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LANDRS: Goals EIRoTaE A

Problem: Complex and painful
drone data pipeline costs
significant data value

Linked-data
Goal: Allow users to capture the API for
lost value by providing standards Networked
DRoneS

based APls for building drone
data wrangling tools.

[Taking some steps towards enabling FAIR Drone Data]
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The problem with “standards” BINOTRE DAME
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One “Ontology” to Rule Them All? EJRoTRE DA
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108 Press

Are We Better Off With Just One Ontology
on the Web?

Armin Haller®* Axel Polleres®

® Research School of Management & Research School of Computer Science, Australian National University,
Canberra, Australia

E-mail: armin.haller@anu.edu.au

" Institute for Information Business, Vienna University of Economics and Business, Vienna, Austria

E-mail: axel.polleres @wu.ac.at

Editors: Pascal Hitzler, Wright State University, USA: Krzysztof Janowicz, University of California, Santa Barbara, USA

Abstract. Ontologies have been used on the Web to enable semantic interoperability between parties that publish information
independently of each other. They have also played an important role in the emergence of Linked Data. However, many ontologies
on the Web do not see much use beyond their initial deployment and purpose in one dataset and therefore should rather be called
what they are - (local) schemas, which per se do not provide any interoperable semantics. Only few ontologies are truly used as
a shared conceptualization between different parties, mostly in controlled environments such as the BioPortal. In this paper, we
discuss open challenges relating to true re-use of ontologies on the Web and raise the question: “are we better off with just one
ontology on the Web?”

Keywords: Ontology, Knowledge Representation
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Levels of Abstraction in Ontology Design @rori o
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Fig. 1. Levels of Abstraction in Ontology Design




If We Want Interoperability EIRoTRE DaME

6 A, Haller and A. Polleres / Are We Better Off With Just One Ontology on the Web?
I I schema.org I Wikidata ontology I DBpedia ontology
Availability Highly available Highly available Highly available
Discoverability Relatively casy Rf:la.livél)' diﬂi.CI:lll : Relatively dif.ﬁcu.lt :
Linked from Wikipedia, but ontol- | Only known in Semantic Web com-
ogy itself hard to retrieve munity
Domain specific Generic Generic
Completeness & Adaptability | 'poc ; 4 i 4 1 : :
Community extensions available Combined Top-Down/Bottom-up | Top-down ontology engineering
creation process process, combined with  auto-
generated entities
: Lo Continuous curation Continuous curation Continuous curation
Maintenance & Versioning R - AR . X =T ]
Versions are not made explicit Explicit entity version, and ver- | Explicit ontology version
sion history available through
version control
Fully distributed ontology Fully distributed ontology Monolithic ontology
Modulirication o E £ gy ‘ £)
Easy access through Linked Data | Difficuilt to access, through | Easy access through file and
content negotiation SPARQL endpoint and list pages | SPARQL endpoint
. High quality, but lightweight se- | Variable quality in lower parts of | Medium to Low Quality
Quality 7
mantics the ontelogy
No DL semantics, therefore few
provable inconsistency
Trust High Trust Medium Trust Medium Trust
Developed by major search engines | Developed by community, main- | Developed and maintained by Uni-
tained by Wikimedia Foundation versity partners
Table 1
Alfred P. Sloan Evaluation of reuse criteria for schema.org, wikidata.org and dbpedia.org ontologies
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Modularity and Formalism

https://www.w3.org/TR/vocab-ssn/
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Five Stars of Linked VVocabularies

red P. Sloan
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Five Stars of Linked Data Vocabulary Use

Editorial

Krzysztof Janowicz ®, Pascal Hitzler ”, Benjamin Adams®,

Dave Kolas®, and Charles Vardeman I1°¢
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b Wright State University, Dayton, OH, USA, e-mail: pascal.hitzler @wright.edu
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Abstract. In 2010 Tim Berners-Lee introduced a 5 star rating to his Linked Data design issues page to encourage
data publishers along the road to good Linked Data. What makes the star rating so effective is its simplicity, clarity,
and a pinch of psychology — is your data 5 star? While there is an abundance of 5 star Linked Data available
today, finding, querying, and integrating/interlinking these data is, to say the least, difficult. While the literature
has largely focused on describing datasets, e.g., by adding provenance information, or interlinking them, e.g., by
co-reference resolution tools, we would like to take Berners-Lee's original proposal to the next level by introducing
a b star rating for Linked Data vocabulary use.
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Five Stars of Linked Vocabulary Use = @i

