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1 Executive Summary

EEXCESS aims to bring cultural, scientific and educational content to the user. This means that the user gets
additional information within the environment the asis using and working with. EEXCESS aims to unfold the
treasure of cultural, scientific and educational content to improve the interconnectedness between these
different domains.

One important achievement of EEXCESS is to provide not only software cemgpdiut also working
prototypes. Besides a Chrome browser plugin that enables to list additional cultural and scientific information
while looking at and editing a Wikipedia article some more software@usland plugins were developed.g.
WordPress plg for editing WordPress blogs, GooglsDocs Plugin to include resources and citations in the right
way (all described in D2.5 Final Software Components for Presentation and Augmentation Interfaces).

To get the results of different institutions listed thdlfawing tasks have to be fulfilled by content provider:
1) Create a mapping of local data to the EEXCESS data format

2) Include the data in the EEXCESS Framework by providing a PartnerRecommender on the local system
that is integrated in the Federated Recommendé EEXCESS

To provide tools for both these tasks work package 4 of EEXCESS is foreseen. Both have already been
documented and described in D4.3 so refinements are described within this deliverable.

First versions of features to fulfil these tasks werevded in autumn 2014 during the first testbed and
evaluation phase. Especially the testbed phase ddachew awareness regarding the usability and therefore
also new features and a new tool was planned and implemented.

One feedback from the evaluation pbe was that the establishment of a PartherRecommender seems to be

rather complicated as it was based on programming knowledge. After conceptualisation and planning within

the last project year we implemented a web based application the so called ParzeexdViThis tool enables

GKS dzaSNJ G2 ONBIFGS KSNI 246y t I NIYSNWSO2YYSYRSNI A (K2 dzi
configuration parameters into a web formula a first PartnerRecommender is built that can be tested against
results of the spgc FA O LI NIy SNR&a RFEGF® ¢KS dzaASNI KSNBSEF OFy RS
the result list better. Once the partner is satisfied the PartnerRecommender can be deployed on the
development server of the EEXCESS consortium. The shift frodetedpment server to the stableand so

public ¢ server is done by the EEXCESS consortium in order to have control which data are available via
EEXCESS and to make sure that the data access agreement is signed by the new partner.

Having more and more &ural information on the web makes it rather difficult for users to assess the quality

of the data she receives. On the other hand professional data pravitesd to and want to get information

regarding their data quality. And last but not least it @wimportant for systems like EEXCESS or portals to

provide high quality datg even after enriching the results by background information.
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provides different tools and features to give answers to thggestions:

1) Assessment of Mapping Quality: With this tool the data provider gets feedback regarding the mapping
per se. Is there information that is going to be lost via the transformation process?

2) Assessment of Metadata Quality: To get feedback regartfiagnetadata quality of a data provider
we developed an application pubdity available as web application and desktop application to make
guality assessment on XML meta data files. After uploading the XML metadata file the application
starts a detailed gality assessmeng described within this deliverable. The results are listed in an
output html-file that can be analysed by the data provider later on.

Starting with a concrete user scenario we describe the process chain for a data provider to bectree gfar

the EEXCESS data provider community and to how the data provider benefits from the EEXCESS tools and
application in making his data wider available and in improving the data quality in his local systéms.

regard we include a section descripithe stde of the art of metadata quality assessment where we especially

took Europeanga; as the biggest hub for cultural datainto account to show the actual status and the next
planned steps.

N>

© EEXCESS consortium: all rights reserved pagel
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2 Introduction

2.1 Purpose of this Document

This deliverable prades thefinal prototypes for the integration of cultural, scientific and educational data
sources as well as the enrichment of those data sources from social media chanaédts performing quality
assessment regarding the data mapping as well as tbheceaneta data in local information systems.

2.2 Scope of this Document

Deliverable 4 will give an overview on the different components of tEEXCESS Framewdok data
provision. It will also list and describe the necessary tasks that have to be fubiifledifferent content
providersto get data includednto the EEXCESS framework

The document describes thienprovements indevelopment and implementation which was based on the
results of thefirst and seconddeployment and testbed phase of EEXCESS. Resaddefined use case (see
chap.3) the descriptionin D44 should enablea new data provider to includeer digitised objects, documents
and images into the EEXCESS framewasnell as to perform quality assessment on theppiag of data and
on the source meta data per se

2.3 Status of this Document

Thk is the final version of44. The project internal review was done MEN

2.4 Related Documents

Before reading this document it is recommended to be familiar with the followingmeats:
1 D1.2 Second Conceptual Architecture and Requirements Definition

D13 ThirdConceptual Architecture and Requirements Definition

D4.1 Integration and Enrichment Specifications and Analysis

D4.2First Integration and Enrichment Services Prototype

D43 Secondntegration and Enrichment Services Prototype

D3.3Second Federated Recommender Prototype

D2.5 Final Software Components for Presentation and Augmentation Interfaces

= =4 -4 -4 -—a -
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3 Problem to solvec User scenario

Persona Helmut J.

Education programmer

CV After high school Helmut started working as an IT Administrator for a local museum.
Scenario Description

The director of the Museum where Helmut works has heafrEEXCESS and wants to bring in the content of his
museum into the EEXCESS ecosystem. Soves igelmut the task to offer the content to EEXCESS. Helmut
browses the EEXCESS website famdk different ways to act as a data provider for EEXCESS. The Museum
offers a searchable web site with the content of the museum, which also provides access ARd. &0 he

decides touse the Partnénizardprovided by EEXCESS.

By generating the transformation file Helmut realises that it would be useful to learn details regarding the data
quality and the structure of his data. By browsing the EEXCESS homepagé Blsb finds out that the
consortium has invested huge effort in features to gather feedback regarding the data structure and quality of
the data. As Helmut wants to us the EEXCESS PartnerWizard he will also use the quality measure features of
EEXCESS.

Role of EEXCESS

EEXCESS provides a template which the user can use to create a new PartherRecommender. EEXCGESS provide
all necessary litariesin a public repository.

EEXCESS offergv@bAppthe so called PartnerWizatd build a new PartnerRecommendesing the template

to bring in contenthat is available via aAPI.

EEXCESS also offssrices where the new data provider can hook into the EEXCESS ecosysiiesrrvices to

optimise the results (work fulfilled in work package 3)

EEXCESS offers featsito gather feedback regarding the data qua(ityetadata quality and mapping quality)
as quality assessment.

© EEXCESS consortium: all rights reserved page3
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4 Solution Components

To understand how we can integrate the new data provider into the EEXCESS Framework we give a brief
overview over the EEXCES&rchitecture. To explain how the EEXCESS Framework works, we atalieat

where a user wants to retrieve informationdn C2 NJ 2dzNJ FANRG dzasS OlF &asS -Ay 99./
browser, but this special client can be replaced by any other tfpeient (e.g. learn management system
GoogeDocs, WordPre3sThe following list gives an overview on the different tagight from the start of a

user driven search process to the final result presentation.

1 The client detects an information need and atres a query.

1 The client sends this query to the Privacy Proxy. The Privacy Proxy invokes the Federated
Recommender. This component has the information which data provider are actually available.

1 The Federated Recommender calls all the PartnerRecommender
1 PartnerRecommender sends results back.
1 The results are integrated in one combined view and are sent back to the client via the Privacy Proxy.

A more detailed description of the components and their interaction is provided A& D1.3

To add a new datprovider we need to build a new PartnerRecommender which queries the partner data store
and returns the results in the EEXCESS data format to the Federated Recommender.

The PartnerRecommender needs to run oApaacheTomcaf or another Java Servlet Comntar.

The following figure gives an overview on the EEXCESS compasamtecified and described in detail in D1.
First Conceptual Architecture and Requirements Definition.

