ata Infrastructures : La
jestion de donnees
distribuees et héterogenes a
tous les niveaux

Mathieu d’Aquin - @mdaquin

Professor of Informatics / Interim Director
Data Science Institute / Insight Centre for Data Analytics



Pyramide de linformation

Information is not
Connais- knowledge. Knowledge
sances

IS not wisdom.
Wisdom is not truth.
Truth is not beauty:.
Beauty is not love.
Love is not music.
Music is the best”

Données

- Frank Zappa

Machines




Pyramide de linformation

raisonnement
Connais- décision

Sances

Données interrogation

stockage

Machines




Pyramide de l'information et le Web (Sémantique)

Connais-
sances

Données

Machines N Internet

Réseau de machines




Pyramide de l'information et le Web (Sémantique)

Connais-
sances

, / \ // \ Le Web
Donnees Réseau de documents
Machines AN N Internet
Réseau de machines




Pyramide de l'information et le Web (Sémantique)

Connais-

sances /G A /
1
]
]

Données

stored in

y

Machines

Les données liées
Réseau d’information

Le Web
Réseau de documents

Internet
Réseau de machines




Pyramide de l'information et le Web (Sémantique)

Le web sémantique
Réseau de connaissances

Connais-
sances

Les données liées
Réseau d’information

stated in

Le Web

Données Réseau de documents

. \ stored in

Machines o . U Internet

Réseau de machines
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Pyramide des implications du traitement de l'information

société

personne




Pyramide des implications du traitement de l'information

société

personne Le traitement de l'information touche
une personne, un individue.




Pyramide des implications du traitement de l'information

société

personne

Le traitement de l'information touche
une compagnie, une entreprise, une
institution, etc.

Le traitement de l'information touche
une personne, un individue.




Pyramide des implications du traitement de l'information

société

personne

Le traitement de l'information touche
des groupes sociaux, regroupements
geographiques, etc.

Le traitement de l'information touche
une compagnie, une entreprise, une
institution, etc.

Le traitement de l'information touche
une personne, un individue.




Pyramide des implications du traitement de l'information

Le traitement de l'information touche la
société lderr_\ocrz’altle,l la liberte, l'egalite, la
justice, l'éthique, etc.

Le traitement de l'information touche
des groupes sociaux, regroupements
geographiques, etc.

Le traitement de l'information touche
une compagnie, une entreprise, une
institution, etc.

personne Le traitement de l'information touche
une personne, un individue.




es exemples

d'infrastructures de données a
différents niveaux
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The Open
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data.open.ac.uk

Tﬁ\ Accessibility Sign in Contact Search the OU
=
{

W

The Open
University

The Open University = Studyatthe OU = Researchatthe OU [EVIT il Aboutthe OU

Linked Data from The Open University Data

Datasets
data.open.ac.uk is the home of open linked data from The Open University. We interlink and expose data available in various institutional repositories of the University
and make it available openly for reuse. SPARQL Query
The data can be queried through a SPARQL endpoint Changelog
Currently, the datasets relate the publications, qualifications, courses and Audio/Video material produced at the Open University, as well as the people involved in Documentation
making them.

How to

All these data are available through standard formats (RDF and SPARQL) and are (in most cases) available under an open license (see details).
Example queries
Check out our changelog for recent improvements and additions and subscribe to the RSS feed to be constantly updated.

OU LOD Gists
Lookup OU entities you know Useful links
oucu - u‘ Applications
OU Course code ‘ \Z/ Contacts
0OU Qualification code |25 G 1 [#]
= e T
YouTube Video Code | ‘L‘ i

= ‘

ORO identifier |

Data License

Unless otherwise specified, the data under http://data.open.ac.uk is licensed under a Creative Commons Attribution 3.0 Unported License.




http://data.open.ac.uk/course/m366 http://data.open.ac.uk/organization/the_open_university

P 52 Accessibility | Signin | Contact  Search the OU <o 58 i i i Godiad i iaied
¥ 4
; Vg Wz The Open University | Sudy atihe OU | Research atthe OU | OU Community | About the OU
W 5 The Open University | Study atthe OU | Researchatthe OU = OU Community = About the OU

The Open University

ntep://data.open.ac.uk/

Natural and artificial intelligence Property  obrect
Py Rl e

ttp://data.ope

& oOffers @ Reflecting on professional learning in education
- Working together for chidren
Property Object Leadership and management in health and social care
< o 1 Hatu -
Type @ Course @
Module @

Learning opportunity specification ¢ . E 'd " ) bathema e Ceaning
Course e milo:ofrers e

