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A Platform for the Reuse of Public Data in Piedmont

ANNA CAVALLO, CLAUDIA SECCO, GIULIANA BONELLO

SAVERINO REALE, VITTORIO DI TOMASO, FEDERICO CAIRO∗

SUMMARY: 1. The Management of Information in the Piedmont Region – 2. The Or-
ganizational Model – 3. The Legal Basis and the Licence System – 4. Technological
Description – 5. Published Data and First Applications Developed – 6. Semantic Web
– 7. Evolution

1. THE MANAGEMENT OF INFORMATION IN THE PIEDMONT REGION

In the Piedmont region, information owned and produced by the public
bodies is in its major part managed by CSI-Piemonte, an in-house institution
of the Piedmont PA. The data are collected from more than 80 local gov-
ernments and are structured over more than 1.300 alphanumeric databases,
more than 1.400 geographic databases, 160 databases for decisional support,
and a number of textual databases (deriving from the dematerialisation pro-
cess) and multimedia databases (deriving, for example, from digitalisation
projects such as the Piedmont Digital Library for example). Of course this
amount of information is steadily increasing.

The aim of the project dati.piemonte.it, developed for the Piedmont Re-
gion by CSI-Piemonte, is to provide citizens, researchers, students and busi-
nesses with the opportunity to access this extraordinary wealth of informa-
tion, in digital and open format. This may help to simplify lives of citizens
and to stimulate businesses in creating new services and job opportunities.

2. THE ORGANIZATIONAL MODEL

CSI Piemonte has been working on Open Data since 2004, and the adopt-
ed approach follows the four levels indicated by the European Interoperabil-
ity Framework: the political, organizational, legal and technical-semantic
levels. CSI Piemonte has indeed supported the Piedmont Region to define a
framework for the reuse of regional Public Sector Information based on the
European guidelines. The political actions taken by Piedmont Region were
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aimed to the issue of a Protocol and guidelines for reuse of the information
wealth, and a model of standard licence. CSI Piemonte supported the orga-
nizational and legal aspects of the project defining a framework, work-flows
for reusable data, and instruments to carry them out, and supporting the
draft of regional Guidelines.

At the present, the project has become more than the implementation
and evolution of an Open Data platform, and more partners have joined the
working group. The overall aims of the project are to support the diffusion
of data reuse within society and all the aspects are covered by different part-
ners. The Piedmont Region is the leader of the working group, and has a
supervision of communication aspects. Top-IX, a non profit consortium,
has the role to interact with businesses in order to favour the development
of apps, and to take initiatives for the diffusion of the use of dati.piemonte.it
in the territory. NEXA Centre, a research centre connected to the Polytech-
nic of Turin, has the role to monitor new trends, opportunities for alliances
with international partners and project opportunities. This Centre more
over in the project has a role of taking care of the legal aspects of Open
Data, together with the Legal Office of CSI Piemonte. CSP (Centro Super-
calcolo Piemonte), a research body, has the role to monitor evolution trends
in technological innovation. CSI-Piemonte is the technological partner that
implements the platform. It has also a role of centre of competence to sup-
port the use of public data and to disseminate the guidelines and platform of
Regione Piemonte.

3. THE LEGAL BASIS AND THE LICENCE SYSTEM

The European policy for the promotion of the use of public data stems
from Directive 2003/98/CE. According to this Directive, PAs should en-
courage the reuse of their information, with the adoption of easily accessible
digital formats, standard use licences, fair and transparent conditions among
the different operators. The Directive on PSI was implemented in the Italian
legislation with Legislative Decree 36 in 2006 (as later modified by the Law
n. 96 in 2010). The Piedmont Region promptly complied with the directives
adopting the necessary Regional regulation and launching the new portal.

One of the first activities carried out in the project concerned the defini-
tion of the process (including the regulations and technical components) to
be adopted to evaluate the actual reusability of each regional set of data, and
the appropriate licence to apply to it. In an initial phase of the project, in
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2010, a “dynamic” approach was adopted and an attempt was made to define
standard rules and tools to generate dynamically licences on the basis of a
“matrix” of combinations of data users and kind of allowed use. This action
was accompanied with the issue of the first guidelines for the publication of
the regional data, implemented with Regional Decree 31-11679/2009, and
the relative ad hoc licence model to reuse regional data.