! http:/itomcat.apache.org/

© EEXCESS consortium: all rights reserved page4d
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O Client
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+ Presenation and Visualisation
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+ User Anonymization
+ Relevance Feedback Anonymization [+ ™
+ Recommendation Result Unanonymization
+ Usage Anonymization
EEXCESS Server(s)
A
Federated Recommender E Usage Mining @
(WP3) (WPS5)
+ Information Need to Query Translation + Artefact Usage Mining in < ~
+ Query Rewriting (Learn-to-Query) Social Networks
+ Query Dispalching + Trend Analysis
+ Result Reranking (Learn-to-Rank) + Keyword Mining
3 h
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h 4 h 4 .
Data Transformer Endpoint API Usage Mining |nmgrat|nn$
(WP4) @ (WP3/WP4) E (WP4)
+ Data Mapping <> . Query Transformation <+ . Partner Web Log Mining J—
+ Ontology Definition + Result Set Mapping + EEXCESS Usage Mining
+ Direct Access per ltem Integration Administraio
ministrator

Figurel: EEXCESS Ukthmponent architecture and systermoundaries from Figure 3.1 D1.1

Not directly part of the EEXCES&hitecture but important application part especially for data provilerthe

a2 OFftftSR at | NIySN2? Al IsthiRalote WelKapplicatiorNthay &fétg thel poskiliity koa |
create a PartnerRecommender without being a software development specialist. Input and output
specifications that are necessary to have a valid PartherRecommender are defined via available configuration
forms.

From the view of architecture diagrams the dipption stands outside of the EEXCESS architecture that returns

a ready to use partner recommender. The following chapter explains the usage and necessary configuration in
detail.

© EEXCESS consortium: all rights reserved page5
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I aS02yR LW AOFGAR2Y 2dzi&dARS (KS2{G2dNBEL D96l ® { K MIBOKA
D4.2 and was further developed as specified and foreseen in D4.2. Via the ConfigTool the necessary metadata
mapping from the source dattormat from the data provider repository to the EEXCESS fdataat can be

defined. Odput is a transformation file that now is directly used within the EEXCESS PartnerRecommender to

0S totS G2 RAaALIXI & FYR dzaS GKS at20lté¢ RIEIGE gAGKAY 0
first testbed and deployment phase are describedHar on.

—

Read keywords

keywords

FederatedRecommender
(WP3)

Calls PartnerRecommender

generates
Analyse Log File

generate

A

LogHles

API Dataprovider

Data Quality Report

Figure2: Overview components

Figure2 shows how the data quality tool gets the data for checking the quality. We have developed a simple
framework, shown here asvel Framework. This framework gathers log files and keywfas EEXCESS
Server, used in the EEXCESS Framework and combines these keywords to a list without duplicates. Further on
the framework creates smallerandomizedset of keywords. These keywordsts are going to be used as input

to query our PartnerRecommender in a local setting. These ParthnerRecommender queries APIs of the data
provider and writes the results, the transformed results and also the enriched results in LogFiles. Later on the
EEXCES#ata quality tool uses these LogFiles as an input, analyses them, and generate the Data Quality Report.

As described in D1Bigure3 showsthe workflow of the recommenation method. The PartnerRecommender

isinvoked by the Fedated Recommender with the User Profile. The PartherRecommender generates a query

for the partner data store. This call returns the results in the format of the partner system. The
PartrerRecommender takes this resahd gives this to the Transformddsirg a mapping transformation file

(XSLT File and produced with the EEXCESS ConfigTool) the Transformer produces a result file in EEXCESS data
format. The PartnerRecommender returtiseseresults to the Federated Recommender.

© EEXCESS consortium: all rights reserved page6
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PartnerRecommender Dataprovider Transformer

| | |
recommend ! | !
> | |
| |
| |
Call Service ! |
- |
|
< |
|
response } \
transform }
1 >

_ |

EEXCESSFormat
|

|

-~ |
EEXCESSFormat |

|

I
|
|
|
Figure3: workflow recommendtion call

In Figure4 the work flow of the details call is shown. The PartherRecommender gets invoked by the Federated
Recommender with a list of objects. The PartnerRecommegdaerates callo gatherdetails to this objects

for the partner data store.These calls return results in the format of the partner system. The
PartnerRecommender takdbeseresults and givethem to the Transformer. The Transformer generates the
EEXESSormat as described above. After the transformation the results are in the EEX@ESEE The
PartnerRecommender takeheseresults and calls thenrichment component and then returns the enriched
results to the Federated Recommender.

PartnerRecommender Dataprovider Transformer Enrichment
I I I |
getDetails | } } !
- | I I
| | |
| |
} I I
Call Service ! } }
[ | |
| |
| |
- | |
T | \ \
response | \ |
transformDetail | !
; [ |
| |
| |
- * ‘ |
EEXCESSFormat [ I
} enrichResultlist | !
\ ; >
|
|
- 1 :
} EEXCESSFormat |
|
- } |
- | |
EEXCESSFormat } }
| |
| |
| |
| |

Figure4: workflow detail call

As pointed out in D4.3 we changed the process of the enrichment to get acceptable responsértiordsr to

get acceptable response times, the PartnerRecommender works with a thpeatto process the list of
objects in the detail call. In addition we have added a timeout mechanism to prevent a single processing of one
record to block thewhole system So if the timeout occurs, the PartnerRecommender skips those records

© EEXCESS consortium: all rights reserved page?7
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which took tam long and returns the othersThe actual running tests of the deployed PartnerRecommender
show, that this approach works well and with acceptable response times.

We have made several changes in the base components which are used by the hand made
PartnerReommenders and also used llge PartnerRecommenders build with the PartnerWizard. Also the
implementation of supporting JSON response within the PartnerWizard leads to some changes and adoptions
in the base components of the PartnerRecommender. So w@éended the interface of the
PartnerConnectorApi with new methods for setting the format of the API responses to JSON or XML. These
methods are used in the base PartnerRecommeridgdiementation. If the format is JISON we transform the
JSON to XML in the baseglementation and then work with the transformed XML.

© EEXCESS consortium: all rights reserved page8
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5 PartneiWizard

In the following section wavant to point out how Helmut J.- our IT Administrator from theaise case can
eadly create a PartnerRecommender and so provide his data to the EEXCESS filaaravis userdn detail
the necessary steps are already described in DA/& have updatethe descriptionhere including the changes
we made also in respect to new features.

For the success of EEXCESS the number of data provider is a very impoasmtement. Therefore, it seems
critical to have good and easy to fulfil procedures or necessities to get especially data provider from the
cultural domain on board. We decided to publish a guide how new APIs from new data provider can be
included. This waalready doneduring the testbed and evaluation phaseyear 2and 3

One result of the evaluation of this guide was that the data provider needs a person with implementation skills
to get the PartherRecommender running. Many of the data providers cainmgiement this methodon their

own. In order tobecomemore attractive for long tail content providers, which EXCESS wants to address, we
decided to offer a second easier to handle methgithe so called PartnerWizard.

With the PartnerWizard we have impred the process of integratiohy reducingthe steps and complexity of

this processThe build system we use to build the system for the Server side components of the EEXCESS
Framework isApache Maveh With Mavenit is possible to build the components onlgingthe source and the
Mavenconfiguration; no additional action is required, like downloading librams.Maven provides a feature

called archetype, which enables the developer to provide templates for a software project. We have created
such a Mawven archetype which enables the developers to create the structure for the new
PartnerRecommender with one single command. This command needs specific parameters to create the
PartnerRecommender.