~ YOO HRN The vocabulary is linked to other
vocabularies. We believe that explicit align-
ments, e.g., via subClassOf or equivalentClass
axioms, are often better than direct reuse of
external vocabularies but both are accept-
able. When working with data providers and
software engineers, we often observe that they
prefer to have control over their local vocabu-
lary instead of importing a wide variety of {of-
ten under-specified, not regularly maintained)
external vocabularies.® It is important to note
that we refer to vocabulary-level links be-
tween classes and properties, not to links be-
tween individuals (e.g., via owl:sameAs).

- Yrirdrfrd Metadata about the vocabulary
is available (in a dereferencable and machine-
readable form). This can be in form of the On-
tology Metadata Vocabulary (OMV) [9], Vo-
cabulary of a Friend (VOAF)®, or other ap-
proaches. This can include information about
the license model, contact person, last modi-
fication date, the used ontology language, the
knowledge management methodology used to
arrive at the vocabulary, and so forth.

red P. Sloan
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FAIR Vocabularies and Ontologies? EINGTRE BiME

Best Practices for Implementing FAIR
Vocabularies and Ontologies on the Web

Daniel Garijo![0000-0003—-0454-7145] 4,4
Maria Poveda-Villalén2[0000—0003—3587—0367]

! Information Sciences Institute, University of Southern California
dgarijo@isi.edu
2 Ontology Engineering Group, Universidad Politécnica de Madrid
mpoveda@fi.upm.es

Abstract. With the adoption of Semantic Web technologies, an increas-
ing number of vocabularies and ontologies have been developed in differ-
ent domains, ranging from Biology to Agronomy or Geosciences. How-
ever, many of these ontologies are still difficult to find, access and un-
derstand by researchers due to a lack of documentation, URI resolving
issues, versioning problems, etc. In this chapter we describe guidelines
and best practices for creating accessible, understandable and reusable
ontologies on the Web, using standard practices and pointing to exist-
ing tools and frameworks developed by the Semantic Web community.
We illustrate our guidelines with concrete examples, in order to help
researchers implement these practices in their future vocabularies.

Alfred P. Sloan httDS://arXiV.Org/abS/2003. 1 3084 Keywords: Qnt?logy mé’cadata . Ont(.)logy publication - Ontology ac-
cess - FAIR principles - Linked Data principles.
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W3C DCAT-2
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Science on schema.org

https://github.com/esiPFed/science-on-schema.org

UNIVERSITY OF
NOTRE DAME

This guide is a continuation of the P418 NSF EarthCube vocabulary guidance which
ended in April 2018.

Guidance Documents - Table of Contents

Getting Started - explains some useful techniques that will be common across all
schema.org types

« Data Repository - the research data repository

» Dataset - the scientific dataset
Upcoming Work
v1.2 (issues, develop branch)
Version DOls

Version DOI

11.0 DOI 10.5281/zenodo.3736235
1.0.0 DOI 10.5281/zenodo.2628756
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DINGO: Projects and Grants G NoTrE DiME

https://dcodings.github.io/DINGO/

DINGO: A KNOWLEDGE GRAPH ONTOLOGY FOR PROJECTS AND

GRANTS
(WITH ONTOLOGY MAPPINGS)

Current Editors: Diego Chialva

Past Editors, Contributors: Diego Chialva, Alexis-Michel Mugabushaka, Andra Waagmeester, Eric Prud’hommeaux,
Thomas Baker, Dan Brickley, Katherine Thornton, Peter Murray-Rust, Mark Thompson

Status Of This Document

This document contains the specification of the ontology DINGO (Data Integration for Grant Ontology) in its latest
form. The initial ontology by ERCEA was presented at the Meetup in Berlin on 17th-19th of June (WikiProject Wikidata
for research), and discussed by a working group (whose members are now indicated as Past Editors and
Contributors) including also members of schema.org and Dublin Core Metadata Initiative. The ontology was therefore
immediately aligned with the Wikidata data model, schema.org and DublinCore. Later revisions have led to this final
version of this document, which is maintained.