The described approach proved to be a good one on the aspect of stim-
ulating discussion and sharing awareness about consequences and potential-
ities of making data available, but it was soon clear that, in order to really
obtain a release of data, a simpler approach was required. In 2011 a “bottom
up” approach was adopted, based on the principle of approaching simple
cases for immediate release to the public and then to address more complex
cases step by step. The licensing system Creative Commons (from CC zero
up) was adopted, and as a result a large amount of data was immediately
released by means of the Web portal dati.piemonte.it. The issue of new re-
gional Guidelines regulated this step (Regional Decree 36-1109/2010).

These new guidelines state that all aggregate/anonymous data, or data
without privacy constraints, owned by the Piedmont Region, are reusable
adopting CC0 License as standard licence, and enforce the principle that
data are free and they can be redistributed. Moreover, the Guidelines define
a Reuse Licence Model and an Operative Guide for the adoption of an alter-
native licence to the Creative Commons – CC0 Licence to be implemented
if the basic licence cannot be adapted to the data typology to be made public.
Detailed information is available, in Italian, in the section Normativa (“reg-
ulation”) of the portal, at http://www.dati.piemonte.it/normativa.html.

4. TECHNOLOGICAL DESCRIPTION

The development of the portal ant its management platform was carried
out according to a progressive incremental logic. In May 2010 a beta version
of the platform was released. This version was focused on download and
feedback components, since the main goal was to stimulate the creation of a
community that would actively take part to data inter-exchange, providing
feedback/opinions/advise on the data they find and the tools to use them.

Version 1 of the portal, launched in December 2010, consolidated the
system architecture, evolved search mechanisms and integrated the portal
metadata with the geographic data catalogue SITAD and the alphanumeric
data catalogue InfoDir. The architecture (see Fig. 1) exposes the functionali-
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ties of the portal and the interaction of the system with the data source asset
registers. Currently the connected registers are InfoDir and SITAD, but the
future evolutions will include other data sources.

Fig. 1 – The architecture of the platform dati.piemonte.it

Information Directory (InfoDir), is a project that started in 1996 for Pied-
mont Region and later was joined by other public bodies (Municipality and
Province of Turin, Piedmont Regional Council), thus actually becoming the
inter-institutional catalogue of Piedmont PA. It is a register that collects
all metadata of databases and services of the Piedmont local governments.
Thanks to a workflow that, following software lifecycle, collects and con-
stantly updates technical metadata and with the help of a capillary network
of backoffice instances (data stewardship), distributed in local government,
that collects business metadata, metadata quality is controlled step by step
and then supervised by a metadata manager.

SITAD is the Diffused Information System for Land and Environment of
Piedmont local governments. SITAD also collects data by means of the Cat-
alogue of Environmental Information, implemented to comply with Leg-
islative Decree 195/2005 – implementation of the directive 2003/4/CE on
access from public to environmental information.
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The above described asset registers are the central point in the CSI data
governance program. Metadata information are stored in the CMS database
(MySql) and the data acquisition from different systems is carried out through
batch procedures to load the data into the CMS. Moreover, this layer also in-
teracts with search engine (Motric platform) to index and search data. These
two components communicate by means of http/xml protocol.

Version 1 offers to the users the basic functionalities of download and
use reusable data of the Regione Piemonte. Access to the portal is free and
it is possible to consult metadata relative to reusable data that are censed in
the registers. Users may search data by entering a word or set of words,
or select a tag in a list. Once the data of interest have been selected, the
system presents the detail fiche with the 1st level metadata (Dublin Core).
In addition to all the detail information (title, topic, description, institution,
update frequency, file type and size, and tag), the data fiche also includes the
reference of the downloadable file and of the licence associated to the file.
Users may also consult other connected data, selecting them from a data list
on the same topic. They can publish a comment, rate the data and advise the
Redaction of the portal about data that they may require and that are not
available on the portal, by sending an email.

