7 FusepoolP3 ‘.

PROGRAMME

Fusepool P3 Fusepool Publishi Proces$ Perform Platform for Linked Data

FP71 ICT i 20137 SME i DCA (609696)

Use cases and data specified,
data modeled and prepared

Deliverable 1.1

D1.1 Lead:

Adrian Gschwend (BUAS / CH)

Author:

Adrian Gschwed (BUAS / CH)

1st Quality Reviewer:

Marco Combetto (PAT /IT)

2nd Quality Reviewer:

Davide Bruno (RET / IT)

Coordinatordos Cont

Thomas Gehrig (BUAS / CH)

Deliverable nature:

Report (R)

Dissemination level (Confidentiality):

Public

Contractual delivery date:

2014, December 31 (M12)

Actual delivery date:

2015, January 1AUpgrade 2015, July 12

Version: 16
Total number of pages: 42
Keywords:
Copyright

This document contains material, which is the copyridittertain Fusepool P3 consortium parties. This work is licer

under the Creative Commons Attribution 4.0 International License.

To view a copy of this license, visitip://creativecommonerg/licenses/by/4.0/.

nsed



http://creativecommons/

7 FusepoolP3

SEVENTH FRAMEWORK
PROGRAMME

TABLE OF CONTENTS

1. Document History 4
2. Documentation Information 4
3. Document Context Information 4
4. Executive Summary 5
5.  Normative Namespaces 6
6. Stakeholder 7
6.1.Additional Stakeholder 7

7. Introduction 8
8. User Requirements and Data Identification 9
8.1.Motivation 9
8.2. Stakeholders 11
8.3.Datasets and Use Cases 17
8.3.1. Introduction 17

8.3.2.Use Cases 18

8.3.3.Large Scale Validation Uggase: Library Keyword Clusterin 22

8.4.The Case for Linked Data 27

9. Data Modeling 28
9.1.schema.org 28
9.2.WGS84 Geographical Positioning Model 30
9.3.Geographical Shapes 30

9.4. Annotators 31
9.5.Public Transportation Schedules 31
9.6.Weather Information Representation 31
9.7.Data Provenance 32

2015, July 12 Deliverable 1.1 page|2



7 FusepoolP3

SEVENTH FRAMEWORK
PROGRAMME

10. Data Preparation 33
10.1.0Open Data License 33
10.2.Fusepool P3 as a Service 34

11. References 35

12, Acronyms and Abbreviations 36

13. Appendix A 37
13.1. Fusepool P3 Development Roadmap 37

14. Appendix B: Data Sets 40

2015, July 12 Deliverable 1.1 page|3



7 FusepoolP3

SEVENTH FRAMEWORK

PROGRAMME

1. DOCUMENT HISTORY

Version | Name Date Remark
v0.1 Adrian Gschvend 24.11.2014 | Created initial structure
v0.2 Adrian Gschwend 25.11.2014 | Added first chapter
v0.3 Adrian Gschwend 01.12.2014 | First spelicheck, more content
v0.4 Adrian Gschwend 02.12.2014 | Ongoing work on user stories
v0.5 Adrian Gschwend 03.12.2014 | Added schema chapter
v0.6 Adrian Gschwend 04.12.2014 | More work on schema chapter
v0.7 Adrian Gschwend 15.12.2014 | Added Roadmap
v0.8 Adrian Gschwend 16.12.2014 | License section, PaaS
v0.9 Adrian Gschwend 29.12.2014 | Feedback M. Combetto
v0.10 | Adrian Gschwad 30.12.2014 | Cleanup of open issues
v0.11 | Adrian Gschwend 31.12.2014 | Added introduction, reorganized chapters
v1.0 Adrian Gschwend 05.01.2015 | Executive Summary, small fixes
vl.l Adrian Gschwend 08.01.2015 | Added Motivation based on reviewer feedback
v1.2 Adrian Gschwend 10.01.2015 | Last feedback from reviewers
v1.3 Adrian Gschwend 16.03.2015 | Adding use cases based on midterm review feedback
vl.4 Adrian Gschwend 14.04.2015 | More use cases for WWW2015
v1l.5 Johannes Hercher 08.06.2015 | Use Case: Library Kevord Clustering
v1.6 Adrian Gschwend 15.06.2015 | Moved Development Roadmap to AppendiXiat of datasets
V1.7 Thomas Gehrig 12.072015 CrossCheck & Layout

2. DOCUMENTATION |NFORMATION

Deliverable Ni/ Title:

Lead:
Author.

Publication Level:
Online version of this document:https://github.com/fusepoolP3/p@p1-deliverables/blob/master/dideliverable.md

D1.1 Use cases and data specified, data modeled and prepared
Adrian Gschwend (BUAS)
Adrian Gschwend (BUAS)

Public

3. DOCUMENT CONTEXT INFORMATION

Project (Title/Number):
Work Package

Tasks:

Official Citation:

Fusepool P3 (609696)

WP1

T1.1/T12/T13/T1.4

FusepoolP3D1.1

2015, July 12

Deliverable 1.1

pagel4



7 FusepoolP3

SEVENTH FRAMEWORK
PROGRAMME

4. EXECUTIVE SUMMARY

The goal of Fusepool P3 project is to make publishing and processing of open data as linked data easy. For this purpose
Fusepool P3 develops a set of softwam@gonents that integrate seamlessly by sdefined APIs basing on Linked Data
Best Practices and the Linked Data Platform standard.

The Fusepool P3 project partners Provincia Autonoma di Trento (PAT) and Regione Toscana (RET) have been publishing
open dataand are supporting the development of applications and services in the tourism domain for several months.
During this time both partners gained valuable experience in data creation, maintenance and publication.

To ensure that the Fusepool P3 platform ptes software that solves real world problems and provides added value for
present and potential stakeholders, we enter into a dialogue with PAT and RET. This supports us in identifying problems
they have in publishing open data and define use cases Wihkeel Open Data provides an additional value to them and

the ultimate user of the data: Tourists visiting the regions.

Our platform integrates statd-the-art tools like OpenRefine, OpenLink Virtuoso, Apache Stanbol, and Pundit. The P3
platform is develped and tested based on the requirements defined by our project partners PAT and RET within this work
package. Both partners have started working with the platform in an early stage and feedback gets directly integrated into
the agile development procedsFusepool P3.

To support PAT and RET in transforming their data to RDF, we propose various schemas and ontologies that are appro-
priate for open data published by them. We also provide a public platform as a service to minimize the technical knowledge
neecakd for present or potential stakeholders and thus to encourage adoption of the Fusepool P3 platform.

This document describes the tasks specified in Fusepool P3 DOW work package 1: Use cases. It consists of deliverable
D1.1 (Use cases and data specifiedaaaodeled and prepared) and the tasks T1.1, T1.2, T1.3 and T1.4.

2015, July 12 Deliverable 1.1 page|5
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5. NORMATIVE NAMESPACES

In this document the prefixes useddbRIEsshall refer the following IRI prefixed:

Prefix Namespace

dc http://purl.org/dc/elements/1.1/

dcat http://www.w3.org/ns/dcat#

dcterms http://purl.org/dc/terms/

eldp http://vocab.fusepool.info/eldp#

fam http://vocab.fusepool.info/fam#

fp3 http://vocab.fusepool.info/fp3#

geo http://www.w3.0rg/2003/01/geo/wgs84_pos#
gn http://www.geonames.org/ontology#

gtfs http://vocab.gtfs.org/terms#

Idp http:/mwww.w3.org/ns/ldp#

oa http:/www.w3.org/ns/oa#

prov http://www.w3.org/ns/prov#

rdf http://mwww.w3.0rg/1999/02/22df-syntaxns#
rdfs http://www.w3.0rg/2000/01/rd§chema#
schema http://schema.org/

shw http://paul.staroch.name/thesis/SmartHomeWeather.owl#
sioc http://rdfs.org/sioc/ns#

trans http://vocab.fusepool.info/transformer#
void http://rdfs.org/ns/void#

xsd http://mww.w3.0rg/2001/XMLSchema#
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6. STAKEHOLDER

| Name | Company/Organization | Role
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Marco Combetto Informatica Trentina Open Innovation Management
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Roberto Pizzicanella | Provincia Autonoma di Trento PAT Tourism and Culture Department CIO

6.1. Additional Stakeholder

| Name | Company/Organization Role |
Johannes Hercher Universitatsbibliothek der FU Berlin | EDV/Primo
Giuseppe Futia Nexa Center for Internet & Societ| Research Fellow and Communication Manager
Politecnico di Torino (DAUIN)
Danny Ayers hyperdata.it Software Consultant
Alessandra Lenzi Museo Galileo di Firenze Coordinator

This document and the use casesereviewed and validateby these stakeholders according to MS1.