This document is a stable document and may be used as reference material or cited from another document. Its aim
is to draw attention to the specification and to promote its widespread deployment. This enhances the functionality
and interoperability of data dealing with research and/or other cultural activities, and their funding.

Commit history
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ERN Ontology

made by pyLODE
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TERN SSN ontology extension and vocabulary

IRI

https://w3id.org/tern/ontologies/ssn/
Publisher(s)

Terrestrial Ecosystem Research Network
Creator(s)

Edmond Chuc ( e.chuc@ug.edu.au ) of Terrestrial Ecosystem Research Networ
Created

2020-01-07
Modified

2020-05-15
Version Information

0.0.13
Version IRI

https://w3id.org/tern/ontologies/ssn/0.0.13
Imports

https:/raw.githack.com/w3c/sdw/gh-pages/ssn-extensions/rdf/ssn-ext.ttl
http://www.w3.0rg/2004/02/skos/core
sosa:
ssn.
loc:
tern-org:
Ontology Source
RDF (turtle)
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ssn-system:hasSystemProperty

ssn-system:SystemProperty
&

( data:QuantitativeMeasure or
data:QuantitativeRange or
data:Percent or
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data:Text )

CalibrationEvent schema:Event
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schema:ownedThrough
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Data Capture Plan and Prov @IROTRE Dasit

prov:Plan
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Minimum Information Model @INOTRE D
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Ontology Pattern Based Approach ROt BanE

Chapter 4
Linked Ocean Data 2.0

Adam Leadbetter Adam Shepherd
Marine Institute, Ireland Woods Hole Oceanographic Institution, USA
Michelle Cheatham Rob Thomas
Wright State University, USA British Oceanographic Data Centre, National

Oceanography Centre, UK

ABSTRACT

Within the theme of sustainable development, it is not desirable to either have data siloed in one location
where it cannot be reused for purposes beyond which it was originally collected, or in a state where it
cannot be integrated into a holistic view of the marine environment. As such, the links between datasets
should be formally documented and exploited as best as possible. Given this, the use of Semantic Web
technology and information modelling patterns are explored in this chapter with reference to the marine
domain. Further, new strategies for adding semantic annotation to data in real-time are discussed and
prototyped.

red P. Sloan

N  https://www.michellecheatham.com/files/linked-ocean-data.pdf
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Event ODP to Bridge the “Gap” @INotiE DRiE

Figure 5. The cruise ODP as a specialization of the event ODP
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“So, this is ‘great’ Chuck, but this all seems really
complicated and | just want to know where to
populate my data”

How Do We Build Applications?




Shapes Constraint Language @INotiE Bt

Shapes Constraint Language (SHACL) W3C

This version:
https://www.w3.0rg/TR/2017/REC-shacl-20170720/

Latest published version:
https://www.w3.org/TR/shacl/

Appl ication Or Use Latest editor's draft:

https://w3c.github.io/data-shapes/shacl/

Case ‘Vi eW, Implementation report:

https://w3c.github.io/data-shapes/data-shapes-test-suite/

Previous version:
https://www.w3.0rg/TR/2017/PR-shacl-20170608/
Editors:
Holger Knublauch, TopQuadrant, Inc.
Dimitris Kontokostas, University of Leipzig

Repository:
GitHub
Issues

Test Suite:
SHACL Test Suite

httDSZ/ / WWWW3 -OI'Q/ T R/ ShaCII Please check the errata for any errors or issues reported since publication.

See also translations.

Alfred P. Sloan Copyright ® 2017 W3C® (MIT, ERCIM, Keio, Beihang). W3C liability, trademark and document use rules apply.
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Automatic Form Generation from SHACL @roriisi

We can also use
SHACL to generate
human centric data
entry and
Schema.org markup
for dataset landing
pages facilitating
code reuse

http://datashapes.org/forms.html

red P. Sloan

JUNDATION

Form Generation using SHACL and DASH

Unofficial Draft 26 June 2020

Latest editor's draft:
http://datashapes.org/forms.html

Editor:
Holger Knublauch (TopQuadrant, Inc.)

