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* Design
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The idea

Imagine that, in few years, all European cities will share
geographic information being really interoperable, with
the same semantic, encoding and licenses.

We started with the idea of a “hub” where to provide data
related to “"energy” and “underground” being
interoperable as open&harmonized data.
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The Hub concept

GeoSmartCity "Hub"” is a software and hardware platform
to catalogue, store, and make data available through web
APls.

The server software components expose interfaces for
integrating, visualizing, analyzing and processing spatial
and non-spatial data sources, allowing users to upload or
connect their data sources, configure map visualizations
and publish data through a web based user interface.
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5 GeoSmariCity /4

The list of installed basic applications is:

« Apache 247 (Web server)

» Tomcat 7.0.62 (applications server that cointains applications packed as war)

» PostgreSQL 952 (Database server)PostGIS 2.2.1 (Spatial and Geographic objects for PostgreSQL extension)
« pgRouting 2.1 (Routing library for Postgis)

» OpenTripPlanner (Multimodal trip planning & analysis application)

» Virtuoso 07.20.3212 (database engine for RDF)

« SOLR 521 (indexer and search engine)

» CKAN 2 4 (Open-source data portal platform)

» GeoServer 2711 (Map Server)

« Geonetwork 3.0.3.0 (Geospatial cataloqg)

= Geowebcache (Geoserver extension that create cache for layers)

= Re3gistry 1.0 (INSPIRE registry of codelists, codelist values and feature concepts)
« Python 2.7.6 (Programming language)

The GeoSmartCity HUB 1s distributed as a SaaS service or as virtual machines based on Ubuntu Linux available for download,
in order to allow the reuse of all the software components developed for the project.

The benefit of the Hub lies simultaneously in:

= 1ts innovative approach to bridging and bringing together public sector data infrastructures
» its extensive use of well-known open standards;
= its simplicity of implementation
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Design of scenario data
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Task 3.3 - Design of the scenarios data services (SINERGIS)
According to the architecture and requirements defined in WP2 and output of Task 3.1 and Task 3.2, this task
goal is to design the services related to ingestion, management and access for all the types of data (open Gl,

m-npen data).
Services definition Will be carried out in accordance with data models definition (T.3.1) and will be specific to the
tes—Underground and Green Energy.

The publishing data services will span from catalogue services (CSW) for browsing and searching data to
senrlces for data access and visualization (WMS, WFS, WCS). Sensor data will be available through some of the

P NCARIFI ] WPl T IRy TTINE R UPFIIUUJ

: ents of the system) and implement some business logic locally (see WPS). On the other hand,
specific business logic on the server will be implemented by specialised services (see WP4).

Ingestion services, which will take care of populating the data repository with the data harmonised in the Task
3.2, will require some development-efiad for adapting existing software to the project requirements or developing
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Design of scenario data service

&« C A [I eur-lexeuropa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32008R1205&from=EN & all §.‘] A =
=5 Applicazioni 537 Grail Google *¥ Google Maps Google Calendar £} Google Traduttore W Wikipedia (] Energy Efficiency [ Personale (] H2020 (O] Lavero »

500 Geographic processing services — thematic (thematicProcessingService)
This category comprises the following subcategories:
501 Geoparameter calculation service (thematicGoparameterCalculationService)
Service to derive application-oriented quantitative results that are not available from the raw data itself.
502 Thematic classification service (thematicClassificationService)
Service to classify regions of geographic data based on thematic attributes.
503 Feature generalisation service (thematicFeatureGeneralizationService)

Service that generalises feature types in a feature collection to increase the effectiveness of communication by counteracting the
undesirable effects of data reduction.

504 Subsetting service (thematicSubsettingService)
Service that extracts data from an input based on parameter values.
505 Spatial counting service (thematicSpatialCountingService)
Service that counts geographic features.
506 Change detection service (thematicChangeDetectionService)
Service to find differences between two data sets that represent the same geographical area at different times.
507 Geographic information extraction services (thematicGeographicInformationExtractionService)

Services supporting the extraction of feature and terrain information from remotely sensed and scanned images.

508 Image processing service (thematicImageProcessingService)

10
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Design of scenario data service

e Standard-based open services
— OGC & INSPIRE (CSW, WMS, WFS, WCS, SOS)
— INSPIRE Data Specifications (extended)

— Well-documented APIs for open data and geospatial
— ISA Core Vocabularies (RDF, SPARQL/GeoSPARQL)

* Reuse of INSPIRE reference platform
— ARe3NA Registry

* Based on outcomes of other projects, e.g.
— eENVplus - http://www.eenvplus.eu/

— Sunshine - http://www.sunshineproject.eu/

C | p "‘f‘
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Components

The open data hub is based on CKAN and other
open source solutions, connected to View and
Download Services provided GeoServer and
enhanced by specialized pilot-driven geo-
processing services.

12
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Hub Core resources

GeoSmartCity Data Catalogue

An applicatiton to catalog different data
sources, publish all or some of this
information and produce a configuration
JSON for its map display.

Data Catalogue (%

Hub Support resources

GeoSmartCity Data Portal

Data discovery in GeoSmartCity 1s managed
by an instance of the CKAN software
augmented by three extensions for custom
metadata management.

Data Portal (4

What 15 the Hub? Project website Contact Us

GeoSmartCity Client Side API

N/

A library for rapid spatial web application
development. The library builds on jCQuery,
OpenLayers3 and invokes methods from the
GeoSmartCity Hub.

