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Reasonable Ontology Templates (OTTR)

Introduction and plan for talk

Tools and methodology
A better way of constructing ontologies

OWL macros expressed in OWL

abstractions, encapsulation, clear interface
nested

template: (parameters) — O
instance: (arguments) — O arguments

OWL serialisation

OWL reasoning
Leverage W3C stack and tools

Extensible framework for representing and transforming data

Demo
2/8 UiO ¢ University of Oslo



Ontology templates

Template:
head body
e -\ Y A
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Ontology templates

Template:
head body
2O
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Ontology templates

Template:
head body
< % Y A
T 2O
~—
name
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Ontology templates

Template:
head body
e -\ ) A
T (p17"'apn) 0
~ ———
hame  parameters
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Ontology templates

Template:
head body
T (p17"'apn) - {,D1EC, }
~ — —
name  parameters

Parameters can be any concept, role, or individual name or data value
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Ontology templates

Template:
head bgg’y
T (p1;---;pn) - {p‘]EC)DEHPZE? }
~ — —
name  parameters

Parameters can be any concept, role, or individual name or data value

3/8 UiO ¢ University of Oslo



Ontology templates

Template:
hged bgg'y
r\T/ (p17 <. 7pn)\ - f[p1 E C) D E ElpZ-Ea F(p3)}
name  parameters

Parameters can be any concept, role, or individual name or data value
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Ontology templates

Template:
hged bgg'y
r\T/ (p17 <. 7pn)\ - f[p1 E C) D E ElpZ-Ea F(p3)}
name  parameters

Parameters can be any concept, role, or individual name or data value

Template instance:

T1 (p1,p2,p3) = {p1 T C,DC 3po.E, F(ps)}
——

arguments
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Ontology templates

Template:
hged bggy
"T_(p,.-..pn) = {p1 E C,DC 3p2.E, F(ps), Ta(pa, .. .)}
name  parameters

Parameters can be any concept, role, or individual name or data value

Template instance:

T1 (p1,p2,p3) = {p1 T C,DC 3po.E, F(ps)}
——

arguments

Templates can be (non-cyclically) nested
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Ontology templates

Template:
hged bggy
"T_(p,.-..pn) = {p1 E C,DC 3p2.E, F(ps), Ta(pa, .. .)}
name  parameters

Parameters can be any concept, role, or individual name or data value

Template instance:
Ti (p1,P2,p3) = {p1 E C,D C 3ps.E, F(p3), Ta(. . )}
—_———

arguments

Templates can be (non-cyclically) nested

Instances are expanded recursively
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OTTR OWL vocabulary

[Resource]

N
\rar'lable
hasParameter 0..*

Template ~—» Parameter

ind
N’l

xsd:int

http://ns.ottr.xyz
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http://ns.ottr.xyz

OTTR OWL vocabulary

[Resource]

N
\rar'lable
hasParameter 0..*

Template ~—» Parameter

inde
\i
N
hasArgument 0.*

TemplateInstance “ » Argument

%‘
7

xsd:int

[Resource]

http://ns.ottr.xyz
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http://ns.ottr.xyz

OTTR OWL vocabulary

hasParameter

[Resource]

.
e
.

Template

—

templateRef

hasArgument

Parameter .
lnde
\\\\\\\\<§\\\i
N
/wV
0..*

xsd:int

TemplateInstance

http://ns.ottr.xyz

Argument

\\\\\Zéigg\\\‘
7

[Resource]
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http://ns.ottr.xyz

OTTR OWL vocabulary

withVariables * IR ]
> [Resource
ople N
P
hasParameter 0.*
Template Parameter i
- 2de
\\\\\\\\;ﬁ\\\i
templateRef P xsd:int
30d®
hasArgument 0.* //////////////'
TemplateInstance Argument
T/allle
7
withValues *

http://ns.ottr.xyz

> [Resource]
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http://ns.ottr.xyz

PartOf(Whole, Part) :: { Whole C 3 hasPart.Part}
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PartOf(Whole, Part) :: { Whole C 3 hasPart.Part}

PartOf(Hammer, Handle)
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PartOf(Whole, Part) :: { Whole C 3 hasPart.Part}

PartOf(Hammer, Handle) =
{Hammer C 3 hasPart.Handle}
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PartOf(Whole, Part) :: { Whole C 3 hasPart.Part}

### head:
<http://draft.ottr.xyz/il7/partof> a ottr:Template ;
ottr:hasParameter [ ottr:index 1; ottr:variable :Whole ] ,
[ ottr:index 2; ottr:variable :Part 1]

### body:
:Part a owl:Class .
:Whole a owl:Class ;
rdfs:subClass0f [ a owl:Restriction ;
owl:onProperty ex:hasPart ; owl:someValuesFrom :Part ]
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PartOf(Whole, Part) :: { Whole C 3 hasPart.Part}