Postoraduate Certificate in Education: Geographs
Postgraduate Certiicate in Education: Science (Physics)

Label @ Natural and artificial inteligence
Introduction o fnancal sarvices
3 BA (Honours) Langusge Studies
Has assessment method @  Computer-marked assignments (Oniine) o e saiaciiiations
Examination professona praceice portclo :
Professional Graduats Cartficate in Education: MEL - Franch
Tutor-marked assignments Certincate n Lagal Studies
Concspt to cin
Has courseware @ M366 Course software Understanding chidren's development and learming
85 (Honours) Paycholoay
Natural inteligence Diploma of Higher Education in Socil Care (England)

Inteligent machines
Reflections

Evolutionary computation
Symbolic inteligence
Neural networks

Neural networks

M366 Course software
Natural inteligence
Symbolic inteligence
Evolutionary computation

Has title @ Natural and artificial inteligence OWl. sa e S

Is taught present @ true

\llmlo:location

alx]+

GeoNames  Avout-  Browse -  Downioad - API~  He

«3 Linked Data API
The Open U (=N

A Found more than 100 items in this area » | @

> Snes

Per
iR aTerange, 33640 Jisscbndry sstiels
number > All schools
address address 1 Walton Hall

postcode K7 6AA

region Buckngnamehie

e Miton Keynes

T ———

gender Mixed » provision

type of Higher Education Institutions
ostabiishment 3er
€3 unique reference number
€3 addross > address.
€3 address » posteods
€3 address » ragion
€3 address » town
€3 gender
type of establishment

http://sws.geonames.org/2963597/ (Ireland) http://education.data.gov.uk/id/school/13384¢



http://data.open.ac.uk/course/m366
http://sws.geonames.org/2963597/
http://data.open.ac.uk/organization/the_open_university
http://education.data.gov.uk/doc/school/133849

Data -> Interrogation

A

4
The Open
University

C

SPARQL Query

Query

Limit results

Format

The Open University

Copyright . Al rights reserved

+44 (0) 845 300 60 90

Email us

PREFIX mlo: <http://purl.org/net/mlo/>

PREFIX aiiso: <http://purl.org/vocab/aiiso/schema#>

SELECT ?course

FROM <http://data.open.ac.uk/context/course>

WHERE {

The Open University

?course mlo:location <http://sws.geonames.org/2328926/> .

?course a aiiso:Module

[200 ¥]

(Gemat__7]

| Execute \

Website privacy
Copyright
Conditions of use
Cymraeg

Platform
Openlearn
Facebook
Twitter
YouTube

Study at the OU

4

Accessibilty ~ Signin  Contact

Research at the OU OU Community

Data
Datasets
SPARQL Query
Applications
Status
Changelog
Documentation
LUCERO project Blog
Architecture overview
Presentations
Example Queries
Contacts
Team

Twitter

Search the OU

About the OU




Applications

Mobile and
Personal
Semantics

Social

stz [° 1° o Jealo ]

= EEN

OQUE
COMPOSERS
AND MUSICIANS

cbastian Bach

Exploration Research

PELAGIOS ©

Graph Explorer @ _ @
o




Au dela d'une
organisation

Linked Universities

Members ~ Vocabularies Tools  Datz and Endpoints  Publicat

Welcome to LinkedUniversities.org

Linked Universities is an alliance of european universities engaged into exposing their public data as linked data. Linked data is a set of principles to put raw data on the
Web, making them Web addressable and linkable, 5o that they can be easily accessed, discovered, connected and reused. The idea is that data from different institutions
and organisations can contribute to a common data space on the Web: the Web of Data.

There are only a few universities currently exposing their public data as linked data, sing technologies such as RDF and SPARQL to give direct access to information
such as their publications, courses, educational material, etc. These initiatives are currently often disconnected from each other. For every new site being developed, a lot
of the efforts required to build a university finked data platform need to be re-deployed, and many of the lessons need to be re-leamed. Also, we believe that the potential
for linked data in education and research goes well beyond the individual benefit for each institution, as this potential can only be achieved through providing cross-
university data that can be aggregated, integreated and compared. While linked data, much like the Web, relies on transparent distribution and a certain amount of self-
organisation, we believe that sharing practices and collaborating in the development of university linked data platforms can significantly help towards this common goal,
i.e., the creation of a Web of university data.

