EEXCESS

Bringing Your Content to the User, not the
User to Your Content —

A lightweight approach towards integrating
external content via the EEXCESS framework

Martin Hoffernig, Werner Bailer
JOANNEUM RESEARCH
SWIB 2015, Hamburg, 2015-11-23
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Outline (1)

* Introduction to EEXCESS

* Tools for content injection
— Install & try Chrome plugin

* |Integrating a new data provider
— Introduction to the data model
— PartnerWizard
— Integrate data provider with a web-based tool
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Outline (2)

* Refining data mapping
— Introduction to mapping tool
— Review and update mappings
— Test and check mappings

 Metadata quality assessment
— Checking input and mapping quality

s
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Logistics

* Wifi
— SSID: SWIB*

— Password: berners-lee

e Coffee break 15.30-16.00

* Short breaks in each of the blocks before &
after (flexible timing)
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Materials

Links, examples etc.
http://eexcess-dev.joanneum.at/swib15.html

Accounts: see handout

Slides: will be made available on EEXCESS
website

)
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EEXCESS - Enhancing Europe’s eXchange in
Cultural Educational and Scientific resourceS

 EU FP7 project (Feb. 2013-Jul. 2016)

* 10 partners
— technical partners
— scientific partners

— cultural institutions
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http://vangoyourself.com/vango/banquet-of-the-amsterdam-civic-guard-bartholomeus-van-der-helst-1613-1670-vangod-by-eexcess-team/

EEXCESS
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Motivation

- Vast amounts of digital cultural and
scientific resources available
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« Still memory organisations (i.e. library, museums,
archives) face challenges in disseminating their
content

« Two reasons, addressed by EEXCESS.:

— Todays content dissemination processes are optimised for
mainstream content

— Long tail content needs contextualisation
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Motivation

« Content provider strategies
— Dedicated portals
— Search engine optimisation
— Social network marketing

« User strategies

— Use major search engines
— Use Wikipedia

L )
; EEXCESS



The Long Tail Content

« Few sites get a large share of visits
« Large number of sites get a low share of visits
* Abig, short “head”, but a (very) long tail

250.000.000 -~

200.000.000 -

150.000.000

Challenges of the Long Tail

[
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« High specialisation

* Low contextualisation
 Most items are unrelated
* Not easy to consume

« Low # of users per item

Avg. Monthly Visitors (USA, 2014)

73 76 79 82 85 88

1 4 7 1013 16 19 22 2528 31 34 37 40 43 46 49 52 55 58 61 64 67
Rank of the Web site
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The value of long tail content

/Alumni of \
Programming ini

P Trinity College
L B The “first” computer _ _
Language ord Byron g’ Cambridge Economics
ad o A
' !.H > invented

nmmruauumw.m a

named Ada Charles

after Lovelace Babbage Alumni of

daughter of

worked with

The “Babbage Principle”

Value of Long Tail Content
Cultural Heritage content _ & Scholarly content
« Multimedia Artefacts - Discover new knowledge « Discourse
« Original Material « Verify information « Validated facts
« Explanations e« Enrich other content « Additional explanations
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Long Tail content dissemination
Challenges of today's methods

250.000.000 - Cha”enges

« Competition with mainstream content
200.000.000 \ « Highly commercialised

« Unawareness of existing portals
150.000.000 / « Content is not contextualised

« User triggered

Avg. Monthly Visitors (USA, 2014)

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 64 67 70 73 76 79 82 85 88
Rank of the Web site
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EEXCESS Vision

Unfold the treasure of cultural heritage and scholarly
long-tail content for

 discovering new knowledge,

* triggering serendipitous effects,
 verifying consumed information,
* enriching new content

by “bringing the content to the user, not the user to the
content”

O
7 EEXCESS



Approach
ldea

,Bring the content to the user, not the user to the content”

* Inject cultural and scientific content into existing web channels
— Websites (Wikipedia, etc.)
— CMS/LMS

— Social media channels
(Twitter, etc.)

— Support “head-channels”
as well as tail-channels

250.000.000 -

2014)
o
o
o
S
o
o
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0.000.000 -

« Contextualise Long Tail content 0.000.000 1

— Context of the web channel
— User Context 0-000.000 - m

— User Task

Monthly Visitors (USA,

Avg

1 5 9 1317 2125293337 4145495357616569 7377 8185
Rank of the Web site

« Gather user and usage feedback such that memory organisations
can optimise their resource distribution
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Approach
Overview

Involved in

Content Consumption H"

(e.g. Browsing, SNA) é (e.g. Writing Blogs, Editors) # wissenmedia
7y S W
content A 4 content
Recommendation
content
Oy Ty Ly Ty Ty A
ZBW _| Mendeley AMBL Europeana CT Open O
Content P& Content Content P Content Access S

v

% Involved in

Content Creation
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Approach
Test Beds

3 User Groups as Test Beds

« Educational Support
- Cultural/scientific resources injected to LMS
- Puplls, teachers

« Scholarly Communication
- Interconnecting cultural and scientific resources
- Students, lecturers, researchers

 General Public Education

— Disseminate cultural/scientific content to the general
public

— Regionally interested users, culturally interested users,
media consumers

Seite 10 ()OO
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ODbjectives

« Adaptive Augmentation User Interfaces
* Personalized Recommendation

* Integration and Enrichment

« User and Usage Mining

* Privacy Preservation

EEXCESS



Architecture

 Distributed data storage
— Data remains with data providers
— No central index

« Partner Recommender

— Interface between data provider's APl and EEXCESS
system

* Federated Recommender
— Aggregates and ranks results
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Architecture