### head:
<http://draft.ottr.xyz/il7/partof> a ottr:Template ;
ottr:hasParameter [ ottr:index 1; ottr:variable :Whole ] ,
[ ottr:index 2; ottr:variable :Part 1]

### body:
:Part a owl:Class .
:Whole a owl:Class ;
rdfs:subClass0f [ a owl:Restriction ;
owl:onProperty ex:hasPart ; owl:someValuesFrom :Part ]

PartOf(Hammer, Handle)
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PartOf(Whole, Part) :: { Whole C 3 hasPart.Part}

### head:
<http://draft.ottr.xyz/il7/partof> a ottr:Template ;
ottr:hasParameter [ ottr:index 1; ottr:variable :Whole ] ,
[ ottr:index 2; ottr:variable :Part 1]

### body:
:Part a owl:Class .
:Whole a owl:Class ;
rdfs:subClass0f [ a owl:Restriction ;
owl:onProperty ex:hasPart ; owl:someValuesFrom :Part ]

PartOf(Hammer, Handle)

[1 ottr:templateRef <http://draft.ottr.xyz/il7/partof> ;
ottr:hasArgument [ ottr:index 1; ottr:value ex:Hammer ] ,
[ ottr:index 2; ottr:value ex:Handle ]
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PartOf(Whole, Part) :: { Whole C 3 hasPart.Part}

### head:
<http://draft.ottr.xyz/il7/partof> a ottr:Template ;
ottr:hasParameter [ ottr:index 1; ottr:variable :Whole ]
[ ottr:index 2; ottr:variable :Part 1]
## ottr:withVariables ( :Whole :Part )

3

### body:
:Part a owl:Class
:Whole a owl:Class ;
rdfs:subClass0f [ a owl:Restriction ;
owl:onProperty ex:hasPart ; owl:someValuesFrom :Part ]

PartOf(Hammer, Handle)

[1 ottr:templateRef <http://draft.ottr.xyz/il7/partof> ;
ottr:hasArgument [ ottr:index 1; ottr:value ex:Hammer ] ,
[ ottr:index 2; ottr:value ex:Handle ]
## ottr:withValues ( ex:Hammer ex:Handle )
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PartOf(Whole, Part) :: { SubSomeValuesFrom(Whole, hasPart, Part)}

### head:
<http://draft.ottr.xyz/il7/partof>
ottr:hasParameter [ ottr:index
[ ottr:index
## ottr:withVariables ( :Whole

### body:

a ottr:Template ;

1; ottr:variable :Whole ]

2; ottr:variable
:Part )

[1 ottr:templateRef ottr-owl:SubSomeValuesFrom ;
ottr:withValues ( :Whole ex:hasPart :Part )

PartOf(Hammer, Handle)

:Part

[1 ottr:templateRef <http://draft.ottr.xyz/il7/partof> ;
ottr:hasArgument [ ottr:index 1; ottr:value ex:Hammer ] ,

[ ottr:index 2; ottr:value ex:Handle ]

## ottr:withValues ( ex:Hammer ex:Handle )
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PartOf(Whole, Part) :: { SubSomeValuesFrom(Whole, hasPart, Part)} RDF macros

### head: not only OWL
<http://draft.ottr.xyz/il7/partof> a ottr:Template ; use for LOD
ottr:hasParameter [ ottr:index 1; ottr:variable :Whole ]
[ ottr:index 2; ottr:variable :Part 1]
## ottr:withVariables ( :Whole :Part )

3

### body:
[1 ottr:templateRef ottr-owl:SubSomeValuesFrom ;
ottr:withValues ( :Whole ex:hasPart :Part )

PartOf(Hammer, Handle)

[1 ottr:templateRef <http://draft.ottr.xyz/il7/partof> ;
ottr:hasArgument [ ottr:index 1; ottr:value ex:Hammer ] ,
[ ottr:index 2; ottr:value ex:Handle ]
## ottr:withValues ( ex:Hammer ex:Handle )
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PartOf(Whole, Part) :: { SubSomeValuesFrom(Whole, hasPart, Part) } BDF macros
### head: not only OWL

<http://draft.ottr.xyz/il7/partof> a ottr:Template ; use for LOD
ottr:hasParameter [ ottr:index 1; ottr:variable :Whole ] , Expansion:
[ ottr:index 2; ottr:variable :Part ] . copy template graph
## ottr:withVariables ( :Whole :Part ) . E:gsgsr:ph’—)argument

### body:
[1 ottr:templateRef ottr-owl:SubSomeValuesFrom ;
ottr:withValues ( :Whole ex:hasPart :Part )

PartOf(Hammer, Handle)