2015, July 12 Deliverable 1.1 pagel|7



7 FusepoolP3

SEVENTH FRAMEWORK
PROGRAMME

/. INTRODUCTION

This document describes the tasks specified in Fusepool P3 DOW work package 1: Use cases. It consists of deliverable
D1.1 (Use caseand data specified, data modeled and prepared) and the tasks T1.1, T1.2, T1.3 and T1.4.

For better readability, this document repeats the basic defimifithme tasks according to the Db All tasks are due in
M12.

The main goal of the Fusepool P3 WB1lo define use cases with the project partners Provincia Autonoma di Trento
(PAT) and Regione Toscana (RET). This is needed to make sure that the Fusepool P3 platform provides software that
solves real world problems and provides added value for pragdmiotential stakeholders.

2015, July 12 Deliverable 1.1 pagel|8
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8. USERREQUIREMENTS AND DATA | DENTIFICATION

T1.1- User requirementsldentify key stakeholders, conduct-ifepth interviews in the tourism related field; map
requirements and expectations to functionality and develop use séegdrased on these requirements to form the
basis of conceptual and functional test models.

T1.2- Identify the data. Select potentially valtedding data sources based on application scenarios and use cases
that a) provide a concrete benefit for the pitbhgencies and SMEs, b) are likely to beused by others and c) inte-
grate well into the existing Linked Data cloud.

8.1. Motivation

To assure that Fusepool P3 creates a real value for the involved project partners and new stakeholders, it is essential to
understand their motivation and needs. The Fusepool P3 project partners Provincia Autonoma di Trento (PAT) and Re-
gione Toscana (RET) have been publishing opert dathare supporting the development of applications and services in

the tourism domain for sexsd months. During this time both partners gained valuable experience in data creation, mainte-
nance and publication.

Public administrations are used to provide services for citizens for a long time. With the introduction of information
technology in the seenties, many of these services started to get automated and more centralized. With the advent and
later the great the success of the Internet, many administrations now provide vertically focused web portals, mobile apps,
etc.

At the same time administratn s r eal i zed that they couldndt provide a
have many more data sets in internal systems that might be useful to the public; it would simply be too expensive to do all
of this by the administration. The Opeatd movement at the same time started propagating opening up locked data sets
to the public. If administrations start to publish data they enable third parties to provide additional services that might b
useful for the public.

After publishing first operdata sets the administrations realized that there could be additional value in the data if the
datasets from different sources and systems would be-}iimieed with each other. In this document we will give exam-
ples about this interlinking in the fietaf tourism but this is true for many more data sets available.

PAT and RET first started publishing data sets which were considered strategic. In Italy in general but also in the two
regions Tuscany and Trentino the most important business is clearsntodtis also includes linked and related indus-

trial activities around tourism. Thus the regions are struggling with one particular question: How can they support and
push tourism by changing their daily operations and if necessary, oneself.

Based on thigjuestion Trentino 2012 started to publish data as open data; particularly related to tourism, culture, and
geographical data.

In July 2012 the Tuscany Region started opening up data, involving authorities, citizens and businesses. The data is pub-
lished ona public platform and mainly released under a Creative Commons license.

Starting from January 2013 the Tuscany Region officially committed to the implementation and management of an open
data platform with the goal to disseminate data from the regionthed regional governments.

1See Open Definition

2015, July 12 Deliverable 1.1 page|9
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To realize this initiative the administration is using the following tools:

1 Guidelines containing general criteria for open data in the Tuscany Region (approved by Resolution of the Re-
gional Toscana 21 January 2013, n.23)
0 Explan to the public what open data is and why it is important. This includes explaining the purpose,
its limitations and how the goals will be reached.
o0 Establish the routes to be taken inside and outside the administration.
Providing a platform for the managent and processing of data in open formats.
Section on the corporate website dedicated to open data, fed directly from the platform itself.
Working group composed of competent professionals in the various sectors involved in the project (ICT, law-
yers, conrmunicators).
1 License that gives the user the ability to reproduce, distribute, transmit and adapt the data freely even for com-
mercial purposes, provided the source is acknowledged.

= =4 -

With the launch of a new portal called Open Toscana in September 20&dintivéstration is also adopting a "dataset
on-demand" approach: if somebody asks for data that is not yet released, government staff will try to respond, and publish
it within a month at most.

Similar steps were taken within the Trentino Open Data project:

1 Guidelines containing general criteria for open data in the Provincia Autonoma di Trento (approved by resolu-
tion of the PAT on 27 December 2011, n.2858)
Explain to the public what open data is and why it is important.
Establish the routes to be taken desthe Trentino System (province, municipalities, public owned companies,
other bodies).
1 Define the data format, required metadata and licenses to be used
{ Startup of the Opendata Trentino profed¢aded by PAT. Involving Informatica Trentina, Trento REBK
and University of Trento; with the aim to provide a platform, establish processes for the selection, management
and processing and publishing of data in open.
1 Creation of a PAT working group composed of competent professionals inside PAT in the fieldt in order
to oversee the overall initiatives (statistics, innovation, legal affairs, etc.)

= =

But the regions realized that publishing data itself is not enough, they also need to link them in better ways. There is far
more knowledge in the data thatuld get exploited by companies and startups if this knowledge is easily accessible.

The regions also hope to change the culture in administrations in positive ways. Currently many administrations seem to
be afraid of opening up data, for example becaunsecould find errors in the public data sets. By showing them that third
parties start to use their data in a different, productive way they can slowly change this culture and motivate adnsinistratio
to release even more data. Providing the right sétasfnologies that facilitates the open data publishing process also
supports this culture change.

2CKAN of PAT at dati.trentino.it

2015, July 12 Deliverable 1.1 page|l0
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8.2. Stakeholders

To answer the questions risen in T1.1 we had to enter into a dialogue with PAT and RET to understand what, why and
how they publish open da&bout their provinces. The provinces are represented by multiple persons working for them.
All of them are at the end of the publishing chain and responsible for publishing data sets from other divisions and groups
as open data. Changes in the data setbeaequested but our partners have limited influence on if and how fast this will
happen. All of them work with IT and have a profound technical understanding of what is needed to publish open data.
While they do see the potential, they do not have afltiandson experience with Linked Data yet; this is one of the
motivations for them to be partner in Fusepool P3.

As of today both partners provide an open data péttased on CKARrepository. CKAN is a data management system
aimed at data publishewganting to make their data open and available. It provides tools to facilitate this publishing step
and helps finding and using data. The data quality completely depends on the data provider. There is no additional work
done on the data sets except addiogie meta information. The data that gets pushed into the system is the data which is
made available to the user.

Currently available open data by PAT and RET is available in particular data formats like CSV, KML, XML and JSON.
App developers need to dolead the raw data and process it using their own ETL (Extract, Transform, Load) processes.
Many of the published open data sets are used in Android or iOS apps aimed at tourists and/or inhabitants of the region.
Some of them are written by the project pars, other apps by 3rd party developers which integrate parts of the published
open data into their own apps. With every update of the raw data the ETL process has to be triggered for every single
application where it is used. If the format of the ravaddtanged, the process has to be adjusted and cannot be automated.
With every new data source, maintenance complexity of these open data sets and its apps increases.

In interviews with PAT and RET it became clear, that this is one of the big obstadiescoftent approach. There is far

more knowledge in these data sets available than what is visible and accessible to the open data developer. This is best
explained by the example of Via Francig&ran ancient road and pilgrim route running from Frand@dme. In their
geographic information system (GIS) RET collects many point of interest (POI) around this anciérithmsadataset is

made available to the public but the data alone does not tell the full story of the POI.