Client API (%

13
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Components (Data Catalogue)

GSC Data Catalogue II'|.'| I: Geo5 murtCiiy

Logged in as admin(@geosmartcity.cu |

Menu
© Manage data sources Data source list Create/sdit data source
[+] Manage data sets ID# Data source name Type of data source Actions

267 PostGIS database PostGIS

© Manage layers Edit Delete

269 ESRI Shapefiles Shape Edit Delete

© Manage users 282 Review data source Shape Edit Delete

© Manage organizations

© 2015 SINERGIS and AVINET on behalf of GeoSmartCity Partners. Project co-funded by the European Commission

14
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Components (Data Catalogue)

Logged in as admin@geosmartcity.cu |

Menu

Data management ~ Manage data sources

© Manage data sources Data source list Create/edit data source

Data source name™
© Manage data sets

PostGIS database
© Manage layers
Data source description®

A PostGIS database running at SINERGIS' servers in Italy.

© Manage users

Organization™ Type of data source*
© Manage organizations AVINET - Asplan Viak Internet AS v PostgreSQL PostGIS database v
Database host Port number Database name
gsm-db.nco.inet 5432 hub_reggio
Username Password
postgres

© 2015 SINERGIS and AVINET on behalf of GeoSmartCity Partners. Project co-funded by the European Commission

15
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Components (Data Catalogue)

GSC Data Catalogue Irl'-ll'l' GeoS martCity

Logged in as admin@gecosmartcity.cu |

Menu
© Manage data sources Data set list Create/edit data set Edit data set fields

Filter data sets by data source”
© Manage data sets

Please select a data source A4
© Manage lavers

i Data set name Based on data source Actions

B2 Lu‘;mlbourg toda}_ EoE ShapEfiles Ea Delete

© Manage users

152 Mew data set Review data source Edit Delete
© Manage organizations

196 dataset DSShapeTestDefault Edit Delete

148 DatasetPostgisGEOSERVER DSPostgisGEOSERVER Edit Delete

300 name2 datasourcename Edit Delete

197 DST datasourcename e oteas

16
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Components (Data Catalogue)

GSC Data Catalogue Irl'-ll'l' GeoS martCity

Logged in as admin@gecosmartcity.cu |

Menu
© Manage data sources Layer list Create/edit layer
(+] Manage data sets ID# Laver name Description Actions

153 Test layer PostGIS Test

© Manage layers Edit Delete

— 152 TestlayerGSC Test Edit Delete
Administration ~

154 LayerEdificil Layerl

© Manage users Edit Delete
© Manage organizations 155 LayerEdifici2 Layer2 Edit  Delete
156 LayerBuildingsHUBREGGIO Laver hub reggio Edit Delete
157 Layer_Andrea_test Example Layer Andrea test Example Edit Delete
158 Layer Andrea Postigs Example Layer Andrea Postigs Example Edit Delete

17
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Hub Core resources

GeoSmartCity Data Catalogue

An applicatiton to catalog different data
sources, publish all or some of this
information and produce a configuration
JSON for its map display.

Data Catalogue (%

Hub Support resources

GeoSmartCity Data Portal

Data discovery in GeoSmartCity 1s managed
by an instance of the CKAN software
augmented by three extensions for custom
metadata management.

Data Portal (4

GeoSmartCity Client Side API

N/

A library for rapid spatial web application
development. The library builds on jCQuery,
OpenLayers3 and invokes methods from the
GeoSmartCity Hub.

Client API (%

What 15 the Hub? Project website Contact Us

18
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Components (Data Portal)

|‘\|%adminlﬁm|°|:»

|15 GeoSmartCity

Datasets Organizations About l Search Q

A / Datasets

@ Filter by location  Clear

u,- MG SUTIL | USVSIUpS Add Dataset
+*
J Ely 11, 2016, direct tile S

S5
a n discontinued.

Search datasets...

lease visit our blog post for more
ifarmation;

ttp://goo.gl/xBOxXt 73 datasets found Orderby: = Relevance v

lave gquestions?
ontact us:
eveloper-services@amapaquest.com
'isit us:
Map data @ OpenStreetap contributers
Tiles by MapQuest This dataset has been generated in the context of GeoSmartCity project by the Municipality of Reggio
nell'Emilia, based on different background data sources already available in_..

Y Organizations @

Tracasa (23)

GeoSmartCity harmonized dataset of buildings

Comune di Reggio-Em__ {16) Crowd-source events

Universitat de Girona (9) This dataset contains events reported by users.

Municipia (8)
Tharmal natwark in tha Cifv ~f Puada @laelka

20
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Components (Data Portal)

|‘\|I§,@admin|ﬂm|°|:*

|41 GeoSmariCity

Datasets Organizations About l Search Q

A / Organizations / Comune di Reggio-Emilia / Energy certificates of ...