Abstract

This document introduces how SHACL shape definitions can be used to drive user interfaces, esp display and
edit forms. The document shows examples of recommended form layouts that mirror the definitions of properties
in data shapes, and introduces extensions to the SHACL vocabulary from the DASH namespace that further
assist in such form definitions.

Status of This Document

This document is draft of a potential specification. It has no official standing of any kind and does not represent
the support or consensus of any standards organization.
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Application Semantics EINCTRE DRME

We want to be explicit to the agent the semantics of
a "LANDRs Application”, akin to a “View” in the
model, view, controller pattern (MVC), vs the broader
semantics and the semantics provided by a mid and
upper level ontology.




VuedS form generated from LANDRS Shape @roribai:

We want to be able “reuse”
technologies not just for the

semantic layer, but for the _—

application layer. Start to -

combined web application

development stacks with =

semantics. We should be able
to use SPARQL and other
REST endpoints to generate - =
the “Page View” and page S——
embedded schema.org markup
for “findability” in FAIR.




Continuous Integration @IRoTRE BAME

 charlesvardeman / testDrivenOnto ®Unwatch 1
<> Code (D) Issues 11 Pull requests (*) Actions [T Projects 1] wiki () Securi
¥ develop ~ Go to file Add file ~ ¥ Code ~
This branch is 16 commits ahead of master. 19 Pull request + Compare

@ charlesvardeman committed 8d4fb57 16 ... .. v )18 commits §° 2branches © 0tags
.github/workflows First version of github actions 20 days ago
tests Fixed blank node parsing issue 21 days ago

N .actrc First version of github actions 20 days ago
[ README.md Fixing readme 27 days ago
[ requirements.txt First version of github actions 20 days ago
README.md V4

Test-Driven Ontology Development
Alfred P. Sloan Prototype using SHACL
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Continuous Integration

Alfred P. Sloan
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Sharness

Shell library to test your
Unix tools like Git does

§ Download ZIP
§ Download TAR

@ View On GitHub

This project was
created and used to be
maintained by m
It is now maintained by

hriscool

Hosted on GitHub F
using the Dinky theme

Sharness

UNIVERSITY OF

NOTRE DAME

Sharness is a portable shell library to write, run, and analyze automated tests for Unix programs. Since

all tests output TAP, the T

, they can be run with any TAP harness.

Each test is written as a shell script, for example:

test_description="Show basic features of Sharness"

./sharness.sh

test_expect_success "Success is reported like this" "

echo hello world | grep hello

test_expect_success "Commands are chained this way

test x = 'x' &&
test 2 -gt 1 &&
echo success

return_42Q {

echo "Will return soon"

return 42

test_expect_success "You can test for a specific exit code"

test_expect_code 42 return_42

test_expect_failure "We expect this to fail"

test 1 =2



UNIVERSITY OF
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README.md

pySHACL

A Python validator for SHACL.

pypi package 0.11.5

This is a pure Python module which allows for the validation of RDF graphs against
Shapes Constraint Language (SHACL) graphs. This module uses the rdflib Python library
for working with RDF and is dependent on the OWL-RL Python module for OWL2 RL
Profile-based expansion of data graphs.

httDS //g Ith u b : Com/RD FLI b/DVS HAC L This module is developed to adhere to the SHACL Recommendation:

Holger Knublauch; Dimitris Kontokostas. Shapes Constraint Language (SHACL). 20
July 2017. W3C Recommendation. URL: https://www.w3.org/TR/shacl/ ED:
FOUNDATION https://w3c.github.io/data-shapes/shacl/

Alfred P. Sloan
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For Instance Ontologies Should Have a Title @rorwi i

