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* Adding functionality to some (software)
system

Why s
ontology?

* Integrating data




Why does adoption
matter?

* Academic success: typically, rational
result of competence + well-structured
hard work

* Industry success: stochastic; dependent
on immeasurables; perception-based
* Why is the latter important?
e Real-world impact
* In-situ evaluation opportunities
* Funding
* Fun




Tech
Industry
Adoption
Requires
DevEX




My
Grievances
(A Subset)




Node-Edge-Node modelling  @&&» - -@&»

OWL: SHACL

:owns rdf:type owl:0bjectProperty ; :Person
rdfs:domain :Person ; rdf:type sh:NodeShape ;
rdfs:range :Car . sh:property [

rdf:type sh:PropertyShape ;

:Person rdf:type owl:Class ; sh:path :owns ;
rdfs:subClassOf [ rdf:type owl:Restriction ; sh:class :Car ;
owl:onProperty :owns ; sh:name "owns" ;

owl:someValuesFrom :Car sh:nodeKind sh:IRI ;

1 ] g

[ rdf:type owl:Restriction ; sh:property [
owl:onProperty :owns ; rdf:type sh:PropertyShape ;
owl:allValuesFrom :Car sh:path :owns ; (1
1 . sh:name "owns" ;

sh:node :Car ;

sh:nodeKind sh:IRI ;



Global Fields

example:Person

rdf:type rdfs:Class ;

rdf:type sh:NodeShape ;

rdfs:subClassOf rdfs:Resource ;

sh:property [
rdf:type sh:PropertyShape ;
sh:path example:familyName ; € i.e., https://example.com/ontology#familyName
sh:datatype xsd:string ;
sh:name "family name" ;

I

In the large majority of data modelling cases, local fields are sufficient




e “Name”, "Time”,

Why are "Member”, ..
Global Fielad

Semantics ——
e E.g., EQuUIipment
Bad? can only have

other Equipment

as part




>

Statement-level Metadata >

Pum
P Circuit

* We need to express property graph:isms
* E.8.:

e Duration of some assignment
* Substance fed via some interconnection

* Sometimes can be reified somewhat naturally — e.g., “Role”

* Other solutions are hacks:
* RDF reification vocabulary
 Singleton property + property/individual punning
e Subproperty hierarchy abuse
 Named graphs

* RDF* to the rescue?



Tooling Challenges

* IDE

e Visualization
* Models and data

* Documentation

* Data store

* Model translation

* Model and data querying
* Versioning

* Packaging
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Files + Add files Preview | Run Import Mapping Details

v territories.csv Label ®

Q Add node ‘ @] ‘
Supplier
territorylD 01581 P

territoryDescription  Westboro

File ©

suppliers.csv

regionlD

~ suppliers.csv

Properties  Mapping
supplierlD

companyName Exotic Liquid
+ Select from file + Add new

contactName Charlotte C

contactTitle

lierlD str
address 49 Gilbert St. supplier Z W
city ondon companyName s o
region NL PART_OF
—— | Category contactName l w
postalCode EC1 4SD
contactTitle string 7 W
country UK
phone (171) 555-222 address 7 w
fax M city sting &
homePage NU ]
region 7 W
~ shippers.csv postalCode Z W
A regions.csv country 7 w
PURCHASED SHIPS phone strinc s o
~ products.csv
fax 7 W
~ orders.csv homePage 2 B
~ order-details.csv
D @®
~ employees.csv
supplierlD
~ employee-territories.csv
~ customers.csy - IN_REGION IN_TERRITORY
Reglon Employee
v categories.csv

categorylD

categoryName Beverage:s
description Soft drinks. coffees
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Tools are
out there —
but poorly
integrated




e Martin Fowler’s Analysis Patterns

e Building Topology Ontology

Reuse FOAF
Challenges

e Diagrams rather than OWL!




Addressing the
Problernr




Digital Twin Definition Language -- DTDL

"@id": "dtmi:com:example:Room;1",

"Qtype": "Interface",

"contents":

{

[

"Qtype": "Property",

"name" :

"occupied",

"schema": "boolean",

"@id":

1,

"Qcontext":

"dtmi:example:occ; 1"

"dtmi:dtdl:context;2"

"@id": "dtmi:com:example:ConferenceRoom;1",
"A@type": "Interface",
"extends": "dtmi:com:example:Room;1",
"contents": |
{
"@type": "Property",
"name": "capacity",
"schema": "integer"
bo
{
"@type": "Relationship",
"name": "bookingResponsible",
"target": "dtmi:com:example:Person;1"
}
I
"Qcontext": "dtmi:dtdl:context;2"



Digital Twin Definition Language -- DTDL

Telemetry

Schema

Property
extends

request
L content: 1 Command

Payload Primitive
response schema

Relationship

Component




Digital Twin Definition

"@id":
"Qtype":

"dtmi:com:example:Room;1",
"Interface",

"contents": |

{
"@type": "Property",
"name": "occupied",
"schema": "boolean",
"@id": "dtmi:example:occ;1"
}

1,

"Qcontext": "dtmi:dtdl:context;2"

Language -- DTDL

"@id": "dtmi:com:example:ConferenceRoom;1",
"@type": "Interface",
"extends": "dtmi:com:example:Room;1",

"contents": |
{ /ﬁ- A
"A@type": "Property", @ \OC’A Q/\
"name u /
"schema": ' SieiH <::>
~ node

"target": "dtmi:com:example:Person;1"

"A@type": "Relationship",

"name": "bookingResponsible",

"Qcontext": "dtmi:dtdl:context;2"



Digital Twin Definition Language -- DTDL

Telemetry

Schema
Property

extends

L request
Command 1

Payload Primitive
response schema

Relationship

Component




O e n In-depth analysis of
p patterns/ontologies and their
usability

C h a | ‘ e n Ege S Creating a sufficient corpus

Cost of building

Longevity of maintenance
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