EEXCESS DEV
Chrome-Plugin

EEXCESS Libs |
EEXCESS archetype |

Uses archetype and
fetches EEXCESS Libs

Maven Repository
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Recommendation flow

relevance database
query response

query response

(EEXCESS format)
—
query response query response
(partner format) (EEXCESS format)

query

query response
(partner format)

r
social media I
o — -

usage database

partner datastore



Recommendation flow

» Implications from architecture

— transformation and enrichment must work on
the fly

— configuration can be checked and revised
manually, but transformation results cannot

— no Issues due to enrichment with resources
that are no longer available

L )
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Querying partner sites

* Two step process
— Speed up retrieving initial results
— Reduce load on partner sites
* Initial query
— Get basic metadata of entries
* Detall query
— Additional metadata
— Images

:
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Metadata Enrichment

17

Enriching textual information with named entities

Type of metadata field is used to constrain entity
type (e.g. persons) — search for entities with

appropriate type
Classify if words are entities in DBpedia
Add synonyms using WordNet

Add connected geographic terms using
GeoNames
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Content Injection —
Chrome Browser Extension

Content Consumption

« Asidebar for recommending cultural/scientific content while browsing

Create account & Notlogged in Talk Gontributions Log in

Article  Talk Read Edit View history

al

European Science Photo Competition 2015 — participate now!

WIKIPEDIA
he Free Encyclopedia Ada Lovelace

From Wikipedia, the free encyclopedia

Main page

Contents

Featured content Augusta Ada King, Countess of Lovelace (née Byron; 10 December 1815 — 27 November 1852) was a British mathematician and writer, chiefly known for her work on Charles Babbage's early mechanical general- Ada, Countess of Lovelace
Current svents purpose computer, the Analytical Engine. Her notes on the engine include what is recognised as the first algorithm intended to be carried out by a machine. Because of this, she Is often regarded as the first computer

Random ariicle programmer [EIR

Donats to Wikipedia

Wikipedia store Lovelace was born 10 December 1815 as the only legitimate child of the poet George Gordon, Lord Byron and his wife Anne Isabella Milbanke, Baroness Wentworth.[4l All Byron's other children were born out of wedlock

0 ather women.™! Byron separated from his wife a month after Ada was born and left England forever four months later, eventually dying of disease in the Greek War of Independence when Ada was eight years old.

Interaction
Help (Ada's mother remained bitter towards Lord Byron and promoted Ada's interest in mathematics and logic in an effort to prevent her from developing what she saw as the insanity seen in her father, but Ada remained
About Wikipedia interested in him despite this (and was. upon her eventual death, buried next to him at her request)
CTrm g E |Ada described her approach as "poetical science'™™ and herself as an "Analyst (& Metaphysician)" [} As a teenager, her mathematical talents led her to an ongoing working relationship and friendship with fellow British

Recentchanges

e a— mathematician Charles Babbage also known as 'the father of computers', and in particular, Babbage's work on the Analytical Engine. Between 1842 and 1843, she translated an article by Italian military engineer Luigi

Menabrea on the engine, which she supplemented with an elaborate set of notes of her own, simply called Nofes.

Tools
What links here [These notes contain what many consider to be the first computer program—ihat is, an algorithm designed to be carried out by a machine. Lovelace's notes are important in the early history of computers. She also

Related changes. developed a vision of the capability of computers to go beyond mere calculating or number-crunching, while others, including Babbage himselr, focused only on those capabilities. ] Her mind-set of "poetical science” led

Upload file her to ask guestions about the Analvtical Engine (as shown in her notes) examining how individuals and society relate to technology as a collaborative tool.”
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- i s (3] text (27) ‘original order title: date
D | E e e B

@ Hemek Interest rates, debt and intertemporal On the Mathematical Discovery of new
! allocation : evidence ffom notched mortgage Physical on the nanger aan collier
& Lanceshap methosien conlracts in the United Kingdom Discovery of new Physical Phenomena samengesteld uit diverse materialen
-
] B B B B
o Elementary logic for philosaphy of science Conceptions of mathematics among diploma MATHEMATICS KINDERGARTEN TO GRADE!
o, and sconomic methodology m Une siests en alie in aciuarial science students 5
]
Lang
4 E Al but one: How nmneersnfhnearecunnm\csa Sectoral shocks and monstary policy in the E VLa messe pendant la moisson dans la E
Al VUn atelier de sculpteurt’ overlooked Perron-Frobenius mathematics United Kingdom campagne de Rome\’ Landschap in de manier van Rembrandt
E 7,

E E Matematikai kinesek Bolyal Janos |
kéziratos hagyatékabo|

A ] 7

a E Programmer a recherche : facile mais. E

g Eenminnezanger, nasr Conture mpossible _ FUntorrents De droom van Byren
&

5 The core can be accessed with a E E E
8  bounded number of biocks Algoritimic Aspects of k-tuple Domination in Sectoral shocks and monetary policy in the
P Mathematics Graphs United Kingdom s
[«
c _—
D Charles Babbage: an inadvertant Drie jonge vrouwen bezig met hengelen, naar Het nieuw vermakelijk ganzenspel, /voor de
o = development economist hemzelf L'amourde l'or ligve jeugd aan onze hoogeschool
Seite 18 g
T “
showall ¥ piothematics | Charles Babbage x | Lord Byron x || Algorithm x | Mathematician x | | Science x | United Kingdom x | | Society x | | Logic x || Ada Lovelace x || Anne Isabella Byron, Baroness Byron x | | England x i Rl Cirm - R ans e 20 resuls B9
e EEe i fe e e e ) o000 @® EEXCESS