Energy certificates of
buildings of Reggio
Emilia territory

i Dataset &% Groups @ Activity Stream [l Related # Manage

Energy certificates of buildings of Reggio Emilia
EHDWS territory

© Follow Energy certificates of real estate in the town of Reggio Emilia issued by Emilia-Romagna Region (SACE).
Fields provide information on the certificate and key data relating to energy certification (eg. energy
class, EP, )
Organization Data and Resources

1 s

* Explore ~

Reggio Emilia

el
n ® )dtﬂi

(e / delle persone % PIAZZA DELLA VITTORIA N.5
Recoio Mo |\ Energy performance certificate of municipal building located in PIAZZA DELLA... P

Comune di Reggio-
Emilia

The Municipality of Reggio OData endpoint | Mitp://nub.geosmartcity eu/catalo
Emilia. with a population of

(505 sample data Energy Certificate pryy—

21
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The importance of being ... ‘well described’

NO ARTIFICIAL
COLOURS,
PRESERVATIVES
OR FLAVOURS

COOKING m

GUIDELINES
J SUITABLE FOR BAKED BEANS

A GLUTEN FREE intomato sauce

DIET
We are very proud of all our Heinz products which are made

with secret recipes and use the finest ingredients. We're
so confident that you will enjoy them, we make you this
promise: if you are not delighted with this or any other
Heinz product, simply write to us quoting the quality
code on the can end and we will refund your money in

full. Your statutory rights are not affected.

Vp«a’ Amount Amount per
sues per 100g  [Serving (?Qﬂ)
Energy N2V T5kenl | H6KINESkeal
Protein 3 79 9. ‘9
Carbohydrate 134g 2829
_lof which sugars) | (6.0g) 12 49)
Fat 0.29

tod which saturates erci* 0 1g)
| 3 ’q 7. 79
Sodium 0.59 | 109

Per Sm (207g): 155 Calories 0.4g Far

e m

22
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The importance of being ... ‘well described’

 The first data service we focused onis:

— metadata catalogue (search, harvest, publish/transaction, ...
of metadata), via APls and OGC CSW standard

* All pilots are ready to provide INSPIRE-conformant metadata for
geodata using:

— EUOSME (Inspire Metadata editor)*
— GeoSmartCity spreadsheet **
— QGIS Qsphere 2.14 **

* already extended by eENVplus project
** implemented in GeoSmartCity with CSW-T functionality

23



IrH

GeoSmartCity

|'._—f| H ) - = GSC_Excel-2-C5W-T_geo [Compatibility Mode] - Microsoft Excel
Home Insert Page Layout Formulas Data Review View
oy _ . : T .
B @ Cut Calibri 1o« A == = wrap Text General - #ﬁl iﬁ{ |_;'d | 2 Autosum ‘}Y L
23 Copy - — 22 3 @] Fill - =
Paste ) B 7 U~ - - | EEE wad Merge & Center = | B8 » 94 | %8 ;00 | Conditional Format  Cell Insert Delete Format Sort& F
- # Format Painter - - 2 Merg Lg : o =0 Farmatting ~ as Table = Styles ~ - - - (2 Clear ~ Filter = 5
Clipboard Fant Alignment Number Styles Cells Editing
G5 - I
A B 5 D E F
q | Vvisibit~ show\Hide select the pilot --->>>|Marousi Export XML CSW-T
2 10 File identifier 2016-04-19T184238
3 no Resource Type (M) dataset
= no M Metadata point of contact (M Epsilon Greece
' Metadata about : - (M) :
g no Telephone +39.0123.45678
6 no metadata E-mail {M) info@epsilon.gr
7 10 Web site hitp://www.epsilon.gr/
8 no Metadata date stamp (format YYYY-MM-DD) (M) 2016-04-19
el yes Coordinate Reference System (M) http://www.opengis.net/def/crs/EP5G/0/4936
10 yes Resource Title (M) Footprint of buildings in the Municipality of Marousi
11| yes Temporal Reference (YYYY-MM-DD) (M) 2015-03-30
12 10 Date Type creation
13 no Unigue resource identifier (M) Footprint-of-buildings-in-the-Municipality-of-Marousi
14 yes Responsible organisation (M) Epsilon Greece
15 yes Telephone +39.0123.45678
16 yes E-mail {M) info@epsilon.gr
17| yes Web site http://mmw.epsilon.gr/
18| yes General Role owner
information This dataset contains the footprint of all buildings within
the Municipality of Marousi (Grece). The layer is based on
yes Resource abstract (M) _p ty { }_ i v
topographic and cadastral maps and itis used as a
19 reference dataset to ...
20 10 Presentation format mapDigital

24
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Repertorio Nazionale dei Dati Territoriali

Cos'é e Dati territoriali 0 Conferenza IG | Contatth | Documenti

NEWS - EVENTI

Ret1 di sottoservizi e SINFI,
pubblicate le specifiche
aggiornate

Nuovi documenti sm1 DBGT
di supporto per le PA

Al wia 1l GdL UNINFO sm
profili dell'informazione
geografica

AdB Lin-Gariglano e
Volturno e Regione Umbna
nel RNDT

LandCity Revolution &
OpenGeoData

I dati territoriali per 1l
governo del territorio, un
workshop a Napoli

ITgeoConf: il punto
sull'mformazione geografica

Pubblicare metadati nel CSW attraverso un
foglio d1 calcolo
Uttima modifica il Venerdi, 15 Aprile 2016 12:18Pubblicato Giovedi, 14 Apnle 2016 15:15

Un po' ditempo fa, era stato reso disponibile un foglio di calcolo per compilare i
metadati dei dati geografici e generare un file XML strutturato secondo le regole

tecniche definite da INSPIRE e RNDT.
Uno strumento semplice pensato soprattutto per coloro che non hanno molta

dimestichezza con complessi standard e specifiche tecniche e, soprattutto, non
dispongono di piattaforme dedicate.

Quel foglio di calcolo ora é disponibile in una nuova versione (al momento solo in formato MS Excel)
che permette di pubblicare i metadati creati su un catalogo online che esponga un'interfaccia CSW.