#!/bin/sh
# vi: set ft=sh :
test_description="0Ontology Title Metadata"
./sharness.sh
TITLE="$SHARNESS_TEST_DIRECTORY/title"
test_expect_failure "Test no metadata validation failure" "

pyshacl -s 'STITLE/shape.ttl' '$TITLE/title_fail.ttl

test_expect_success "Test titlel rdfs:label™ "
pyshacl -s 'STITLE/shape.ttl' '$TITLE/titlel.ttl'

test_expect_success "Test title2 skos:prefLabel" "
pyshacl -s 'S$TITLE/shape.ttl' '$TITLE/title2.ttl'

test_expect_success "Test title3 dct:title" "
pyshacl -s 'S$TITLE/shape.ttl' '$TITLE/title3.ttl'

test_expect_success "Test titled4 dc:title" "
pyshacl -s '$TITLE/shape.ttl' '$TITLE/title4.ttl’

Alfred P. Sloan

FOUNDATION

test_done




Create a Shape EIRoTRE D

test:ontoshape a sh:NodeShape ;
sh:targetClass owl:0Ontology ;
# Ontology MUST contain a tile in rdfs:label or skos:prefLabel or dct:title or dc:title
sh:or (
[ sh:property [
sh:path rdfs:label ;
sh:datatype xsd:string ;
sh:minCount 1 ;
1
1
[ sh:property [
sh:path skos:preflLabel ;
sh:datatype xsd:string ;
sh:minCount 1 ;
1
1
[ sh:property [
sh:path dct:title ;
sh:datatype xsd:string ;
sh:minCount 1 ;
]
1
[ sh:property [
sh:path dc:title ;
sh:datatype xsd:string ;
sh:minCount 1 ;

]
Alfred P. Sloan ]
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“Write” Turtle that passes EIROTRE Db

# baseURI: http://linked.data.gov.au/def/plot/
# imports: http://purl.org/dc/elements/1.1/

# imports: http://www.w3.org/ns/ssn/ext

# prefix: plot

@prefix test: <https://w3id.org/test/> .

@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@refix xml: <http://www.w3.0rg/XML/1998/namespace> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchema#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix dct: <http://purl.org/dc/terms/> .

@refix dc: <http://purl.org/dc/elements/1.1/> .
@prefix sdo: <https://schema.org/> .

@refix dcat: <http://www.w3.org/ns/dcat#> .

@prefix reg: <http://purl.org/linked-data/registry> .

) Alfred P, Sloan <test:titlel> rdf:type owl:Ontology ;
rdfs:label "My Great Ontology" .

y FOUNDATION




Automate with Github Actions EINOTRE DaME

1 charlesvardeman / testDrivenOnto ®Unwatch 1 Yrstar 0 % Fork  (
> Code (1) Issues | Pull requests ® Actions [T Projects [T Wiki ') Security |~ Insights
° Merge pull request #3 from charlesvardeman/feature/act... O Re-runjob)
develop @ -O- 8d4fb57
v Python package Python package / build Search logs
on: push 6 0
v build Set up job

Run actions/checkout@v2

Set up Python 3.x

Setup Python Ontology Tools

Run TAP SHACL test harness

> Run cd tests & make

rm -f -r test-results

make aggregate-results—and-cleanup

make[1]: Entering directory

' /home/runner/work/testDrivenOnto/testDrivenOnto/tests’

Joiok 02-dates.t sokk

not ok 1 - Test no date validation failure # TODO known breakage
ok 2 - Test datel dct:created xsd:date

ok 3 - Test date2 dct:created xsd:datetime

# still have 1 known breakage(s)

# passed all remaining 2 test(s)

1..3

sk @3-description.t sokk

not ok 1 - Test no date validation failure # TODO known breakage
ok 2 - Test descriptionl rdfs:comment

ok 3 - Test description2 skos:definition

ok 4 - Test description3 dct:description

ok 5 - Test description4 dc:description

Alfred P. Sloan
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SPARQL as an API interface IRoTRE bivie

Linked Data » Web Server ———» SPARQL —> Web API
Client T (URIrewriting) | Micro-Service ¢— =
dereferencing

Figure 2. Using a SPARQL micro-service to dereference URIs to RDF content.