3CKAN of RET at dati.toscana.it

4CKAN of PAT at dati.trentino.it

50pen Source Software, available at ckan.org
6Via Francigena in Wikipedia

"Direct access to the GIS entry of Via Francigena

2015, July 12 Deliverable 1.1 pagel|ll


http://dati.toscana.it/
http://dati.trentino.it/
http://ckan.org/
http://en.wikipedia.org/wiki/Via_Francigena
http://www306.regione.toscana.it/mappe/index_francigena.html?area=francigena_multi_cluster

7 FusepoolP3

SEVENTH FRAMEWORK
PROGRAMME

Uffidc URP PEC Mappadelsito Newsletter RTRT Intranet Toscana Nozizel

Regione Toscana Sistemi informativi georeferenziati

Sulla Via Francigena

Legenda Cerca sul territorio

26M

Ravenna

Percorri la via a piedi ~|

I Previsione meteo per comune

“ l@ Inizio tappa

*%
Strutture amiche del
viandante

CoEnnIRREEED o

Punti di interesse:
M Musei

B35 Gimignano  Monteriggiont:
percorso a pledi 30,044 km

Servizi:
B= strutture ricettive

>4 Strutture ristorazione

Scale 1:1.750.000 E: 1668294, N: 4818119

Via Francigena in the GISSystem

The term point of interest is very generic: It can be something obviously useful in this context like a restaurant or a hotel
along the road. A bit less obvious but still useful are other examples like pharmacies where one can treat iteivlisters fr
walking or public wireless access to upload the latest pictures to Facebook and Instagram. But a point of interest can also
be a snippet of plain text that puts the POI into a historical context. Using this kind of information in a genseb|ae

way is technically much more difficult than the obvious examples. A plaintext example could be that a famous person ate
this specific dish back in the days and it became a signature dish since then. As a tourist | might want to know which
restaurant along ¢hway provides this dish and where | can buy the particular ingredient for taking it home.

From the Via Francigena homepade

It's a space created to give value to responsible tourism: a tourism that enhances the cultural, environmental and histor-
ical heritage of the historic path, creating opportunities for small enterprises and for a conscious development of the
territory.

8Available at visit.viefrancigene.org
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The key point of the Fusepool P3 use cases is to use Linked Open Data as an enabling technology that can link together
tourismdaé wi th cul tural data and mobility data. Our stakeh

As mentioned before data is available in many different formats. In best case for the app developer the data format is
standardized and well supportedETL tools. Unfortunately this is rarely the case as every data user has his own, mostly
proprietary data management tool or application for maintaining it. This can be well seen in the available datasets from
the two provinces PAT and RET. There are w f@dandardized and semantically meaningful data sets in formats like
KML ® or Shapefilé?, which are used for expressing geographic annotation and visualization. In between that there are
semantically still quite valuable XML formats. One example is wealh&#! about the province, although in a Ron
standard schema and using Italian identifiers for the XML elements. The vast majority of the data is available in semanti-
cally poor data formats like CSV or JSON (as of 24.11.2014).

Open Data Trentino Open Data Toscana
XS 2P KMLOthers
3% \1%_\1%,_2%
ROF Others
8% 19% .y
v PDF 32%
Shapefile SC 3%
9% DBF
3%
JON
XML 5%
10% =
5%
ML ShapeFile
9% 13%
JSON WMS
30% 11%
Available data formatsn Trentino Available data formatsn Toscana

The terms "semantically meaningful" and "semantically poor" are indicators of how much work is needed to do something
useful within for example a mobile application. Reading, or in app developer terms paitsig @ certain format is just

the first and often the easier step. Once the data is in a structure the app developer can handle, she needs todigure out wh
the data is about, or in other words understand its semantics. This is where the real veodagt#nts is harder in
semantically poor data formats like CSV and JSON, as the indication about what the field value really means is completely
up to the one providing the data and if available, often hard to understand for others.

This is one of the mairemarks when talking with PAT and RET: While a lot of data is available it lacks even the most
basic form of relationship between the different data sets. They explained it on the example of Tripadvisor: While they
have an impressive dataset for certaimd of data, it is not possible to relate it properly with for example Via Francigena.
These are the kind of challenges they would like to see solved with Linked Data and that is where they need support by a
tool.

%http://en.wikipedia.org/wiki/Keyhole_ Markup Language
10http://en.wikipedia.org/wiki/Shapefile

11http://dati.toscana.it/dataset/previ-meteo-localita
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Another example from PAT and RET showshihis can be useful for app developers and in the end for tourists visiting

the regions. To promote local wines both regions provide a website called Strada del Vino, where one can find information
about specific wines its wine yards. The two web&itésre completely independent of each other and look pretty much
different. In PAT there are more websites, among them VisitTrédtitioe official website for Trentino tourism and
TasteTrentin&, which provide data for Strada del Vino as well. Also most efdbntent is only available in Italian
language excluding visitors from other countries which minimal or no Italian skills. Solutions for the future need to support
multiple languages; RDF can facilitate this process by providing a data model which supptiiple languages by
design.

& Strada del Vino e dei Sapori

J&- del Trentino LE TRE STRADE~ PRODOTTIv  GUSTARE~ SCOPRIREx Q.
; i #\A\\/I o2 il A~ Ritten " saikiGiien Cortina
o i dAmpezzo
St Moritz 1 Mappa I° (ss51]
Bormio :

Laives
Leifers

@ Sondrio Mania

MAPPA DEL GUSTO

Scopri sulla mappa tutti | prodotti e i soci

Belluno
Sedico
sso1
Mel

Feltre
Vittorio

&  Stradadel Vino folina  VEDEto <. Pordenon
i, del Trentino ol P
o] . Valdobbiadene Brugnera
Clusone Darfo Boario A Conegliano- % Azza
o Info sulla strada fgo fezonse Dacii
AR { ss2] Naviga la mappa Cornuda el
Gandino.  Lovere |
Selvino. do¥egto Bassano "¢ Montebelluna Spresiano Oderzo
Nembra [SPacs) delGrappa Sanstin

Foss Lancenigo-villorba Gitiven:

% Sl ena iLiven:
m?\;‘ya LA EIER) = Castelfranco VI A Torre di A
* Lumezzane A \/a Kartendaten © 2014 GeoBasis-DE/BKG (£2009). Google Fehler
\\/ LE TRE STRADE / STRADA DEL VINO E DEI SAPORI DEL TRENTINO f v P 8 e

Strada del Vino Trentino

12http://www.tastetrentino.it/le-tre-strade/strada-del-vino-e-dei-sapori-del-trentino/home/
Bhttp://www.terreditoscana.regione.toscana.it/stradedelvino/ita/index-ita.ntmi
14Trentino Tourism Official Website

15TasteTrentino
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From a data perspective, it would probably be quite straightforward to generalize the information that is made available
for the tourist. It could consists of:

1 Spatial datasets, providing shajesl/or coordinates of
0 Wine yards, cheese makers, apple producers
o0 Wine regions
0 Wine cellars, agricultural tours, events
1 Metadata for those data sets like
0 Who provides wine tasting
Ratings & prices won by wine yards
Pricing, priceranges
Opening hours wherappropriate
Information about shipping to foreign/overseas countries
Import/tax restrictions for foreign countries
Information about distributors of this particular wine in foreign countries
1 Generic information about wine like
0 Types and explanations offfdirent raisins
Characters of wine, related to what is available in the region
Some historical context (could be plaintext)

Linking a specific wine with certain types of meals

Special offers which are available (obviously liked with where)

Information abotirare and special wines, for example addressed at wine connoisseur
Which wines did Julius Caesar drink while building the Roman Empire

O oO0Oo0oo0oo

o

(0]
(0]
(0]
(0]
0
(0]

Strada del Vino Toscana
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fiStrada del Vino in RET andfiTasteTrentino in PAT just contain of and show a small subsethis data. Not all
information might be available as of now but this is mainly related to the fact that it is just too much work to create a
proprietary application for each region.

Linked Data can change this as every region would use the same sdbemescribing the data and an application
developer could easily add new regions that provide the necessary data sets. It would also motivate wine yards, farmers,
agricultural tour providers, breeders and other tourist facilities to provide more infonnaétbut them to get better visi-

bility in the application and thus generate more revenue.

Instead of just providing the raw data about them they can and should also link to related content, which is available in
the Linked Data Cloud. This will increadeetvalue of POls and events and, at the same time, enable those POIs and events
to return more interesting results to the tourist/consumer of the data and again increasing visibility and outreach for the
independent tourist facilities.

2015, July 12 Deliverable 1.1 page|l6
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Datasets and WYeCases

Introduction

The use cases of Fusepool P3 are not limited to those presented in this document. However, within the project runtime it
is only realistic to work with a subset of data available. Additional data sets that could be transformed to Limked Ope
Data are:

= =4 8 _8_9_9_92_42_4a_-42_42_-42_-92

Additional mobility data: Real time data (traffic, bus position etc.), bike sharing, car rental etc.
All kind of accommodations

Museums

Recipes from the region

Cultural heritage as documented in archives and libraries
Wireless hotspots

Street ndex

Ski areas

Sport facilities

Architectural & artistic places

Archeological places

Libraries

Company register

Our goal is to support PAT and RET as good as possible in transforming those datasets to Linked Open Data. The complete
list with links to the dta set is published in the wWéb

16Data Register
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8.3.2. Use Cases

POI and Events during a certain timeframe

A tourist wants to visits the region. She can visit a web page or app where she enters the place she wants to stay and the
time frame. She gets recommendations for Awcmdations, Restaurants, Museums and Events during this time frame.