2 https://maven.apache.org/

© EEXCESS consortium: all rights reserved page9
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4 lof eexcess-partner-recommender-archetype [PartnerWizard master]
a [ src
4 [Zf main
4 [ resources
4 [ archetype-resources
4 [ srC
4 [Cf main
4 (O java
4 (o3 datalayer
E‘E, __artifactld__Transformer.java
4 (o3 recommender
E‘E, _artifactld__PartnerConnector.java
E‘E, _artifactld__QueryGenerator.java
4 [5fy webservice
4 [ tool
EE, PartnerStandaloneServer.java
4 [y resources
5 logdj.properties
~ mapperObject.xs|
~t mapperResultList.xs!
D, partner-config-query-template.json
[5 partner-config.json
4 [y webapp
> [ WEB-INF
4 [ test
4 [y java
@, __artifactld__PartnerRecommenderTest.java
[} pom.xml
4 [ META-INF
4 [5f maven
|¥} archetype-metadata.xml
4 [ test
4 [y resources
4 [ projects

4 [ basic
E.% archetype.properties
D, goal.bd
» [ target
Eﬂ pom.xml

Figure5: Maven archetype partnerecommender

Figure 5 shows the structure of theMaven archetype. The sulblder ésrc/main/resources/archetype
resources contairs the root of the template. The other files and folders are needed by the maven archetype.
Inthis stucturethe parameters which the archetype can handte defined.

During thegeneratingprocess maven replaces placeholder in fitenes (surrounded with ) and in files with
the values passed from the call of the archetypayure6 shows an exampleource file with the placeholders
and how they are used in the archetype.

package %{package}.recommender;

rimport eu.eexcess.partnerrecommender.api.PartnerConnectoripi;[]

e

* Query generator for ${partnerName}.

® 7

public class ${artifactId}PartnerConnector extends PartnerConnectorBase implements PartnerConnectorfpi |

b

Figure6: maven archetype partnerecommender- source code

© EEXCESS consortium: all rights reserved pagel0
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Allnecessaryibraries are included andre accessed from the publiepository.

The source of the archetype is published Github’. The compiled archetype is published on the public
repository of theEEXCESS partner KNOW Cénter

Further on the next step of improvememtasthat we created a welapplication hosted on our seers where
the data provider can use simple web page forms to fill out some specific parameters to create the new
PartnerRecommender.

Figure7 shows a web form tenter some general information needed to build a vabda project ard also
information needed for registition into the EEXCESS framework.

PartnerWizard

The PartnerWizard allows you to integrate new partner systems using this web app. A partner system is a content provider which is used by the federated recommender to generate
recommendations. So without coding you can integrate most search APIs. For more general information about the EEXCESS project please visit:hitp://feexcess.eu/ or
hitps:/github.com/EEXCESS

For more Information about this web app please visit:https:/github.com/EEXCESS/PartnerWizard

General Settings

Partner Information

usermname: e-mail:
kierling user@kierling
your username e-mail

¥ Data Access Agreement

To generate a PartnerRecommender you need to agree to the EEXCESS Data Access

Agreement.
Parameter
groupld: artifactid:
at joanneuﬁ Sl:]LRK\EI’HHQRECDNNEI’]UEI’
id used in the Maven-Repository (e.g eu.eexcess) id used in the Maven-Repository (e.g MyPR)
version: package:
1.0-SNAPSHOT at joanneum
version used in the Maven-Repository (e.g 1.0) java package, can be the same as the groupld (e.g eu.eexcess)
pannarName: parlnerURL:
Kierling http://culture joanneum.at/catalog/
Name of the Partner - we will show this information as origin of the metadata URL of the Partner - used in EEXCESS
partnerFaviconURL: prefix for the URI to the objects:
hitp-/iculture joanneum.at/wp-content/uploads/2014/10/favicon.ico hitpzficulture joanneum at/catalog/online-katalog/?detail=
URL of the Favicon of the Partner - used in EEXCESS prefix for the URI to the objects
prefix for access to images: data license:
http://digv548.joanneum.at/ http://creativecommons.org/licenses/by-nc-sa/4.0/
prefix for access to images License of the meta data

format of APl resonses:
JSON® XML

select the format which your API returns

Figure7: PartnerWizard general parameters

Figure8 shows the form to define the URL of the API for the search call. There is ashliionalfield for an

example search term. With the butto#Call API Searélthe WebApp, generates the service call and executes

it. The response will be shown below in the section API response. When the user gets a response he must
define theXPathwhere the single results are located in the response and then define mappings to the defined
EEXCESS fields. These mappings must be ented@atiss relative to the upper defined Path for the loop.

CKSNBE A& ltaz2 I odzidz2y a (eQeralXPathsth3hdBctudl resilt. T Sdlilts®@f y  LINE
this probe will be shown in the right column in this table.

® https:// github.com/EEXCESS/PartnerWizard/tree/master/archefypener-recommender
* https://nexus.knowcenter.tugraz.at/content/repositories/eexcess/
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configure Search API

The API configured in the sections below, need to return the data in XML-format. EEXCESS uses XPath to
determine the metadata from the objects. If you need more info about XML and XPath we recommend to visit:

« http:fwww w3schools comixsiixpath_intro asp

* http:fiwww w3schools com/xmiixmi_xpath asp

« http:fixmitoolbox appspot com/xpath_generator html
* http:fiwww xpathtester com/path

¥ configure Search API

Partner API search

‘endpoint:
hitp://digv548 joanneum.at:8983/solrimdas-online.common/select?q=3{query}&wt=xmi&indent=true&rows=¢

URL for API

mandatory place holder:

{query} - here we insert the search term
sible place holder:
{numResults} - here we insert the number of objects returned

$
p
$

search term:
Allmayer

search term

Call AP

API Response

<?xml version="1.@" coding="UTF-8"2> 3 .
<responsex =
«<1st name="responseHeader™> |ﬂ

status”>@¢/int>

<int na QTime">8¢/int>

<lst name="params”>»
<str na >allmayere/strs
«str na indent”struec/strs
<str na 5" 248</s5tr>
<str na "ymle/str>

<f1st>

</1st>
<result name="response” numFound="35" start="8"»

e="sammlung”>Allmayer Schnitte, Skizzen, Abriebe</str>
imension_objekt_breite”>4.1<¢/float>
jektbezeichnung”>Fotografie</str>
zbeschreibung”>Johann Allmayer, ovalc/strx
inheit_dimension_breite”scmc/str>
‘thumbs_mini_">
«<str>Bilder/Allmayer/_thumbnails/AL@@eaa1_JPG_tn_15ex158.jpg</str>
</jarr>

nstitution”>Museum Kierling</strx>

itel™>Foto: Johann Allmayer</str>

imagecount_"»1</int>

jekttyp >Museumsobjekt</str>

anzahl">1.8c/float>

previews_"»
<stri>pilder/Allmayer/ALBB0O91. IPG</str>

</arr>

d">11691</str>

nventarnummer”>AL888891</str>

"_thumbs_">

er/Allmayer/_thumbnails/ALeee@9l JPG_sr_5eex5ee.jpg</str>

e="_display_">Fotografie, Foto: Johann Allmayer</str>
uid"»bs2ceb?d-8787-4c7a-8432-d1e8acofsed1</stry
'_version_">1529672696957239299</long>

enzbedingung”»CC BY-NC-SA 4.8</str>
enzbedingung_url™»https://creativecommons.org/licenses/by-nc-sa/4.8/</strs

e="sammlung”>Allmayer Schnitte, Skizzen, Abriebe</str>

imension_sbjekt_breite”»4.7¢</float>

jektbezeichnung”>Fotografie</strx

zbeschreibung”>Hans Allmayer vor einem Haus</str>

inheit_dimension_breite™»cm</str>

‘thumbs_mini_"» -

Mapping to EEXCESS fields

XPath for the loop:
Iresponsefresultidoc/

XPath which points to the list of objects

EEXCESS Fields

Here you need to define the mapping from your metadata to our EEXCESS metadata fields.

name description xpath

D identifier stri@name="uuid']

URI URI of the object stri@name="uuid']

Title title stri@name="'_display_']

Description ~ description of the tem  sir{@name="kurzbeschreibung]

previewImageURL of the preview image arr[@name='_thumbs_']

Figure8: PartnerWizard- parameters for search API

The entered search term will be used to generate automadtimitTests in the source project which the
WebApp generates.
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EEXCESS