Example 2. Let us assume that the getPhotoByld SPARQL micro-service retrieves photos by their Flickr
identifier (argument photo_id). When the Web server receives a look-up query for URI “http://example.org/
Id/flickr/photo/38427227466", it invokes the getPhotoByld service with the following inputs: (i) The photo
identifier passed as argument photo_id; (ii) a SPARQL query to retrieve a graph representing the resource,
typically a DESCRIBE query on the URI being looked up; (iii) the Accept HTTP header from the look-up query,

to enable end-to-end content negotiation. An example of the URL generated by the Web server in response to this

URT look-uv is shown below: Key: Not everything “belongs” in the RDF graph. Here the semantics of a

“Photo” are contained in a SPARQL Micro-Service but the Photo itself is
de-referenced through an API.




APls “Wrap” Sparq| Groripiots

Query Query 1 Query 2 Query 3 +
= https://Id.landrs.org/query v
1 v PREFIX sosa: <http://www.w3.org/ns/sosa/> z:
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
4 v SELECT * WHERE {
?sub rdf:type sosa:Platform .
6 |}
LIMIT 10
e Response = Pivot Table = Google Chart = Geo ¥ ‘ </> ’
Showing 1 to 1 of 1 entries (in 0.13 seconds) Search: | Show 50 ~ entries
sub 3

https://Id.landrs.org/spargl/ 1 http:/Id.landrs.org/id/MjimNmVmZTAtINGU10S00N214LWI3MzYtODZkMDQOMTRiNzcxCg==


https://ld.landrs.org/sparql/
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Abstract

It is proposed to create an extension to the Schema.Org WebAPI type to facilitate better automatic discovery of
WebAPIs and associated machine- and human-readable documentation.

https://webapi-discovery.github.io/rfcs/rfc0001.html
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WebAPI Schema GO TRk b

> 3.3. New property conformsTo

wn

3.3.1. Proposal

Property Domain Range Description

The URL reference of an established standard to which the described
API conforms, for example https://j i, f t/1.0/,

conformsTo schema:WebAPI schema: URL A i RSt/ 1SonApL. org/TommatyL 0/
https://grpc.io/, or http://www.hydra-

cg.com/spec/latest/core/.

3.3.2. Example

"conformsTo":
"https://jsonapi.org/format/1.0/"

]

§ 3.3.3. Notes

This proposal brings the property directly from DCAT v2.

The DCAT v2 to schema.org mapping does not include conformsTo. The mapping gap was recognised in previ-
ous mapping attempts and not addressed within DCAT v2 discussions.
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Hydra, OpenAPI to bridge to non-RDF data resources S

# LIFUAUILL LUIL UUJECL PULLEAL UECUUDE UUDEAVULLUIL CUEEECLLUIL CUIL UE EPUCKUGEU UD U UULUDEL AELEUDE UL LUKE ULILEL FULND
<:FlightObservationCollection> a sosa-ext:ObservationCollection, ir:InformationObject ;

sosa:madeBySensor <SolarPowerSensor> ;

sosa-ext:hasFeatureOfInterest <http://www.wikidata.org/entity/Q1353965#SolarArray> ;

ir:realizedBy <http://somehost/coverageAPI/collections> .

# Link between SensonThings and SOSA. Use Hydna-cone to descnibe intenactions
# Realization of the Obs Collection since the collection can take diffenent §onms. Fon example a Dataset nelease, a API endpoint, etc

# Fon exampfe hydna-box https://github.com/zazuko/hydrna-box/blob/masten/examples/spaceprnobes.api.jsonléd

<http://somehost/coverageAPI/collections> a ir:InformationRealization, st:datastream, hydra:Resource ;

ir:hasInformationObject <FlightObservationCollection> ;
dct:isDescribedBy: http://somehost/api/apiDocumentation ;

hydra:operation L
a hydra:Operation ;
hydra:method "GET"
hydra:expects [

a hydra:RequestSpecification

hydra:content
a hydra:rawContent ;
# Content-negotiation type §on api

hydra:supportedContentType "application/coverage+json"

a hydra:rawContent ;
# Content-negotiation type §on api

hydra:supportedContentType "application/json"

http://somehost/api/apiDocumentation a hydra:apiDocumentation .
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