This should make it possible to plan her trip more accurately as she might chose a certain town during (or not during) an
event taking place. There might be an ICE (In Case of Emergenttghtihat shows here the nearest pharmacy as well.

During popular events there are usually far more tourists and the prices are higher, which can be a reason to not visit this
place at a certain time.

Point for point description:

Load the demo URL

Zoom infout to find the location she wants to go

Tap/drop on the location, this sets a pin on the map

Move the pin if necessary

Enter a time frame (optional)

Click on a "Show more..." button to execute the query

Show POls on the map around the pin

If there was noesult, give a feedback that nothing was found

If there is a result, adjust the query on zoom out so we can see more results

= =4 -8 & 8 & _a _a -2

Bonus:

i Show different kind of colors based on what type of result it is (hotel, accommodation, restaurant etc.)
i Provide a dropdowaor alike where | can select which types of result | want to see.
i Provide a ICE (In case of Emergency) button, which shows-thadarest pharmacies

Address to spatial mapping

Most of the published data sets only provide an address of the point oftiatedleso geo coordinates with latitude/lon-

gitude values. To be able to query those POIs based on a location it is necessary to map them to latitude/longitude values
in WGS84 vocabulary. Google is probably the most widely used service to offer this tarnthef use forbid use of the

results outside of displaying it on Google Maps.

Fusepool P3 needs to provide a comparable service, which can be used for any kind of data without any usage restrictions.

Requirements:

1 Provide a service that can do this basedny location on the world, preferably on open data like Openstreetmap.

i If there are better/more complete alternatives with an appropriate license for a specific country/region, it should be
possible to use this service instead.
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Enhancing textual conten

A considerable amount of data is available in plaintext form, for example descriptions about events, people, locations or
monuments. Many of these descriptions are only available in Italian language. Some of the data sets provide a certain
amount of keywrds that can be used for search. Those terms are again mainly available in Italian language and many data
sets do not provide any keywords at all.

Performing automated linking to other content can greatly improve searchability of the content, espbeialjone
using data sources like Wikipedia/DBpedia or Wikidata.

Requirements:

i Detect language
1 Interlink content with appropriate Wikipedia/DBpedia terms
i Perform named entity extraction on custom thesauri/vocabularies if available

Food and Wine

One of manyreasons to visit Italy is its culinary offer. During the visit of Italian cities and villages tourists visit many
restaurants and get to known to the local cuisine. Many of the specialties that are offered are hard to find outside Italy so
tourists want tduy a particular parma ham, parmigiano, wine or salami to take it home.

It is not easy to find a specific wine, cheese or meat in one of the many shops or markets available due to the almost
overwhelming choice available. Producers and vendors of thes&kes can increase sales when they provide detailed
information about the available specialties and their point of sale.

Requirements:

i Provide a list of specialties as a taxonomy TODO, including translations to other languages and short descriptions.
i Interlink those taxonomies with external datasets like DBpedia or Wikidata.

i In a second step provide tools which allow producers, sellers, restaurants and hotels to provide additional open
data about where the offered specialties can be found.

Opening hours

Most of the currently available Open Data in the regions does not provide machine readable opening hours. Schema.org
provides the necessary vocabulary to provide this kind of data.

Requirements:

i Provide opening hours as microdata within the web siteeoloitation.
1 Or within within/next to the original data set.

i In case it is a web site, provide a link to it and harvest microdata on a regular base and integrate it
into the platform.
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Weather forecasts

While some of the tourist locations are always poputamatter what the weather is doing there are others where weather
influences if a visit to a certain location is more or less appropriate within a trip. In case of inapt weather there are alt
natives which can be proposed to the user.

Requirements:

i Add preferred weather information to point of interests
T Link to alternatives in case of inapt weather
i Provide weather forecasts as Linked Data

Bologna Tourist Guide L'Ospite di Bologna

Many Italian towns provide printed tourist guides, one exampl&ispite di BolognaThis particular guide for the town

of Bologna exists since 32 years and provides information about landmarks, museums, events, restaurants and so on. A
big part of the information is available italian and English language, some only in Italian. The content of the guide is
detailed and well written and a valuable source of information for culturally interested tourists.

While the guide does provide addresses, phone numbers and even a simall matprery appealing for younger tourists
which travel with smartphones and tablets. The website itself is not optimized for tablets and smartphones which makes
interacting with it very difficult. It also completely lacks any machine readable infonmasianicrodata.

By providing all this well maintained content as raw data it could be better integrated:

Provide latitude/longitude for all point of interests

Extract third party keywords (like DBpedia) on the textual content for better interlinking arahability
Translate content to other languages

Make events searchable

Increase visibility for hotels, restaurants etc.

= =4 —a —a -8

City Point of Interest

Among ltalian cities there are fixed point of interest descriptions at various locations. These short despriptioe
information about the specific building or monument. Many of these descriptions are only available in Italian language
and thus of limited use for foreign tourists.

They could be made available by the cities with geo location. Other userdrafséy@ool P3 platform could translate this
information to other languages and integrate them into apps for tourists.

Requirements:

i Provide a list of all point of interests and their descriptions
i Add spatial information to it
i Enhance the textual content toetter searchability

2015, July 12 Deliverable 1.1 page]|20


http://www.ospitedibologna.it/

7 FusepoolP3

SEVENTH FRAMEWORK
PROGRAMME

Public Wifi Locations

Among others Florence is providing public Wifi hotspots. Thisof Wifi hotspotsshould be made available bisked
Data so it can be easily used and integrated by third parties.

Requirements:

T Transform the available data to Linked Data

Museo Galileo di Firenze

The Galileo Museum in Florence is providingaalogue of pieceas Linked Data. The catalogue is not interlinked with
external datasets and thus difficult to search and relate to. Interlinking it to external data sources improves searchability
of the content.

Requirements:

i Interlink the textual descriptions (mainly titles) with external data sources like Wikipedia/DBpedia, Wikidata and
custom thesauri/vocabularies if available
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8.3.3. Large Scale Validation Use Case: Library Keyword Clustering

Introduction

Libraries are under pressure. With the advent of the Internet most of the metadata of e.g. text books are available through
amazonGooglescholar, or the publisheitself, which causes that the usage of libraryrésources declines. Although
librarians put much intellectual effort into the description of contents with controlled vocabubariesr(ty Fileg, their

benefits to the end users are rarely visible.

Librarians put much effort into thecquisitionand management of librargsources. While thousands of librarians are in

charge to handle licensing concerns, loan management, cataloguing, and exchange of basic metadata between libraries,
they pay only little attention to enhance the intellectual process content descriptiget(gwdexing). We organize this

report as follows. To underline the importance of the presersedaseve recon the process of subject indexing from a
librarians perspective, identify needs, and outline intentions to improve both the librarianstrand’ gituation. We

present the recommended developments together with a short analysis of their outcome for the stakeholders, and related
them to the necessity of a tool (Fplatform), that is capable to consolidate multiple data processing and updiasar

a unified workflow.

Librarians perspective

Kate Tagalot is a subject librarian at a big university library. Most of her work day she decides which lzmuksre

and enhances their basic bibliographic metadata (title, author, publication geawittt keywords that describe their
contents. Kate's customers highly appreciate her work, because she allows them to find books well orgarized in
categoriesno matter which languages or century they're written in, nor whictistbeir authors use tiescribe a topic

Kate quickly gets the gist of a publication and translates their contents into a controlled vocabulary, which in turn allows
users to easily access all publications relevant to a certain araarettr(topic). The keywords she assigns also support

her users in browsing or narrowing down their search. It's noteworthy that every keyword she assigns has a unique iden-
tifier, a clear definition, and includes semantic relations (i.e. broader, narronesiated). To distinguish them from
uncontrolled keywords (i.e. Tags) we refer to the term subject headiognoeptfor short.

When Kate indexes a hew Book, gtkéms though the title, TOC and description of a book to compile a list of potential
terms a user could type into the search enginel@Hes up the candidate termsn the Authority Files e.g. thecatalogue

of the national libraryto find anuniqueidentifier for each keyword. Accordinglghe needs teead scope notesand
reference materials (e.g. Wikipedia) to get a thorough understanding of their meaning. Also, shectestethencepts

on coherence with the previous indexing practice, and looks for similar books to check if tjeeit Ise@ddings are useful
too. To abide the library's policy she needs to:

A Pick at least two concepts from the GMIDthority-File (thesaurus) that should have different entity types, i.e.
Persons, Locations, Tirespects, Things or Technologies, and Topics.

A Pick at least one Subje€lass from a hierarchical ClassificaticR\(K or DDC).

