Illnt_llnuy
Engineer
ingGroup

Trendy Practices and
Tools in Ontological
Engineering

Maria Poveda Villalon
Ontology Engineering Group
Universidad Politécnica de Madrid, Spain

A mpoveda@fi.upm.es  [£] 7t September2018
W @MariaPovedaV Q) Zaragoza




. About OEG

Directors: Asuncion Gomez-Pérez, Oscar Corcho
Position: 8° ranking UPM (200 groups)

Research group (30 people)
o 3 Full Professors

5 Associate Professors

3 Assistant Professors

7 Senior Postdocs

6 PhD Students

2 MSc and BSc Students

2 software engineers

1 system administrator

2 project managers

o O O O O O O O

170+ Collaborations
50+ Visitors

http://www.oeg-upm.net/

) https://github.com/oeg-upm
YW @oeg-upm
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Ontology Engineering Group at a glance

Y VY

Created in1995

World-wide known in the research areas
= Ontologies
= Semantic Web and Linked Data
= Muliilingual linked Data
= Open Data
= eScience

Projects (> 12M<£)
= 27 EU projects (7 as coordinator)
= 54 National Projects
= 27 contracts with companies

Publications
= >100 journal papers
=  >400 International conferences and book chapters
= 7 Books
Impact of publications
=  Asuncion Gémez-Pérez (h:58, 20,000 citations)
= Oscar Corcho Garcia (h: 44, 11,000 citations)

Services to the community

= Host esDbpedia &
= Host linkeddata.es wmda
= Ontology development services espanol

=s o/ winkce CO oy
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» Awards and Prizes
= AdaByron
= Aritmel
= JuanLopezde Penalver
=  Fujitsu, Open data, ISWC, ESWC
= SUR Awards Watson for Tech. Watch

» Supervision of students
= 28 Ph.D thesis (9 awarded bestthesis prize)
= >150MS.C thesisand BS.C

» Events organization

= 11 editions of the International Summer School
on Ontological Engineering and the Semantic
Web

= >50 WS andtutorials
» Standardization activities
= >25 @ W3C, I1SO, OASIS, etc.
> Mobility
= PhD students: 3-6 months abroad
= Postdocs: 1 month every 2 years
> Visibility
=  Programchairs of ESWC, ISWC, KCAP,
EKAW, TKE, TIA

= Editorial board of Journals
= |nvited talks at conferences and events
=  Programme Committee presence




Participation in standardization activities

W3C- World Wide Web Consortium

Web of Things Working Group
Web of Things Interest Group
LBD Community Group

BPMLOD: Best Practices for Multilingual Linked
Open Data Community Group

CSV on the Web Working Group
eGovernment Interest Group
Library Linked Data Incubator Group

LDA4LT: Linked Data for Language Technologies
Community Group

LDP: Linked Data Platform Working Group
Media Annotations Working Group

ODRL Community Group

Ontolex: Ontology Lexica Community Group
prov: Provenance Working Group

prov-xg: Provenance Incubator Group

Research Object for Scholarly Communication
Community Group

RDB2RDF Working Group

Semantic Sensor Networks Community Group
SPARQL Working Group

SDW: Spatial Data on the Web Working Group
RDF Stream Processing Community Group
Open Linked Education Community Group
Bioschemas for Lifesciences Community Group

OASIS

=  OSLC: Open Servicesfor Lifecycle Collaboration
ETSI

= SmartM2M
= ISG CIM
AENOR

=  Comité Técnico de Normalizacion CTN178 Ciudades
Inteligentes. Norma UNE 178301

Open Knowledge Foundation

=  Working Group on Open Data in Linguistics

ISO -International Organization for Standardization

. ISO/TC 19150 - Geographic Information — Ontology

»  Ad-hoc Group Linked Data — ISO/TC211I1SO/TC 37/SC
1 Principles and methods

= |SO/TC 37/SC 3 Systems to manage terminology,
knowledge and content

. ISO/TC 37/SC 4 Language resource management
Dublin Core Metadata Initiative (CMI)

. DCMI Metadata Provenance Task Group

. DCMI Vocabulary Management Community

" DCMI Bibliographic Metadata Task Group
Europeana Network

=  Technology Developerand Knowledge Partner/Expert

International Federation of Library Associations
(IFLA)

=  Semantic Web Special Interest Group
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. Ontological Engineering

» METHONTOLOGY and NeOn Ontologies
methodologies for building Networks of + Metadata Vocabularies (@W3C)
Ontologies * Provenance (@W3C)
o World-wide used » Internet of Things (@QW3C @ETSI)
METHONTOLOGY (1997) * Geography (@IGN, CENIG)
— e (Multi)-Media (@W3C)
‘?‘_,,‘d,,_.m_""  Knowledge Management
—— - Software Engineering
e (OSLC@OASIS)

NeOn (2010) « Tourism

« User experience

« AENOR vocab. for smart cities
« Libraries (@BNE)

* Health (@WHO)

« e-Science
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Il Ontology engineering tools

B OntGlogy Pitrall Scanner!
= Ontology evaluation @ ,
o OOPS! OntOlogy Pitfall Scanner ®

http://oops.linkeddata.es/

= Vocabulary documentation
o HTML: Widoco

https://github.com/dgarijo/Widoco/ V\ﬁli(:’ [~

o Diagrams: AR2DTool @ ___vocab.linkeddata.es
htto//ar2dtool linkeddata.es/  JEBJAR2DTool

s B Grwr | v O Cwann

= el

smartcity.linkeddata.es el Ty

o Vocabulary registry “ ' SRR o me

Ontologies 4

* OEG vocabularies Ll ARVINE S
http://vocab.linkeddata.es/ —— e .
- Smart Cities http://smartcity.linkeddata.es/ = == === = = = -

o Vocabulary distributed development ................
o OnToology http://ontoology.linkeddata.es/ —— —

uuuuuuuuuuuuuuuuuuuuuuuuuuuu

Ontology

mmmmmmmmmmmmmmmmmmmmmmmm
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Linked data Technologies and Projects

*

SPARQL ] geo RESTservice
-Stream ‘ ; annotation
L ] l :

“ "
--------------------------------

RDF Generation and Linking

Visualization Access

Map4RDF

Linked Library Data Sensor Data A
. S ; — gora
Visualisation Visualisation

LDP4j

477 aewetlinkeddata.v

onditiona
Access

Diaghoseanc
repair
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Me Aat the OEG