This portal should therefore essentially be seen as a collaborative space, where institutions and individuals involved in the exposure of university linked data can
describe, share and reuse common vocabularies and practices. Our goals are therefore to:
« Identify, support and develop common linked data vocabularies, usable accross universities for common concepts such as courses, qualifications, educational
material, etc.
« Describe reusable recipes, and share reusable tools, for exposing linked data in universities
« Support, through experience sharing and reuse, initiatives towards exposing university data as linked data
If you want to obtain more information about Linked Universities, discuss your experience with us or become a member, please send an e-mail to

info@linkeduniversities.org

Linked Universities

Home About Members Vocabularies

Tools Datasets and Endpoints  Publications

Vocabularies

This page list vocabularies commonly used to
describe data related to universities, together
with an explaination of the main concepts
involved, and links 1o recipes showing how o
express certain stituations using these
vocabularies.

Course and quali n description

MLO - Metadata for Learning Opportunities

Metadata for Leaming Opportunities (MLO) is a European standardized model addressing metadata sufficient for
‘advertising a learning opportunity. The MLO standard is aiso designed to faciltate semantic technologies and
web architectures to Support several mechanisms for exchange of the information and aggregation of information
by third party service suppliers.

An RDF-S version of MLO has been developed by Scolt Wison and is currenty available at
hitpisvn,cetis il using the namespace hitp://purl org/net/miol

See for example the use of MLO in course descriptions at the Open University.
hitp//data.open ac. 1204

XCRI-CAP - XCRI Course Advertising Profile

XCRI is UK-oriented project to establish a specification to support the eXchange of Course-Related
Information. A key activity for XCRI is the development of an XML specification, the XCRI Course Advertising
Profile (or XCRI-CAP for short). Learning providers can publish their courses information in the standard XCRI-
CAP format, 5o that it can be collected easily by organisations with course search services. Opening up the
offerings of learning providers creates new possibiites for value-added services and information channels for
universities, colleges, and training providers.

An RDF-S version of XCRI has been developed by Scott Wilson and s currently available
athtpis JXCIUNKDINdings/atl using the namespace htp //xcri g 2

See for example the s of XCRI in course descriptions at the Open

rshty:hito:/idata open.ac.ukicoursen204

TEACH - Teaching Core Vocabulary

TEACH, the Teaching Core Vocabutary, Is a ightweight vocabulary providing terms 10 enable teachers 10 relate
things i their courses together. The Teaching Core Vocabulary is based on practical requirements set by
providing seminar and course descriptions as Linked Data. The vocabulary specification is available

at hitp:/finkedscience,org/teachins! and it uses this same URI as the namespace. The suggested namespace
prefix is teach”

See an example of the use of TEACH in course descriptions at the University of Muenster: hitp.//data uni-
'muenster,de/contextpagelcsa/course/171

University as an organisation

AlISO - Academic Institution Internal Structure Ontology

The Academic Institution Internal Structure Ontology (AIISO) provides ciasses and properties to describe the
intemal organizational structure of an academic institution

See for example the use of AlISO in course descriptions at the Open

University:htip:/idata.open ac ukicoursen204

Bowlogna Ontology

The Bowlogna ontology originates from a lexicon defining terms related to the Bologna Process and aims at
providing a standard schema for European universities involved in the Bologna Reform of higher-education
studies.

Core organization ontology

This ontology is not specific to universities, but aim at supporting linked-data publishing of organizational
information across a number of domains. It is designed to allow domain-specific extensions to add classification
d roles, as well as extensions 10 support informaton such as organisational

activities.

L icF icati and Ci iti

BIBO - The Bibliographic Ontology
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aiiso:Module dctLocation bibo:Book gr-Offering

Existing mappings -
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ntp courseware rkbexplore

mio/LeamingOpportuniy

Spect

Basic mappings -

Manual mappings ~
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equivalentto  aiiso Module

tpi /i org/profles/catal
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From the LinkedUp project

seData  OnDatahub  SPARQLEndpoint LinkedUp Devialk  LinkedUp Project
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© oo
ulinkededucation.org/linkedup/dataset/>
where {
rgata void:sparglEndpoint 7serv

Void:spargiEndpoint 7serv

{ 7course a 2 } union { 7course a aiiso:Course }}
ssirdfs:subClassOf aiiso:Course

Output format| JSON_+ Send
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Les donnees au centre de la ville intelligent

ENTERPRISE
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DATA HUB CITIZENS




MK Data Hub

MK Data Hub
Analytics
Integration

Curation

Storage

Import

Mobile
Apps

Dashboards

Business
Intelligence

Social Web
Apps




Integre les donnees temps reel
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Autant que les donnees statique

MK Insight provides quick access to information about Milton Keynes

Edit Post s

Census 2001 -

Number of usual residents aged 16 and over in households *

Number of residents who living in couple

o / \
pos \/A Ve \/\/\
Latest Data Latest News 000

Consus 2011 - Parishes: MK - Age Structure (KS102) (KS102 MK Insight website is beng reviewed

esates)

s suaon Fuel prices explained

I Number of residents who living in couple: cohabiting

it e V|GSMART . .