A Pick at least one concept from a specialized terminology of the subject area, i.e. ShBwisesbusiness sci-
encesMesHfor biology, CAS for ChemistrytheSoZfor social sciences, etc. A comprehensive list of other sub-
ject terminologies is retrievable BARTOC.
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The work she does is noecessarjinear. She might start with searching &milar records, or already knows a subject
heading to describe the publication at hand. She might harness the semantic relations of a relevant concept to find related
ones or similar books. At any time of the indexing process she looks up unknown neadisextracts from the publica-

tions' contents, and refines her candidates list. All tasks together are best described as iterative process of learning. Not
only about the contents of the publication, but the tdsielf. While she indexes publicationseshlso maintains the
Authority Filesin collaboration with other universithjpraries i.e. extending a subject heading with synonyms or by
coining new terms that yet not covered by the Authorities. According to the time and tools she baality of descrip-

tion may vary. Each day Kate indexes around 20 Books, and much of the time she is looking up information from different
websites and services. Therefore she wants her IT department to support her with:

i Aggregation of the semanticssage and background information of a concept from Wikipedia/DBpedia, library
catalogues, and Authority files joined in a single webpage.

1 Suggestions of possible keywords from the national Authority Eité), foreign Authorities (e.g-CSH at the
Library of Congress), and concepts from specialized subject thesaurusés (&,gheSoz MesHand others).

Although Libary Data, and most of the Subject Terminologiesaccesble free of charge Hte is not able to explore the
contexts of her candidate concepts in a systematic way at a single service or central hub. From a technical perspective this
has the following reasons:

i Huge Datasets geiire much computing power bukehas only a small machine at the workplace

i Different hubs offer the data using various formats and protocols.

i Multiple steps needed to process the data, and it shoulerto @ updates of the datasets analyzed.
i Missing tools that can combine multiple mseand different tools into unified workflows.

(A) Aggregation of Information from Catalogues, GND and DBpedia

The Authority Files used do provide rich semantics, but the process of manual subject indexing is cumbersome. During
indexing a librarian enteran iterative process of learning about a topic. In order to express the contents of a publication
with a controlled vocabulary she needs to looks up scope notes and follows semantic trails of a subject headings, she
performs searches in different librargtalogues and learns about the context by the help of encyclopedias online. While

a subject librarian quickly gets the gist of a publication, her work could be drastically supported if she isn't fotkzad to co
information from multiple places. More piisely she has to aggregate the following informatiomdénself

i About the concegitself, i.e. scope notes, semantic relations, concordance to other vocabularigs{\VK,
STW, theSo3.

1  About their meaning, i.e. descriptions, images, maps (geocodes) from Wikipedia/DBpedia.

i About the usage and context, i.e. what kindeards link to a certain concept and what concepts appear
in conjunction in this record.

Integration of the described information is feasible for technically educated people, since most of the sources publish their
data in compliance to thenked Open Data Principle®tnfortunately, Kate has not the knowledge of e.g. SPARQL to
perform complex queries, or to transform the data according to her needs. Also most data providers in the library domain
don't update their LOD datasets in a timely manner. For instance The data LOD dump of GND updates twice a year. To
get timely updates it is required to access distributed data providers' customized formats (e.g. MARC, MAB, PICA for
library records), and tresport protocols (e.g. SPARQL, SRU, Z239.50).
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In turn this is a complicated situation for a software developer that needs to make sure that everything is in place and
updated in a reliable workflow. Also, having the data at a central hub makes it moreieatt@access information with

less httprequests, and therefore speeds up data intensive apps. Developers might be easily able to build interfaces on the
data to browse Authorities.

For instance a sample annotation cliénbary Enrichment Engine (LEfwas build upon theP1 PlatformThe LEE
showcased the convenient use of the dictionary annotator and the platforms' REST APIS to extract subject headings
from raw texts and to provide further search possibilities for the end users (cf. figure below). However, additional devel-
opments were limited, because of the size of the datasets used. We intent to improve the application with data provided
by this use cse.

LEE - Library Enrichment Engine  Annotator ~ Documentation — Download

Vioodoo [viedie], auch Vodun, Vaudou oder Wodu, ist eine (iberwiegend kreolische Religion, die in Services
Haiti und anderen Teilen Amerikas und in Afrika beheimatet ist. Die Religion ist in westlichen Landern default-local &
vor allem durch Opferdarbringungen und Praktizierung von weiBer und schwarzer Magie bekannt. Stop Words
Durch die Sklaverei kam der Glaube von Westafrika auf die Westindischen Inseln, wobei Elemente
anderer Religionen aufgenommen wurden. Weltweit hat Voodoo atwa 60 Miliznen Anhénger.[1] + default.txt
# monate.txt
 switxt

(Magle OR 4036966-3) AND (Glaube OR 4071867-0) AND (Religion OR 4048396-3) AND Senden

Concepts Tagcloud
* Anhénger => SubjectHoading [ 4124547-7 ) (+) H Anhénger Elemente
EL)rahrzeugbau, Férdertechnik, Raumfahritechnik Vodun O Religion [ 2] 0er @ o
Elemente => SubjectHeading {4127719-3 ) (+) Glaube o Inseln o

Glaube => SubjectHeading ( 4071
Inseln => SubjectHeading ( 41282
Magie => SubjectHeadingSensoStricts | 4036066-3 )
Religion [2x] (4040396-0) ( + )

Sklaverei => SubjectHeading ( 4055280-3 ) (+)

Teilen => SubjectHeadingSensoStricta | 1027514526 ) (+ )
1) (+)

2 Vodun =» SubjectHeading | 4
o Voodoo => SubjectHeading |
o Voodoo => SubjectHeading |
o Wodu => SubjectHeading ( 4

Magie () Sklaverei ) Teilen

Within this objective FP3 platform shows its capability to process huge data sets and to integrate data from multiple
sources. More precisely a union catalogue for library datéa(), an Authority File GND), and data fronDBpedia
Transformation and update routines are not implemented, due to their complexity and limited time within the project.
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(B)Analyze ofco-occurrencef concepts (keyword cluster)

The main goal of this objective is the generation of new semantic relations bdwyeerds(concepts) based on their
co-occurrencén multiple records of a union catalogusska). To find concurrentoncepts we gather records that have a
certain concept (e.gHanns Eissleror "states and musi@ttached (adc:subject We collect albccuring concepts from
the result set. The count of appearance relative to thechasept measures the distance between both conceits.(cf.
below).

The spirit of '68

Europe, Western College curriculum and student protest
Geschichte 1956-1976 j Protest
Nordamerika DoC Studenten

Politische Kultur coacurrent /_,-—’f Studentenbewsgung
Protestbewegung ) de:subject = Universities and colleges
- Etudiants - Aspirations

N de:subject
—

w

&Sht . gna:4058171-8 - S
esleurapa ) ) (Studentenbewegung; de:subject .
de:subject . L
de:subject N
coocurrent i - cooncurrant . .
# B3 > (67%) de:subject

gnd:4226404-2
(Protestbewegung)

coocurrent
(354%%)

O de:subject

-
Eine Welt zu Gewinnen
g

coacurrant
{15%)

gnd:4394007-3
{Achiundsechziger)

de:subject

Achtundsechziger
Aufsatzsammiung
QOsteuropa

Protest movements

Westeuropa

Example Keyword Cluster (red relations) generated froraamrrence of keywords at one record

Co-occurrencenalysis of concepts helps cataloguers to gain insight on how to enrich a record with supplementary con-
cepts, and is reasonably computed in advance. The dotted lines show subject headings as candidateksdoenords
connectedCo-occurrenceelations may be also used to:

A Enhance and verifyexisting relations: Co-occurrenceelations of a certain degree may be selected for analysis
by a domain expert, in order to compile new curated relations betweeortbepts (i.e. relations for narrower,
broader, related relationships).

A Suggest Concepts that strongly occur togethéo expand search strategies. For instance a search for Goethe
could suggest keywords such as authors or topics from the respective.contex

A Building concordance between concept€o-occurrencedetween concepts stemming from different terminolo-
gies/thesauri are usable to find candidates for alignment. It's also possible to suggest them during the subject in-
dexing process to enrich the redsr
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(C) miild word-context's per concept

To get a faster understanding about the semantics of a concept, it is useful to have an holistic overview about the
words/terms used in conjunction with an identifier. Descriptive texts such as titles, abstatspiiovide a viable source

for this kind of word field analysis. We collect the records indexed with a particular concept and save descriptive texts
into aword-contextbag Afterwards we analyze the bag with Named Entity (NER) and Naamitly Linking (NEL)

tools, to spot entities. The count of occurrence of each term is retained as well as the type of each spotted entity (e.g. by
Person, Place, Time, Topic...). The word context (WC) is usable to:

A Examine semantics of a concepDuring the indexing pragss librarians need to decide if a particular subject
heading suits to describe a certain topic. WC's can complemergstatilished concept relations to convey a bet-
ter picture of a subject area.