4 4%
Y Al
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Maria Poveda-Villaén, PhD 57 mpoveda@fi.upm.es
Ontological Engineering ¥ @MariaPovedaV

() mariapoveda

Development || Evaluation [l Conceptualization @ thepetiteontologist
Semantic Web J Linked Open Data | Publication &’ MariaPovedaVillalon

'. Publications '. Ontologies
2009 Journal papers (4 indexed) e |oT: SAREF, VICINITY
1 Computer Science (Eng) Conference papers Web Of Things
I 2010 Book chapters * Video games
9 VsC Artificial Intellicence Workshop & demo papers * Scientific reviews
: g Journal editor » Dataset profiling: agri
O 2016 WS proc. editor * Meteorology
PhD Artificial Intelligence * Patient safety
Workshops  Wa3C participation
, Tutorials, VoCamp «  OWL, RDF, JENA, JAVA
° Open Data Day * OpenRefine
PC member Conf & WS * Public speaking
b
(070 *  MOOCs, SPOCs, European
Orifoology * Ad-hoc courses Spanish
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New trends In
ontological engineering,
practices and tools




Linked Open Data cloud

Legend

(D
®
®
®
O]

Government

Publications
'Social Networking

, ©
LD g!‘\&\?
eSse02
— e el
1 coming Links g N (), .
mmmms=QOutgoing Links »\“

Image taken from https://lod-cloud.net/
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Google Dataset Search...

Probar boston education ¢

Research in Progress RI®

Things about the research in progress.

Google: We are happy to announce our new web
site on [your thesis topic]

4GIFs.com

by Didac & Emin

http://researchinprogress.tumblr.com/post/37821860151/google-we-are-happy-to-announce-our-new-web-site
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Google Dataset Search..

Google Dataset Search...

social media Q

Political Social Media Posts
Disasters on Social Medi
Data from: Spatial and tel
NYC Social Media Usage
Ask Boris social media m
Obama White House Soc|

Center for Research on S GO gle Dataset Sea rCh Beta
Social Media and Law En

Social Media and Tech In
Data from: Resource disti

.

semantic social media Q

Probar boston education data o weather site:noaa.gov

https://toolbox.google.com/datasetsearch
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Breaking news!

(G Google Search Q ALL PRODUCTS o
HOME GUIDES REFERENCE CASE STUDIES APIS TOOLS SUPPORT SEND FEEDBACK
* A structured object with data in some other format that you might want to load into a special tool for processing omtent
ontents
Prepare your content * Images capturing data Our approach to dataset
Create quality pages ) . ) . . . discovery
) , * Files relating to machine learning, such as trained parameters or neural network structure definitions
Associate your online resources Example
Rendering on Google Search * Anything that looks like a dataset to you Guidelines
Debug your pages Sitemap best
Add voice actions practices
H Source and
Our approach to dataset discovery provenance best
Index your content practices
Introduction to indexing We can understand structured data in Web pages about datasets, using either schema.org Dataset markup [, or Known Errors and
j . . . p . . Warnings
Create a list of URLs equivalent structures represented in W3C's Data Catalog Vocabulary (DCAT) format [. We also exploring experimental e
i . Structured data type
Submit URLS to Google support for structured data based on W3C CSVW [/, and expect to evolve and adapt our approach as best practices for definitions P
dataset description emerge. For more information about our approach to dataset discovery, see Facilitating the Dataset
Mobile-friendly websites discovery of public datasets [. DataCatalog
0
ver‘wew DataDownload
Cetting Staried Provenance and
Mobile SEO configurations Example license
Best practices for mobile-first ~ #} Tabular datasets
indexing
Customize your website software Here's an example for datasets using JSON-LD code and the Schema.org in the Structured Data Testing Tool. Help and tools
ConEnenMistal e The following example is based on a real-world dataset description 4.
FAQ
SEE MARKUP
Glossary
Mobile Friendly Test [/}
The same can be used in JSON-LD (preferred), RDFa 1.1, or Microdata syntax.
AIAX Crawiing It is also possible to use W3C DCAT [ElElMENR". Here is a simple example using RDFa:
o

https://toolbox.google.com/datasetsearch
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Vocabularies define the concepts and relationships used
to describe and represent an area of concern.

Definition taken from: http://www.w3.org/standards/semanticweb/ontology

Trendy Practices and Tools in Ontological Engineering — SMAP2018 — Zaragoza



: We (might) all agree on

= Ontologies offer many benefits
o Semantics
o Interoperability
« Languages
« Granularity
* Formats
« Schemas
o Disambiguation

o Reasoning
o REUSE
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And there are some famous ontologies in social media

http://rdfs.org/sioc/ns#

HOME STATISTICS DATASETS CLASSES PROPERTIES VOCABULARIES LINKS m‘" @)

http://xmins.com/foaf/0.1/

373 Incoming Links
LODSTATS
3 vocabularies
K - [ -~y
URI & overa Datasets N\
http://rdfs.org/sioc/ns ' 57,483 50 )
e \ http://rdfs.org/sioc/spec/ ,“ 107 12
e Y = = - http://rdfs.org/sioc/types 4, “ 3 1, ‘
= ~J ,/ B B eod ,,' ‘~--—_—' ‘
= = = . 1

if 2 =

{ & AN LLerall Datasets S \
/ i ‘, /

’ . ./ 57,483 50
\ ’
di
\‘“\\{EIO\I\E}‘OQS- \A 107 12 ’
f°%bedia-r~ ~ frbr \\ ,/
Caam\ ‘hosp ~ 3 &
e i -
P\ N\ L >
2 - -
dbug.pni
\
http://lodstats.aksw.org/vocabularies?search=sioc

https://lov.linkeddata.es/dataset/lov/vocabs/foaf
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% Ontology Development Methodologies
D GED GED © G D SIS GEID G XIS € I SXIID

Griininger METHON On-To-

Guide 101

EXtreme

Ontology RapidOWL XD

« Towards lightweight and agile processes
 |nspiration from software development practices

* Coupling Software and ontology development

O. Development Methodologies (Ontology Development Lightweight Approaches]
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) What is agile?

THE WATERFALL PROCESS THE AGILE PROCESS

P e

‘This project has got so big, ‘It's so much better delivering this
I'm not sure I'll be able to deliver it!" project in bite-sized sections’

Slide from Carlos Badenes
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) What is agile?