Cosi come Ia versione precedente, anche gquesto nuovo file Excel e stato elaborato nellambito del
progetto europeo GeoSmartCity da Sinergis, partner insieme a Epsilon Italia (che ha contribuito alle
fasi di test e revisione).

Il foglio di calcolo & disponibile in licenza CC-BY: chiunque pud scaricarlo, modificarlo e usarlo
autonomamente per compilare e pubblicare metadati.

Per qualsiasi informazione o chiarimento sulluso & sufficiente inviare una mail a info[at]sinergis.it _

GeoSmartCity spreadsheet on the Italian Metadata Cataloque portal
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located In... read more R
Field Value
© social State active
N Google+ Last Updated June 7, 2016, 12:21
O Twitter Created June 7, 2016, 09:10

Resource type
B Facebook

Resource identifier Reggio:Energy-certificates-of-buildings-of-Reggio-
Emilia-territory
@ Dataset extent

. Resource language eng
o ‘¢ MapQuest -C
Topic category Planning, Cadastre
5 3 ; rt
has been discontinued. Keywords Free _ _ _
« GeoSmartCity, Reggio, Energy certificates,
1pre Please visit our blog pogl background

information:
GEMET - INSPIRE themes, version 1.0
« Buildings
Have questions?
Conmct s _ Geographic bouding box 10.49 44 62 10.77 44.78
SAsLs— Reference date creation: 2015-09-30
7 developermapquest.comy
_ Lineage The data was provided periodically by Emilia-

Map dats @ OpanStrestMap contributors Romagna Region through extraction from SACE
Tiles by MapQuest database and linked to topography and cadastre
of the Municipality of Reggio Emilia

Spatial resolution

Specification Commission Regulation (EU) No 1089/2010 of 23
November 2010 implementing Directive 2007/2/EC
of the European Parliament and of the Council as
regards interoperability of spatial data sets and

26
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|‘\|I§,@admin|ﬂm|°|:*

|15 GeoSmartCity

Datasets Organizations About l Search Q

A / Organizations / Comune di Reggio-Emilia / Energy certificates of ...

Energy certificates of
buildings of Reggio
Emilia territory

i Dataset &% Groups @ Activity Stream [l Related # Manage

Energy certificates of buildings of Reggio Emilia
EHDWS territory

© Follow Energy certificates of real estate in the town of Reggio Emilia issued by Emilia-Romagna Region (SACE).
Fields provide information on the certificate and key data relating to energy certification (eg. energy
class, EP, )
Organization Data and Resources

Wy

 oara 5
= s * Explore ~

Reggio Emilia

E | et (e
'{ @ 7 ‘:}y sl'n':""m PIAZZA DELLA VITTORIA N.5
Sraere ] % . 7 Explore ~

REGER ML EMLA | Energy performance certificate of municipal building located in PIAZZA DELLA...
Comune di Reggio-
Emilia

The Municipality of Reggio OData endpoint | Mitp://nub.geosmartcity eu/catalo
Emilia. with a population of

(505 sample data Energy Certificate pra—
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PIAZZA DELLA VITTORIA N.5 £ Manage

URL: http:/fhub.geosmartcity.eu/catalog/dataset/80742f99-4b06-4861-becd-32df6dTad9e1/resource/84092127-2fac-4616-8459e-74037a0..

Energy performance certificate of municipal building located in PIAZZA DELLA VITTORIA N5
B PDF

</> Embed

— + Automatic Zoom 3

SISTEMA DI
RegioneEmiliaRomagna ERERGEHGAE
DATI DELLIMMOBILE DATI GENERALI
» Comune: H223 REGGIO NELL'EMILIA (RE) » Zona Climatica: E
» Indirizzo: PIAZZA DELLA VITTORIA N.5 » Gradi Gierno: 2560,00
» Piano-Interno: » Volume lordo riscaldate: 13303,50 m?
» Foglio-Particella-Sub: (133-124-2) » Superficie utile riscaldata: 4101,74 m®
» Proprietario: -vedi foglio 3- » Superficie disperdente: 5399,43 m?
» Destinazione d'uso: E4 - Edifici adibiti a mostre, » Rapporto S/V: 0,35

musei e biblioteche, luoghi di culto e assimilabili

\SCIATOIL  24/09/2015
IDO FINO AL 24/09/2025
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URL: http:/fhub.geosmartcity eu/catalog/dataset/80742799-4b06-4861-becd-32dfedTad9e1/resource/c93eb953-0651-4572-abad-7820ccc .

Sample data Energy Certificate

From the dataset abstract

Energy certificates of real estate in the town of Reggio Emilia issued by Emilia-Romagna Region (SACE). Fields provide information on
the certificate and key data relating to energy...