Drag and Drop keywords to change the main toy

 to (delactivste



Content Injection —

Content Management Plugin (Wordpress)

Content Creation

« Inject cultural heritage and scholarly content into social media creation process
« Multiplier effect in the Blogging Community by providing a Wordpress Plugin

Add New Post

A posts Ada Lovelace

Qg Asd Meda

3] - fast einhundert Jahre vor den modermen Pionieren der
« Grace Hopper, Jean Bartik oderHoward Aiken. Die

Seite 19 E

alytical Engine, schrieb sie das erste verdffentiichte Programm und nahm
ekt spiterer Programmiersprachen wie etwa das Unterprogramm oder
igung vorweg. Aus diesem Grund wird sie heute als erste Programmiererin der

Countess of Lovelace

Publish
Save Draft Previen
T Status: Deaft Edi
 Visibilty: Public £

i Pubizh immedistely £
Mave 1o Trash m

Format

» A Swndard

Audio
Chat
Gallary
Image
Link
Quote
Staus

Video

categories
AN Categories |
Uncatogorized

+ Add New Category

Tags
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Content Injection —
Google Docs App

Content Creation

* Inject cultural heritage and scholarly content into collaborative word

EEXCESS |

processing excess

e Support writing reports, 8T
grant requests,
homeworks

« Google Apps Market for
Google Documents as
high-potential
dissemination platform

All changes saved in Drive

100% -  Normal text ~ Arial - 11 ~  More ~ s -

1 2 3 4 5 6

The vision of EEXCESS is to reveal and interconnect the treasures of European culture,
science and education.
European museums, archives, libraries and other cultural aggregators hold vast resources of
cultural, scientific and educational content—scientific research, historical sound recordings,
images of sculptures, films, sheet music and much more. This highly specialised, carefully
curated content is still largely untapped and invisible to the general public. In the Web context
it is therefore often referred to as the long tail (i.e. a huge body of specialised knowledge
existing in the World Wide Web, but hidden from most users).
The vision of EEXCESS is to connect these valuable resources with the main stream content
available via internet giants such as Google, Facebook and Wikipedia. Our research is based
on the simple principle of taking the content to the user, not the user to the content. We
want to bring the information directly to the users’ working environment, on their favourite
platforms (Facebook, Twitter etc.) and their preferred devices (tablets, smartphones etc.).
Instead of navigating through a multitude of libraries, repositories and databases, users will
find relevant and specialised information in their habitual environment. By this means, we will
bring the long-tail content to the surface, where it can be put to new and different uses.
As these improvements depend to a large degree on persons providing information about
their usage behaviour (i.e. click-rates, technical details of the devices used etc.), privacy
protection issues play a large role in the research goals of EEXCESS. Data will only be
collected with prior and express permission of users and anonymised.
Thus unfolding the treasures of culture, science and education for the benefit of all users in
both their professional and private lives, EEXCESS will contribute to cultural, scientific and
/economic prosperity throughout the European Union.

As a simple example, if you'd write an article about Ada Lovelace, you could include
interesting resources found with EEXCESS using the Google Docs Plugin.

Seite 20
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Content Injection —
Collection Management System
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Content Injection —
Collection Management System
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Content Injection —

Learn Management Systems

Content Creation for Educational Support

* Inject cultural heritage content into Learn Management Systems

« Moodle and BitMedia‘s SITOS LMS

-
@ Eexcess / Learning Room 2.0 - Moxzilla Firefox

e

| @' eexcess.e-learning.cc/lms2/content_area.php?root_lo_id=4458o_id=4458&mode=description&iclr_ext_id=18sr_parent_ids=1

Q| =M -
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Privacy vs. Personalisation trade-off?

Privacy Personalisation/Quality
z_
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Privacy vs. Personalisation trade-off?

Privacy Personalisation/Quality
B

»
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Privacy vs. Personalisation trade-off?

User Awareness (and Transparency)
User Empowerment

User Privacy Protection (Privacy Proxy)

L )
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PEAS: Unlinkability Protocol

 PEAS: Private, Efficient, and Accurate web Search
* Hypothesis
— only the user’s device is trusted

« Split the Privacy Proxy into two pieces
— Receiver: knows the user, but not the content of the query
— Issuer: knows the content of the query, but not the user

— Both are supposed “honest but curious™ and do not collude

. EEXCESS



PEAS: Unlinkability Protocol (simplified)

28

Privacy Proxy

o R
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PEAS: Indistinguishability Protocol
(simplified)

* Protocol divided into two parts

— Obfuscation (done at the user’s side): add
fake queries

» to mislead attackers, fake queries have the same
structure as the original one, are built other users’
gueries, but are semantically different from the
original query

— Filtering: remove irrelevant results

)
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PEAS: Indistinguishability Protocol (simplified)

Privacy Proxy

— —

+ = obfuscation
q @ J

g+

R+ <€

R=filtering(R+)
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PEAS: Combination of Protocols

g+ = obfuscation(q)

R+ = unlinkability(q+)

R = filtering(R+)

L)
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Privacy Settings

* Transparent to user
* Choice which information to expose

» Choice to switch on/off different privacy
features

@
2 EEXCESS



Information Society
Technologies

EEXCESS

Data Model
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Data model

* Need to combine search results from different
oroviders

* Perform duplicate removal, ranking

e Perform semantic enrichment

* Provide metadata in unified format to the
client applications

L )
) EEXCESS



EEXCESS Ontology

* Based on existing data models (EDM/PROV)

