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As of 2011, the global size of

By 2014, it's anticipated

40 ZETTABYTES It's estimated that data in healthcare was there will be

43 TRILLION GIGABYTES 2005 2.5 QUINTILLION BYTES €5 matec.io be 420 MILLION

of data will be created by 2.3 TRILLION GIGABYTES I e 150 EXABYTES WEARABLE, WIRELESS
2020, an increase of 300 2 of data are created each day (161 BILLION GIGABYTES ] HEALTH MONITORS
times from 2005 020
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o 1Ry of Big |
5 Data 30 BILLION

YouTube each month
Fro s and music PIECES OF CONTENT

You
B
are shared on Facebook
every month

400 MILLION TWEETS

are sent per day by about 200
million monthly active users
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Most companies in the
U.S. have at least

100 TERABYTES
100,000 GIGABYTES
of data stored

'WORLD POPULATION: 7 BILLION

Modern cars have close to

The New York Stock Exchange 1IN 3 BUSINESS Poor data quality costs the US

captures 100 SENSORS LEADERS economy around

hat monitor it h LAULRS ¢2 1 TRILLION A YEAR
17TB OF TRADE ;u:‘ fonfoc | ‘ei:zsb?g e R $3.1 TRILLION A YEAR
INFORMATION they use to make decisions

during each trading session

Velocity
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STREAMING DATA Vi

: o Veracity

o RESPONDENTS
4.4 MILLION IT JOBS
B cieaiad clohailyl ! UNCERTAINTY

e o OF DATA

By 2016, it is projected in one survey were unsure of

there will be how much of their data was
18.9 BILLION inaccurate
NETWORK

CONNECTIONS
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Sources: McKinsey Global Institute, Twitter, Cisco, Gartner, EMC, SAS, IBM, MEPTEC, QAS




Acknowledge big data initiatives are
unique

Biggest Big Data Challenge Biggest Big Data Opportunity

Process

Velocity of automation
data 12%
16%
Insight
discovery
Decision 45%
making

43%

Gartner: Big Data Makes Firms Smarter; Open Data Makes Them H

Source: , Gartner Webinar Poll Ga rther
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Open Government Data has a great potential to
create social and economic value

Publishing data

Public Developers /

administrations Companies integrate
share data online data into apps
(services)

_ @I—b&l

Citizens/businesses

Developers /

Companies benefit from the
search for data apps (services)
Reusing data
OPEN SUPPORT Slide 5



I . . .
Barriers to Open Data publishing and reuse

Data publishers Data reusers

No view on which data is more likely Lack of overview of existing/available

to be reused / has a higher ROI datasets.

potential.

Unclear business model for Unclear business model for reusing

publishing Open Data. Open Data.

Limited tool support. Data is often of low quality, outdated,
unstructured and/or not machine-
readable.

Competing licences for datasets. Lack of licensing information or =
incompatible licences.

" Competing vocabularies for Different vocabularies when searching %
= describing d for d ~
= escribing datasets. or datasets. _ 2
B —  Domain-specific metadata needs. Lack of (good quality) metadata. %
)
= Effort required for keeping the Lack of provenance information.

_ metadata up-to-date. ||

OPEN SUPPORT Slide 7
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I
Limited accessibility and lack of (cross-
border/sector) awareness of open datasets

Limited Limited
accessibility | reuse of
and lack of open
awareness datasets

Different
metadata
vocabularies

m OPEN DATASUPPORT Sige s
(oM
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No reuse = No social and economic value

Public Developers /

administrations Companies integrate

share data online data into apps
(services)

)]

Developers / Citizens/businesses
Companies benefit from the

search for data apps (services)

s —

OPEN SUPPORT Slide 9
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Platform Linked
Data Nederland

Kan open, kan big, kan smart.....maar belangrijkste is dat data
herbruikbaar is!

WE WILLEN BRILJANTE DINGEN MET DATA
KUNNEN DOEN!
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Waar komt het vandaan?
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Web of AAA
Data Data at Multiple
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Linked Open Data: Design Principles

Platform Linked
Data Nederland

5 Star
4 Principl
rinciples Model

DESIGN PRINCIPLES

Re-Use
(Voc)
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1 y 5 Star
Model

DESIGN PRINCIPLES

Defining linked data...

