy
owl:Thing roleProvidedBy m performsRole ow:Thing

T C VprovidesRole.Role range
JroleProvidedBy. T C Role domain
providesRole = roleProvidedBy ™ Inverse

T C VperformsRole.Role range
drolePerformedBy. T C Role domain
rolePerformedBy = performsRole™ Inverse

Role C JhasTemporalExtent. TemporalExtent existential
M YhasTemporalExtent. TemporalExtent SCOped range
M (<1 roleProvidedBy.T) range cardinality
M (<1 rolePerformedBy.T) range cardinality

Role C droleProvidedBy. T JdrolePerformedBy. T existentials
WRI( DisjointClasses(Role, TemporalExtent) : d|SJO|ntneSS 8



The Agent Role Pattern %ase Lab

[TempnraIExtent]

hasTempDraIExtent

providesRole rolePerformedBy
T thp‘F erformeRole

rdfs:subClassOf rdfs:subClassOf

AgentRole

Axioms: all previous plus the following.

AgentRole C Role
drolePerformedBy.Agent C AgentRole
AgentRole C YrolePerformedBy.Agent
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Ontology Axiomatization Support (OWLAX)

 Protégé Plug-In

« Md. Kamruzzaman Sarker, Adila A. Krisnadhi, Pascal Hitzler, OWLAX: A Protege Plugin to
Support Ontology Axiomatization through Diagramming. Proceedings Posters and Demos

Track at ISWC 2016.

* Insert class diagram using graphical Ul

 System asks you whether to include corresponding axioms
(taken from a pool of most common axioms for the diagram)

 You can of course also manually add further axioms.

http://dase.cs.wright.edu/content/ontoloqgy-axiomatization-support

WRIGHT STATE
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Trajectory pattern

ssn:Device ;timE:TempDraIEntityé ,
S L . " ‘poi:Place
! t ’
| z
rdfs:subClassOf atTime Py poi:hasSpatialFootprint
! :
| 7 _J/ nextFix '
Source hasCreator ' i haslLocation Position
___hasFix hasAttribute
i -f--'-----'- II' --H--"-\-\.__
: : At R
SemanticTrajectory ends Attnhute\
i t A I||I II|I -_____:r\.
~. \ \ -
e \ -
~ startsFrom
hasSegment hasAttribute
Hh"‘-\n .-"-----

~.
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'ssn:Device ;timE:TemporaIEntityg .
: : ] ‘poi:Place

— i

Trajectory pattern e [ R

<
| " .
o J nextFix
e . -
Source hasCreator ':—hasLocatmn Position

- hasFix H-asAttribut_e
i I I L ' At -..\_* )
SemanticTrajectory ends Attribute
- LS o \ I". W
~ \ | o
i, \ -
. startsFrom
hasSegment \ hasAttribute

__isTraversedBy ——# motionp:MovingObject

Fiz T JatTime.time: Temporal Entity 1 JhasLocation. Position

M JhasFiz~ .Semantic Trajectory

Segment C dstartsFrom.Fiz M dendsAt. Fix
T C< 1startsFrom. T
T C<lendsAt. T

Segment C JhasSegment .Semantic Trajectory

startsFrom™ o endsAt C hasNext
hasNext C hasSuccessor

hasSuccessor o hasSuccessor C hasSuccessor

hasNext™ T hasPrevious

hasSuccessor~ T hasPredecesor
I
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'ssn:Device ;timE:TemporaIEntityg .
: : ] ‘poi:Place

. RO A .
T r aJ e C t O ry p att e r n rdfs:sukICIassOf atTilme 7 poi:hasSpa;iaIFootprint
| ‘/’:_ /"xnextFix ;

) [ o . "
hasCreator Fix ¢—— hasLocatmn
- [

__hasFix H-asAttribut_e

IsAt A
ends Attribute
=

h a_sAttri bLj te

o

SemanticTrajectory

T

".
~ startsFrom
hasSegment \

__isTraversedBy ——# motionp:MovingObject

Fiz —dendsAt™ .Segment C StartingFiz

Fiz M —3startsFrom™ .Seqment T EndingFiz

Segment M dstartsFrom.StartingFixz T StartingSegment
Segment M JendsAt. EndingFiz C EndingSegment