Source: Energy certificates of buildings of Reggio Emilia territory

E Data Explorer

</> Embed

Add Filter

Grid  Graph Map 42 records « |1 — 42 » Q, | Search data o Filters
_id IDCertifi... Regione Provincia Comune Codice... Indirizzo DataRil... Rilascia... Unitalm... ClasseE... ||
1 277 Emilia-R... Reggio ... REGGIO... 00052-0... viareiter, a 2009-01... Marco Al... E1-Abit.. G -
2 590 Emilia-R... Reggio ... REGGIO... 00121-0... ViaViadi.. 2009-01... linda iori E1-Abit.. G

3 966 Emilia-R... Reggio ... REGGIO... 00346-0... VIAOSP... 2009-01... LUCACIL.. E1-Abit.. E

4 972 Emilia-R... Reggio ... REGGIO... 00346-0... VIAOPE... 2009-01... LUCACIL.. E1-Abit.. E

5 1005 Emilia-R... Reggio ... REGGIO... 00346-0... VIAOSP... 2009-01... LUCACIL.. E1-Abit.. E

6 1031 Emilia-R... Reggio ... REGGIO... 00346-0... VIAOSP... 2009-01... LUCACIL.. E1-Abit.. E

7 1303 Emilia-R... Reggio ... REGGIC... 00052-0... Via Triss... 2009-01... Marco Al... E1-Abit.. D

8 1506 Emilia-R... Reggio ... REGGIC... 00145-0... WVIASOC... 2009-01... Gabriele... E1-Abit.. D

] 1687 Fmilia-R Renain REGGIO  00145-0 WVIA SOC  2009-01 Gabriele Fi-Ahit D
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A / Organizations / Comune di Reggio-Emilia / GeoSmartCity harmonized ... / WMS service

WMS service

URL: http://labcatania.dedagroup.it/gecserver/iMappaReggioEmilia‘fows?service=wmsé&version=1.3.0&request=GetCapabilities

Web Map Service for viewing energy classification of buildings ...

@ Map viewer

</> Embed

Base Layer
MapQuest OSM

* None

Overlays
|w*| CpenSireciMap -
|| ACI_-_EdificiPolygon
|w*| ACI_-_Reficolo_Stradale
(] AMBITI_-_Teitoriali
|| BULDINGS_GSC
|+
CERT_ENERGETICHE_AGRICULTURE
|w#*| CERT_ENERGETICHE_AMCILLARY
|w#*| CERT_ENERGETICHE_INDUSTRIAL
|w*| CERT_ENERGETICHE_OFFICE
[}
CERT_ENERGETICHE_PUBLSERVICE
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oy —

Municipality of Reggio-Emilia -
GeoSmartCity ...

URL: hitp:/labcatania dedagroup.it/geosmarteity-ctw/login. htmi

GeoSmartCity webGIS client of the Municipality of Reggio-Emilia, with layers grouped at "building stock” and "municipal energy unit” levels
showing actual energy consumption data and energy certificates.

% Website

</> Embed

tid
¥
4 ? {:* ﬁﬂv Catalogo Temi visualizzati Seleziona annc

Eral
?a Cartografie =

. Mappa base

O Mappa base grigia

(O Openstreetviap

(O Emptymap

Temi

[:] Cartografia di base

SERVIZIO PUBBLICO (elettrico)

[/ Edifici del territorio £
Juib Caonsumo Unita di misura Anno consuma

209420 11,969 KWHM3 IMA22013 (L] uso prevalente

(/] impianti fotovoltaici [
4

[4 4 | Page 1or1| b bl | B | @
| - o F A e e e, ay

([ certificazioni energetiche )

@ Consumi elettrici (0
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EEMSE Import target/source schemas
workflow to
transform
datasets
Import data

target schema
requirements Set mapping rules

Export transformed data

according to
selected

Validate transformed dataset
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SHP, XLS, CSV,

ORACLE, POSTGIS, ...

. . o . . .. |Voidable /
Type Documentatio| Attribute Association | Attribute / Association Values / Multipli Non
New Type n role New attribute role Documentation | Enumerations | city .
Voidable
Building  Supert|—MName —
ypes:Building Bwi! |Building A — - — - .
dingAbstrsctBuildi Building is an beglnLlfespan‘u'ersmn — Na.me —nB‘egln !Lf?span+ DateTime 1 voidable
ngAbstractConstry  |enclosed conditionOfConstruction |~ Mame — Condition of ConditionO fCanstructi [1 voidable
ctionBuildinglnfo <b=construction Anptristinn  Ciabie nftha Antvralia
BuildingAndBuilding |</b=above andior dateOfConstruction — Name — Date of DateOfEvent 0.1 voidable
; U"d&r I—c”_”-ldI I.IS&EI nnotrictinn  Diats of
Unitinfo Cerg dateOfDemolition — Mame — Date of demolition DateOfEvent oA voidable
or intended for the Nate nf Ao o
shefter of humans, [dateOfRenovation — Name — Date of last major Date0fEvent 0.1 voidable
animals or things or & Dundmoof lrnd
for the production of|RefurbishmentClass
gconomic goods. A elevation — Mame — Elevation Elewation 0.= voidable
building refers to Vfartiralh: ~nnotraingd
any structure endl_ifespanversion — Name — End lifespan DateTime 0.1 voidable
EI’I‘HEHEI‘It srarsinn Dot and tiems ot
P ry externalReference — Mame — External reference ExternalReference 0.= voidable
cunStFUCtEd or Dofaranra tn an avtarnal
erected on ts ste.  |hgjghtAboveGround — Name — Height above HeightAboveGround  (0.* voidable
oround Hainht ghoirg
inspireld — Name — inspire id Identifier 1
Extarnal ohiart idantifior nftha
name — Name — Name Name of GeographicalName 0.= voidable
thae ~onetrnctinn EWARMDI FC-
buildingNature — Name — Building nature BuidingNatureValue |[0.* voidable
Cfharactarietic nfthae hoildins that
currentlse — Mame — Current uze CurrentUse 0.* voidable
Actnrhe boetad wiithin the hoildin
numberOf[}wellings — Mame — Number of Integer 0.1 voidable
Avwglinee  Mumbar of
numberOfBuiIdingl_lnits — Mame — Number of building Integer 0.1 voidable
unie  bumbor of baildine
numberOfFloorsAboveGr |— Mame — Number of floors Integer 0.1 voidable
2 abovro nrnund  bloambor of
narts The building parts compesing the |BuildingPart 0. voidable