* Analysed data providers’ formats
— data providers investigated their data formats
— identified overlaps and core metadata elements

* Defined EEXCESS Ontology

* Validated ontology by mapping data providers'
formats

L )
; EEXCESS



EEXCESS Ontology

* Europeana Data Model - EDM
— Represents metadata of cultural heritage objects (CHO)
— CHO: real world resource
— Proxy: representation CHO from one source
— Agent: data provider
— Aggregation: puts CHO, Agent and Proxy in relation

* EDM and EEXCESS
— Objects are modeled as EDM CHOs
— Annotations are modeled using EDM Proxies
— Data providers are modeled as EDM Agents
— Aggregation is used as in EDM

: EEXCESS



EDM - Main entities

Information
Resource

NonlInformation
Resource

. dcterms: ore:
l ProvidedCHO l l Collection | l Proxy l

Web
Resource

4 )
Physical skos: Time Europeana
l =vert | l et l l e l l Thing | I Concept | l Span | Object

ore:
Aggregation

Europeana
Aggregation

oq®
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EDM - Proxy example

edm:WebResource
http:/fiwww.culture.gouv.fr'Wave/image/joconde/
0372/m503604_00-010164_p.j

edm:WebResource
http:/fwww.culture.gouv.fr'Wave/image/
joconde/0372/m503604_00-010401_p.jp

"Direction des musées
de France"@fr

ore:aggregates
edm:hasView

edm:dataProvider

ore:Aggregation
ex1:aggregation/000PE025604

ore:aggregates "LEONARDO DI SER

edm:hasView P . ; PIERO DA VINCI ; VINCI

context-specific “view” on object Leonard de (dity'@fr
A

ore:Proxy |
ex1:proxy/000PE025604

==
ore:aggregates ore:proxyFor "PORTRAIT DE MONA LISA
edm:aggregatedCHO (1479-1528) ; DITE LA

JOCONDE"@fr
edm:ProvidedCHO
ex1:0bject/000PE025604

dc:creator

ore:proxyln

dcterms:title

oq®
6 EEXCESS



EEXCESS Ontology

* W3C PROV

— describes how things are created or delivered

— Entity: physical, digital, conceptual, or other kinds of
things

— Activity: how entities are created or changed
— Agent: takes a role in performing an activity

* PROV and EEXCESS

— Objects and Proxies are modeled as PROV entities
— Metadata creation is modeled as PROV activity
— Creator of metadata is modeled as PROV agent

L )
; EEXCESS



W3C PROV

WasDenwvedFrom

WaslnformedBy

Used

Activity

Entity |

WasAttributedTo|

ActedOnBehalfOf

: GIelEl

WasGeneratedBy

WashAssociatedWith

EEXCESS



EEXCESS Ontology

e eexcess:Object

— Single item curated by a data provider

* eexcess:Agent
— Data provider
— Annotator of existing content

* eexcess:Proxy

— Groups metadata from one source

L )
; EEXCESS



EEXCESS Ontology, EDM and W3C PROV

subClassOf
— P

ore:Proxy subClassOf sabClassOf

adm:hasMat / %
c:creator
edm:Agent prov:Agent
prov:WasAssociatedWith

subClassOf
cdm:ag3regatedCHO prov:WasAftributedTo prov :Acn\ﬂty
* proviused,
. prov:WasGeneratedBy
edm:ProvidedCH @

subCIassOf% subClassOf

=

ore:Aggregation

I

eexcess:Object

’ EEXCESS



Representation

e Serialisation
— RDF/XML
— JSON-LD

* Not stored, but exchanged between Partner
Recommenders, Federated Recommender and
clients

L )
11 EEXCESS



Information Society
Technologies

EEXCESS

PartnerWizard
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Motivation

* Connect more data providers to the EEXCESS
system

* Make it easy to achieve basic integration
* Allow setup without the need to write code

* Jump start software development by starting
from a template

)
2 EEXCESS



Overview

Build a new PartnerRecommender

Create a new project

Configure QueryGeneration, APl-endpoints, ...

Implement special Classes e.g. QueryGeneration, Transformation,..
Configure for EEXCESS-DEV-Server

Deployment on local PC/Server

New PartnerRecommender register on DEV-FederatedRecommender
Download Chrome plugin from WebStore

Configure Chrome plugin to EEXCESS-DEV-Server

User will see their data integrated in the Chrome plugin

EEXCESS



Architecture

EEXCESS DEV
Chrome-Plugin

EEXCESS Libs |
EEXCESS archetype |

Uses archetype and
fetches EEXCESS Libs

Maven Repository

oq?
_ESS




maven archetype

* Projects are built with maven
— Defines dependencies incl. version of the lib
— repositories

* maven archetype — project templating toolkit

* maven provides command to create an
archetype from an existing project

L )
5 EEXCESS



maven archetype

* Existing PartherRecommender as input
* Defining Parameters for the new archetype
* Replaced the specific code with placeholder

4 [ archetype-resources

4 [ src
4 [ main
4 [y java

4 [ datalayer
E‘E, _artifactld__Transformer,java

4 [ recommender
E‘E, _ artifactld__PartnerConnector,java
E‘E, _ artifactld__QueryGenerator.java

4 [ webservice
s T kel

17 package %{package}.datalayer;

18

19% import javax.xml.xpath.XPath;