“Linked data is a set of design principles for sharing machine-readable
data on the Web for use by public administrations, business and
citizens.”

EC ISA Case Study: How Linked Data is transforming eGovernment

The four design principles of Linked Data (by Tim Berners Lee):
Use Uniform Resource Identifiers (URIs) as names for things.
Use HTTP URIs so that people can look up those names.

When someone looks up a URI, provide useful information, using the standards
(RDF*, SPARQL).

Include links to other URIs so that they can discover more things.

See also:
http://www.youtube.com/watch?v=4x_ xzT5eF5Q

http://www.w3.org/Designlssues/LinkedData.html
m OPEN SUPPORT http://www.youtube.com/watch?v=uju4wT9OuBIA Slide 16




é}% 5 star model based on "W3C standards”

Platform Linked
Data Nederland

« Open Data = 1-3 stars
 Linked Open Data = 4-5 stars

’, ’ ’ (538
NN AN A -
OL RE OF URI

OL RE OF URI LD

On the web )
Machine-readablé }
Non-proprietary

RDF standards

Linked RDF
Youg pata 5+ .




SPECIFIC VIEWS

| [
Linked data vs. open data

“Open data is data that can be freely used, reused and redistributed by
anyone — subject only, at most, to the requirement to attribute and
sharealike.”

- OpenDefinition.org
Open data Linked data
Data can be published and be Data can be linked to URIs from
publicly available under an open other data sources, using open
licence without linking to other standards such as RDF without
data sources. being publicly available under an

open licence.

See also:
Cobden et al., A research agenda for Linked Closed Data
http://ceur-ws.org/Vol-782/CobdenEtAl_COLD2011.pdf

m OPEN SUPPORT Slide 18




5 Star
4 Principl
rinciples; Model

DESIGN PRINCIPLES

Model your data — reuse if possible, mant if

necessary

* Reuse existing vocabularies as much as possible.

» [f you determine there is no reusable, authoritative source for the
specific domain, create your own using:

o RDF Schema (RDFS): Basic RDF vocabulary to describe the
classes and properties of classes.

o Web Ontology Language (OWL): knowledge representation
language for describing ontologies.

See also:
http://www.slideshare.net/OpenDataSupport/model-your-data-metadata
http//mwww.w3.org/TR/owl-features/

http://www.w3.org/TR/rdf-schema/

OPEN SUPPORT Slide 36
)



5 Star

7 Princi
Principles: Model

| DESIGN PRINCIPLES

You can find reusable RDF vocabularies on..

JOimp Login or Sign up

Share and reuse interoperability solutions for public administrations
European Commission > ISA > Joinup > Semantic assets

http://lov.okfn.org/

H My Page C ities ic Assets Software News Events e-Library People

Semantic Assets

Semantic Assets

I EPORK
MONDECA Iyl 2 )
Catalogue of assets 9 Share and reuse semantic interoperability assets. () i !nserm .’ d
Projects One central place to search for semantic interoperability
Federated R, itori assets
T 1tori
s e Joinup allows you to search for semantic interoperability assets located on e earcl eatures gives you the possibility to search for an existing element (property, class or vocabulary) in
7 1l h f bil I d The "LOV S h" Feat th ibility ts h f isti | t (] rty, cl bulary) i
different online repositories on the web, the so-callec federated repositories. Vo 2 O
Advanced Search These federated repositories automatically exchange information about their the Linked Open 'O"ab_l'”a”es Cata.lugue, ) -
semantic assets with the Joinup platform, where they are displayed in a forma LOV Aggregator endpoint and metrics about the use of vocabularies in the Semantic Web are used to bring you some »
compliant with the Asset Description Metadata Schema (ADMS). As a relevant results. ¢ Endpoint

consequence, a search for semantic assets on Joinup will also include a listin|
the assets hosted on these federatad repositories in the search results,