Not like this....

0

by Henrik Kniberg

Slide from Carlos Badenes
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) Agile Manifesto

over

over

over

over

Slide from Carlos Badenes
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And how does it look like for ontological engineering?

= Ontologies are not often the final product. Do not get
the customer attention. Like databases?

= Software development are including ontologies as
part of the project

Linguist/Ontologist, Google Knowledge Graph

Google

Software Engineering
San Francisco, CA, USA z APPLY

. " & m t . " Search for jobs by title or keyword Location
Linguists work across Google to drive improvements in quality, c| ! o 4

Linguist/Ontologist you will work both on complex projects span
specific product components or answer specific research questil
specialization might involve natural language processing and un(
subject research, experimental design, statistics, corpus linguisti Knowledge Engl neer

groundbreaking and exciting work at Google. It's our goal to use | Apply now

Job ID: 630535 | Amazon Spain Services, S.L.

Growing the Knowledge Graph requires the development of know
Schema team, you will analyze graph structures and content, dey
the development and usage of knowledge structures to improve |
modeling techniques, judging tradeoffs between formality and ug
structures. You will work with researchers and ontologists locally
both human and automatic methods. Help mold the future of cloud-based content and services. If you have the right blend of passion, enthusiasm, customer obsession,

DESCRIPTION Job details

curiosity and creativity, you may just be right for the Knowledge Engineer role. Q Madrid, Spain
There is always more information out there, and the Research an

i i i i (]
constantly reﬁmng our signature search engine to prowde better The Spanish team is looking for Spanish speaking Knowledge Engineer to help improve the our knowledge base & reach with direct
Search to make it faster and more engaging. We're providing use

enough. We're just getting started.

Editorial, Writing, & Content
Management
and visible customer impact.

Do you have fluent Spanish language skills? Do you have a strong academic background in a subject such as mathematics, Share this job

R philosophy, linguistics, history or library science? And are you keen to apply those skills at a technology company? This role is for u
Responsibilities

you. As a knowledge engineer, you will work on:

. Analyze graph structures and content and develop new semz - Representing real-world objects and concepts in ways that both computers and people can understand.

« Make decisions and provide guidance about ontologies and ¢ - Working to maintain the quality of the knowledge already in the system. Related jobs

« Write code to gather, process, and analyze data of various kir - Expanding the capabilities of the platform to infer new knowledge. Digital Music Content Manager
« Work with researchers. enaineers. and linauists to developb ne - Working with the teams of developers and machine learning scientists to enhance the existing technology and invent new ES. Madrid

tarhninnae

Screeenshot thanks to Juan Sequeda
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And how does it look like for ontological engineering?

= Ontologies are not often the final product. Do not get
the customer attention. Like databases?

= Software development are including ontologies as
part of the project

= Let’s try to sneak our processes in SW practices!
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'. Ontology development process overview

___________________________________

. = Ont.Devel. 1 | ! ] ! . » Onf.Devel. |
' = Users . 1= Ont.Devel. | = OntDevel. ! = Users :
= Experts T Lo ! ' w Experts !

Ontological

requirements Ontology Ontology Ontology

specification Implementation Publication maintenance

Compefrency Ontology Online Issue tfracker
questions ontology

00&

= an  AnE| (=

_____________

Legend = Actor

Output activity flow
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Requirement specification

1= Ont.Devel. |
1= Users !
= Experts !

Use case
specification

l

Use cases

Data
exchange
identification

J

Domain
documentation

Requirement specification

1

1
= Ont Devel !
TABLE OF CONTENTS

1. Introduction
Ual Vision
1.2 How to get started

2. Terminology

3. Concepts & Building Blocks
3.1 WoT Interface

3.1.1 Resource Model and URIs

3.1.2 Protocol Bindings

3.1.3 Security Mechanisms

3.1.3.1 Simple Request Authorization and Caller

Authentication

S S - .
W3C home > Mailing lists > Public > public-wot-ig@w3.org > December 2016

Towards a formal model of thing descriptions

This message: [ Message body ] [ Respond ] [ More options ]
Related messages: [ Next message ] [ Previous message |

E = Ont. Devel.

= Ont. Devel.
hitp://w3c.github. |o/wot/cu rrent—practlces/wot-practlces

= Ont. Devel.

;1" Ont. 1= Users i

3.2°1 Tiption

The WoT Thing Description (TD) provides the semantic metadata ofa Thlng as well as a functional descnptlon of

its WoT Interface. For this, it relies on the Re -
lying data model. For now, [JSON-LD] is use
mal vocabulary to express the capabilities of
and Events. In addition, the TD provides met
etc.), mediaTypes (e.g., "application/json", "a
tion, etc.). Fig. 8 Concepts of the Thing Desc
TD.

From: Dave Raggett <dsr@w3.org>

Date: Wed, 7 Dec 2016 18:20:25 +0000

Message-Id: <D7140C17-4A50-48C3-92D3-A6ED 1399D60F @w3.org>
To: Public Web of Things IG <public-wot-ig@w3.org>

In today’s Web of things Interest Group call, I was asked to provide a formal model of the RDF graphs for thing descriptiof

The question is what formalism to codify it in. One possibility could be the Shapes Constraint Language (SHACL), see: htt

against a set of conditions. This could be used for validating a thing description against the following “grammar”, for val
1

What other f

validating data, and for validating service compositions to check that the
The following are based upon requirements derived from a broad range of use cases.

Each thing must have a thing description.

description is a graph of RDF triples rooted in a given thing.
description must have URI with which to access the description.
A thing may have meta-data, i.e. a set of predicate/value p.uu

A thing may have zero or more properties, actions and events

Each property, action and event must have a string literal as its name.
Each property, action and event may have metadata.

A property must have a data type.

A property may have a default value.

A property may be writeable.

A property may be required.

Each property may itself have properties.

Each property, action and event may have metadata.

A data type is a core data type, or is defined in place, or by reference to a definition.

A property may be a stream.

A property may be a collection.

A collection is either ordered or unordered, but not both.
A enum is an unordered set of string literals.

A union is an unordered set of data types.

A property may have constraints, which depend on its data type.

An integer or number may have a min and a max value.

A collection may have a min and a max length.

Each action must define a request.

Each action may define a response.

A request may expect a sequence of zero, one or more responses.

Each request and response must have a data type.