A Enrich Authority Files: WC's may be a viable source todimissing vocabulary, i.e. terms that aren't attached to
a certain concept (i.e. as synonyms). Also, they may be of relevaccis toew conceptsf a WC contains spe-
cialized terms that are not covered by the Authorities.

A Suggest Concepts based on textput If an abstracts' word conteaverlapswith the word context of a particular
concept, this concept is a possible index term for the record at hand.

A Suggest Concepts based awv-occurrencerelations: Because conceptecurtogether with a certain degg this
unveils new possibilities to search the library catalogue. For instance a search for "Goethe" may suggest keywords
like: "Schiller, Weimar, or linguistics". Thetrengthof co-occurrences usable to adjust the suggestions, based on
their closenest each other.

Conclusion

Libraries want to be compétie to search engines on the web. Concerning new search features and to support resource
intensive subject indexing we plan to (a) collect complementary information, (b) coagpoteurrencesand (¢ build

word contexts of library keywords. The key challenge is to aggregate and transform distributed information from various
locations in several steps, which is cumbersome if it comes to updates in the collaborative environmentplEtiefP3
consoldates the access to differetdita sourcescomputing, and transformation steps into a unified workflow that is
maintainable, and can-ren on a regular basis. The process should run without intervention of the libraries' IT staff after
setup, hence maig the described intentions more viable.
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8.4. The Case for Linked Data

Linked Data addresses some of the mentioned problems users have with Open data. It does that by providing a standardized
format (RDF) that provides among others the following benefits:

1 Every piece of information (data) has its own identifier (URV/IRI).

i Those identifiers can be resolved via the web (HTWR)ch acts as a generalized API for developers.

i Standardized vocabularies describe the meaning of theashata]low to relate informath with each other.
1 SPARQL is its standardized querying language.

i Built-in support for multiple languages by using langutagged string literals.

The Linked Data technology stack [Bizer2009] provides many ways to interact with data in RDF format [K3@jd]ia

This greatly reduces the overhead needed to integrate data sets into apps and thus increases the value of open data. How
ever, one needs new ETL processes to transform raw data to Linked Data. While it facilitates data usage for app developers,
Linked Data requires initially more work by the data owner and publisher.

In the past years many powerful tools got developed or extended to support creation and maintenance of Linked Data.
Also new W3C standards and vocabularies are developed for turniry légg into Linked Data. Many of these tools

and standards are developed, extended or implemented by Fusepool P3 project partners. The emerging Linked Data Plat-
form Standard (LDPY provides standardized means for making collections of linked data resoaccessible.

What is lacking is an integration framework that combines the data transformation to RDF, possible enhancement steps
and the publishing of the Linked Data. Fusepool P3 will provide such an integration framework along with User Interface
toolsthat serve both to model the data publication process as well as to coordinate the human interactions that might be
required while the data is processed.

This framework will integrate statef-the-art tools like OpenRefine, OpenLink Virtuoso, Apache Stanénd Pundit.

The framework is developed and tested based on the requirements by our project partners PAT and RET. Both partners
have started working with the platform in an early stage and feedback gets directly integrated into the agile development
process of Fusepool P3.

17Linked Data Platform 1.0 Primer

2015, July 12 Deliverable 1.1 page|27


http://www.w3.org/TR/ldp-primer/

7 FusepoolP3

SEVENTH FRAMEWORK
PROGRAMME

9. DATA M ODELING

T1.37 Model the data: Identify existing ontologies/vocabularies to model the data, agree on standard structural and
descriptive metadata, and define data models that reuse existing approaches and schemas to maooehielad
other data sources.

PAT and RET do not have much experience with RDF. There are a few datasets available in RDF but they use their own,
ad-hoc schema and are thus of limited use and not actively maintained. To facilitate the process ofRibéating of
the other sources, they asked to get support in choosing and using the right schemas and ontologies.

Finding the most appropriate vocabulary, schema or ontology can be tricky. There is not necessarily one single right
answer, as there are oftenultiple competing ontologies available. In this chapter we present different ontologies which
are an appropriate choice for the data provided by PAT and RET. If there is more than one option available for describing
a certain data set, we chose the orté tie biggest adoption in the real world.

9.1. schema.org

In 2011 several search engine giants launched schedfaargnitiative to "create and support a common set of schemas

for structured data markup on web pages". The Semantic Web community firstexititzis effort but the involved parties
started talking with each other and later several people from the Semantic Web community started providing a "proper”
RDF mappiné®. Meanwhile schema.org seems to use "a simple-f@Fgraph data model" and expostssschema as

RDF&°. However, there is no content negotiatian place and the only language available for description of classes and
labels is English.

Looking back three years schema.org had a huge impact, many sites started to include structuediinfethin their
websites and the support of first RDFa and later JSORF made people use Semantic Web technologies without being
really aware of it. This increases visibility and perception of the Semantic Web as a whole.

18Homepage at schema.org, source code at Github

19Homepage at schema.rdfs.org, source code at Github

20RDF in Attributes, see RDFa primer

21A good introduction to content negotiation can be found at Mozilla Developer Network

22JSON for Linking Data (JSON-LD) is a JSON based RDF serialization. See json-ld.org.
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Using schema.org within Fuseol P3 as one of the main schemas makes sense for various reasons:

1 Its popularity for search engine optimization (SEO) makes it well known. Mostamebapplication develop-
ers probably heard of it already or even use it.

1 Due to its SEO origin, schema.qugpvides a lot of classes and properties in the tourism related field. Exam-
ples:

Restaurant

Opening hours

Museum

Place

Pharmacy

telephone
0 Postal address

There are mappgs available for other popular sched#s

While the descriptions are only available in English, they are pretty understandable and well maintained. This is

not always the case in the schema world.

O O0OO0OO0OO0oOo

E ]

One of the wishes from PAT and RET is to provide Italiamdfations for at least the classes and properties which are
useful within the Fusepool P3 use scenarios. This can surely be done within our Fusepool P3 platform and during the
second year of Fusepool P3 it might make sense to talk to schema.org maraadhsee if those translations could be

made available for others. According to discussions with schema.org team members there is no effort so far in translating
schema.org to other languages. However, they are interested in discussing integratiotrafsiations, although they

said that schema.org is a moving target and can and will change in the future.

While schema.org defines a lot, it is not sufficient for all data currently available by PAT and RET. Also in some domains
other schemas are moreputar so it does make sense to use them as well within the Fusepool P3 platform.

23http://dcmi.github.io/schema.org/mappings.html

24https://github.com/mhausenblas/schema-org-rdf/tree/master/mappings
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9.2. WGS84 Geographical Positioning Model

To represent positions, the most widely used standard in cartography, geodesy, and navigation is World Geodetic System
(WGS). Its mostecent version is WGS 84 There is an RDF representation available which is widely used in the Se-
mantic Web world, called "WGS84 Geo Positioning: an RDF vocabudfaty'provides definitions like:

1 SpatialThing

1 location
1 latitude, longitude (or a combinatiarf both)
1 altitude

There is a competing definition available in schema&’dogt within Fusepool P3 we will focus on the W3C namespace.

To be able to query point of interests it is essential that they represent a geo coordinate. If there is no laititutte/long
value available, the data should be enriched within the Fusepool P3 pipeline so it can be queried properly. For querying
this data we use GeoSPAR&Ior comparable (nestandard) services provided by the triplestore.

9.3. Geographical Shapes

There are seval data sets available that provide geographical shapes, for example Geography Markup Language (GML).
Transforming data sets like this to RDF is a relatively new field and it generates some interesting questions especially in
regard to the way shapes aepresented in triples. Fusepool P3 is using existing work to translate such data to RDF, like
the XSLT based transformation descritfad the GML2RDF paper [Brink2014].

The first version of GML was represented in RDF, after that it became a XML formatkeha. The work described in
this paper appears to be a proof of concept, several namespaces do not seem to support proper content negotiation and/o
return a RDF schema.

Virtuoso also supports transforming KML to RDF. The Virtuoso KML Transformer extPd@cemarkeatures capturing

their name, description arRbintattributes. ThdPointattribute specifies a longitude, latitude and optional altitude. The
transformer also extracts any custom data attached to a placemark through "ExtendedData dlésniempertant to

remark that these elements are proprietary and we cannot do more than expose them within another Fusepool proprietary
predicate. They need to be changed to a more useful predicate by another transformer within the Fusepool P3 platform.