A LEE L AT
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» To facilitate pilots to harmonize their own data, a double-step
approach has been proposed:

— 15t transformation into a pseudo-INSPIRE SQL database (
"Buildings” only), structured for creating target databases on
pilots’ premises (Reggio, Oeiras, Marousi)

— 2" transformation from pseudo-INSPIRE SQL db into GSC
(INSPIRE extended) GML compliant datasets

e SQL structures are based on extended INSPIRE data model
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CREATE TAELE conversion (
clas=id wvarchar(70) NOT NULL,
input wvarchar (80) NOT NULL,
location warchar (80),
cutput varchar (§0) NCOT NULL,
value double precizion NOT NULL,
year date

-- CREATE TAELE:
—— Rappresenta la clas=zse: Building=s - BUILDINGS

CREATE TAEBLE building=s |
classid warchar{(70) NOT NULL,
buildingtype wvarchar (80),
condition warchar(80) NOT NULL,
connection electricity char(l) ,
cunnectian_gas char (1) .,
cannectian_sewage char(l) .,
connection thermal char(l) ,
connection water char(l) ,
date ¢ beginning numeric(l5,0) ,
date_c end numeric(15,0) ,
date r beginning numeric(15,0) ,
date r end numeric(1l5,0) ,
dist floor warchar(40) NCOT NULL,

elev ref warchar(80),

36
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P& 58 admin | B0 % | ™
¢ GeoSmartCity

Datasets Organizations About [ Search Q ]

A / Organizations / Comune di Reggio-Emilia / GeoSmartCity harmonized ...

GEOSmar‘lCIty f' Manage
. i Dataset Groups @ Activity Stream Eal Related

harmonized dataset & Group ' =

of buildings
GeoSmartCity harmonized dataset of buildings

Feollowers

1 This dataset has been generated in the context of GeoSmartCity project by the Municipality of Reggio
nellEmilia, based on different background data sources already available in the Municipality itself or from

m other external authoritative sources. The full dataset contains information about buildings' characteristics
(areas, volumes, uses, number of building units, .._) as well as aggregated data about energy

performance derived from energy certificates, as well as annual energy consumption (gas, electricity and
district heating).
Organization
Data and Resources

BT

fT 3 Rfﬁi'“"‘"“ !. application/x-shapefile
o i O

= dielle persona
Harmonized GML dataset
) ) - ~* Explore ~
GML dataset harmonized and compliant to INSPIRE-GSC "Buildings” Schemas...

WMS service
) o - . #* Explore ~
Web Map Service for viewing energy classification of buildings ...

COMLNED |
REGGID WELL'EMILIA /

Comune di Reggio-
Emilia

The Municipality of Reggio
Emilia, with a population of
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Hub Support resources

Validation Service Geospatial Catalogue Codelists Manager Specialised Services
/9\ " m—
H a_
|~ | n — S
On-line validation of datasets A cataloging application for The JRC's Re3gistry is reused Standardized and re-usable data
harmonized according to the spatially referenced resources. and extended in order to processing services based on
GeoSmartCity target data It provides metadata editing manage new codelists and requirements coming from the
models. and search functions. codelist values. GeoSmartCity Pilots.
Validation Service (& Geospatial Catalogue (& Codelists Manager (5 Specialised Services (%
User resources
GeoSmartCity Repository Applications Showcase User Guides and Training Contact and Enquiries
VY a — —
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Components (Validation Service)

éENUiP(M Validation Service &

@2.0. Click here for details

The eENVplus Validation Service provides a process for assessing the conformance of a GML datasets to:

« INSPIRE Directive
e AQD (Air Quality Directive)

e GeoSmartCity (GSC) INSPIRE-extended data models

Click the INSPIRE. the AQD or the GSC icon to access the validation process relevant to your GML dataset:

You
Click the icon and learn how to use the eENVplus Validation Service with Epsilon Italia videotutorials!

Extended from eENVplus project
39
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438@741.747281801 2391959.5282513a57 4380740.810227597 2391961.89260245977 4380741.838739673 2391961.6155886576 4388742.488801749 2391964 .40710@2863
438@743.694828465 2391964.7966441354 4380742.797612881 2391971.4624258596 4380745.683653224 2391970.7651263387 4380747.308709066 2391979.3482526406
438@751.012485774 2391980.1889256934 4380749.875475373 2391983.328@967 4388750.436002399 2391987.513944158 4380748.5085315433 2391982.864750689 4380738.495318412
2391982.4752866955 438@739.3925259087 2391976.6239316734 4388736.8670149455 2391977.2493113@33 43808735.421475285 2391967.7423371044 4388731.308766968
2391967.2911966327 438@732.3555585973 2391961.9566881135 4388730.026681774 2351962.325788315 4388729.189325638 2391957.5672795265 4380727.127981457