36

37 public class %{artifactId}Transformer extends Transformer{
38

@
6 EEXCESS



maven archetype

Parameters for maven archetype: EEXCESS archetype
package=at.joanneum

version=0.1-SNAPSHOT

groupld=eu.eexcess

artifactld=myPRTest

partnerName=Partner Name

partnerURL=http://example.org/

dataLicense=unknown license
partnerAPlsearchEndpoint=https://kgapi.bl.ch/solr/kim-portal.objects/select/xml?q=_fulltext_:S{query}&rows=5{numResults}
partnerAPIsearchTerm=s

partnerAPlsearchMappingFieldsLoopXPath=/response/result/doc/
partnerAPIsearchMappingFieldsXPathlD=str[@name="uuid']

partnerAPIsearchMappingFieldsXPathURI=str[@name="uuid']
partnerAPIsearchMappingFieldsXPathTitle=str[@name="'_display ']
partnerAPIsearchMappingFieldsXPathDescription=str[@name="'beschreibung']
partnerAPldetailEndpoint=https://kgapi.bl.ch/solr/kim-portal.objects/select/xml?q=uuid:S{detailQuery}
partnerAPldetailTerm=s

partnerAPldetailMappingFieldsLoopXPath=/response/result/doc/

partnerAPldetailMappingFieldsXPathID=str[@name="'uuid']

partnerAPldetailMappingFieldsXPathURI=str[@name="'uuid']
partnerAPldetailMappingFieldsXPathTitle=str[@name='_display_']
partnerAPldetailMappingFieldsXPathDescription=str[@name="'beschreibung'] ®

...
7 EEXCESS



Query Optimiser

* Optimise query to partner sites
* Test different query options, e.g.
— AND vs. OR of query terms
— use of query expansion

* Expert selection from examples
e Automatically adjust query configuration of

PartnerRecommender

)
Seite 10 EEXCESS



Optimiser

_l.nnp /J

Request Web-GUI

Request Connection Information

Fill in Connection Information

Request Sample Queries

Fill in Sample Queries

Request Result Mapping
Fill in Result Mapping

Result List 1 & 2

Number of Winning Result List

Deployment Options

PartnerWizard

Recommendation Request
Result List

Test Query Generation Implementation

Partner Systen

Result List

Generate Configuration Pair

Recommendation Request 1

Result List 1
Recommendation Request 2

Result List 2

Compare Result List for Equality

Deployment Selection

Download

Store W\nnind Configuration

e s I RO

Seite 11

Q0G0

BY NC SA

I

Gather Connection Information ]

s N
Input Sample Queries

l
Result Mapping
y

~
Test For Working
Query Generator Strategies

P

.

\

-

\

-
(

Generate Configuration Pair
. \1/
Y v

-
Query F’arlner] L Query F’ar\nerw

y !

\
Are Both
— Y
E5<> Results Equal?

Judge Which of Both \‘
Results Fit Query Best

-
J Store Result
» More
"figuration Yes—— —
rs Available?
oo
s ™
Store Winning Configuration
AN J
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Query EEXCESS Partner Wizard

Optl miser Partner Wizard Query Generation Configuration

With this tool you can optimize the query generation stategie for your system.

w. Customize example queries

Keyword | Napoleon is Main Topic [ E
Keyword | Frankreich is Main Topic (] E
Keyword | Schweiz is Main Topic [ E
Keyword  Helena is Main Topic & m

+ Add Keyword

0 Remove Cuery

Keyword | Roman Missal is Main Topic (¢ E

+ Add Keyword

O Remove GQuery

+ Add Query

0 Start

(DE©)
L




Query Opt

mi

r

(Enow

EEXCESS Partner Wizard

Keywords:

Roman Missal

List 1

DVD, Naturparadies Bruderholz

Bildlegende: ,Er rang sich empor und raffte einen Stuhl auf und zerschlug ihn auf dem
Kopfe des ersten Darlber Titel un dAutor: ,Mit dem Leben belohnt von Gotthold
Roman®, darunter: fir National-Kalender 1904 Aarau”

DVD, Naturparadies Bruderholz

Bildlegende: ,Er rang sich empor und raffte einen Stunl auf und zerschiug ihn auf dem
Kopfe des ersten Darlber Titel un dAutor: ,Mit dem Leben belohnt von Gotthold
Roman®, darunter: fir National-Kalender 1904 Aarau®

DVD, Naturparadies Bruderholz

Bildlegende: ,Er rang sich empor und raffte einen Stuhl auf und zerschlug ihn auf dem
Kopfe des ersten* Dariiber Titel un dAutor: ,Mit dem Leben belohnt von Gotthold
Roman®, darunter: fir National-Kalender 1904 Aarau®

DVD, Naturparadies Bruderholz

Bildlegende: Wer sind Sie?" links daneben Titel und Autor: ,Mit dem Leben belohnt v.
Gotthold Roman®, rechts: ,filr National-Kalender 1904 Aarau®

DVD, Naturparadies Bruderholz

Bildlegende: ,Wer sind Sie?" links daneben Titel und Autor: ,Mit dem Leben belohnt v.
Gotthold Roman*, rechts: ,filr National-Kalender 1904 Aarau®

EEXCESS Partner Wizard | Imprint| Help

List 2

DVD, Naturparadies Bruderholz

Bildlegende: Wer sind Sie?" links daneben Titel und Autor: ,Mit dem Leben belohnt v.
Gotthold Roman®, rechts: fiir National-Kalender 1904 Aarau®

DVD, Naturparadies Bruderholz

Titel 1: Naturtagebuch 2004 15. Mai - 15. August, Bottminger Bruderholz Titel 2: Natur-
nah (2006)

DVD, Naturparadies Bruderholz

Titel 1 Naturtagebuch 2004 15. Mai - 15. August, Bottminger Bruderholz Titel 2: Natur-
nah (2006)

DVD, Naturparadies Bruderholz

Titel 1: Naturtagebuch 2004 15. Mai - 15. August, Bottminger Bruderholz Titel 2: Natur-
nah (2006)

DVD, Naturparadies Bruderholz

.Befestigte gotische Dorfkirche St. Arbogast in Muttenz. Die Kirche selbst unter
Benitzung afterer roman(t)ischer Bauteile nach dem Erdbeben unter Konrad Manch
von Munchenstein im 3. Viertel des 14.Jahrhunderts, die Befestigungen wahrscheinlich
unter des vorigen Sohn,Hans Manch, zwischen 1376 - 1399, der Kirchturm wohl unter
dem Enkel Hans Tharing Minch zwischen 1390 - 1449 erbaut.”