A similar web form is also available to configure the detail call Rigure9 shows the parameters for
configuring a detail call to the API to get more detailed data ferdhjects to make best use especially in the
visualistaiton tools of EEXCESS and in the content creation compoWémtsRresgplugin, Moodle plugin)As
search term a unique identifiés requiredin the field search term. This value must be the correxfing value
as defined in the mapping from the search result for the field ID.

configure Detail API

¥ configure Detail API

Partner API detail

endpoint:

hitp-//digv548 joanneum_at8983/solrimdas-online_common/select?q=uuid:${detailQuery}&wt=xmi&indent=true

URL f
m

ve insert the identifier
search term:
b52c0b7d-8787-4c7a-84a2-d1eda69féedt

search term
Call API detail

API| Response

<?xml version="1.8" encoding="UTF-8"?>
cresponse>
<1st nam
<int n,
«int n

">
>uuid:b52c@b7d-8787-4c7a-84a2-d1eBabafedl ¢/str>
ndent">truec/str>

«str na t">xmlc/str>
</1sts
</1st>
«<result name="response” numFound="1" start="a"»

mayer Schnitte, Skizzen, Abriebec/strs
kt_breite">4.1¢/float>
nung”»Fotografie</strx>

>Johann Allmayer, ovale¢/str:
n_breite">cm</str>

E
r/_thumbnails/AL@ee@esl_JPG_tn_158x158.jpg<c/str>

thur
<straBilder/ALLm
«farr>
ition">Museum Kierling</str>
Foto: Johann Allmayer</str>
ount_">1</int>
>Museumsobjekt</stro>
1.@</float>
">
r/ALeeeasl. IPG</str>

"r11691</5tr>
ntarnummer”>AL888891¢/5tr>

thumbs_">
<stryBilder/allmayer/_thumbnails/aleeeasl_JPG_sr_seexsea.jpg</str>

display_">Fotografie, Foto: Johann Allmayer</str>
52¢

d-8787-4C7a-84a2-d1eBacofBedl</stry

1:
1
Z »1529672696957239299 </ long>
">CC BY-NC-SA 4.8</str>
<str name="11i;
«/doc>
</result>
</response>

Mapping to EEXCESS fields

XPath for the loop:
Iresponse/result/doc/

XPath which points to the list of objects

EEXCESS Fields

Here you need to define the mapping from your metadata to cur EEXCESS metadata fields.

name description xpath

D identifier stri@name="uuid']

URI URI of the object stri@name="uuid"]

Title title stri@name="_display_']

Description  description of the item stri@name="kurzbeschreibung']
previewlmage URL of the preview image. arr{@name="_thumbs_']
collectionNamename of the collection stri@name="'sammiung']

date date of the object

subject subject of the ohject

language language of the object

gung”>C
zenzbedingung_url">https://creativecommons.org/licenses/by-nc-sa/4.8/</str>

Figure9: PartnerWizardg parameters for detail API

Once the user has finalised the configuration and is satisfied with the result the new PartnenRender can

becreatedg A G K (KS odzidG2y

a.

dzA t. RhistisksBowrt ifiguie10.5f MIWEKS fefl B y R S NE
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WebApp shows th#lavenlogs. The WebApp computes the entered parameters kbaaven command show in
FigurelO. The user can also execute the command on his own machine.

Create PartherRecommender/project

mvn command used to generate the PartnerRecommender:

mvn archetype:generate -DarchetypeCatalog=https.//nexus.know-center.tugraz.at/service/localrepositories/eexcess/content/ -Dmaven.repo.remote=https./inexus.know-

center tugraz at/service/localrepositories/eexcess/content/ -DarchetypeGroupld=eu_eexcess -DarchetypeArtifactid=eexcess-partner-recommender-archetype -
DarchetypeVersion=1.0-SNAPSHOT -DinteractiveMode=false -Dgroupld=at joanneum -Dartifactid=SOLRKierlingRecommender -Dversion=1.0-SNAPSHOT -Dpackage=at.joanneum
-DpartnerName="Kierling" -DpartnerURL="nttp//culture.joanneum.at/catalog/" -DpartnerFaviconURL="nttp//culture_joanneum.atwp-content/uploads/2014/10/favicon.ico” -
DdatalLicense="http.//creativecommons.org/licenses/by-nc-sa/4.0/" -DpartnerAPlpreviewlmagePathPrefix="http.//digv548_joanneum.at" -

DpartnerAPIURIPathPrefix="http //culture_joanneum_at/catalog/online-katalog/?detail=" -DpartnerAPIF ormatXmL="true" -
DpartnerAPIsearchEndpoint="http://digv548_joanneum.at:8983/solr/imdas-online_common/select?q=${query}&wi=xml&indent=true&rows=${numResults}" -
DpartnerAPIsearchTerm="Allmayer" -DpartnerAPIsearchiappingFieldsLoopXPath="/response/result/doc/" -DpartnerAPIsearchMappingFieldsXPathiD="str[@name="uuid']" -
DpartnerAPIsearchMappingFieldsXPathURI="str[@name="uuid']" -DpartnerAPlsearchMappingFieldsXPathTitle="str[@name="_display_']" -
DpartnerAPIsearchidappingFieldsXPathDescription="str[@name="kurzbeschreibung']" -DpartnerAPIsearchiMappingFieldsXPathpreviewimage="arrf@name="_thumbs_"" -
DpartnerAPIdetailEndpoint="nttp://digv548 joanneum at:8983/solrimdas-online. common/select?q=uuid:${detailQuery}&wt=xmi&indent=true" -DpartnerAPldetailTerm="b52c0b7d-
8787-4c7a-84a2-d1eBaB9fBed1" -DpartnerAPldetailMappingFieldsLoopXPath="/response/result/doc/” -DparinerAPldetailMappingFieldsXPathiD="str[@name="uuid"]" -
DpartnerAPldetailMappingFieldsXPathURI="stri@name="uuid"]" -DpartnerAPldetailMappingFieldsXPathTitle="str[@name="_display_']" -
DpartnerAPIdetailMappingFieldsXPathDescription="strj@name="kurzbeschreibung']" -DpartnerAPldetailMappingF ieldsXPathpreviewimage="arr[@name="_thumbs_']" -
DpartnerAPIdetailMappingFieldsXPathcollectionName="str{@name="'sammiung']"

Result:

20160616_155717
Microsoft Windows [Version 6.1.7601]
Copyright (c) 2008 Microsoft Corporation. Alle Rechte vorbehalten

EEXCESS.gitHub C:\Java\apache-tomcat-7.0.42. EEXCESS\bin>cd C:\devieexcess-partnerrecommender-archetype-sandbox\
EEXCESS.gitHub C:\devieexcess-partnerrecommender-archetype-sandbox>cd SOLRKierlingRecommender

EEXCESS.gitHub C\devieexcess-partnerrecommender-archetype-sandbox\SOLRKierlingRecommender>mvn clean install -DskipTests

[INFQ] Scanning for projects

[WARNING]

[WARNING] Some problems were encountered while building the effective model for at joanneum:eexcess-partner-SOLRKierlingRecommender:war:1.0-SNAPSHOT
[WARNING] 'dependencies.dependency.(groupld:artifactld:type:classifier)’ must be unigue: eu.eexcess eexcess-reference-partner-data-layerjar -> version 1.0-SNAPSHOT vs
${eexcess.version} @ line 76, column 21

[WARNING] 'build_plugins.plugin_version' for org.mortbay_jetty:maven-jetty-plugin is missing. @ line 107, column 12

[WARNING] 'build. plugins.plugin.version' for org.apache.maven.plugins:maven-compiler-plugin is missing. @ line 111, column 12

[WARNING]

[WARNING] It is highly recommended to fix these problems because they threaten the stability of your build

[WARNING]

[WARNING] For this reason, future Maven versions might no longer support building such malformed projects.

Download PartnerRecommender as WAR

Download the generated sources of the PartnerRecommender

FigurelO: PartnerWizard- build PartherRecommender

On the bottom of the screenshdhere aretwo links where the user can download the compiled M#ep and
deploy it on any Tomcaerver which has access to the the API and to the EEX@&®8work. With the other
link the user can create appied package of the generatedurcefiles and download this. This enables the user
to use this source code asbase for further changes or improvements.