Each event must has a data type.

There are predefined events for signalling updates and life cycle changes.
Metadata includes comments and communication metadata.

A comment is a string literal and may be annotated with its human language.
A thing may be associated with a service.

A service provides a means to notify updates to properties and metadata

A service provides a means to signal events, action requests and responses.
A service URI may contain named variables.

A property may be a sink or source but not a combination of these.

A sink is a stream of samples that applications can generate.

A source is a stream of samples that applications can observe.

A stream may have a sampling rate.

A stream may have a latency.

% | Q mailin A~ | v | HighligntAll  MatchCase  Whole Words  10f 4 matches

https://lists.w3.org/Archives/Public/public-wot-ig/2016Dec/0016.html

Core data types are null, boolean, integer, number, string, vector, thing, enum and union.

A vector is a set of items, where each item has a string literal for its name, and a non-negative integer for its index.

Fig. 3 Co

ion will give a brief il
ns of the TD elemel
ction.
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EXAMPLE 3: More Capabilities

"@context": [

"http://w3c.github.io/wot/w3c-wot-td-context.jsonld",
{ "actuator": "http://example.org/actuator#" }

1,

"@type": "Thing"
“name": "MyLEDThing",
"base":
"security": {

"coap://myled.example.com:5683/",

"cat

"as": "https://authority-issuing.example.org"
h

"interactions": [

{
"@type": ["Property","actuator:onOffStatus"],
"name": "status"

"outputData": {"valueType": { "type": "boolean" }},

"writable": true,
"links": [{
"href" : "pwr",

"mediaType": "application/exi"

"href" : "http://mytemp.example.com:8080/status",
"mediaType": "application/json"

H
h
{

"@type": ["Action","actuator:fadeIn"],
"name": "fadeln",
"inputData": {

"valueType": { "type":

"actuator:unit":
Y
"links": [{

“href" : "in",

"mediaType": "application/exi"
Y,

{

“integer" },
"actuator:ms"

"href" : "http://mytemp.example.com:8080/in",




________________

1= Ont.Devel. |
1= Users !
= Experts !

Use case
specification

|

Use cases

' = Experts

Data

exchange =

identification

J

Requirement specification

Requirement specification

_______________

________________

Domain
documentation

NI
JRIETR
AR

==

=l=

Vil

!

ORSD
formalization

ORSD
document

/ AN

Shared in

online

spreadsheets

Fom—s--eoo—o-oo e | it | | ' . | . = Ont. Devel. :
i : l(J)ng[r;Devel. | = Ont.Devel. i i: Ssr;sDeve'- | = Ont.Devel. ' ! gg\tél 1= Users !
! L 1w [Users] L .yl in Expers
LrExperts v L. : . = Experts |
v
Purpose and Ontological Ontological
> scope =P requirements == requirements . On’rology. OnT‘oIogy QnToIogy
S o proposal completion implementation Publication maintenance
Ontology Competency Competency . Change
purpose and questions questions Onfology OTnI:ne requests
scope (early stage) (verified) ontology
ﬁ — O e
_E O e

snapshotin
documentation

Automation:
Work in progress
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Implementation - Conceptualization

Implementation

R i - e Fm e mmmmmemmo . Mo mmmmmeo -
i = Ont. Devel. | : b o ! i = Ont.Devel. |
1 1 1 1 |
1 = Users ! ' = Ont. Devel. 1= Ont.Devel. 1= Ont.Devel. i | 1= Ont.Devel. 1 1= Users !
1
. = Experts ! ! ! L ! | o ! ' = Experts !
| | A
exposesWebThing 4‘ Service k I
e wotThing | Onfo|ogy
. \lv\l.ebj'hing" isExposedByService ___|(1-.1) wot:thingName:: String i .
a. ”"d:“""e'v- String (F) hasObservationLog (0.1) wot:baseUR:: String wot:isAc‘cessible main Te nance

description:: String

creationDate:: dateTime (1)

modificationDate:: dateTime

tag:: Literal

hasWebT|

hasOl y 1

hasLatestEntry —>| Ob:
entryTimeSt
value:: Litef

wot:providesinter
observedBy actionPattern

wotdescribes

Y

wotEcosystem |<-- wotisComponentOf
->] wot:Entity R

- wothasComponent -~

- wothasBaseURI ----

-~ wotisDescribedBy --->| wot:ThingDescription

‘ T T —
: wot:representsURI:: String (F)
i LAY

Through
i

___ wotiisProvidedOver __
| Protocol (F)
|
|
|
|

‘
‘
‘
‘
‘

v

wot:Endpoint ’“ --wot:hasMediaType *;

wot:MediaType

-wotisAccessibleThrough - | (1--1) wotthref:: String (F)

wot:InteractionPattern

wotisMeasuredIn = === ------------------- >| wot:UnitOfMeasure

A >

4 wotisRelativeToB

wot-RelativeURI :
wot:fragmentURI:: String (F)
x

-
|

(1..1) wot:interactionName:: String | A
i
i
i

0
- wotiisMeasuredin’
|

wot:Property

% wot:DataFormat

(0..1) wot:isWritable:: Boolean (F) |

(0..1) wot:defaultValue:: Literal -
(0..1) wot:iisRequired:: Boolean (F)

wot:hasValueType
\

|

Issue tracker

d—
o
@)