Choose List2
l KNO
c:

EEXCESS Partner Wizard

Finished, here is your configuration:

. ol0ce

BY NC SA

EEXCESS Pariner Wizard | Imprint | Help

{"keywords":null, "queryGeneratorClass”: "eu.eexcess. partnerrecommender . reference . 0rQueryGenerator™, "queryExpansionEnabled” : false, "querySplittingEnabled”: fals

=}

keywords:

queryGeneratorClass: eu.eexcess. parinerrecommender.reference.OrQueryGenerator

queryExpansionEnabled: false

querySplittingEnabled: false

(Enow

Center

@ 2015 Know-Center
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Motivation

e Convert XML-based metadata documents
between different metadata formats

— Data providers’ formats from ) B
and to the EEXCESS data model 2

* Define and configure mapping
instructions
— Avoid hand-crafted 1:1 mappings
— Infer mapping instructions
— Mappings are easier to maintain

— Adding new metadata formats
without side effects

EEXCESS
Data Model

|
|
|
l

EEXCESS



Metadata Mapping Configuration Approach

* Derive mapping instructions based on a mapping ontology

Mapping Ontology

Format specific mappings to generic concepts

Metadata Standard A
Ontology of
Concepts

Generic Concepts
(meon Ontology)

Metadata Standard B

Viapping Relations
Metadata Standard A
=<-> Mean

Ontolagy of Concepts

Viapping Relations
meon =-= Metadata
Standard B

Context Information

Data Type
Representations

Data Type
Mapping Templates

Structure
Metadata
Standard B

L

Create

Mapping
Instructions

Metadata
Standard A
Document

i

Execute Mapping
Instructions
Metadata Standard A
-
Metadata Standard B

Y

Metadata
Standard B
Document

EEXCESS




Metadata Mapping Configuration Approach

* Mapping Ontology

— Define mappings between metadata properties from
different formats

— Formalized with respect to on a conceptual
representation of metadata properties serving as hub

— Additional localization and context information

e Structural description of the target metadata
format

e Result: XSL template

)
: EEXCESS



Metadata Mapping Configuration Workflow

* Define format-specific metadata concepts

* Define mappings of the format-specific concepts
to the conceptual representation

* Adding data type, localisation, structure
information to format-specific concepts

* Create/edit structural representation of target
format

* Create mapping instructions

— Retrieve mapping parameters from mapping ontology
— Merged into output structure

)
s EEXCESS



Metadata Mapping Configuration Tool

* Implemented as web application
* Configuration of metadata mapping

* Define relations between metadata fields by
drag and drop

* Define data type mappings
e Define the output structure

* Preview of created mappings

L )
: EEXCESS



Metadata Mapping Configuration Tool

* Demo

® Metadata Conversion Configuration Tool 0.8.3.BETA _

... JOANNEUM \

EEXCESS Project: (no project selected) PE”EHCFI ) /
Logout in 58 minutes

=i Logout User: hoi

New Prnjer.:t Recent Prnjer.:ts
WISRENREMVEr2eexCess EM x

Source Schema

Wissenzserver -
Target Schema {Dptional}
EEXCESS -

Create Mew Project |

@
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Metadata Mapping Configuration Workflow
Concept Mappings

* based on meon ontology

Metadata Format A | Generic Concepts | Metadata Format B

| I
wissensserver: meon: o meon:
defines meon:Description €0 EEXCEsS
Intro defines Description

wissensserver: meon: meon:Identifier meon: eexcess:
Identifier defines ' defines Identifier
]

]
I

meon: eexcess:
defines Date

wissensserver: meon:
LastPublishedDate defines

meon:Date

oq®
8 EEXCESS



Metadata Mapping Configuration Workflow
Datatype Representations

wissensserver meon:DataType
:Intro Representation

meon:

eexcess:
Description

hasDataType ) meon:
Representation rdf:type hasDataType
Representation

rdf:type

cono:

hasContext cono.

hasContext
Binding

Binding

cono:hasXPath

S

meon:hasXPath

meon:has meon:has
DataTypeFormat Iresults/result OutputStructure
* meon:has
DataTypeFormat
fintro @
dc:description
rdf:type

meon:Data
TypeFormat ....