Language = Any langusge E organisation Search

[C] current version Filter by Domain 147 results in 28 vocabularies
Keywords organisation RDF City (71) swrc:Organization (owl:Class) score:0.904 »
Data & Systems (0) rdfs:label Organisation @de
Library (12
v (12) foaf:Organization (owl:Class) score:0.884 >
Market (4
1 to 20 of 102 results t @ rdfs:label Organisation @fr
Media (35) o }
Sort by: Date v | Title v | Downloads ~ | Rating » J Science (5) swrc:organization (owl:ObjectProperty) score:0.882 »
) rdfs:label organisation @de
Organisation Type List i Upper & Meta (4) o .
. Ttis designed to identify the types of agency 0 downll Where & When (7) org:organization (owi:ObjectProperty) score:0.882 N
and organisation with whom local zuthorities rdfs:label organisation @fr
¥ standard mighe work m Filter by Type
org:Organization (owl:Class) score:0.882
Last updata: 21 Jaruary 2013 rdfs:Class (53) rdfs:label Organisation @fr »

| rdf-Property (139)

rdfs:comment _..nt que "Agent". Les organisations sont souvent décom...... lisés pour nommer
Enterprise Competence Organisation Schema 1 voaf:Vocabulary (8) I'Organisation. En particulier “sk... @fr
.. Enterprise Competence Organisation Schema 0 downle Other (22)

cgov:postin (owl:ObjectProperty) score:0.882

m rdfs:label Organisation @en »

rdfs:comment Indicates the organisation that this is a post... @en

== tisn Suppedt | Last update: 04 January 2013
1 meb:organisation (owi:DatatypeProperty) score:0.882
h . 1M1 rdfs:label organisation »
tt = olnup.ec.europa.eu Filter by Vocabulary (28) rdfs:comment .. User is part of an organisation

org (37) i loted:RP (owl:ObjectProperty) score:0.882

m OPEN SUPPORT Slide 20
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Linked Open Data: Concepts

CONCEPTS

Metadata
Vocabularies
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« RDF - AAA principle

Subject Predicate Object
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 Vocabularies

« Graphs

Persistent URISs sets the foundations for Linked Data.

; »

) o s
e.g. hvep://{domain}/{type}/ {concept}/{zrefezence} e.g. http: //educat: data.gov. uk/mi x id/school/123456 [ ] 1
L]
-
e.g. huep: //education. dava.gov. uk/id/school /123456 c.g. hoop: //educasion. data.gov. uk/doc/school/ /123436 [ ]

Avoid using auto-increment

e.g. http: //data.example.org/doc/foo/bax .html e.g. http: //education.data.gov.uk/id/schooll/123456 D

rules

for persistent

ie.independent of the data originator u R I s

W i\ N i\ N4

e.g. http://education.data.gov.uk/id/schooll/123457

Avoid query strings

e.g. huep://ecducasien.data.gev.

Avoid file extensions

http://education.data.gov.uk/doc/schools /12 use.:}(

e.g. hutp: //data.example. org/doc/foo/bar .xd

e.g. htup://wwe. example.com/id/alice_brown

122adasse

g

CONCEPTS

Metadata

Vocabularies
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< .,. <
L ] [ 4y °
[ ] ° [ ] v
S ® * o
L]
[ S 4
R J

I-l‘



Cleansing your data & metadata CONCEPTS
Vocabularies

To ensure data and metadata can be published with an appropriate
level of quality and minimum errors.

This means:

 Fixing errors.

« Transforming/homogenising formats.

« Aligning inconsistencies in data and metadata.
« Removing duplicate/redundant information.

« Adding lacking information.

« Making sure the information is up-to-date.