25World Geodetic System WGS 84

26\WGS84 Geo Positioning: an RDF vocabulary
27schema.org GeoCoordinates
28http://www.geospargl.org/

29From Geo-Data to Linked Data: Automated Transformation from GML to RDF
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9.4. Annotators

The Fusepool P3 Annotation Model is used by all Annotator implementations of the Fusepool Platform. Annotators and
transformers together build the components of the Transformation API.

An introduction to this model can be found in deliverablelD%he final specification of FAM is presented as part of
deliverable D3.1. An online documentation of the model can be found in the corresponding Github répository

9.5. Public Transportation Schedules

Information about public transportation schedules asd@ated geographic information is made available in the General
Transit Feed Specification (GTFS)GTFS "feeds" allow public transit agencies to publish their transit data and develop-
ers to write applications that consume that data in an interoperajle wa

A GTFS feed is a collection of CSV files in a common format. There are several transformers available that convert GTFS
to RDF, one of them is integrated by Virtuoso and used within the Fusepool P3 platform. While there is no official RDF
schema from Gagle some volunteers created an RDF specification; it is availabteal.gtfs.oréf.

9.6. Weather Information Representation

Surprisingly it seems to be particularly hard to find a widely used ontology that is suitable for weather information repre-
sentationWe found several examples of weather representations in RDF but most of therhasesadabularies. After
asking around in the Semantic Web scene we could identify an OWL ontology by using thesk@h functionality.

Paul Staroch developed this ontgyowithin his master thesis [Staroch2013]. The thesis, a presentation and the ontology
itself is available at his homepafeThe ontology makes a very complete impression and is to our knowledge currently
the best choice for representing weather data irF.RID LUV we could find two ontologies, one within the
www.auto.tuwien.ac.abamespace. From what we can see this seems to be an earlier, incomplete version of the Smart
Home Weather ontology and should not be used. The most recent version can be fdtymépatul.staroch.name/the-
sis/SmartHomeWeather.owl¥nfortunately we could not reach the author to verify this.

30Fusepool P3 Annotation Model

31Qfficial GTFS homepage at Google Developer

32Homepage, RDF schema and Github repository

33LOV, your entry point to the growing ecosystem of linked open vocabularies

34Homepage at paul.staroch.name
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9.7. Data Provenance

Fusepool P3 is supporting open data publishers and users in creating Linked Data. It is important to keep track of the
purpose and provenance of the data so both the users and the publishers can keep track of the available data sets.

In the Semantic Web world there are wedtablished ontologies that support us in this process:

1 VolD35is used for expressing metadata about RBfasets. It is intended as a bridge between the publishers and
users of RDF data, with applications ranging from data discovery to cataloging and archiving of datasets.

1 Prov6can be used to represent and interchange provenance information generateckint difstems and under
different contexts.

f DCAT37 facilitates interoperability between data catalogs published on the web. Publishers increase discovera-
bility and enable applications easily to consume metadata from multiple catalogs.

Fusepool P3 does natld any of these information by default. It is the responsibility of the user to add specific information

to the data describing its use and provenance. Automatically adding specific metadata to the triples was discussed within
developers but is currenthot supported in the platform. However, it might be added in the future where appropriate and
feasible.

35Describing Linked Datasets with the VolD Vocabulary
36PROV Model Primer
37Data Catalog Vocabulary (DCAT)
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10. DATA PREPARATION

T1.4- Prepare the data: Adopt and implement consistent representations of data resources along with their human
and machine readald descriptions, evaluate and specify appropriate data publication licenses as well as appropriate
hosting solutions and regular maintenance intervals.

10.1. Open Data License

Both PAT and RET decided to use liberal Creative Com#itinenses. Most of the contefor PAT and RET is released
under a CaBY* license. For RET this was a decision of a permanent working group, which is in charge of facilitating
the process to liberate data as open date in the Regione Toscana. In PAT the working group went aisifey adalef

that requires the use of useful open data licenses. Some of the content is also released tinder CCO

CCO is basically giving up all rights on the data, from the definition on the Creative Commons homepage:

The person who associated a workhitiis deed has dedicated the work to the public domain by waiving all of his|or
her rights to the work worldwide under copyright law, including all related and neighboring rights, to the extent gl-
lowed by law.

You can copy, modify, distribute and perfdira work, even for commercial purposes, all without asking permission.

CC-BY is still a very liberal license and allows to share amd adapt the data for any purpose, even commercially.
However:

You must give appropriate credit, provide a link to iherise, and indicate if changes were made. \

PAT is currently investigating about an issue to be compatible with OpenStréétiiaieh is using the ODIE license.
This license is comparable with €Y, from the OpenStreetMap homepage:

You are free to copylistribute, transmit and adapt our data, as long as you credit OpenStreetMap and its contributors.
If you alter or build upon our data, you may distribute the result only under the same licence.

38See Creative Commons homepage for more information
39Attribution 4.0 International (CC BY 4.0)

40Linee guida per il riutilizzo e la diffusione dei dati pubblici (Guidelines for the use and dissem-
ination of public data)

41CCO 1.0 Universal (CCO 1.0)Public Domain Dedication
420QpenStreetMap

43See opendatacommons.org/licenses/odbl/
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In the human readable definitithit clarifies additionaktatements about adapting and using the work:

Attribute: You must attribute any public use of the database, or works produced from the database, in the manner speci-
fied in the ODbL. For any use or redistribution of the database, or works produced fsaa ifjust make clear to oth
ers the license of the database and keep intact any notices on the original database.

ShareAlike: If you publicly use any adapted version of this database, or works produced from an adapted database, you
must also offer that adégd database under the ODbL.

Keep open: If you redistribute the database, or an adapted version of it, then you may use technological measures that
restrict the work (such as DRM) as long as you also redistribute a version without such measures.

This is asmart move as it clearly encourages using the data for commercial purposes but at the same time requires that
changes are released under the same license and restricted versions of the work are also available in a public version.
OpenStreetMap was initiglusing a Creative Commons license but they run into issues they did not think of before and
where Creative Commons is not appropriate enough for complete database dumps. These reasons are well outlined in an
article at O'Reilly Rad4r. As a conclusion, ost of the content for PAT and RET can be used undeBE€®@r CCO

license, which currently provides one of the best choices for open data.

10.2. Fusepool P3 as a Service

In discussions with PAT and RET it became clear that they do not intend to compile aegelapohent versions of the
Fusepool P3 platform on their own. To make sure they can test the platform on a regular base and give feedback to the
developers, the Fusepool P3 team provides a public version of the pf&tfohis version is used by the Fusep®3

team, PAT and RET and in 2015 also by other stakeholders which will be involved with the project.

It is also important to make sure that developers can run their own versions of the platform. But not everyone wants to
compile the whole stack on hisvn; for that reason the Fusepool P3 team decided to use continuous intégradien
available on the Github platform, which are using Travi§ @Ithe background. New releases of the software are auto-
matically built by Travis Cl and made available azdoy on Github.

One of the feature requests by PAT and RET is to make it easy to discover and source data from CKAN open data portals
into Fusepool P3. Within Q2 we will evaluate the complexity of this feature and implement it if feasible.

44See homepage

45See Why OpenStreetMap is moving from Creative Commons to the Open Database License.
46Available at sandbox.fusepool.info

47See Wikipedia

48Available at travis-ci.org
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12. ACRONYMS AND ABBREVIATIONS

Acronym Degription Acronym Description
ACL Access Control List API Application Programming Interface
BUAS Bern University of Applied Sciences CKAN Comprehensive Knowledge Archive Network
Csv Commaseparated Values ETL Extract, Transform, Load
FP3 Fusepool P3 GIS Geographic information system
GML Geography Markup Language GTFS General Transit Feed Specification
HTTP Hypertext Transfer Protocol HTTPS Secure Hypertext Transfer Protocol
IRI Internationalized Resource Identifier ul User Interface
JSON JavaScript ®ject Notation JSONLD | JSON for Linking Data
KML Keyhole Markup Language LDP Linked Data Platform
LDP-BC | Linked Data Platform Basic Container LDPC Linked Data Platform Container
LDP-DC | Linked Data Platform Direct Container LDP-IC Linked Data Platform Idirect Container
LDP-NR | Linked Data Platform No#RDF Source LDPR Linked Data Platform Resource
LDP-RS | Linked Data Platform RDF Source PaaS Platform as a Service
PAT Provincia Autonoma di Trento POI Point of interest
RDF Resource Description Framework RDFa RDF in Attributes
RDFS RDF Schema REST Representational State Transfer
RET Regione Toscana SEO Search engine optimization
SPARQL | SPARQL Protocol and RDF Query Langua| SQL Structured Query Language
URI Uniform Resource Identifier URL Uniform Resouce Locator
W3C World Wide Web Consortium WG Working Group
WP Work Package XML Extensible Markup Language
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13. APPENDIX A

13.1. Fusepool P3 Development Roadmap

Fusepool P3 aims at bringing the presented use cases into the reality. To do this we need to thakdéhsupdatform

provides the necessary features and usability so that PAT, RET and other stakeholders can use the Fusepool P3 platform

in their environment.