9 EEXCESS



Metadata Mapping Configuration Workflow

Mapping Template

String

rdfs:label rdf:type

meon:hasSource
DataTypeFormat

meon:hasDestination
DataTypeFormat

meon:
DataTypeFormat

StringToString

meon:hasXSLT

<xsl:template name="StringToString">

</xsl:template>

10 OIS
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Metadata Mapping Configuration Workflow
Derive Mapping Parameters

* Mapping Parameters Inference

meon:Weighted
MappingRelation
rdf:type
meon:hasSourceConcept meon:hasDestinationConcept

eex:Description

i

meon:hasDataTypeRepresentation meon:hasDataTypeRepresentation

meon:hasSource meon:hasDestination
DataTypeRepresentation DataTypeRepresentation

meon:has rdf: ‘DataT
Main.Description  |g=Destination ' meon.Latalype
Template type Mapping

meon:hasMappingTemplate

> e
11 EEXCESS
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Create Mapping Instructions

Example
Output Structure: Mapping Parameters:
<xsl:stylesheet> Template Name: Main.Description
<xsl:element name="eexcess:Proxy"> ... XPath: /intro

<xsl:call-template name="Main.Description"/> Output Structure: dc:Description
Mapping Template: StringToString

</xsl:stylesheet>

Mapping Instructions:

<xsl:template name="Main.Description">
<apply-templates select="intro"/>

</xsl:template>

<template match="intro">
<element name="dc:description">
<call-template name="StringToString" />
</element>
</template>

)
. EEXCESS
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Motivation

* Metadata from many sources

* Heterogeneous formats
(and thus conversions)

e Different workflows
e Context

)
EEXCESS



Three subproblems

e Assessing Input Data Quality
* Assessing Enrichment Results
* Assessing Mapping Results

)
Seite 3 EEXCESS



Input data quality — metrics

 Statistics about input data
e Completeness of records

— fields/record (min, max, average)
— # empty fields/record
e Structuredness of data

— for example the structuredness of date, name fields

— Structured element or format specification (e.g. using
XML Schema regular expressions)

)
EEXCESS



Input data quality — metrics

 Use of controlled vocabularies
* Availability of linked resources

* Evaluated on data collected during testbed on
6K records

)
Seite 5 EEXCESS



Completeness

mean data fields / record / provider

=
S O

mean data fields / record

provider
*KIMCollect =ZBW  =Europeana  =Wissenmedia  “Mendeley =DDB ..

)
e EEXCESS



Completeness

mean non empty data fields / record / provider

15

14

13

[y
[y

[y
o

mean non empty data fields / record
(o]

provider
=KIMCollect =ZBW  =Europeana  =Wissenmedia Mendeley =DDB ..

O
EEXCESS



Completeness

mean nonh empty data fields / record / provider

mean non empty data fields / record
o o o o o o o o
N w By [0, ] (o) ~N (o] (o]

o
~
P

provider
=KIMCollect @ =ZBW  -Europeana  =Wissenmedia Mendeley  =DDB

o}
Seite 8 EEXCESS



Structuredness

* Length of value
-> histogram

origin origin

° G rou p C h ara Cte rs an d 1902.0000 1902.0000 43.0cm  2.5cm
1868.0000 1868.0000 35.0cm  1.7cm
numbers I
1904.0000 1904.0000 47.0cm  2.7cm
° f d H d 1869.0000 1869.0000 35.0cm  1.7cm
In €r candi ate patterns 1870.0000 1871.0000 345cm  3.0cm
. . 1872.0000 1873.0000 40.0cm  4.0cm
e'g' Helght OO'Oaa 1874.0000 1875.0000 40.5cm  5.0cm
Width: 0.0aa 1876.0000 1877.0000 40.5cm  5.6cm
1878.0000 1879.0000 42.0cm  5.5cm
* Histogram of candidate N e T T
1882.0000 1883.0000 41.0cm  4.5cm
p atte rns 1884.0000 1885.0000 40.5cm  5.5cm
1886.0000 1887.0000 41.0cm  5.0cm
° k H I 1888.0000 1889.0000 41.5cm  5.0cm
D Ete Ct nown p d rt ICIES 1890.0000 1891.0000 44.0cm  6.0cm
H bb H H 1892.0000 1892.0000 443cm  2.5cm
(e 'g' SI unit a reviation S) 1893.0000 1893.0000 43.8cm  2.5cm
(]
...

9 EEXCESS



URLs in record

* Counting URLs in responses
* Check if URL accessible

* Check type of response
— XML/RDF, XML, HTML

— determine if result is machine readable

)
o EEXCESS



URLs used in records

mean links / record / provider

mean links / record

provider
=KIMCollect = =ZBW  =Europeana  =Wissenmedia “Mendeley =DDB ..

)
. EEXCESS



URLs used in records (resolvable)

12

mean links accessible / record / provider

>

W
~
o

N
~
[0, ]

mean links accessible / record
w
w

N
~
o

0'5 ..... S

0,0
provider
=KIMCollect = =ZBW  =Europeana  =Wissenmedia “Mendeley  =DDB

[ )
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Enriching and transforming data

* Apply the same metrics before and after
transformation or enrichment

 Compare values, e.g.
— decrease in number of empty fields

— increase in use of controlled vocabularies

— Increase in resolvable URLs in the data

)
e EEXCESS



Use of input metadata quality results

 Statistics, completeness, etc.
— Provide feedback to data provider

— Improve result reprensentation returned by data
providers

* Structuredness
— More appropriate mapping
— Detect outliers on the fly (avoid errors)

)
s EEXCESS



Use of input metadata quality results

* Use of controlled vocabularies
— Need for detecting/replacing named entities

— Detect need to map vocabulary (to a standard
and/or accessible one)