wotic Sving () HoLaRASOAR] R R wot:Thing wot:implements | wot:Security | wot:Communication
wotbaseURI:Sting | . - F~ " Securit (0 N) ””” > Protocol
: H wotisProvidedOver (1..1) wot:thingName:: String Yy (0. A
,,,,,,,,,,,,,,,,,, ,,,,, Froeplen 3 (0..1) wot:baseURI:: String !
S --- wothasMediaType (F?) ---->| i . ) . .
mm— Sr ‘ “---- wotisAccessibleThrough (0..N) - -~ f>| LT | wotisProvidedOver
wotisAccesibleThrough wot:providesinterac ! Protocol (F) (1..1)
N : wothasvaetype |4 tiONPattern (0..N) 7~ wotisAccessibleThrough (0..N) - --->1(1..1) wothref:: String (F) 1 |
" acionpattem > __wotintoractonPatiem | ~~~ WotasOuputData -~~~ : : i 1(1..1) wot:hasMediaType:: String [F) --------- ’
| [ wotish 1 CoTTTTTToTToToTToToomooos
wothasbramay 1 : E wot:InteractionPattern J o wotisMeasuredIn —------------------------------2 >| wot:UnitOfMeasure
(DAVE) i | f |
I e " : ' _ wot:isMeasuredin _|
wotisWitable:: Boolean (F) : i : ! (0..1)
othasOutactatse: e j vornasOupuata . :
: 3 wot:Property r wothasOutputData (1.N) --------- Zl wot:DataSchema |
| wot:hasinputData |m———m————————
i ‘ vothasOpubeg 1(0..1) wot:isWritable:: Boolean (F) | ‘ !(0..1) wot:defaultvalue:: Literal 1
i . - . shaclnnid - - - e e ..T) WOt Ui ue:: LI
1(0..1) wot:isRequired:: Boolean (F)! V\g)tiha?(l)n[;l;t i R B !
------------------------ ata (O.. |
wotexpecisRisponse (0.N) i | | wot:hasValueType
gkt it ! 1
wot:Action 0.1
e wothasOutpulData ~~-~-~== [ ********* wot:hasOutputData (1..N) ------ i ( ! )
- |
! q
wot:Event } ffffffffff wot:hasOutputData (1..N) ===========-----~ ’ i DEETREE
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Implementation - Encoding

Openly managed

Implementation __

___________________________________

/= Ont.Devel. | | | e
' = Users i 1= Ont.Devel. ' = Ont.Devel . 1= Ont.Devel.
. = Experts ! ! ! ! L

________________________________________________________________________

in GitHub

Rttt
©)
=4
O
)
<
o}

1
1
1
= Users !
1
1

Ontological

: Ontolo . . Ontolo Ontolo
fegUiEh e s concepfuoﬁ];/ofion Eneeeling Evaleien Publico’rgig/n moinfenc?rfce
specification
Competenc Ontolo Ontolo Vali Online

P 4 9y 9y dlidated Issue tracker

questions model code ontology ontology
. = o —
i . - v — O e
| | — — O e
X
©) msrsostory Pullrequests 1 Gist Py |
mariapoveda / vicinity-ontology-wot @unwatch~ 4 Jestar ¥ Fork
protege S —

GitHub repository
hitps://qithub.com/mariapovedal/vicinity-ontology-wot

vicinity-ontology-wot

Repository for collaborative edition of the VICINITY module for the Web Of Things domain

To include issues for this domain (that s, things you need this ontology to represent or improve): https://github.com
sssssss

The ontology latest release is published: URI GOES HERE
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Implementation - Evaluation

Implementation

___________________________________

' = Ont.Devel. | | e | 1= Ont.Devel. |
' = Users ' | 1= Ont.Devel. 1 1= OntDevel. : [=OntDevel. | 1= Ont.Devel. | i= Users !
\* Experts 1| A N S ] = Experts |

_______________________________________________________________________

Ontological

Ontology Ontology Ontology

e . conceptualization i i maintenance
specification P Publication

| L { / | {

Competency Ontology Ontology /Volido’red Online
questions model code ontology ontology

-
=

requirements

Encoding — Evaluation

Issue tracker

v
X

Y

€) i revosiony Pullrequests Issues Gist £+ @
mariapoveda / vicinity-ontology-wot Oumatn- 4 kswr 1 Yrork 1
OCode  (lssues 4 [ Pullrequests 0 (1 Projects 0 Wi Puss . Graphs 1 Settings

in o

1 commits Thranch relase 3 contrbutors

— e sl request Crostanew i | Uplosdties | Finaie
oo Lates comit 028700 4 days ago
. ¢ ot ohan

s

onolog etation s

tests ;

|

Online and notifications in GitHub repository
https://github.com/mariapovedalvicinity-ontology-wot

vicinity-ontology-wot

Repository for collaborative edition of the VICINITY module for the Web Of Things domain

To include

Ongoing work: tests from requirements e

The ontology latest release is published: URI GOES HERE

his domain (that is, things you need this ontology to represent or improve): https:/github.com
ontology-wot/issues
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Evaluation - OOPS! - OntOlogy Pitfall Scanner!

» |mplements the 48 detection methods for 33 pitfalls
o Pitfalls selection
o Selection by dimensions and aspects

= Web user interface http://oops.linkeddata.es/

= Web service http://oops-ws.oeg-upm.net/

B  OntOlogy Pitfall Scanner! Pitfall name

OOPS! (OntOlogy Pitfall Scanner!) helps you to detect some of the most common pitfalls appearing when developgfng ontologies.

To try it, enter a URI or paste an M*¥! “==-=—-= fhmbooths foek Eoid oo

Pitfall
description

Affected
elements

Trendy Practices

Results for P04: Creating unconnected ontology elements.
Results for P05: Defining wrong inverse relationships.
Results for P08: Missing annotations.

Results for P11: Missing domain or range in properties.
Results for P12: Equivalent properties not explicitly declared.

Results for P13: Inverse relationships not explicitly declared.

This pitfall appears when any relationship (except for those that are defined as symmetr
does not have an inverse relationship (owl:inverseOf) defined within the ontology.

* OOPS! has the following suggestions for the relationships without inverse:

> http://data.semanticweb.org/ns/swc/ontology#hasPart could be inverse of http://data.se
> http://data.semanticweb.org/ns/swc/ontology#isLocationFor  could be inverse
/ontology#hasLocation

> http://swrc.ontoware.org/ontology #participant could be inverse of http://swrc.ontoware.:

* Sorry, OOPS! has no suggestions for the following relationships without inverse:

> http://www.w3.0rg/2002/12/cal/ical#component
> http://www.w3.0rg/2002/12/cal/ical#dtstamp
> http://www.w3.0rg/2002/12/cal/ical#dtstart

Tools in i i i Zaragoza

A Bk Af LMo mmd bbn ol ke A e e Al e

Pitfall frequency

Importance level

11 cases | Minor

<rdf:RDF

xmlns:rdf="http: //www.w3.org/1999/02/22 — rdf—syntax—ns#"

xmlns:owl="http: //www.w3.org/2002/07/owl#"

xmlns:xsd="http: //www.w3. org /2001 /XMLSchema#"

xmlns:oops="http rww. oeg—upm. net /oops#"

xmlns:rdfs="http: //www.w3.0rg/2000/01/rdf—schema#" >
<rdf:Description rdf:about="http:
<rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class" />