Au travers d'API intelligentes

Entity lookup
Une API centrée entités, qui

topics, etc.). Through this page, you can preview city data for your applicg i ntég re I eS d O n n éeS d e p I u S i e u rS

To obtain data about an entity, select its type from the drop-down box, el

o [ sources autour d’un objet/d’une
https://data.beta.mksmart.org/entity/ward/walton_park entité’ Sur Ie prinCipe du Linked
Data.

{
"global:religion": [

{
"global:sikh": [

Compile les résultats “a la

"global:buddhist": [
ngqm
]

demande” (i.e. au moment de la

nogn

ward v ‘

Entity ID

requéte) selon un schema virtuel

1
"global:has_religion": [

(une ontologie) et évolutif.

"global:religion_not_stated": [
960"

1.
"global:all persons": [




Et d'un catalogue de donnees semantique

0 B [ e =

V| Data Hub FINDDATA|  PROVIDEDATA  APPLICATIONS

CATEGORIES Found 117 Datasets

I Q

@ MKi - Population Projections 2011 to 2021 in Milton
Keynes' Estates

mmmmmm
@ MKi - Housing Numbers and Tenure (2004-2014) in Milton
Keynes' Estates

Représentation explicite et
raisonnement sur les licence de
données...

lic:cc-by-nc4.0 a odrl:Policy ;
rdfs:label "CC-BY-NC" ;
odrl:permission [
odrl:action cc:Distribution,
ldr:extraction , ldr:reutilization ,
cc:DerivativeWorks , cc:Reproduction ;

odrl:prohibition [ odrl:action

cc:CommercialUse ]

... ainsi que des flux de données ~ exlLastfM
dans le systeme
s FTOM

‘ ‘ dn:combin:
dn:isSelectionOfdn:isSelectionOf ""'dn;gg_rnp_inatian_ro
‘ [oX:events|

o e —

; dn :isPortiénOf A
-~ ‘ - dnisPc

i dn:

\

. ‘dn:samePopul;non ‘dn:samePopulation

ex:descriptionsFromFlickr ~ex:descriptionsFromDbpedia
dn:lsCopinl’[—"‘ dn:isCopyOf ‘

dn:hasPortion'v."',‘ )
dn:hasPortion

ex:¢

dn:isRemodelledFro

ex:TheLODEOnto{Bgy\):::ﬁ } ex
e’ dn:usesSchema




Applications

€ [ mhzzionbtcoukasonio #/dashboard/dbjmksmartiotbeta

£ mksmart-iot-Beta

Current Trend: iling
Low Battery levels: 0%
Noce risk

[r—
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Average Moisture Level

o117 '

@ Mixed Recycling 2

Top MK
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Le learning analytics (L'analyse de donnees
d'apprentissage)

Learning Analytics

School/University

Typiquement, une universite
utilisent les données sur les
etudiants et sur leurs activitees
au travers de leur systeme

VLE | Website | Library informatique dans le but de
Assessment| Enrofment orédire la réussite des étudiants
afin de pouvoir laméliorer...

Et si on a de la chance, aussi
d'ameliorer les enseignements...




Mais : Everyday learning

Learning Analytics

3 YouTube

School/University facebook
. . ‘w;

UNIVERSITE
NUMERIQUE

VLE | Website | Library

Assessment | Enroliment GNOSS

Learner



Mais : Everyday learning

Learning Analytics

3 YouTube

School/University facebook

FRANCE
UNIVERSITE
NUMERIQUE

VLE | Website | Library

Assessment | Enroliment GNOSS

Learner

see afel-project.eu



Obtenir les données GNOSS SlideWiki
\ia«slldesh "-'

eeeeeeeeeeeee
ﬁ‘alla

stackoverflow

You([Th)

X% Bleonomy

§\\
=]

g

_ facebook
navigateur

apprenant




. . AFEL C Dat
Obtenir les données o ViR
schema.org)

y

AFEL Data Platform

Tracker

races and
etadata

AFEL identifier
and local
identifier

X BibSondmy

talia

personal dat&

and local
identifi Analytics platform

activites generant des traces et
(des fois, differents) identifiants

earning
indicators

AFEL identifier > Visualisation
‘ .\ - Analysis

apprenant see afel-project.eu




Exemple: Plugin pour navigateur

1- Installs Extractor
Application

2- Requests login

Dataset ID

+ User Key 5to*- Sends

4- Sends

User Data
Links to User

Credentials

Registration + Provides AFEL Data
Lt e h Platform

Conditions

(1:17) 15:20 1'%
: Mathieu
M Re: A

1 G © K¢

w.daquin.w@gmail.com «

see afel-project.eu



Architecture pour l'analyse d'activitees personelles

activity data
_

Target

o AFEL Data
platform

Platform

Input APIs

>

resource
text and
metatada

enriched activity
data and
indicators

resources
and
activities

AFEL
Rec.
Services

S|dV IndinQ
suoljepuswiIo98] '