To download data, user is required to accept the conditions set by the
use licence before downloading the data set. Reusable data are put at users’
disposal as CSV files if they consist of a single data collection, and as XML
files if they consist of a data collection including more objects related each
to other (for example more entities or the whole content of a data base) or
geographical formats for geographical data. Nowadays users can download
more than 150 set of data on different topics, such as education, agriculture,
commerce and business, vehicle accidents statistics, and many others. Please
note that the same data set can be associated to more than one subject, this
must be kept in mind when consulting the section of statistics on downloads.

In addition to downloading the data, users can interact with the Pied-
mont Region through tools that make it possible to leave feedback and pro-
pose new ideas on how to use the data themselves. A data rating system
was also implemented, that will be a sort of litmus test to show what data
are considered more useful and more appreciated by the users. The system
provides a FAQ section, to answer questions about the topic of data reuse,
and also offering support for eventual problems that may arise while using
one of the downloaded data bases. Moreover, the portal also hosts a tutorial
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that simply explains what data reuse is and what the users may do with the
downloaded data.

The Version V1, in addition to the functionalities of version Beta, in-
cludes also a section of statistics, with a day by day record of number of
accesses to the site, and reports on the number of downloads of datasets, the
most downloaded subjects and reports about the amount of data sets made
available by each single Public Body, such as Regional Directions.

At the date of April 2011, these are the results of these feedbacks:

May-11 43870
Apr-11 33410
Mar-11 27894
Feb-11 22987
Jan-11 19807

Dec-10 16970
Nov-10 14046
Oct-10 12578
Sep-10 11322

Aug-10 10645
Jul-10 7874

Jun-10 3175

Tab. 1 – Site visits per month (incremental)

May-11 8814
Apr-11 7854
Mar-11 7031
Feb-11 6292
Jan-11 5661

Dec-10 2840
Nov-10 -
Oct-10 1821

Tab. 2 – Downloads at the end of months (Incremental)

5. PUBLISHED DATA AND FIRST APPLICATIONS DEVELOPED

The portal offers a catalogue of the public data that are available to be
reused. Currently, this is a report of the number of available data for regional
department.
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Department of Regione Piemonte Searchable
datasets

Datasets
available for
download

Total

Institution and advocacy 2 2
Institutional communication 1 1 2
Strategic planning, land policy and build-
ing sector

56 12 68

Financial resources 1 1 2
Environment 13 6 19
Agricolture 25 18 43
Transport and security 6 3 9
ICT 21 12 33
Public works, land protection, mountain
economy and forestry

26 10 36

Education, professional training and
work

19 7 26

Productive activities 6 6 12
Commerce and security 22 4 26
Culture, tourism and sport 22 8 30
Social policies and family 1 1 2
Health 1 1 2
Tot 132 90 222

Tab. 3 – Number of available datasets for each Regional Department

Here is a list of mash-ups implemented with data from the portal:

Used data Type of user Application description
Touristy flows on the Re-
gion of Piemonte, in the
years 2006-2009

Graduating student in
cooperation with pri-
vate company

Analysis of touristy flows
and prediction for next years

http://www.i-ware.it/riuso-dei-dati-e-bi
http://www.i-ware.it/pentaho-flussi-piemonte

Database of schools private citizen visualization on Google
maps of primary and
secondary schools in the
Province of Turin

http://scuole-provincia-torino.linkomm.net/container/index.html
Database of market places private citizen visualization on Google

maps of marketplaces and
related days of occurrence

http://utenti.linkomm.net/mercati-regione-piemonte/container/
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Database of accommodation
structures of Piemonte

blogger, private citizen “where to sleep in Turin”
Google map of all kind of ac-
commodation in Turin

http://blog.spaziogis.it/2010/10/29/where-to-sleep-in-turin
-un-esempio-d-uso-dei-raw-data-piemontesi-con-google-refine-e-simile-exhibit/

Database of foreigner stu-
dents in primary and sec-
ondary schools in Piemonte

private company data representation - For-
eigner students in primary
and secondary schools in
Piemonte

http://www.closr.it/show/JbXShO93jqG
Tourist flows on the Region
of Piemonte, in the years
2006-2009

private company data representation - Tourist
flows on the Region of
Piemonte, in the years 2006-
2009

http://www.closr.it/show/HWzQt4NTWEx
Tourist flows on the Region
of Piemonte, in the years
2006-2009

private company data representation - Tourist
flows on the Region of
Piemonte, in the years 2006-
2009

http://www.closr.it/show/HWzQt4NTWEx
Database of foreigner stu-
dents in primary and sec-
ondary schools in Piemonte