</rdf:Description>

/ /www. oeg—upm. net /oops#suggestion ">

<rdf:Description rdf:about="http://www.oeg—upm.net/oops/fdealaa6—71d6—4557—
alTa—dc3244ff536b">
<oops:hasCode rdf:datatype="http://www.w3.org/2001/XMLSchema#string">P10</
oops:hasCode>
<oops:hasName rdf:datatype="http://www.w3.org/2001/XMLSchema##string">Missing
disjointness [1, 2, 3]</oops:hasName>
<oops:hasDescription rdf:datatype="http://www.w3.org/2001/XMLSchema#string ">
The ontology lacks disjoint axioms between classes or between properties
that should be defined as disjoint.</oops:hasDescription> <rdf:type
rdf:resource="http://www.oeg—upm. net /oops#pitfall" />
<oops:hasImportanceLevel rdf:datatype="http://www.w3.org/2001/XMLSchema#
string">Important</oops:hasImportanceLevel>
<oops:hasNumberAffectedElements rdf:datatype="http://www.w3.org/2001/
XMLSchema#integer ">1</oops:hasNumberAffectedElements>
</rdf:Description>
<rdf:Description rdf:about="http://www.oeg—upm.net/oops/496ae03d—48c6—406d—8
d07—-530bf05c9acl ">
<oops:hasPitfall rdf:resource="http://www.oeg—upm.net/oops/fdealaa6—71d6
—4557—al7a—dc3244ff536b" />
<rdf:type rdf:resource="http://www.oeg—upm.net/oops#response" />
</rdf:Description>
<rdf:Description rdf:about="http://www.oeg—upm. net/oops#pitfall">
<rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class" />
</rdf:Description>
</rdf:RDF>




i = Ont.Devel. .
= Users !

Pub

Ontology publication

lication

= Ont. Devel.

i = Ont. Devel. E E = Users E

Ontological
requirements
specification

l

Ontology Propose release
candidate

implementation

Competency
questions

Ontology

GitHub

ID

 Multilingual

/

!

Ontology

=P Documentation =»

Online

L\

Ontology

publication maintenance

|

Ly

C

« HTML generation + Descriptions

from OWL code

» Separated sections

AL

HTN
ocumentation

Online occ ss
(con’ren’r
negotiation

Issue tfracker

+ Diagrams (Some ideas:
https://bit.ly/2GWhlal)

v

s';.aj\

+ Examples

Content
Registry

a
O e

Own URI
purl, w3id, etc.

negotiation
H=
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.. Share your ontology

https://lov.linkeddata.es

VOCABS TERMS AGENTS SPARQL/DUMP

= Mission: promote and Linked Open Vocabularies

facilitate the reuse of
Suggest Documentation + Follow _
well documented

VOcabu Iar i es i N the 595 Vocabularies.j?.l.eox A Latest insertion

Linked Data ecosystem Py o

sto - i40 Standards Lanscape
Vocabulary
2017-01-29

rami - rami - Reference

Architecture Model
2017-01-29

aml - AutomationML Ontology
2017-01-26

= Vocabularies registry and

Latest Updates

3 )
1
.
3
I n eX void losp - Linked open specialities
e RF

2017-03-10
rdf - The RDF Concepts

..
Vocabulary
2017-03-09
g. oa - Open Annotation Data
o Model
o 2017-02-28
san-lod - SAN Ontologia
Melhods Metadata Catalogs Support 2017-02-07
to - i40 Standards L.
Geography - Quallty Industry Sennces ?Ioocatl:ularyan e

2017-01-29
People Vocabularies Environment General & Upper IoT
= Started at 2011
r Events Geometry Multimedia FRBR Biology SPAR
Government Academy eBusiness -
= Hosted by OEG

= Datalift
o http://datalift.org/

DATALIFT

DOCUMENTATION PUBLICATION

Linked Open Vocabularies
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Share your ontology

| . VOCABS TERMS AGENTS SPARQL/DUMP

Linked Open Vocabularies
‘NN N -'

ok s ] o | o

595 Vocabularies in LOV Latest insertion

0o 9oc 800 o ;" i e
“g0" O .° .°° o 0, :g:p Linked open specialities

%0 °
o
-°"0°®@ (- }:5 2017-03-09
..

san-lod - SAN Ontologia
2017-02-07

sto - i40 Standards Lanscape
Vocabulary
2017-01-29

rami - rami - Reference
Architecture Model
2017-01-29

aml - AutomationML Ontology
2017-01-26

Latest Updates

losp - Linked open specialities
RF

2017-03-10

@ rdf - The RDF Concepts
Vocabulary
schema oo 2017-03-09
o9 ee
°0

oa - Open Annotation Data
o° Model
ce o0 2017-02-28

san-lod - SAN Ontologia

m Metadata Catalogs Support 20870207
: to - i40 Standards La
Geography Quality Industry Services \s/ot;aét?afyan ards Lanscape

2017-01-29
People || ~ Vocabularies | - Environment | ~ General & Upper loT

Events Geometry Multimedia FRBR Biology W3C Rec SPAR
Government Academy eBusiness Tag Travel
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.. Share your ontology

SUGGEST

P Im Recommendations for cibulary metadata description

/ --------v-----

I L)
LOV curation team

Metadata: title,
description, authors,
dates, vann, version,
etc.

Human readable:

labels and comments
Publication

Licence
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Ontology development process overview

Openly reported in
GitHub issue tracker:
Erroneous domain definitions new needs, bugs, etc.
vcharpenay opened this issue on Jun 12, 2017 - 2

vcharpenay commented on Jun 12, 2017

Some domain axioms seem erroneous:

N
.

e :providesInteractionPattern rdfs:domain :InteractiofPattern .| suppose you mean
rdfs: range ?
e :name rdfs:domain :Thing leads to the fact that all intera
unwanted, | guess.

ion patterns are also things, which is

In general, are domain/range axioms supposed to remain in th Clear current search query, filters, and sorts

removed?
~ () 30pen v 8Closed Author
mariapoveda commented on Jun 12, 2017 & add a queueable attribute to action element
#43 by sulfo4229 was closed 21 days ago 3 TrO C ker
Thanks for the comments I'll update the ontology. ¥ Erroneous domain definitions
. #38 by vch losed on Jun 12, 2017
I'd rather to keep them in the ontology. v veharpenay was closed on Jun /

~ & Interaction patterns cardinality

#30 by mariapoveda was closed on Apr 25, 2017
M mariapoveda added a commit that referenced this issue ¢

& Delete DigitalRepresentation
#20 by mariapoveda was closed on Apr 5, 2017

mariapoveda commented on Jun 12, 2017 & WoT5 and relation with Thing
#5 by mariapoveda was closed on Feb 16, 2017

“ 0.0.7 replace erroneous domains issue #38

Closed in ea3@b5a ~ (& WoT1 terminology doubt
#4 by mariapoveda was closed on Mar 7, 2017
w
@ BB mariapoveda closed this on Jun 12, 2017 @ WoT15
#2 by mariapoveda was closed on Feb 16, 2017
. | & WoTn

#1 by mariapoveda was closed on Feb 16, 2017
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'. Ontology development process overview

Openly reported in

GitHub issue tracker:
new needs, bugs, eftc.