[1 ottr:templateRef <http://draft.ottr.xyz/il7/partof> ;
ottr:hasArgument [ ottr:index 1; ottr:value ex:Hammer ] ,
[ ottr:index 2; ottr:value ex:Handle ]
## ottr:withValues ( ex:Hammer ex:Handle )
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PartOf(Whole, Part) :: { SubSomeValuesFrom(Whole, hasPart, Part)}

### head:
<http://draft.ottr.xyz/il7/partof>
ottr:hasParameter [ ottr:index
[ ottr:index
## ottr:withVariables ( :Whole

### body:

a ottr:Template ;

1; ottr:variable
2; ottr:variable
:Part )

[1 ottr:templateRef ottr-owl:SubSomeValuesFrom ;

ottr:withValues (

PartOf(Hammer, Handle)

:Whole ex:hasPart :Part )

:Whole ] ,
:Part ]

RDF macros

not only OWL
use for LOD

Expansion:
copy template graph
paragraph — argument
recurse
Arguments
any RDF resource
incl. e.g., RDF(S)/OWL voc.
template IRls
lists
variable-length args
multiple instances

[1 ottr:templateRef <http://draft.ottr.xyz/il7/partof> ;
ottr:hasArgument [ ottr:index 1; ottr:value ex:Hammer ] ,
[ ottr:index 2; ottr:value ex:Handle ]
## ottr:withValues ( ex:Hammer ex:Handle )
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PartOf(Whole, Part) :: { SubSomeValuesFrom(Whole, hasPart, Part) } BDF macros
### head: not only OWL

<http://draft.ottr.xyz/il7/partof> a ottr:Template ; use for LOD
ottr:hasParameter [ ottr:index 1; ottr:variable :Whole ] , Expansion:
[ ottr:index 2; ottr:variable :Part ] . copy template graph
## ottr:withVariables ( :Whole :Part ) . paragraph > argument
recurse
### body: Arguments
[1 ottr:templateRef ottr-owl:SubSomeValuesFrom ; any RDF resource
ottr:withValues ( :Whole ex:hasPart :Part ) . incl. e.g., RDF(S)/OWL voc.
template IRls
lists
variable-length args
PartOf( Hammer, Handle) multiple instances
[1 ottr:templateRef <http://draft.ottr.xyz/il7/partof> ; Reasoning
ottr:hasArgument [ ottr:index 1; ottr:value ex:Hammer ] , Eggé

[ ottr:index 2; ottr:value ex:Handle ]

. expanded
## ottr:withValues ( ex:Hammer ex:Handle )

instantiated
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Extensible framework

lifting
hg@d /\‘body
T ) = O
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Extensible framework

lifting
head body
N\
7 N\ .. /\
T(pr-op) 5 O
lowering
head instance head format lifting & lowering body format
XML, XSLx XSD+SAWSDL XSLT OWL
OTTRs (RDF) (SHACL, ShEx) SPARQL OWL

All formats generated from templates!
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Resources

http://www.ottr.xyz

Quic ks
Reasonable Ontology Templates (OTTR) Es&a;m
Reasonabie Ontology Templates, OTTRS or Templatas for short, o i

wiL
and cosely nsgratingthlruss it ooiogy enginserig R empire | hoe o ADE grap o an O Cnisogy, annoated i o specil
e OWL vocabuiary. This allo e tobe died, debugged. puolined, dentre, nsantites, <

orts o  head 210 body: The head specfe  abuar iput format i th form o 6o arameters,and he body coralns st of K
irles o OWL aioms, which may us he orameters o he s 25 orc

n OTTR.

oTTR vocabulary

parameters. This is dane Lsing a special purpose OWL vocabulary, the OTTR ontolg

b . . %
Multiple formats
A tabular

head) to the a graph or ontology We can explot this by
» a 3 - sing exsting warc

o epresetad usng RDF raph or OWLantlogies, by marking e RDF groph . cortbining atemplnte and markng ROF rescurces o5 §

The list of currentiy available formats are found i the top right menu on the information pages for each indvidual template, see .., partiength,
Library of Reasonable Ontology Templates

The lst of available OTTRs hosted at ths ste can be browsed n the templates orary

Templates are organised nto diferen reposiories according to stalus and use.

You can share templates n the drait repository, an open gt repository (you will nead to create a (free) account at GltLab to be able to push to the repostory).
Implementation

4 protoe implementation ta can nerret e

abulary, perform the s avaiable 5. setof fava
et hosad i 1121 it 15/ (T8 Specilc ik proves no fional formaton, But i foc edrects 1o (i ) i Iermeptation Generats (e IMeoATon Poge o
Tamate, &.0. RATLNGLh and tha Gner formats found o ths Page. b readng the smpates pUIShed at he above 16p0ONES

In fact, ead any template in the URI with the URI parameter 7tp, 0., hip://es.oter xyarinfo/ gLt

i Feel ree 1 use the tempiates.