The PartnerWizard can deploy the new generated PartnerRecommender aewatopmentenvironmentand
it will automatically register at the FederatedRecommender on @evelopment serverSgq if the user has
downloaded the EEXCEGSSromeExtension for thedevelopment environment the user should see
recommendations from hidata store The URL for this version of the EEXGE88meExtension is mentioned
in the WebApp.
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Download PartnerRecommender as WAR

Download the generated sources of the ParinerRecommender

Deployment to our Development-Server

With this button we deploy the generated PartnerRecommender to our Development-Server. With our Chrome-Extension you should become recommendations also from your new
PartnerRecommender.

Deploy the PartnerRecommender to our DEV-Server

Query Generation Configuration

continue with the Query Generation Configuration on the next page

Figurell: PartnerWizard ¢ Deployment¢ QueryGenerationConfiguration

4 |l=? eexcess-partner-50LRKierlingRecommender
a [ sroftest/java
4 3 (default package)
. [J] SOLRKieringRecommenderPartnerRecommenderTest. java
a [#B sre/main/java
a 1 atjoanneum.datalayer
. [J] SOLRKierlingRecommenderTransformer.java
4 B atjoanneum.recommender
- [J] SOLRKierlingRecommenderPartnerConnector.java
- [4] SOLRKierlingRecommenderQueryGenerator.java
4 3 atjoanneum.webservicetool
. [1] PartnerStandaloneServer.java
4 [ src/main/resources
logdj.properties
¢ mapperObject.xsl
|¢ mapperfesultlist.xs]
partner-config-query-ternplate,json
partner-cenfig.json

Figurel2: generated sources

Figurel2 shows the structure of the generatesburcesof the PartnerRecommender.

"systemId": "kierling",

"favIiconuri™: "http:/?cu'\ture. joanneum. at /wp-content /uploads/2014/10/Ffavicon. ico”,

"partnerConnectorclass”: "at. joanneum.recommender. SOLRKI er1ingRecommender PartnerConnector”,

"gueryceneratorclass’: "at.joanneum.recommender.SOLRKierlingRecommenderqQueryGenerator',

"searcheEndpoint”: "http://digv548. joanneum. at:8983/s0]r /imdas-online. common/select?g=%{query}awt=xml&indent=truedrows=4{numResults}",
"detailendpoint”: "http://digv548. joanneum, at:8983/s01r/imdas-online. common/select?g=uuid: ${detailquery}&wt=xml&indent=true",
"transformerclass"”: "at.joanneum.datalayer.SOLRKier1ingrecommenderTransformer”,

"isTransformednative”: "'Il'aﬂ se",

"mappingListTransformationFile”: "mapperresultList. xs1",

"mappingobjectTransformationFile”: "mapperobject.xs1",

"partnerbataRequestsTrace”:"false",

"enableenriching”:"true",

"makeCleanupBeforeTransformation”: "false”,

"partnerconnectorendpoint”: "http://127.0.0.1/eexcess-partner-soLRkier Tingrecommender-1. 0-SNAPSHOT/partner/",
"federatedrRecommenderURI": "http://127.0.0.1/eexcess-federated-recommender -web-service-1. 0-SNAPSHOT,/recommender /"

Figurel3: PartnerWizard- configuration

Figure 13 shows the generated configuration of the PartnerRecommender. The parameter
FederatedRecommednerURboints to the endpoint of the FederatedRecommender where the new
PartneRecommender registers. In this casepoints on the same machine, because the PartnerWizard is
deployed on thedevelopment server
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The new PartnerRecommender is already configured to connethied-ederatedRecommender on the same
server, so that afterthe PartherRecommender is deployed via the PartnerWizard and has registered on the
FederatedRecommender, the nedata sourcewill be used.

For testing the PartnerWizard we have created two new PartnerRecommerdee for the RijskMuseum and
another for alocal musem namedMuseumKierling. We have also tested the PartnerWizard with an already
existing Partner, KIMPortal.

The KC has developed a WebAgwhich enables the user to optisa the resultsby probing different strategies

for generation of the queés to the PartnerAPMWe already haveombinedthesetwo applicationsinto one
WebApp After the PartnerWizard has createhe first working version, theystem @rt from JRDIG provides

the generated configuration to the part developed by KC and the Wpls#gtches to the second page, where
different strategies for the Query Generation will tested. If thisstepis finished the resulting configuration

will be passed back to the PartnerWizard and the new PartherRecommender will be generated with the new
configuration.

Figurel4 shows how thePartnerWizargdand how his components are relateh each other

Maven repository
EEXCESlibs
Archetype-PartnerRecommender —

[————Provides APl infb—‘

WebApp (
> API Dataprovider

Calls AP

general ~(New PartnerRecommender

DE\/ &rver < PartnerWizard deploysto DEV-Server ‘ L

New PartnerRecommender

Figurel4: overview PartnerWizard

We have build several PartnerReconmmers with the actualprototype and the are alredy deployed on our
Development ServeCortrete we have added the follwing data providers to our Development Enviroment:

9 Digital Public Library of America
DeutscheNationalbibliothek
The National Archives UK
RijksMuseum

Museum Kierling

CORE.ac.uk

Swissbib

Landesarchiv Steiermark

= =4 4 a8 -8 -—a A
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1 Landesarchiv Karnten
The PartnerWizard generates LBijes, which enable us to rebuild the generated PartnerRecommender with a
framework for software testing of web applications. Se tRartnerWizard generates script files which we can

use with the Selenium Framewdrk

® https://en.wikipedia.org/wil/Selenium_(software)
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6 Refinement Mapping Configuration

Thissection describes new extensions of the metadata mapping configuration tool in order to improve the
functionality and user experieec These extensions concern support for defining templates involving
compound concepts and editing the context information and structure of the input format in order to support
round trip mappings needed for the assessment of the mapping quality.

6.1 Definition of mappings based on compound concepts

The definition and editing possibilities of mappings based on compound concepts have been improved. A
compound concept describes a group of metadata elements containing at least two metadata elements. For
example, gplace (compound concept) can be defined by its latitude and longitude (both atomic concéms). T
definition of classes and propertiesquiredfor describingheserelationsare presentedn Section 4.2 of D4.1.
These are the classeameon:CompoundConcept , meon:AtomicConcept and the property
meon:contains

However, defining such a relation between a compound concept and contained concepts is only done on a
conceptual level. Mnagingthe configuration of concrete mapping templates based on compound cosdapt

the metadata mapping configuration tool was not possible since two required configuration features were not
available. In the first place, defining the data type representation (XML structure, data type and XPath
information) of a contained concept itontext of the data type representation of its compound concept was
missing. Secondly, a solution for specifying the position of the mapping result of a contained concept in the
corresponding output structure of its compound concept was also not available

These missing configuration features are implemented in the current version of the metadata mapping
configuration tool. Referring from the data type representation of a concept to the data type representation of
its compound concept is done by settingethontext to the compound concept. For exampleFigurel5 the
conceptlLatitudeis part of the compound conceflaceTimeEven(This relation is also reflected in the data
type representation of conceptatitudeby setting the alue of field context td’laceTimeEvent

kd save and End Edit Mode A1 Undo and End Edit Mode

Actions Concept:
_Create New Concept | Concept: Latitude
L Parent. Plac e TimeEwvent -
Search Delete Update
Search
Data Type Representations
Subtype View
® Composition View Data Type: String
Qutput Structure: wgsg4_pos:lat
=3 output - Ft]h' gsma_p
- W PlaceTimeEvent ath. na -
T Latitude Context: PlaceTimeEvent
T Longitude Edit | Delete

T Time
Add Data Type Representations |

Figurel5: Data type representation of concept Latitude in context of compound concept PlaceTimeEvent.