See also:
http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-spargl
Cleanse your data with Open Refine (Google Refine) -
https://code.google.com/p/google-refine/

OPEN SUPPORT Slide 40
[©Omomy




Linked Open Data: Standards

Platform Linked
Data Nederland

STANDARDS




STANDARDS

Standaarden AR, o .@M
Platform Linked
Data Nederland

The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

~ E
Querying allows fine-grained data access S
™~
Standardized information exchange is key §
~ KN
Formats are necessary, but not too important &
N X
The Semantic Web is based on the Web _-*"
7N

Linked Data uses a small ‘-.\
selection of technologies )
™~




=
RDF & SPARQL ) ()
(o) (e

The Resource Description Framework (RDF ) is a syntax for representing
data and resources in the Web

RDF breaks every piece of information down in triples:
» Subject — a resource, which may be identified with a URI.
« Predicate — a URI-identified reused specification of the relationship.

* Object — a resource or literal to which the subject is related.

http://dbpedia.org/resource/Brussels is the capital of “Belgium”.
OR
http://dbpedia.org/resource/Brussels is the capital of http://dbpedia.org/resource/Belgium.

Subject Predicate Object

SPARQL is a standardised language for querying RDF data.
See also:
= OPEN SU PPO RT http://www.slideshare.net/OpenDataSupport/introduction-to-rdf-spargl Siide 27
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3)”‘,]@’(' Linked (Open) Data — The approach

Platform Linked
Data Nederland

« Making your data available in a structured, comprehensible and
machine-readable way.

« Reusing what already exists in terms of vocabularies and reference
data.

« Reaching the right quality level by cleansing your data.

* Providing licensing information so that data consumers know
what the conditions of reuse are.

* Providing a rich description (imetadata).

« Using semantic technologies (RDF, HTTP URIs...) for describing
your data.
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Platform Linked
Data Nederland

LOD in practice

« Pharma (e.g. OpenPhacts)

 Health Care

« Libraries, Museums, Archiving

« Education, Universities

 Geo (Smart Cities)

 Media, Publishing (e.g. BBC, Wolters Kluwer)
« High Tech: (e.g. NXP)

« Logistics

« Government (Stelsel van Basisregistraties)

« Join the Platform Linked Data NL meetings...



Y Test your knowledge: https://testmoz.com/185946

it

XY  Linked (Open) Data The Summary

Platform Linked
Data Nederland

Breaking down the walls of the silos in order to create more

value.

+ Allows for flexible integration of datasets from different sources, “p ht de liat i
without needing the data to be moved. e ec e_ waarde ligt in

* Fosters the reuse of information from reference/authoritative het COI‘I-‘I-bI neren van
sources. data, bl]voorbeeld

* Caters for assigning common identifiers in the form of HTTP URIs to statistische data met
things (e.g. people, products, business, locations...). tweets over een WI] k.”

+ Provides context to data — richer and more expressive data. Con;tan tijn van Oranje,

* The use of standard Web interfaces (such as HTTP and SPARQL) can Kabme?tSCh,ef van EU-
simplify the use of data for machines. commissaris Kroes

Needed for societal and economic impact with (open) data

JHNGZ\ﬁiiDGE 2

But not that easy....
sLimited Knowledge & Tools
«Triple Explosion

*Precision (same as)

*B2B transaction world



What is Linked Data?

Platform Linked
Data Nederland

"Linked data is a set of design principles for sharing
machine-readable data on the Web for use by public
administrations, business and citizens.”

The four design principles of Linked Data (by Tim Berners Lee):
1.Use Uniform Resource Identifiers (URIs) as names for things.
2.Use HTTP URIs so that people can look up those names.

3.When someone looks up a URI, provide useful information, using
the standards (RDF*, SPARQL).

4.Include links to other URIs so that they can discover more
things.

2 j1eaves
s

Model your data — Reuse - Vocabularies
”NKED@@w

Subjec Objec!
@ o
On the web

OL RE
\ N XS ke
~ N b Non-proprietary
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RDF standards
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% Open Innovation + Linked Data =
A Platform Linked Data Netherlands
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Platform Linked
Data Nederland

Innieyation AN

Platform Linked
Data Nederland

Open Community for Linked Data knowledge exchange
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Linked data in beeld

Platform Linked Data Nederland
I

2014-2017
PLATFORM LINKED DATA NEDERLAND

Linked Open Data

CONTACT: ERWIN FOLMER (ERWIN.FOLMER@TNO.NL)