)
e EEXCESS



Mapping Quality Assessment

* Assessment of mapping results
— Comparison against an expert created reference

— Round trip mapping via intermediate format
* e.g., ZBW ->MEON ->7BW
* no expected loss
— Round trip mapping via target format
e e.g., ZBW -> EEXCESS -> ZBW
* possibly expected loss

e EEXCESS



Mapping Quality Assessment

Add Lot ator Association |

Edit Locator Association

Imput XPath Qutput XPath
_Edit | Delete | /objects/object/Hersteller /objects/object/Hersteller
_Edit | Delete | /objects/object/Autor /objects/object/Hersteller
_Edit | Delete | /objects/object/Fotograf /objects/object/Hersteller
Recent XML Data Files Mapping Quality Assessment
K1 xml (167B) B B E] Input XPath Output XPath Result

/objects[1]/object[1}/Hersteller[1] | /objects[1)/object[1]/Hersteller[1] | Mapping ok
/objects[1]/object[1J/Autor[1] /objects[1)/object[1}/Hersteller[2] = Mapping ok

/objects[1)/object[1}/Fotograf[1]  /objects[1)/object[1]/Hersteller IMapping missing

oq®
. EEXCESS



Data Quality Assessment —
Result Representation

* Requirements
— Well-defined
— Structured
— Machine-readable

Seite 19 ()OO
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Data Quality Assessment —
Result Representation

W3C Data Quality Vocabulary (DQV) - First Public

Working Draft 25 June 2015
http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/
— Data Catalog Vocabulary(DCAT) — Recommendation(2014)

Dataset(DCAT)

DiStribUtiOn(DCAT) ...............................................
Metrlc(DQV) ................................. : i %
QualityMeasure(DQV) o ' 518
v 4

—— dgv:QualityMeasura %

g

r daq:metric
Seite 20 @ daq:Metric g
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http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/
http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/
http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/
http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/
http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/
http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/
http://www.w3.org/TR/2015/WD-vocab-dqv-20150625/

dqv:

daqg:Observation

A

hasQualityMeasure

A

dgv:QualityMeasure

dcat:Dataset

dag:metric
y

daq:Metric

gb:Observation

rdfs:subClassOf
ﬂ

dgv:hasDimension
Y

dag:Dimension

dgv:hasCategory

dag:Category

dgv:hasQualityMetadata

v

v

gb:DataSet

rdfg:Graph <3

classes from DAQ

classes from DCAT

classes from DCTERMS

classes from DQV

classes from PROV

or dcat:
Distribution
...... 7 N T
prov:Entity or
>1 Activity or Agent
. o prov:wasDerivedFrom or (resp.)
0 . .
o< prov:wasAttributedTo or |
o = .
5 o prov:wasGeneratedBy ~o g
o | 2 (resp.) ® 5o o
—H]c o S S =
HE SRR
o < > dcterms:Standard www
=1= . @ X 0O
3  dcterms:conformsTo : ®Z 0
2 | 2£3
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Data Quality Assessment —
Result Representation

<dcat:Dataset rdf:about="#eexcessDataset">
<dct:title>My EEXCESS dataset</dct:title>
<dcat:distribution>
<dcat:Distribution rdf:about="#eexcessDatasetZBWNDistribution">
<dct:title>My EEXCESS ZBW dataset</dct:title>
<prov:wasGeneratedBy rdf:resource="#ZBW"/>
</dcat:Distribution>
</dcat:distribution>
<dcat:distribution>
<dcat:Distribution rdf:about="#eexcessDatasetZBWTransformationDistribution">
<dct:title>My EEXCESS ZBW Transformation dataset</dct:title>
<prov:wasGeneratedBy rdf:resource="H#EEXCESSTransformation"/>
<prov:wasDerivedFrom rdf:resource="#eexcessDatasetZBWDistribution"/>
</dcat:Distribution>
</dcat:distribution>
<dcat:distribution>
<dcat:Distribution rdf:about="#eexcessDatasetZBWEnrichmentDistribution">
<dct:title>My EEXCESS ZBW Enrichment dataset</dct:title>
<prov:wasGeneratedBy rdf:resource="#EEXCESSEnrichment"/>
<prov:wasDerivedFrom rdf:resource="#eexcessDatasetZBWTransformationDistribution"/>
</dcat:Distribution>
</dcat:distribution> ..

</dcat:DatapF= .
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Data Quality Assessment —
Result Representation

<daq:Metric rdf:about="#eexcessDataQMetricNumberOfRecords">
</daq:Metric>

<daq:Metric rdf:about="#eexcessDataQMetricNumberOfFields">
</daq:Metric>

<dqgv:QualityMeasure rdf:about="#measureNumberOfRecordsZBW">
<dag:value rdf:datatype="http://www.w3.0rg/2001/XMLSchemadouble">102</daq:value>
<dag:computedOn rdf:resource="#eexcessDatasetZBWDistribution"/>
<dag:metric rdf:resource="#eexcessDataQMetricNumberOfRecords"/>
</dgv:QualityMeasure>
<dqgv:QualityMeasure rdf:about="#measureNumberOfFieldsZBW">
<dag:value rdf:datatype="http://www.w3.0rg/2001/XMLSchemadouble">10</daq:value>
<dag:computedOn rdf:resource="#eexcessDatasetZBWDistribution"/>
<dag:metric rdf:resource="#eexcessDataQMetricNumberOfFields"/>
</dqv:QualityMeasure>

<dqgv:QualityMeasure rdf:about="#measureNumberOfFieldsZBWAfterTransformation">
<daq:value rdf:datatype="http://www.w3.0rg/2001/XMLSchemadouble">10</daq:value>
<daq:computedOn rdf:resource="#eexcessDatasetZBWTransformation"/>
<daq:metric rdf:resource="#eexcessDataQMetricNumberOfFields"/>
</dgv:QualityMeasure>

o
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Visualisation from DQV

* Generate diagrams using XSLT

Data Quality Measurements
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