To get there, Fusepool P3 is using an agile development model that is oriented at tH& i@efumdology. A rough

development roadmap was presented and agreed on at the Salzburg project meetup in May 2014. The roadmap is basec

on The Go Product Roadntdjand defines the following milestones.

The roadmap is permanent work in progress and gets updatedlimgly. Based on WP1 requirements outlined in this
document, the WP1 team fills the Fusepool P3 Jira Batkidth user stories and defines Scrum sprints with the devel-

opers.

Timeframe

Goal

Features

Metrics

Bootstrap!

01.01.14-07.05.14

Build theteam and get
started.

A Website

A Agreement on tech-
nical architecture

A Integration of some
partner tools

A Scrum methodology

A Contractual frame-
work and roles es-
tablished

A Everyone commits
on common architec
tural principles

A The website repre-
sents the team, the
partrers, its diversity
and the goals

A Everyone under-
stands and partici-
pates to Scrum

A All roles are as-
signed

A Contractual frame-
work ensures all
partners can benefit
from website (do-
mains etc.) during
and after the grant
period.

49See The Scrum Guide

S0Available at the homepage of Roman Pichler

51Public Fusepool P3 Jira
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Timeframe

Goal

Features

Metric s

Spaceport

08.05.14-15.07.14

First version of plat-
form foundation imple-
mented; Major REST
APIs defined and pro-
totype implementationy
available.

A Roadmap and back-
log (T1.1)

A Some data sources
identified and core
ontologies deter-
mined (part of T1.2
T1.4)

A LDP Implemented
A First GUI

A First extractors

A Jira Backlog is filled
with high-level sto-
ries

A LDP platform avail-
able

A Initial REST APIs
defined and imple-
mented

Neil
Armstrong

16.07.14 05.10.14

User can start using th
software for enrich-
ment tasks; exteat
developers can use ou
clearly defined REST
APIs.

A Basic REST APIs
are defined an proto
typically imple-
mented

A First user documen-
tation

A Ul POC

A Deployment manual

A User can setup and
start a semantic en-
richment process (or
command line)

A Developers docu-
mentaton available
so they can imple-
menting their own
services

A First HTML5 based
Ul POCs available

ISS

06.10.14- 05.02.15

Our software can be
used by many people.

A Stable REST APIs &
documentation

A Full P3 workflow
implemented

A Fusepool P3 plat-
form instance avéi-
ble for PAT and
RET

A Required use case
schema/vocabularies
are identified

A Project partners pro-
vide first examples
in using the pro-
cessing pipeline with
PAT and RET da-
tasets

A PAT and RET are
able to integrate thei
own data sets into
the pipeline

A Stable impementa-
tions of available
transformers and en
hancers
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Timeframe

Goal

Features

Metrics

ULCS 06.02.15 05.06.15| The platform can han-| A Stable platform that | A Large amount of da-
dle large amounts of scales tasets from PAT and
data. RET are published

as RDF
A Platform scales ap-
propriately

Teleporter 06.06.15i Smooth and elegant | A Easy to understand | A PAT and RET are

02.10.15 data tools. Uls for all necessary| using the platform

steps available actively

A Schemalvocabulary | A Additional stake-
integration & sup- holders are identifiec
port for the user and partially start us

A More transform- ing the platform
ers/enhancers (wher| A Public release of the
appropriate) platform, new users

attracted
Opal 03.10.15 31.12.15| Make it shine. A stable platform, eas{ A Stable retase of the

ily deployable

P3 platform

A Fusepool P3 is used
outside the P3 con-
sortium
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14. APPENDIX B: DATA SETS

The list of data sets is maintained in an online Google Doc document at
https://docs.google.com/spreadsheets/d/1rbvIPCY Q6IJtK&EOrSKO02Wnjjz
vYobMoPtH63U/edit#gid=0

This is a snapshot of the list in June 2015. Pointers to the CKAN dataset locations can be found in the

online version of the documen

Name

Description

EV Charging Stations

Mountain Hiking Trails

From SAT- Societa Alpinistica Tridentina

Simon of Trento Places

From San Pietro Parish Trento

First World War pillbox

Pillbox map of the World War |

Near real-time meteo

Typical restaurant
Trentino

Typical restaurant of Trentino. Places were you can usually eat traditional food
of Trentino

Historical shops Trentino

Shops and hotels designate as historical place

Public transportation

Urban and extra-urban buses

Point of interest

Point of interest in Trento (JSON) related to the places where Universiadi 2014
took place

Point of interest of the Valsugana (JSON) related to the places where Universi-
adi 2014 took place

Point of interest of the Cembra (JSON) related to the places where Universiadi
2014 took place

Point of interest of the Trentino (JSON)

Ski areas

Skiarea Campiglio

Roads Trentino

Roads of Trentino

Bicycle paths Trentino

Urban Roads of Trento

Urban roads of Trento

Public shops of Trento

Public shops with description in Trento

Urban Roads of Rovereto

Urban roads of Rovereto

Typical recipes

Typical recipes of Trentino in XML

Accomodations in
Trentino

Hotels with addresses, prices, type of accomodation, service available etc.

Hostels/Camping/B&B in
Trentino

Different types of touristic accommodation with address, price, type and ser-
vice available etc.

Agritur in Trentino

Agritur accomodations/restaurants
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Touristic Area

Touristic areas with multilanguage desciption, images, and touristic office
address and contact

Ski areas Ski areas with multilanguage description, geolocation, and touristic office
address and contact
Ski districts Ski districts with multilanguage description, geolocation, and touristic office

address and contact

Sport facilities

Sport facilities, with geolocation, and a multilanguage description

Tourist attractions

Tourist attractions divided by category, with a multilanguage description,
and geocoordinates

Events

Events with description, prices, date, geocoordinates, suitableFor and others

Itineraries

Various itineraries in Trentino, with location, description, best periods, suitable
for and category

Architectural & Artististic
places

Map (shapefile) of the architectural and artistic heritage of Trentino, with
description, propriety, type, category, data collection date, etc.

Archeological places

Map (shapefile) with description of the archeological places of Trentino

Libraries of Trentino

XML file listing and geocoding all the public libraries in Trentino

Books Catalogue Service
in Libraries of Trentino

SOLR Interface for searching books on the catalogue

Pharmacies of the
Trentino

Pharmacies of the Trentino

Pharmacies of the Tuscan
region

Pharmacies of the Tuscan region

Tuscany active and regis-
tered firms for joint legal
and economic sector.

Active and registered firms for joint legal and economic sector.

Companies registered and
closed

Companies registered and closed

Weather Forecast in
Tuscany

Weather Forecast in Tuscany

Population density in
Tuscany. 2012

Population density in Tuscany. 2012

Museums

Museums

Restaurants and shops in
Tuscany

Restaurants and shops

Regional Technical
Cartography

Regional Technical Cartography

HotSpot City of Pisa

HotSpot wifi City of Pisa (RDF format)

Presence of tourists in
Tuscany

presence of tourists in Tuscany
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Beds, bedrooms and
bathrooms of the receptive
turistic areas of the region
of Tuscany

Beds, bedrooms and bathrooms of the receptive turistic areas of the region of
Tuscany

Areas of wine production
in Tuscany

Map (shapefile) Areas of wine production in Tuscany

Events

Events with description, prices, date, address, zip code, name of the museum

Places of entertainment

The places of entertainment Tuscan georeferenced: theaters, cinemas, and
more.

Accommodation in

Accomodation in Tuscany

Tuscany

Archives State Archives, the municipal archives, the provinces and the region itself, the
archives of the industries, the archives of ecclesiastical bodies, religious and
welfare, the archives of the academies, schools and universities, theatrical mo-
vements political and trade union.

Libraries state libraries, university, church and private libraries and the Vieusseux, the

Georgofili Academy

Timetable public transport

Timetable public transport

Database Museo Galileo:
tools, books, photographs,
documents

Database Museo Galileo: tools, books, photographs, documents

WiFi access points - the
Metropolitan City of Flo-
rence

WiFi access points - the Metropolitan City of Florence
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