. = Ont.Devel. 1 | Lo : . » Onf.Devel. |
' = Users . 1= Ont.Devel. | = OntDevel. ! = Users :
= Experts T Lo ! ' w Experts !

Ontological
requirer?]en’rs Ontology Ontology
specification implementation Publication

Ontology

maintenance

| | {

questions ontology

EES ,4;'}. LAE ?3’5/

Aiming at bringing all this together...

Competency Ontology Online Issue Trocke/
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Handle versions and distributed environments

— v Evaluation reports

HTML documentation

Permanent Ids

B
- Diagrams
_//»§:><:56Wiﬁbﬂy@' C§’

GitHub
r 11, Content negotiation
Bundle
WWW P :
http://ontoology.linkeddata.es &y | eview
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Help us improve OnToology by providing your feedback here

CO Oritogy o

Step by Step About FAQs

My repositories

Progress Logout

Add repository to track

I user/repo

Using OnToology

Watch this repo |

Choose one of the below repo by clicking on it

> mariapoveda/saref-ext Ready
v mariapovedalvicinity-ontology-c Ready
ore
Ontology
ontology/core.ttl
tests/testsuite_ISOIEC30141.ttl
tests/testsuite_ SPRINT2.ttl
> mariapovedal/vicinity-ontology- Ready
wot-mappings
> mariapoveda/wot-ontology Ready
> _mariapovedalwot-thing—descript Ready
ion
b4 mariapovedal/inia-ontology Ready
b4 mariapoveda/vocab Ready

Latest revision November, 2017

Ontology Engineering Group

Contact: ontoology (at) delicias.dia.fi.upm.es
Powered by Widoco, AR2DTool and OOPS!

Trendy Practices and Tools in

Diagrams

Update Configuration

syntax error in tests/te
stsuite_requirements.t
tl

e O IS
e O o
Evaluation

0 O )

0 O )

0 0 (%)

0 O (%)

0 O (%)

Zaragoza

3 -] = 15-Nov-2017
o3 -] 21-Nov-2017
Documentation Publish Bundle
- -
u ]
a ]
Stop Watching
3 -] 21-Nov-2017
13 B 20-Nov-2017
13 = 27-Sep-2017
L = 27-Nov-2017
13 = 20-Nov-2017
Ontology
Engineer
ingGroup




Using OnToology

Help us improve OnToology by providing your feedback here

m gllmy Home Step by Step About FAQs Progress Logout My repositories

List of user repositories registered in OnToology

IcChoose one of the below repo by clicking on it

: > mariapoveda/saref-ext Ready 00.0% O o} 3 = = 15-Nov-2017 I
I v mariapovedalvicinity-ontology-c ~ Ready 00.0% O () 13 -] 21-Nov-2017 I
ore
I Ontology Diagrams Evaluation Documentation Publish Bundle I
I ontology/core.ttl . .
I ay n = |
I tests/testsuite_ISOIEC30141.ttl ] = I
I tests/testsuite_ SPRINT2.ttl B I
I . I
I Update Configuration Stop Watching I
I > mariapovedal/vicinity-ontology- Ready syntax error in tests/te 00.0% (v} v} % = 21-Nov-2017
I wot-mappings stsuite_requirements.t I
i ) i
I > mariapoveda/wot-ontology Ready 00.0% (v} v} % = 20-Nov-2017 :
I > mariapoveda/wot-thing-descript Ready 00.0% (v} %) % -] 27-Sep-2017 :
I ion
I b4 mariapovedalinia-ontology Ready 00.0% (v %) % = 27-Nov-2017 I
: > mariapoveda/vocab Ready 00.0% (v] o} ‘% = 20-Nov-2017 I
l-------------------------------------------------

Latest revision November, 2017

Ontology Engineering Group [ﬂllt!lll]ﬂy
Contact: ontoology (at) delicias.dia.fi.upm.es I ngineer
Powered by Widoco, AR2DTool and OOPS! mu[;[‘uuu
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Using OnToology

Help us improve OnToology by providing your feedback here

m gllmy Home Step by Step About FAQs Progress Logout My repositories

user/repo Watch this repo

O ° £ B @B 15-Nov-2017

v mariapovedalvicinity-ontology-c Ready 00.0% | 0 %) g -] 21-Nov-2017
ore

Ontology Diagrams Evaluation Documentation Publish Bundle

ontology/core.ttl B o
tests/testsuite_ISOIEC30141.ttl ] =
tests/testsuite_ SPRINT2.ttl B =
Update Configuration Stop Watching
G I I I S S S S S S D B D S I D D D S D S D D B B B B D D D S S D D S D D B B D D S B B S S e .
> mariapoveda/vicinity-ontology- Ready syntax error in tests/te 00.0% | (v} e % = 21-Nov-2017
wot-mappings stsuite_requirements.t
tl
> mariapoveda/wot-ontology Ready 00.0% (v} v} % = 20-Nov-2017
> mariapoveda/wot-thing-descript Ready 00.0% (v} %) % -] 27-Sep-2017
ion
b4 mariapovedalinia-ontology Ready 00.0% (v %) % = 27-Nov-2017
> mariapoveda/vocab Ready 00.0% (v] o} ‘% = 20-Nov-2017
Latest revision November, 2017
Ontology Engineering Group E[I"t[“ﬂuy
Contact: ontoology (at) delicias.dia.fi.upm.es b "!]mﬂﬂl'
Powered by Widoco, AR2DTool and OOPS! ingGroup
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Help us improve OnToology by providing your feedback here