Private citizen, blogger Foreigner students in
Piemonte - Representation
with motion chart

http://blog.nicolamattina.it/2010/05/gli-open-data
-della-regione-piemonte-un-esperimento/

Database of students in pri-
mary and secondary schools
in Piemonte

Private citizen Seman-
tic Web supporter

data representation - trend
representation of data of stu-
dents in Piemonte (number
of students)

http://daticollegati.it/apps/piemonte/
Data on ICT equipment
among population

Private citizen, blogger Growth of the use of inter-
net and e-mail among pop-
ulation, data representation
and analysis

http://blog.spaziogis.it/2010/07/12/i-pionieri-dellopen-data-in-italia/

Tab. 4 – List of mash-ups implemented with data from the portal

6. SEMANTIC WEB

On the semantic level, a pilot project was started for the reuse and in-
tegration of upper level ontology for different domains of PA (built on the
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principles of the methodology OntoClean and of the foundational ontol-
ogy DOLCE), which led to the creation of a prototype of a semantic search
engine in the context of the Agriculture and Tourism.

The starting point of this project is the remark that “Open Data” are
not “Linked Open Data” yet, and the conviction that only the latter can
actually achieve the goals of interoperability and semantic coherence that
public administration aims. The difference between open and linked open
is a key point to understand several changes taking place on the Web. If a
data publisher makes available online a collection of data in CSV format,
he is simply providing long lists of words accompanied by other words or
numbers. These words already exist in other places of the Internet (in docu-
ments or in other dataset) and human intelligence is able to understand that
it is information about the same thing or even duplicated information. How-
ever, may machines handle this situation? How can public bodies integrate
all these data with those that are already reachable online, in a way accessi-
ble to software programs that aggregate and process data on the Web? The
Linked Open Data community supports the adoption of standard languages
for information sharing, in order that data:

1. can express unique information on things, making explicit the rela-
tionships they have with other things on the Web;

2. are fully usable by machines during their search and processing activi-
ties;

3. do not lead to duplication or contradiction, therefore do not increase
“noise” on the Internet.

As predicted by Tim Berners-Lee, even in the e-Government domain it is
becoming a common principle that only by building relationships between
raw data you can bring out their enormous and untapped potential and gain
the value added. The most notable international initiative in this area is
oeGOV1 (Ontologies for e-Government) which explicitly states on its home
page as follows.

By having ontologies for e-Government we enable:
1. distributed creation and maintenance of information on data, about

where it is used, and the government data itself;
2. standardization of neutral models for data exchange and transforma-

tion;
3. aggregation of data through the use of RDF/OWL formats;

1 See http://www.oegov.org/.
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4. interpretation of data through precise semantics and controlled vocab-
ularies, including geospatial and temporal aspects;

5. navigation over who is publishing what in what format;
6. provenance and trust in the sources of data;
7. correlations and comparisons of data;
8. accountability of the political process with policy making;
9. transparency of government efficiencies and effectiveness;

10. citizen awareness and appreciation of government initiatives.
Therefore, a first step in order to fully exploit the information assets

made available online by public administration was to design and imple-
ment a domain ontology, formally representing the knowledge contained
in the dataset displayed on dati.piemonte.it website. This graph provides
varying degrees of granularity, from a highly generic level (a foundational
DOLCE-based2 ontology called SUO - Simple Upper Ontology) to more
domain-specific ones, i.e. an ontology of the Italian public administration
with legal and territorial concepts, which in turn includes a low granular-
ity ontology of the agricultural and tourism sectors, using the information
stored in several datasets of the portal. According to the CSV data and to
the conceptual schema (classes, relations and axioms) provided by the ontol-
ogy, a RDF triplestore was built: this is a database for storing and searching
through SPARQL queries large amounts of metadata expressed in RDF.

In order to exploit this semantic wealth and make it accessible to ordi-
nary users, a software based on CELI’s Sophia Semantic Engine has been
developed, and it provides the capability to explore the knowledge base by
direct querying the graph and to reason on OWL constructs to infer new
knowledge from the already known (see Fig. 2).