<;gm1 L1n:arR1ng>
</gml:exterior>
</gml:Polygon:
</gml:surfaceMember:
</gml:MultiSurface>
</bu-base:geometry>
<bu-base:referenceGeometry/>
<bu-base:horizontalGeometryReference/»
<bu-base:horizontalGeometryEstimatedAccuracy xsi:nil="true"/>
</bu-base:BuildingGeometry2D:
</bu-core2d: geometry2D:
¥ <gsc-bu2d-energy:buildingInfe:
¥ <gsc-bu2d-energy:BuildingInfo>
¥ ¢gsc-bu2d-energy:additionalInfo>

¥ <gsc-bu2d-energy:volume>
<gsc-bu2d-energy:volumeType xlink:href="http://hub.geosmartcity.eu/registry/codelist/VolumeTypeValue/"/>
<gsc-buld-energy:value uom="mc">5385.35</gsc-bu2d-energy:value>
<gsc-bu2d-energy:source xlink:href="http://hub.geosmartcity.eu/registry/codelist/ScurceValue/" xlink:title="From Italian Cadastre database"/>
</gsc-bu2d-energy:volume:
<gsc-bu2d-energy:presence0fThermalPlants>false</gsc-bu2d-energy: presence0fThermalPlants>
<gsc-bu2d-energy:presencedfSolarPanels>falsed/gsc-bu2d-energy:presence0fSolarPanelss
<gsc buzd- energ} pre*enceOfPhotouoltalcPanclc)false<;gfc buzd- energy ple<enc:OfPhctouoltalcPanels>

<gsc-buld-energy:estimatedEnergyMeed uom="KWH">309218.08</gsc-bu2d-energy:estimatedEnargyNeed:
<gsc-bu2d-energy:energyPerformanceValueSource/>
<gsc-bu2d-energy:energyPerformancevValue xlink:href="http://hub.geosmartcity.eu/registry/codelist/EnergyPerformancevalue/G" xlink:title="G"/>
<gsc-bu2d-energy:date0fAssessment/>
¥ (gscC- bu2d energ}:assersmentﬂcthod gml id="EP_method_1">

<ba=e2 llnk wsi: n11— true”/>»
</gsc-bu2d-energy:assessmentMethod>

nergyAmountsy

<gsc-bu2d-energy:value uom="KWH">31651.8</gsc-bu2d-energy:value>
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=bu-base:status xlink href="http://inspire.ec_europa.eu/codelist/HeightStatusValue/estimated" =
i <bu-basewvalue uom="meter">8 0</bu-basevalue>
</bu-base:HeightAbove Ground:

SH P, XLS, CSV, </bu-base:heightAboveGround=
<bu-base’inspireld=
ORACLE) POSTGIS; <base-ldentifier=
| <baselocalld=6910</baselocalld>
i <basenamespace=http:/fwww.municipio.re.it</base:namespace>
) </base:ldentifier=

</bu-basecinspireld=
<bu-base:currentlUse=

.\/ o-Dase e =1 die
</bu-base-CurrentlUsex=
- </bu-base:currentUse=
<bu-base:numberOfDwellings=1</bu-base numberODwellings =
> <bu-base:numberOfFloorsAboveGround=2</bu-base-numberOfFloorsAbove Ground:=

<bu-core?d:geometry2D=
. <bu-base BuildingGeometry2D=
| <bu-base:geometry>
. <gml-Polygon gmlid="_2cb12b17-5bkd-7Tb57-720e-8fe04av0c931" srsName="EPSG:3044">
. =gml-exterior=

zaml-l inaarRinns=
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|15 GeoSmartCity //aj

Hub Support resources

Validation Service

v/

On-line validation of datasets

harmonized according to the

GeoSmartCity target data It provides metadata editing
models. and search functions.

Validation Service (& Geospatial Catalogue (&

User resources

Geospatial Catalogue

/9\
| =

A cataloging application for

GeoSmartCity Repository Applications Showcase

VY a —

spatially referenced resources.

Codelists Manager

H .
H
N
The JRC's Re3gistry is reused
and extended In order to

manage new codelists and
codelist values.

Codelists Manager (5

User Guides and Training

—

Specialised Services

2.

Standardized and re-usable data

processing services based on
requirements coming from the
GeoSmartCity Pilots.

Specialised Services (%

Contact and Enquiries
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About | Contact | Legal notice EI'Ig"Sh (en) -

*
* *

INSPIRE

European

*
*

European Commission > INSPIRE > INSPIRE registry > INSPIRE code list register > Current Use

Current Use Search... Q
ID: http://inspire.ec.europa.eu/codelist/CurrentUseValue

This version: http://inspire.ec.europa.eu/codelist/CurrentUseValue: 1

Latest version: http://inspire.ec.europa.eu/codelist/CurrentUseValue

Label: Current Use

Definition: Values indicating the current use.