In addition, a new data type namedixedContentapplicablefor compound concepts igtroduced. Using this
data type, the position of the mapping result of a contained concept in the output structure of its compound
concept is specified. Therefore a special tag nafseall -template.NameOfConcept> ) as a
placeholder is used. For example,Higurel6, the definition of a data type representation of the compound
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conceptPlaceTimeEvertiased on theMixedContentdata type is depicted. This compound concept contains
three concepts, namely Latitude, Longitude, and Tiftee position of the mapping results of these concepts
are defined by the tags<call.template.Latitude> , <call.template.Longitude> , and
<call.template. Time> in the output structure.

kd save and End Edit Mode 9 Undo and End Edit Mode

Actions Concept:
Create Mew Concept Concept: PlaceTimeEvent
output Parent: -
Search Dielete Update
_Search |

Data Type Representations
Subtype View

® Composition View Data Type: MixedContent
=?xml version="1.0" encoding="UTF-8"7=
=3 output =xsl:element name="edmwasPresentAt"=
- TsPlaceTimeEvent =xsl:element name="edm:Event"=
s Latitude =yslattribute name="rdfabout"=
- ) =¥5lvalue-of select="concatlevent’ generate-id())"/=
& Longitude =f¥sl-attribute=
T Time =¥s5l:element name="edm:happendAt'

<xsl:element name="edm:Place"=
=<xsl:attribute name="rdf.about™
=<xslvalue-of select="concat('placer generate-id()}"f=
=fxslattribute=
=call-template.Latitude/=
Output Structure: =call-template.Longitude/=
=/xsl:element=
=fxsl.element=
=xsl.element name="edm:occurredAt™=
=xsl:element name="edm:TimeSpan"=
=<xsl-attribute name="rdf.about™
=<xslvalue-of select="cancattimespanr generate-id())"/=
=fslattribute=
=call-template Time/=
<fxsl.element=
<fxsl:element=
=fxsl.element=
=fxsl.element=

XPath: na
Context: hain
Edit | Delete

Add Data Type Representstions |

Figurel6: Data type representation of compaud concept PlaceTimeEvent using MixedContent data type.

In Figure17, an example of a mapping result of the compound concept PlaceTimeEvent is depicted. The
mappings for the concepts Latitude, Longitude, and Time are performedepldce the placeholder tags in

the output structure. For example, the concept Latitude is mapped based on the data type representation
presented inFigurel5. Thus the tagcwgs84 pos:lat>  including the value of the mapping resak a string
replaces the placeholder tageall - template.Latitude>.
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<edm:wasPresentAt>
<edm:Event rdf:about="event/d1e26">
<edm:happendAt>
<edm:Place rdf:about="place/d1e26">
<wgs84 pos:lat>47.5581188754631</wgs84 pos:lat>
<wgs84_pos:long>7.59142116475896</wgs84_pos:long>
</edm:Place>
</edm:happendAt>
<edm:occurredAt>
<edm:TimeSpan rdf:about="timespan/d1e26">
<edm:begin>1887 - 11-02T00:00:00Z</edm:begin>
</edm:TimeSpan>
</edm:occurre  dAt>
</edm:Event>
</edm:wasPresentAt>

Figurel7: Example of XML result based on compound concept PlaceTimeEvent.

6.2 Support of round trip mappings

In order to perform the assessment of the mapping quality $&fction7.4), round trip mappings have to be
defined. During a round trip mapping a metadata document is first mapped to a given target format and then
mapped back to the original metadata format. Therefore mappings from the output format bacle tmplut
format alsohave to be defined.

Expressing equivalent mapping relations on the conceptual level is possible since the initial version of the
metadata mapping configuration tool. In addition, it is also required to specify XPath locators in the outp
format and enable the definition of the XML structure for the input format. These features are implemented in
the current version of our tool.
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7 Metadata Quality Assesment

This section provides a brief update on recent related work related to metadatlity assessment. Then the
results on assessment of source metadata quality (i.e., data as made available by the data providers), metadata
quality after enrichment and for assessing mapping quality are presented.

7.1 State of the Art

A review of the stateof the art has been part of D42nd D4.3and the related work discussed theiie not
repeated in this document. However, assessment of metadata quality has been become a quite active topic in
different projects and initiatives dealing with cultural hege and scientific content (e,geuropeanalefines

data quality as one their priorities for the coming five yé}aré‘hus a summary of recent related work is
presented in the following.

In the context of Europeana and the Public Digital Library of AméBieaA) work on analysing the quality of
contributed and enriched data records has been performed. The majority of the work deals with measuring
completeness of records and provides statistics on related metrics, such as coverage of mandatory elements.

This starts with basic statistitsuch as those about objects in the recently established Europeana Publishing
FrameworK. As the tiers defined by the publishing framework imply different degrees of completeness of the
records, these statistics provide sonmsight about the completeness of the contributed daturopeana
currently has a completeness measure in pf&cwhich yields a rating on a 11 point scale. Statistics about the
number of items in each of the completeness have also been coll%lcmdquite comprehensive analysis of
data on Europeana with a focus on completeness has been performed by@,(iaénlgt the source code of the
tool implemented to perform the analysis is availabfetool called MoRe Quality to detect certain types of
quality issue$ias been implemented based on the framework of the LoCfhmbject, and is available as open
source softwaré’. The tool detects errors such awalid|ISO 860Hate formats, invalid/unresolved hyperlinks,
invalid language codes and not wilkmed authornames. The tool allows the extension of the tool to other
measures.

In the context of DPLA, the completeness of metadata records and their impact on usage patterns has been
researched’. It includes statistical analysis of presence of certain field typasalso analysis of some filed
value properties such as use of subjects and use of extended date/time forimatddition, outliers have been
identified bythese analysese.g. artdacts of ingesting collectiolevel data together with recortevel data.

One interesting finding is that record view counts are not correlated with the number of data provided, which
Ad SELX I AYSR GKFG Y2ald OASeSNE OASe AGSYa G GKS LINRC
In early 2015Europeanéaas established Bata Quality Cmmittee in order to analyse quality issues and work

on appropriate quality metrics. The group has started working on a document for discovery and metadata
scenarios. Issues that will be initially dealt with includenatatory fieldsn EDM completeness meaires,and

issues with fieldralues. EEXCESS has contributed to these efforts with results from quality analysis of data used
in the testbeds originating from Europeana.

® http://pro.europeana.eu/page/dataquality-etech15roundtables

" http://dp.la/

8 https://docs.google.com/spreadsheets/d/1DhdB3nhcjblCICgFNsIzNt2fmJylup_HYRIhH_3tbHM/edit#gid=1682075788

® http://pro.europeana.eu/publication/publishingramework

1% hitps://docs.google.com/document/d/1HenbcOlQ3gerNoWUd5DcPnNg4YxOXDW5SQ7g4f26Py0/

" hitps://docs.google.com/spreadsheets/d/1_MvILXp8JG1s1uiEEiqUdGKIjVoR6utimma/edit?pref=2&pli=1#gid=1273225606
2 http://pkiraly.github.io/2016/01/15/secom-report/

3 http://www.locloud.eu

* https://bitbucket.org/vbanos/morequality/

'® hitps://dplafest2015.sched.org/event/2UfQ/cametadatabe-quantifiec-analyticsfor-libraries
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7.2 AssessingourceData Quality

In contrast to other related work (e.gBgllini, 2013 Gavrilis, 201p we cannot assume a single application
profile (i.e., a single definition from one organisation of how a metadata format is us#itg EEXCESS system
against which completeness and accyraan be checked, but the profile to be applied will depend on the type
of content and the data provider (using the knowledge about the respective native data model).

In this section, we describe the implemented quality measures, we describe the repatsantf the quality
metricsand we present some results of applying them taedgathered during the testbed.

Finally, this section discusses the representation and visualisation of the obtained quality metadata.