The application performs advanced analysis of user queries by means of
special algorithms that try to trace the query to one or more concepts in the
ontology for extracting relations and reasoning on facts. Access to the ontol-
ogy identifies and makes available hyponyms, hyperonym, synonyms and
every other relations between words or concepts represented using RDF,
OWL and SKOS.

After executing the query, the obtained results are enhanced by the avail-
able correlations: achieved information is compared in parallel, through spe-
cific views that make use of charts, maps and tables (depending on the type
of data available) (see Fig. 3, Fig. 4 and Fig. 5). Goal of this is a system

2 See http://www.loa-cnr.it/DOLCE.html.
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Fig. 2 – Semantic engine components

similar to Wolfram Alpha, where the main complex entities (cities, prod-
ucts, companies, territories, etc.) are compared for expressing their semantic
richness.

Fig. 3 – Result of a query of the semantic engine: chart

This is extremely important in order to allow the user of public data to
interpret the different information, to compare them and to form their own
opinion about the significance of social or economic indicators. While CSV
format is not particularly suitable for reading data by humans (especially
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Fig. 4 – Result of a query of the semantic engine: map

Fig. 5 – Result of a query of the semantic engine: table
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when the lists become dizzy) is also true that even infographics don’t prove
to be adequate to give data an overall consistency. You need a more advanced
tool that uses semantic technology to provide data with an organic context,
highlighting and at the same time guaranteeing at source the correlations
between them.

This model for organization and use of public data can be extended to var-
ious contexts and can concern different public services like health, culture,
environment, energy, etc. Semantics allows to create an ecosystem in which
all public services mutually communicate in a transparent way, integrating
each other without having an impact on vertical services. An upper-level on-
tology can be used to integrate specific knowledge bases, in order to achieve
the maximum interoperability between different data sources.

7. EVOLUTION

The experience gained so far represents the staring point for extending
the initiative in many aspects. Promoting data exchange among public ad-
ministrations, would bring benefits in terms of simplifying processes and
communication. To do so, two current objectives are the redaction of guide-
lines for data inter exchange among PAs, an the integration of the inter ex-
change component in the portal. The platform implemented in Piedmont
is now being proposed for reuse to other Italian regions, in order to take
maximum advantage from the effort done so far. The region of Emilia Ro-
magna in currently working to adopt the Piedmont solution and to replicate
it. Regione Piemonte, with this project, has applied to become a centre of
Competence on the matter of Open Data to the CISIS, the association of
Italian Regions and Independent Provinces for an effective coordination of
the information systems and geographic information systems of the regions.

As far as the technology is concerned, the foreseen initiatives include
the evolution of search methodologies, so as to carry out searches on dif-
ferent attributes. It will be possible to search data by topic, by owner (pub-
lic body), by date (of creation, of updating, of making the data reusable),
by licence, by format, by data type (geographic, alphanumeric), or by geo-
graphic area. In addition to this, a search tool by means of a graphic interface
is implemented, that is a diagram in a mind-map style that allows interactive
navigation. Search will thus be boosted by a semantic research level, since
data don’t only share a text description, but they are linked in a ontology
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based connection system, that allows the implementation of functionalities
of Open Linked Data.

To ensure interoperability and integration with other portals and geo-
portals, a set of web services (API) will be implemented and integrated. This
will make possible the interaction by means of an “application to applica-
tion” approach. The aim is to develop search services on INSPIRE compli-
ant metadata and to ensure interoperability with geo-portals, so as to extend
search functionalities and to refine them with geographical elements. This
evolution aims to ensure interoperability with other portals in order to cre-
ate a sort of “federation” that will offer an increasing number of data sets
that can be searched and recovered even though they are located on differ-
ent portals. Integration with data asset registers such as CKAN is also being
implemented. The evolution logic of the architecture can be summarised in
the following figure:

Fig. 6 – The new architecture of dati.piemonte.it

Further ongoing implementations concern the production of reports on
feedbacks (number of downloads, number of visits, etc.), the implementa-
tion of a version of dati.piemonte.it suitable for smart phone, an accredita-
tion interface to access reserved areas (such as a back office suite to enable
more data-owners to upload their data), and the use of dati.piemonte, it as a
data-exchange tool among more public administrations.