I ther to test tempiates lacall, a feature limited executable Java jar, osloltjr i available for download and for Lesting purposes only. I supports expanding lemplates and any RDF graph
containing template cals.Fles can be accessed online or locally
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http://www.ottr.xyz
http://ns.ottr.xyz
http://library.ottr.xyz
http://osl.ottr.xyz
http://gitlab.com/ottr/

Resources

http://www.ottr.xyz

CLI java tool
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http://www.ottr.xyz
http://ns.ottr.xyz
http://library.ottr.xyz
http://osl.ottr.xyz
http://gitlab.com/ottr/

Resources

http N //www .ottr. Xyz Reasonable Ontology Templates (OTTRs) Vocabulary

templates-lite

CLI java tool

OTTR vocabulary:
http://ns.ottr.xyz ( iy
‘o

The tep specifing and validating templates.

Latest u

hitpins ot
Documentation

Versions
0.2 nltpsins. otryziversionlemplates-core-0.1.ou
* 0.1 Nl ottr xyziversian/templatas.0.1.oui

Shape Expression for validating legal templates RDF graphs.
Lat
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http://www.ottr.xyz
http://ns.ottr.xyz
http://library.ottr.xyz
http://osl.ottr.xyz
http://gitlab.com/ottr/

Resources

Repositories

" Candanie Library of Reasonable Ontology Templates (OTTRs)
o QuL

http://www.ottr.xyz
CLI java tool

Reasonable Ontology Templates

See st for e formaton ﬁﬁ
Repositories Za " 4
mis OTTR o o thirquaicy and sttus. \

OTTR vocabulary: ot e e \
. N Paterns, contains OTTR R
http://ns.ottr.xyz L

and expansion errors.

The OTTA template brary is avallabie n a frames version.

Library of OTTRs:
http://library.ottr.xyz
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http://www.ottr.xyz
http://ns.ottr.xyz
http://library.ottr.xyz
http://osl.ottr.xyz
http://gitlab.com/ottr/

Resources

Repositories 3 Casvarabie, 20237596T6575008 3002524092626
« Candidate

http://www.ottr.xyz o ovmctioner

IR hitp:candidate ott xyzjoulrestriction/ObiectUnionOr

CLlI java tool [ ————

SubObjectSomeValuesFrom

OTTR vocabulary:
http://ns.ottr.xyz

Library of OTTRs:

L classvariable: pizza
2. objectProperty\ariabie: phasTopping
3. cassVariable: 2db96aac:15094936355:5932

tayerngent
* IchessGame
© (Chesstamenepart

Diagram

RDF graph visualkation of the expanded body:

e
http://library.ottr.xyz —

Online web application:
http://osl.ottr.xyz
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http://www.ottr.xyz
http://ns.ottr.xyz
http://library.ottr.xyz
http://osl.ottr.xyz
http://gitlab.com/ottr/

Resources

http://www.ottr.xyz
CLI java tool

OTTR vocabulary:
http://ns.ottr.xyz

Library of OTTRs:
http://library.ottr.xyz

Online web application: b
http://osl.ottr.xyz

Git:
http://gitlab.com/ottr/
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http://www.ottr.xyz
http://ns.ottr.xyz
http://library.ottr.xyz
http://osl.ottr.xyz
http://gitlab.com/ottr/

Resources

http://www.ottr.xyz easonable Ontology Templates

CLI java tool

Overview OTTR OWL Vocabulary: http://ns.ottr.xyz  Examples

OTTR vocabulary:
http://ns.ottr.xyz :
Library of OTTRs: '

http://library.ottr.xyz

Online web application:

http://osl.ottr.xyz oy
Git e—
http://gitlab.com/ottr/ ‘ f \
——— %/

ISWC Poster S— ¥
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http://www.ottr.xyz
http://ns.ottr.xyz
http://library.ottr.xyz
http://osl.ottr.xyz
http://gitlab.com/ottr/

The Future and Future work

Engineering ontologies using only OTTR templates
API for OWL (— or Al for OWL)

Ontology experts construct OTTRs
“Knowledge engineers” combine OTTRs to user-facing templates
Domain experts use tabular format
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The Future and Future work

Engineering ontologies using only OTTR templates
API for OWL (— or Al for OWL)

Ontology experts construct OTTRs
“Knowledge engineers” combine OTTRs to user-facing templates
Domain experts use tabular format

Large-scale evaluation
Further development of templates and tools

Theory for structuring a library templates, e.g., what is a subtemplate?
Template library maintenance

Ontology as pre-condition: template heads as ontologies too
Protege plugin

Excel plugin
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