7.2.1 Quality measures

We discuss the differenetrics grouped by dimensions of metadata quality, following the dimensions defined

in [DQV, 201p For some of the dimensions, no metrics have been implemented. Accuracy is difficult to
measure automatically, especiallas a digital representation of the object being described may not be
accessibleConformance can be checked by validation against a schema, where available, thus no specific
metric has been implementedRelevance cannot be measured beyond completeneisselihess cannot be
automatically assessed in this context.

Statistics

This set of measures conceatipasic quality metrics as described in [Bellini, 2013], such as counting the number
of records provided, the number of empty records, and normalising thesmabers w.r.t. the number of
records in the data from different providers.

Availability
We have in particular addressed the accessibility of controlled vocabularies referenced from the data records.

We analyse whether references to controlled vocabulatsi®ig URIs are used in the data. For interoperability
and linking with other data is important that the terms of the vocabulary are accessible, i.e., are identified with
URLs that can be resolved. Ideally, this URL does not only resolve to a humaneasataiiption, but to a
machine readable definition, which can be used to relate the term to other data sources. We use content
negotiation to perform this analysighe basic idea of contentegotiation is to serve the best variant for a
resource, and tserve it based on:

- What variants are available, and what variants the server may prefer to serve

- What the client can accept, and with which preferences: in HTTP, this is done by the client which may
send, in its request, Accept headers (Accept, Actepigiage and AccegEncoding), to communicate
its capabilities and preferences in Format, Language and Encoding, respéétively

Agentdriven negotiation is realised by analysing the response of the server after receiving an initial request to
the resource We analyse the possibilities of content negotiation regarding the URIs in the dataset. The idea is
to use @entdriven negotiation to gather information about the variants a server can serve a resource behind
an URI. Possiblariants may be e.g. RDF/OWL, XMSON or plain text.

Completeness
The completeness metric in EEXCESS is based on the statistics of returned fields and fields containing values:

fie{dsrerurned fie'!dspopulated
fieldsmmt fieldsretm‘ned

completeness =

As the EEXCESS model does not explicitly define mandatory fields, none of the fields is treated spbdsally i
metric. One issue is determining the number of total fields in models where multiple occurrences of fields are
permitted. In the simplest case, each type of field is counted only once. However, if it is considered beneficial
to have multiple occurneces of a field (e.g. multiple subject classifications), a higher value than one can be
used to favour records providing more than one instance.

'8 hitps://www.w3.0rg/blog/2006/02/contentnegotiation

© EEXCESS consortium: all rights reserved page22



D4.4 ....

Integration and Enrichment ServicEmalPrototype EEXCESS

Processability

Processability measures the degree to which information is appropriately structured andefireltd to be
automatically processed. We considered the structuredness of values (e.g., conforming to patterns) and the
machine readable structure of rights metadata.

Structuredness

We determinemeasure about thestructurednessof values for exampleof fields containingdates, names or
dimensions of objectsThe aimis not onlyto make a binary decisiowhether they are structured, but also
whether the formatthe field can be inferrede.g., using regular expressions).

In order b determine ifa field is stactured we extract a regular expression from all values of the respective
field in a data set

A large part of the related literature relies on labeled training set to learn regular expressions. This is not
practical for our application, thus we only cathsi approaches that allow unsupervised extraction of regular
expression. The algorithm needs to work only on positive data, however, the positive samples may be noisy.
Such an approach with the application to inferring DTDs from XML documents has be@squtdp Bex,

2010. [Fernau, 200bproposes an algorithm which serves our purpose well, starting from grouping characters
by type and then inferring a tree structure of a regular expressibin.2008 propose an approach that at is
guided by a prototype regular expression. This can be useful for some types of fields, where assumptions about
possible patterns can be madd&drtoli, 2012 propose an approach lsad on genetic programming, however,

it may be computationally too expensive for our application.

Our approach contains several steps, which aim to speed up the process by performing extraction of regular
expressions only if there is a high likelihooddotually having a common structure in the field values.

We preprocess field values by pruning white spaces. As a first measure, we determine a histogram of field
lengths over the data set. Data with welkfined structure (e.g., dates, lengths) will sholgar peaks in the
histogram, which is an indicator for the structuredness of the field. We then detect characters such as hyphens,
commata and periods which are also indicators for structured data. We also scan the fields for the presence of
Sl unit abbreiations

We then implement the first step of the approach describedFernau, 200} i.e., blockwise grouping and
alignment. In this step, each character or digit gets replaced by an indicator of itsgpean thercount the
number of times each pattern appears in the data. Ndie the number of patterns found, ang, i=1,...N be

the number of each of the patterns occurs. We then determine a structuredness score as the complement of
the fraction of distinct valueand samples, i.e.

N

N
i=1Pi

structuredness = 1 —

Higher values correlate with lower variation in terms of patterns.

This score yields a similar trend than the median count of patterns or the sum of the k most frequent patterns,
but is more sensitivao repeated values andhus provdes better discrimination between stctured and
unstructured fields.

Machine readable rights metadata

The approach for vocabulary quality assessnuisgcribed abovean also be applied to address some quality
aspects of rights metadata, in particular, determine if rights statements contain only free text or references
to machine readable licenses. Similar to vocabulaiiesn be checked if the license statement is accessible. In
addition, it can be checked whether the license statement is one fraet @f known statements, such as from
the Creative Commons family of licenses.

Credibility
Credibility could be measured using provenance metadata, but while the EEXCESS data model supports

provenance information, it is not available from the data prevg] so that it cannot be used to assess
credibility of source metadatdVe thus limit credibility measurements to analyzing outliers.

© EEXCESS consortium: all rights reserved page23



D4.4 ....

Integration and Enrichment ServicEmalPrototype EEXCESS

We use the frequencies of patters determined by out structuredness score. We assume that the distribution of
patterns isgoverned by a normatistribution?V (. @). We determine frequent and rare outliers as

N
) LN (Lifp; > p+ 20
outliery = EZ{ 0, otherwise.
=

N
‘ IN[Lifp<p—20
outlier, = NZ { 0, otherwise.
=

For fields with a high structuredness score we are interested in the rare types of patterns. For example, in a
field with language codes most values with be a two or thregadtar string, while less frequent patterns are
likely to be indicators of problems. For fields with a low structuredness score, we are interested in the frequent
types of patterns. For example, in a title field, most patterns will occur once or a fevs,tiwigle a more
frequent pattern may indicate a systematic error or default value being uSkds we determine an outlier

score weighted by structuredness:

outlier = outliery (1 — structuredness) + outlier, structuredness

For fields using controlled vocabularies, we can apply the same metrics as for patterns asadttual values.
This gives an indication of the homogeneity of values used, and may indisdpelled or correct but rarely
used values.

Consistency

We use a consistency metric to determine the diversity of terms in specific fields (e.g., subjextgcoid

based on similarity metrics calculated on WordNEhe idea of the metric is to determine how related the
terms found in the annotation are. Such a metric can never be absolute, as the range of valid annotation varies
considerably between differantypes of objects (e.g., a single spoon vs. an encyclopedia) and on the
annotation practices applied. Thus an important use of the consistency metric is it comparative application
before and after enrichment, i.e., to determine whether the enrichment Isgnificantly reduced the
accumulated similarities of the terms in the annotation. Enrichment usually complements available annotation
by adding broader, narrower or related terms, but hardly introduces a completely new aspect. Thus a strong
decrease in th term similarities is likely an indicator of an error introduced during enrichment.

The consistency metric for a record can be calculated from a single or multiple fields of the record. If applicable
(e.g., for titles), stopwords and short words are reradv Of the remaining words, only nouns are kept. This
results in a set of nounS={n,> X for the record. We use similarity metricd(n;,n;) that provides a score for

the distanceof two nouns in WordNet, based on the lengths and types of relations étvthem. A number of

such  metrics exist, and in our implementaton we usdhe algorithm Wu &
Palmerbttp://search.cpan.org/dist/WordNetSimilarity/lib/WordNet/Similarity/wup.pmy using  the
implementation in pttps://code.google.com/archive/p/ws4j/ Theconsistency score for a record is then given

as

consistency = 1 — mean (d(ni,nj)),i =1,...kj=1..ki#]

The comparative score is then determined as

Reonsistency™ CONSIStENCYrichedG CONSIStENCYiginal,
i.e., negative values indicate reduced consistency, positive values increased consistency. Sligibhsedilt
be acceptable, while stronger reductions shall be used for indicating errors during enrichment.