AFEL
Visual ¢
Analytics

%

enriched activity
data and
indicators

see afel-project.eu



[ intensity H coverage ]

[ diversity ] [ complexity ]

sonsnels

Topics of learning resources by mix of indicators

Goals for scope probability

close

Increase

coverage

monthly

(remove) - - ) —

Increase -
diversity
weekly ‘
(remove)

Increase
work daily
(remove) ‘

Increase

Topics of learning resources by mix of indicators

EErr—

Games played by number of times playing

New Goal in learning scope

probability
crease coverage

increase diversity

The Didactalia AFEL app monitors your activity on
Didactalia. It can remind you to focus on the topic you
have choosen and to simply read more, watch more
and do more on that topic.

Timing:

Scopesprepability

diversity - intensity

complexity

Top 10 activities...

Calculating Probabilities of Combined Event?
At grade

Combination? Basic
Recognizing Permutation? At grade
Probability and Permutation? Basic

Probability and Combination? Basic

Recommendations

Descartes: [Philosophica: Enciclopedia
filosofica on line]

Paises de Europa@es|||Countries of
Europe@en|||Europako
herrialdeak@eul||Lander in
Europa@de]|||Paesi dell' Europa@it|||Pays d'
Europe@fr|||Paises de Europa@dgl|||Paisos
d'Europa@cal||Paises da Europa@pt]||

Velazquez, La Venus del Espejo
(Artehistoria)

Experimento: La jaula electromagnética de
Faraday (madrimasd.org)

Rios de Europa@es]||Os rios da
Europa@pt|||Els rius
d'Europa@cal||Europako ibaiak@eul|||Os
rios de Europa@gl|||Fleuves d'
Europe@fr|||Die européaische

reoeisaegfelrproject.eu




Qu'a t'on appris ?

La taille des donnees et 'heterogeneite sont
Importantes, mais ca on le savait deja.

La diversite des donnees et de leurs usages est
toujours un probleme.




Qu'a t'on appris ?

Passer de la a la est
toujours difficile...

Connais-
sances

Watson Web Services
Données - ~

Watson API Watson API I Watson API

Machines

see papers from 2006 to 2009



Qu'a t'on appris ? = - 1 i

People you know

LIV 4 r u
soclete o N

Ce niveau la est plus que
jamais un probleme !

personne




Qu'a t'on appris ?

société

personne




Qu'a t'on appris ?

société

"B\G* DATA 1S SO SAD,

WITH Mg, You wilL 6er
“YUGE" PATA, AND WE wiL
MMAKE DATA GREAT AGAINY

personne




Data Ethics - Comprendre les implications du traitemen

des données.

Dialectic
The process is based on a conversational
approach between data and critical social
scientists throughout the project’s life-cycle.

‘Ethics in
Design’ for Data
Science

All- encompassing
Ethical concerns appear as much in the
research activities as in their outcomes, their
use and exploitation; the process needs to
expand on all stages.

Creative, not disruptive
The objective of this process is to achieve a
positive impact on the research, increase its

value addressing ethics throughout the
project’s life-cycle.

see paper at AIES 2018



Data Ethics - Comprendre les implications du traitemen
des donnees.

Design Fiction - utilisation de méthodes de narration
pour extraire and comprendre les implications
possibles des technologies, et pouvoir intégrer des
meéthodes préventives dans leur conception. Voir :

Workshop “Re-coding Black Mirror” a The Web
Conference (WWW 2018).

see paper at AIES 2018



Conclusion

On est toujours de plus en plus a la recherche des
elements d'infrastructure qui permettent de distribuer
et de rendre exploitables les donnees.

Dans les annees 1900, Nicolas Tesla investissait dans la
recherche dédiée a la transmission d'électricité sans fils.
Une des raisons est qu'il ne semblait pas faisable de
construire linfrastructure globale nécessaire pour
amener l'electricite dans les foyers par des fils.

Concernant les infrastructures de données, peut étre
somme nous, de facon similaire, a la fois trop et trop
peu ambitieux...




lercli

mathieu.daquin@insight-centre.org
mdaquin.net
@mdaquin