Description: SOURCE: This code list is partly based on and adapted from the Eurostat classification of types of constructions (for the

classification of residential buildings).
NOTE: the values of this code list apply to buildings or building components where building components may be a
building part (in core profiles) or a building unit (in extended profiles)

Governance level: eu-legal

Status: Valid

Themes: Buildings

Application schema: Building Base

Extensibility: Extensible with narrower values

http://inspire.ec.europa.eu/codelist/CurrentUseValue
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A proposite di questo sito italiano (it) v

|15 GeoSmartCity
INSPIRE REGISTRY

Enhancing access to European spatial data

Commissione Europea > INSPIRE > Archivio INSPIRE > Registro degli elenchi di codia di INSPIRE > Current Use > publicServices

<2xml version="1.8" encoding="UTF-8"2>
<RE_RegisterIten xmlns: [ fvaea_ isotc2l).org/ 2005/ gud”
2 wne. isotc211.0rg/ 2005 -
O R kL
3. Org/ 2081/ -instance”
otc21l.org/ 2005/ grg
http: //w. isotc211.0rg/2005/grg http://standards .iso.org/iso/19135/-2/register . xsd™>
pplicable™/>

publicServic

ID: xsi:schesaloc
<itemldentifier goo:nilReason
. <name>
Questa version: <geo:CharacterString>publicServices</geo: CharacterString>
</name>
<status>
<RE_ItemStatus>valid</RE_ItemStatus>

La version pil rec

acterString>The building (or building cosponent) hosts public services. Public services are tertiary services provided for the benefit of the citizens.</gco:CharacterString>
Etichetta:
[Mon disponibile in Itali

erString>Public services are often ruled by public governments or on behalf of thes. EXAMPL
MOTE: in case of a building being both office and public service (e.g. a city hall), the bu

: Schools, hospitals, governmental build:
ding should be classified preferably as

prisons, rescue stations,
service.</gco:CharacterString>

P . <additionInformation xlink:href="http://hub.geosmartcity.eu/registry/codelist/CurrentUsevalue/publicServices™/>
Definizione: Stenrian
[Mon disponibile in Itali RE_Item(lass>
<Name >

«geo:CharacterString>C

deListValue</geo:CharacterString>
Descrizione:
[Mon disponibile in Itali

icable” />
pplicable™/>
IReason="inapplicable™/>

icalStandard gc
ativeNames g
bedItem geo:
</RE_ItemClass>
</itemClass>
</RE_RegisterItem»

Categoria tematic

Schema di applica

http://hub.geosmartcity.eu/reqistry/codelist/CurrentUseValue/publicServices/
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Components (Specialized Services)
112 GeoSmariCity /4

Hub Support resources

Validation Service Geospatial Catalogue Codelists Manager Specialised Services
/9\ " m—
H a_
|~ | n — S
On-line validation of datasets A cataloging application for The JRC's Re3gistry is reused Standardized and re-usable data
harmonized according to the spatially referenced resources. and extended in order to processing services based on
GeoSmartCity target data It provides metadata editing manage new codelists and requirements coming from the
models. and search functions. codelist values. GeoSmartCity Pilots.
Validation Service (& Geospatial Catalogue (& Codelists Manager (5 Specialised Services (%
User resources
GeoSmartCity Repository Applications Showcase User Guides and Training Contact and Enquiries
VY a — —
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Geo crowd-sensing client
Geo crowd-sensing mobile client

Geo crowd-sensing platform management
Field work verification and correction
Creation and sharing of personalized maps

Field work orientation through augmented-
reality
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Analysis of interaction between hazards and
underground networks

Tracing of sewage network
Use of GIS and SCADA information

GIS access to Sensor data streaming services
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8
Multilingual
—  Bdgs properties L EPB u sud — Dashboard
Geocoding
\_ J \_ J \_ J
( ) ( ) ( )
Bulk uploads
— — C0o2 —  Report
(new bdgs) CO2 emitted P
\_ J \_ J \_ J
( )
OSM alignhement — SOIar.
potential
N 4 co2
e 3 monitored

Drive to
park

http://www.eumayors.eu/IMG/pdf/seap_guidelines_en-2.pdf 49
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Green Energy specialized services [ 1
* Buildings "on-site" data quality check

* Estimation of Energy Performance of buildings
* Buildings CO2 emissions estimation

* Heat consumption dashboard

* Green Energy report

* Upload of "future "buildings datasets

* Solar potential calculation

» Zero-balance layer
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Green Energy specialized services [ 2

* Multi-lingual Address Geocoding
* Green preferences and routing

* Next departure time

* Drive to park

51



Lalg >

GeoSmartCity G

Examples of Green Energy specialized
services [ 1

* Some pilots (e.qg. Girona, Turku) are
requesting customized routing services,
considering the CO2 factor as input
parameter:

* the best healthy route (less polluted), or ...
* ... the route with less CO2 by the traveler
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Examples of Green Energy specialized

services [ 2

* Some other pilots (e.g. Reggio-Emilia,
Maroussi, Oeiras) are requesting processing
services, as the estimation at individual
building level of:

—solar potential
— CO2 emissions
—energy performance
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A “specialized” service in brief (as WPS):
* E.g.for the estimation of Energy Performance,
this may be a (complex) process that:

— Considers the physical properties of buildings (e.g. age
of construction, size, usage, ...)

— Calculates vertical surfaces (envelope)

— Apply for households (U-values for
roof, floor, envelope, ... degree-days of the location, ...)
to existing buildings

— Generates the EP value in annual kWh (per m2 or m3,
according to the location and legislation)
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A “specialized” service in brief (as WFS-T)

 For calculating the energy performance, or other
processes, we need data (the fuel) with high level
of accuracy and detail.

* If not yet available in existing datasets, or if the
quality has to be validated, we need to consider
the possibility to involve local communities to
collect or correct data “on site”.
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rlef (as WFS T)
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https://youtu.be/W5pNYAUKZIO
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https://youtu.be/W5pNYAUKZI0
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Thanks ... any questions?

Piergiorgio Cipriano

Business Analyst — Public Sector & Utilities
piergiorgio.cipriano@sinergis.it
Dedagroup "
Sinergis Srl — Sede di Bologna