7.2.2 Representation of data quality measurements

We need to represent the results of quality assessment in adedihed and machineeadable way, as waim

at automatically comparing assessment results at different points in time (as the data being assessed is
dynamic due to the structure of the EEXCESS system) and at different points in the workflow (e.g., input data
quality with quality after enrichment

We make use of the Data Quality Vocabulary (D@®Q\, 201Fcurrently under development at the W3C,

which builds on Da(@lebattista, 201} Note that this specification is only in a working draft stagesth does
not yet cover all aspects that may be needed, but using the specification serves to validate the proposed model
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and develop it further. The model allows defining data sets and particular distributions of them (e.g., snapshots
sampled at a certai point in time), as well as quality metrics. Quality measures, defined as specialisations of
observations from DaQ, describe the result of applying a certain metric to a certain distribution of a data set.

An exampldDQVdocument with quality measurements shown inFigurel8.

The quality analysis results can be visualised, e.g. as bar graphs. Thetophbis visualisation are the
measurement results using DQV. The visualisasioown inFigure19 is generated using an XSL transform,
which creates an HTML page using jgPlot diagrams from the RDF/XML representation.

<rdf:RDF
xmins:rdf= http://www.w3.0rg/1999/02/22 - rdf - syntax - ns#
xmlins:prov= http://www.w3.org/ns/prov#
xmins:eexdag="http://eexcess.eu/ns/dataquality/dag/"
xmins:dgv= " http://www.w3.org/ns/dqv#
xmins:dct=  http://purl.org/dc/terms/
xmins:dcat=  http://www.w3.org/ns/dcat#
xmlins:daq="http://purl.org/eis/vocab/daqg#">
<dag:Metric rdf:about="eexdaq:metric#numberOfRecords"/>
<dag:Metric rdf:about="eexdaq:met rictmeanFieldsPerRecord"/>
<daq:Metric rdf:about="eexdaq:metric#minFieldsPerRecord"/>
<daq:Metric rdf:about="eexdaq:metric#maxFieldsPerRecord"/>
<dag:Metric rdf:about="eexdaq:metric#meanNonEmptyFieldsPerRecord"/>
<dag:Metric rdf:about="eexdaq:metri c#meanNonEmptyFieldsPerDatafieldsPerRecord"/>
<dcat:Dataset rdf:about="eexdaq:dataset#2015 -10- 14-17- 30- 26">
<dct:titte>My EEXCESS dataset</dct:title>
<dcat:distribution>
<dcat:Distribution rdf:about="eexdaq:dataset#KIMCollectDistribution201 5-10-14-17- 30- 26">
<dct:titte>My EEXCESS KIMCollect dataset </dct:titl
<prov:wasGeneratedBy rdf:resource="eexdaq:dataprovider#KIMCollect"/>
</dcat:Distribution >
</dcat:distribution>
<! -- more definition of data distributions -->
</dcat:Dataset>
<dqv:QualityMeasure rdf:about="eexdaq:metric#numberOfRecordsKIMCollect2015 -10-14-17- 30- 26">
<daq:value rdf:datatype="http://www.w3.0rg/2001/XMLSchema#double">13</daq:value>
<daq:computedOn rdf:resource="eexdaq:dataset#KIMColl ectDistribution2015 -10-14-17- 30- 26"/>
<dag:metric rdf:resource="eexdaq:metricknumberOfRecords"/>
</dqv:QualityMeasure>

<dqv:QualityMeasure rdf:about="eexdaq:metricémeanFieldsPerRecordKIMCollect2015 -10- 14-17- 30-
26">
<daq:value rdf:datatype="http Jlwww.w3.0rg/2001/XMLSchema#double">33</daq:value>
<daq:computedOn rdf:resource="eexdaq:dataset#KIMCollectDistribution2015 -10-14-17- 30- 26"/>

<dag:metric rdf:resource="eexdag:metric#meanFieldsPerRecord"/>
</dqv:QualityMeasure>
<! -- more measure s -- >
</rdf:RDF>

Figurel8: Data quality vocabulary example.
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Figurel9: Data quality vocabulary visualisation
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7.2.3 Implementation

We have built a prototyp€ which uses data logged during calling the servicem different data providers.

Most services provide the data in XM£Ethe service provides the data in JSON, the data are transformed to
XML by an internal service of the prototype. In particular, we analyse the input data and retberasimber

of returned fields per record, empty and nempty fields. We also count mean links per record per provider

and analyse which of the URIs in the dataset are reachable. As a result of the analysis the prototype generates
statistics of the measured values and aj@merates charts.

The analysis is performed calling a Java application. Source can be found at Github rélﬁo'ﬁherypplication
can either be run as JUnit test within EclipsestApplnputTestbedRandom100r can also be exported as
runnable JAR file.g@. named aslataquality-demo.jarand therefore be run as Java application from command
line:

java-jar dataqualitydemo.jar \resourcesinput-testbed random-100

It generates amongst others the mentioned bar graphs as well adilesvand RDF/XML files m@ining
information for further processing.

We have also implemented a web application and a JAVA desktop application which uses this library to analyse
the metadata. The web application is deployed btip://eexcessdev.joanneum.at/DataQualityWebApp/
Figure20 shows the web application where the user can upload a XML file with the metadata. After uploading
the file the user must define with a xpathxpression whes the records are located in the uploaded XML file.
Additional the user must define a name of this dataset, which we be used as label in the report and the charts.

P FAOSNI LINBaaAy3ad GKS odzidzy alylrfeasS (KS tRdnalybeite (KS
metadata. When this is finished the link to the generated report appears. This web application limits the size of
the XML file to 200kB. When the user wants to process a larger file or multiple files, we provide a desktop
application. The e can download this application from the web applicatibigure21 shows this application.

Here the user has the same parameters to enter, like xpath to the records and name of the dataset. Instead of
uploading one single filehe user here can specify a directory where the XML files are located. After pressing

0KS odzid2y atylteéeasS RIGFéE GKS FLIWIXAOIGAR2Y dzaSa GKS

;

application. When the processing is finished the reportcanyfopeg A 1 K (G KS o0dzid2y &a2LISy NBL

1 Source code published https://github.com/EEXCESS/dagaality
'8 https://github.com/EEXCESS/dagaality
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L

EEXCESS

DataQuality

With this web-application you can analyse your data. For more general information about the EEXCESS project
please visit:hitp://eexcess.eu/ or hitps://github.com/EEXCESS.

For more Information about this web app please visit:https:/github.com/EEXCESS/data-quality

File upload

Here you can upload your data as XML. The size of the file must be under 200kB. If you want to process more
than one single file or bigger dataset we recommend to use the deskiop application.

+ Choose

Please provide here the x-path where your records are located in your XML-structure.
X-Path:

/[local-name()='BibliographicResourceCollection')/*[local-name()='BibliographicResource'] |

Name of the dataprovider:

The European Library |

I analyse the data ‘

EEXCESS DataQuality report

After analysing your data you can reach the report here: DataQuality Report

EEXCESS DataQuality Desktop Application

If you want to process a larger dataset, we also provide a Desktop Application. To use this Desktop Application
please download zip-archive extract it and start the start.bat script.

@ 2016 JOANNEUM RESEARCH

Figure20: DataQuality WebApp
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Figure21: DataQuality DesktopApp

7.2.4 Results

Record statistics

For testing our prototype we use a randomly selected subset data containieig2@@,000 records from six
data providers. Some data providers include only metadata fields in their service response, if a value for the
actual object is presenfThat is the reason why we calculate the mean value of submitted metadata fields per
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