SemanticTrajectory C JhasSegment.Segment
hasSegment o startsFrom C hasFiz
hasSegment o endsAt C hasFix

JhasSegment.Segment T Semantic Trajectory

JhasSegment™ .Semantic Trajectory C Segment
JhasFiz. Fix T SemanticTrajectory

JhasFiz™ .SemanticTrajectory C Fix
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Spatiotemporal Extent %
P P aSe Lab
‘ Trajectory | _F'o_al;rn

hasSegment hasFix hasLocation hasSpatialF ootprint

startsF rom i_-.._
‘ Segment ’ i : Place |
endsAl | nextFix L J

hasAttribute hasAttribute atTime

subClassOf  subClassOf \
StartingFix EndingFix | TlmeEntll'y |

Fig. 1. Partial class diagram of the Trajectory Pattern from [2]. The dashed boxes
indicate classes which are themselves (external) patterns, i.e., they need to be specified
using a concrete module, or partial ontology.

Yingjie Hu, Krzysztof Janowicz, David Carral, Simon Scheider, Werner Kuhn, Gary Berg-Cross,
Pascal Hitzler, Mike Dean, Dave Kolas, A Geo-Ontology Design Pattern for Semantic Trajectories.
In: Thora Tenbrink, John G. Stell, Antony Galton, Zena Wood (Eds.): Spatial Information Theory -
VW 1lth International Conference, COSIT 2013, Scarborough, UK, September 2-6, 2013. Proceedings.
Lecture Notes in Computer Science Vol. 8116, Springer, 2013, pp. 438-456. 14



()

hasSpatioTemporalExtent

[ Trajectory FhasTrajectury—{ SpatioTemporalExtent ] rPIace}
hasSegment hasFix atPlace
startsFrom
[ Eegmﬂ“ ]:Eﬂdsﬁ.t nextFix
athime

hasAltribute hasAttribute
subClassOf subClassOf \
/ AN —

Attribute [ StartingFix ] [ EndingFix ] { TimeEntity ll

WRIG Fig. 2. Class diagram for the Spatiotemporal Extent pattern.
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AXioms

Those inherited from the trajectory pattern, plus

SpatioTemporalExtent C JhasTrajectory.Trajectory
SpatioTemporalExtent C VhasTrajectory.Trajectory
T C VhasSpatioTemporalExtent.SpatioTemporalExtent

WRIGHT STATE
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wcc2016spatiotemporalextent

O———hasSpatioTemporalExtent
2016 % N
WCC - —
- N_  “hasPlace

- - hasTrajectory \\ ~ -
—
- ~ |
hasStartTime hasEndTime |
— wecc2016trajectory '~ |
r \
| ||
| ||
| [sartingfix Endingeix ] | |
| gment | |
| ||
| rdf-type rdf-type | |
| hasFix hasFix | |
| wece2016segment : :
|
| | |
| | :
startsFrom endsAt -
| nextFix : :
|
| atTlme atPIace atPlace  atTime | |
N o / i - |
11 Nov 2016| Newvorkmm D Nov 2016 |
s s = o s s aan ann aun anm el

WRIGHT ¢ Fig. 3. Example for stationary trajectory: World Chess Championship 2016. The
dashed red arrows indicate so-called shortcuts, which are discussed in the text. 17



wcc2016spatiotemporalextent

Spatiotemp. Extent eI N R

“hasPlace

~

- hasTrajectory N
-
— ~
hasStartTime hasEndTime
— wcc2016trajectory "N
-
| I
| I
| [staringrix (Enaingri| |
| hasSegment |
| I
| rdf:type rdftype |
| hasFix hasFix |
| wcc2016segment I
I
| I
| I
startsFrom endsAt ]
: wee20 1 syartfix week 0 16endfix |
] nextFix I
I
] atTlme atPlace atPlace  atTime |
2 ———— (——E4&
11 Nov 2016] NewYorkCity | 30 Nov 2016
l————-ﬂ ————ﬂ* ————J
B P ——-

Fig. 3. Example for stationary trajectory: World Chess Championship 2016. The
dashed red arrows indicate so-called shortcuts, which are discussed in the text.