w 0”@@? Home Step by Step About FAQs Progress Logout n My repositories

user/repo

Using OnToology

Choose one of the below repo by clicking on it

> mariapoveda/saref-ext
v mariapovedalvicinity-ontology-c
ore
Ontology

ontology/core.ttl
tests/testsuite_ISOIEC30141.ttl

tests/testsuite_ SPRINT2.ttl

> mariapovedal/vicinity-ontology-
wot-mappings

> mariapoveda/wot-ontology

> ir:;ﬁriapovedalwot-thing—descript
> mariapovedal/inia-ontology

> mariapoveda/vocab

Ready 100" 4 O 3 -] = 15-Nov-2017
Ready 100.0% (v} (% L = 21-Nov-2017
-— L L - -
I Diagrams : rEvaIuation l IDocumentaticn I Publish Bundle
R T - i i
I : I I : I I I a =
I - I I - I I - I [-] =
I I I I
1 | B =
Update Configuration Stop Watching
ol
Ready syntax error in tests/te (R0 O ° 3 &= 21-Nov-2017
stsuite_requirements.t l -
tl
Ready [ 1000% | O < B = 20-Nov-2017
Ready [ 1000% | (v} 3 = 27-Sep-2017
Ready [ 1000% | o L = 27-Nov-2017

Ready -Nov-2017

Latest revision November, 2017

Ontology Engineering Group El]lltlllll[ly
Contact: ontoology (at) delicias.dia.fi.upm.es L noineer
Powered by Widoco, AR2DTool and QOPS! ingGroup
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Using OnToology

Help us improve OnToology by providing your feedback here

w 0”@@? Home Step by Step About FAQs Progress Logout n My repositories

user/repo

Choose one of the below repo by clicking on it

> mariapoveda/saref-ext Ready [ 1000% | O ° 3 -] 3 15-Nov-2017
v mariapovedalvicinity-ontology-c ~ Ready [ 1000% | O ° -3 B 21-Nov-2017
ore
- e ===
Ontology Diagrams Evaluation Documentation I Publish I I Bundle I
ontology/core.ttl - a I B I I o I
tests/testsuite_ISOIEC30141.ttl B . B I B I I = I
tests/testsuite_SPRINT2.tl I n I I = I
e o= as s el
Update Configuration Stop Watchj
> mariapoveda/vicinity-ontology- Ready syntax error in tests/te (R0 O ° 3 -] 21-Nov-2017
wot-mappings stsuite_requirements.t
tl
> mariapoveda/wot-ontology Ready [ 1000% | O ° -3 -} 20-Nov-2017
> mariapoveda/wot-thing-descript ~ Ready [ 1000% | O © 13 27-Sep-2017
ion
> mariapoveda/inia-ontology Ready [ 1000% | O 3 3 = 27-Nov-2017
> mariapoveda/vocab Ready [ 1000% | O © £ &= 20-Nov-2017

Latest revision November, 2017

Ontology Engineering Group El]lltlllll[ly
Contact: ontoology (at) delicias.dia.fi.upm.es L noineer
Powered by Widoco, AR2DTool and QOPS! ingGroup
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) OnToology users

« Since 2015
» 531 ontologies from 113 repositories
« Some examples:

» opencitydata/medio-ambiente-contaminacion-acustica

« opencitydata/medio-ambiente-calidad-aire

|
(]
il

* mariapoveda/wot-ontology

« vcharpenay/wot-ontology Wa
* jpcik/medred

* marianofl1971/dul-es

* GeorgFerdinandSchneider/bot
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Methodology in practice

http://vicinity.iot.linkeddata.es/

Ontologies

Filter by title:

Ontology 4 Description 4 Repository

@

Issue tracker

@

Requirements

Ontology model for Web of ~ This ontology aims to model the Web of
Things © Things domain according to the w3c
Interest Group (http://w3c.github.io/wot/)

wot-ontology ontology issues ontology requirements

Vicinity core model This ontology represent the core terms to
allow interoperability in an loT context
based on VICINITY technological

solutions.

vicinity-ontology-core core issues core requirements

Vicinity WoT mappings This ontology represent the mapping

model definitionts between WoT to allow
interoperability in an loT context based on
VICINITY ... See more

vicinity-ontology-
wot-mappings

mappings issues mappings requirements

This slide has been taken from Raul Garcia Castro presentation at EMSE

Releases #
ontology

releases

core
releases

mappings
releases
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We still need to think about certain things

= What is delivered in OE at the end of each iteration?

o Different products in different phases

= How do we validate if an iteration is complete in OE?
o Different type of tests in different phases

o Difficult to automate validation, mostly for human interaction
need

Importance
Title P15. Using “some not” in place of “not some” 12 Critical
level
Aspects | Wrong inference Affects to Classes
Description

The pitfall consists in using a “some not” structure when a “not some” is required. This is due to the mis-
placement of the existential quantifier (owl:someValuesFrom) and the negative operator (owl:complementOf).

(a) When to use a “some not” structure (IrelationshipS.—ClassA): to state that there is at least one
individual acting as object of the relationship “relationshipS” and such individual do not belong to class
“ClassA”. This implies that there must be at least one instantiation of the relationshipS whose target
does not belong to “ClassA”. This does not prevent instances from ClassA acting as objects of the
relationship.

(b) When to use a “not some” structure (—3relationshipS.ClassA): to state that no individuals in class
“ClassA” act as objects of the relationship “relationshipS”. This does not imply the existence of individ-
uals that do not belong to ClassA acting as objects of the relationship.

This pitfall is explained in more detail in [1]. See figure below for more details about situations using “some
not” or “not some”.

Not some: —3relationshipS.ClassA

’ £ neratiénsﬁibs
|
e | emeeeeeemeesee e
: Itis needed to meet . | : "Not some" does not :
. "some not" p relationshipS | . prevent or force it to appear : relationshipS
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= Where is the common point between OE and?
o Surely there are successful and not so successful adaptations

o Dependant on the abstraction or formalism level?

flat

l‘l

https://es.pngtree.com/freepng/round-landscape-icon 2119094 .html https://es.pngtree.com/freepng/cartoon-computer 2732591 .html
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. Questions?

Thanks for your attention!

mpoveda@fi.upm.es in mpovedavillalon @ thepetiteontoloqist

yW @MariaPovedaV ) mariapoveda &’ MariaPovedaVillalon
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