SpatioTemporalExtent(x) A hasTrajectory(z,y) A hasFix(y, z)
A StartingFix(z) A atTime(z,w) — hasStartTime(z, w)
SpatioTemporalExtent(x) A hasTrajectory(z,y) A hasFix(y, z)
A EndingFix(z) A atTime(z, w) — hasEndTime(x, w)
4 SpatioTemporalExtent(x) A hasTrajectory(x,y) A hasFix(y, 2)

.?\; A atPlace(z,w) — hasPlace(z, w)
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Spatiotemporal Extent

O hasSpatioTemporalExtent ccl990spatiotemporalextent
wcecl990

hasTrajectory hasTrajectory

ccl990trajectoryl

enore]
hasSegment

weccl990trajectory2

rdf:type rdf type rdf:type rdf type
hasFix hasFix hasFix hasFix
weccl990segmentl weccl990segment2

hasSegment

4

startsFrom endsAt startsFrom endsAt
wecc1990endfix1
wcel 990startfix 1 nextFix nextFix wecc1990endfix2
T\ weel 993’%‘»{
atTime atPlace atPlace atTime atTime atPlace atPlace atTime

¥ ____/ _y__ __'1'__., \rn___/ __J'__.‘
(5 oct 1990: \{‘Newvorkcm [-7 Nov 1990l (26 Nov 1990] LLvons. France: (30 pec 1990

—— — — —— — —— —— —— —— — — —— ——— —— — —
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Spatiotemporal event

l SpatioTemporalExtent |

————————

hasSpatioTemporalExtent

subE ventOf C[EVE:B— haslnformationO I:Iject—){ InfnrmatiDnDhjE{:tJ

providesParticipantRole

R

ParticipantRole |

I
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1
{SpatioTemporaIExlent |

Spatiotemporal event  —

hasSpatioTemporalExtent

subEventOf o subEventOf C subEventOf crovidesParicbantRole
JsubEventOf. T C Event = =F——q

T C VYsubEventOf.Event
Event C dhasSpatio TemporalExtent.SpatioTemporalExtent

T C VhasSpatioTemporalExtent.SpatioTemporalExtent
Event C dprovidesParticipantRole.ParticipantRole

T C VprovidesParticipantRole.ParticipantRole
Event(x) A providesParticipantRole(x, p) A subEventOf(x, y)
— providesParticipantRole(y, p).
Event(x) A hasSpatioTemporalExtent(x, w) A subEventOf(z, y)
A Event(y) A hasSpatioTemporalExtent(y, z) — subSTEOf(w, 2)

T C VhaslnformationObject.InformationObject

Wi Al1DisjointClasses(Event, Spatio TemporalExtent, ParticipantRole, InformationObject)



Quantities and Units %ase Lab

Borrowed from the QUDT ontology

__________________________________________________________________________________________

hasMumericValue
xsd:double

| QuantityOfStuff|
|

|
: | ofStuffFype i
I [ QuantityOfStuff | StuffType i
i |
i ofQuantity i
e .
Quantity| |
|
|
|
|
|
|
|
|
|
|
|
|

!

|

l hasQuantityKind hasQuantityValue i | hasUnit
i QuantityKind Quantity QuantityValue Unit
|

|

|

|

|

|

|

___________________________________________________________________________________________
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Provenance

Borrowed from PROV-O

P . e e . . e e et e e et e s e s e e e

o e

| Pr{}venancei
|
' |
: wasDerivedFrom }
| |
|
| [ OWL:Thing ] |
' |
l wasAttributedTo |
i |
| |
| T used |
! I Agent | |
| L ' wasGeneratedBy |
| |
| wasAssociatedWith ¥ |
' |
i | Activity | i
' |
' |

- ]
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Thanks!
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