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CREATE A
SMART CITY
MARKET



One city Is not
a market



NETWORK OF NATIONAL
SMART CITY NETWORKS



A

STAKEHOLDERS

- Clties

National networks of cities
International city networks
Projects & organisations



EXISTING, OPEN, DE FACTO STANDARDS:
SIMPLE, POWERFUL — AND DEMAND-DRIVEN

1/ Supports the Digital Single Market

2/ Global initiative (born in EU)

3/ Driven by cities (working with everyone)

4/ 3 mechanisms (+ driven by implementation)
5/ 2+ cities/country (local collaboration)

6/ 1 year to implement (maturity / integration)
/] OASC Task Force (user-driven)
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European
Commiission

Opening of OASC Secretariat In Brussels
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18 Nov: 3rd wave, Barcelona



u Smart city expo
‘ PUEBLA

URBAN INNOVATION TOWARDS EQUITABLE CITIES

17 Feb: 4th wave, Mexico



AUSTRALIA
* Brisbane

* Gold Coast
* Springfield

AUSTRIA
* Salzburg
* Linz
* Graz
* Salzburg
BELGIUM
* Antwerp
* Brussels
*  Ghent
¢ Leuven
BOSNIA AND HERZEGOVINA
* Mostar
* Sarajevo
* Tuzla
BRAZIL

*  Anapolis (Goias)

* (Colinas de Tocantins (Tocantins)
* QOlinda (Recife)

* Porto Alegre (Rio Grande do Sul)
* Rio das Ostras

* Tagquaritinga (Sdo Paulo)

* Vitdria (Espirito Santo)

CROATIA

*  Dubrovnik

* Sibenik

* Split
DEN]\JLARK

Aalborg

* Aarhus

* Copenhagen

* Vejle

ENGLAND
* Bristol
e Jeeds

¢ Manchester

* Milton Keynes
* Cambridgeshire

FINLAND
* Espoo
* Helsinki
* QOulu
e Tampere
e Turku
* Vantaa
FRANCE
* Amiens
e Arras

*  Saint-Quentin
* Valenciennes

IRELAND
* Cork
* Dublin
* QGalway

e Limerick

ITALY
* Ancona
* (Cagliari
e Lecce
* Messina
* Milan
* Palermo
* Terni
MEXICO
* Cuautla
* Guanajuato
* Leon

NETHERLANDS

*  Amersfoort

* Amsterdam

* Eindhoven

* Enschede

* Rotterdam

¢ Utrecht
POLAND

¢ Gdansk

* Grudziadz
PORTUGAL

* Agueda

* Fundio

* Lisbon

* Palmela

* Penala

* Porto
SCOTLAND

* Aberdeen

* Dundee

* Edinburgh

* (Glasgow

* Inverness

* Perth

» Stirling
SLOVENIA

* Koper

* Idrija
SPAIN

* Guadalajara

* Las Palmas

* Malaga

*  Murcia

* Sabadell

* Santander

* Sevilla

* Valencia

OPEN & AGILE SMART CITIES

4th wave - February
17, 2016

89

cities

19

countries
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Common
APl
[(NGSI)

Driven by
Implementation

(procurement,
projects, labs,

OpenData Qccelerators) Data
Platform Models

(CKAN]) (CitySDK)



OPEN DATA/CONTENT
APPROACHES

Applications
w & t
¥ CKAN Q'  NGS| ) JWEBRTC
Datasets Real Time

Existing Datasets
(census, Vertical Systems
geographical, (mobility, events...)
tourism,...)

Internet of Things
(sensors, Smart
meters...)

Historic Data (from
sensors, events...)




OPEN & AGILE SMART CITIES

s

Driven by
Implementation
(procurement,
projects, labs,
OpenData Qccelerators) Data
Platform Models

[CKAN) (CitySDK)



BEING "SMART" REQUIRES FIRST
BEING "AWARE"

Implementing a Smart City requires gathering and managing
context information describing the current and historic “state”

of the city

Context information refers to the values of attributes
characterizing entities relevant to city services, governance and

third-party apps

City Governance System

’ City Services Third-party Apps |

- e
- ‘ .
. 8

_ ogemm  Context Informatio e

Citizen
* Name-Surna
Bus * Birthday Shop
* Location * Preferences « Location
" No. passengers mLocation « Business name
* Driver e ToDo list

* Franchise

* License plate :
« offerings



NGSI: CONTEXT FROM MANY
SOURCES

FIWARE: Restful binding of OMA NGSI S and NGSI 10

Context information may come from many sources:
Existing systems, Users, through mobile apps, Sensor networks

Source of info related to a given entity may vary over time

What's the current MNotify me the changes of
temperature in place “X"? temperature in place “X"

Standard APl

—

E Place = “X", temperature = 30°
—

It's too hot!

e

fak The Public Bus Transport

Asensorina
pedestrian street A person from his smartphone Management system



SENSOR NETWORK
INTEGRATION

The backend loT Device Management GE enables creation and
configuration of NGSI loT Agents that connect to sensor networks

Fach NGSI loT Agent can behave as Context Consumers or
Context Providers, or both

NGSI APl (northbound interface)

4 I
............. ____ _ _Create/monitar _ loT Agent
e o Manager
p
ol ol R al FIWARE Backend loT
Agent-1 Agent-2 ARETES Device Management
.

iy

(southbound interfaces)
ETSI M2M MOTT = === |ETF CoAP
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Common
API
[(NGSI)

Driven by
Implementation

(procurement,
rojects, labs,

celerators) Data
Models

(CitySDK)




DATA PLATFORM
¥ ckan

De facto standard platform for open data in Europe and beyond.

Search & Discover Data:
Search by keywords
Browse by facets
Explore data with previews & visualization

REST/ISON APIs to access data and metadata

Data Management for publishers
Easy store & update of metadata and data

Plenty of extensions: harvesting, geographical information, data
visualization....



OPEN DATA/CONTENT
APPROACHES

From the datase! absiract

. D "
s .

gma-

ot smartsantanderu’icfa fxea 80

P Timeinsian
|
—
Latutua
My d Loogiud

- . -
«LurTe
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»
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Datasets / Create Dataset

#ﬁ/"(/‘@ft ddtﬂ f/‘ﬂ/’( \What are datasets?

TKAN Dataset is a

@,&t@/"/(a/ /‘&/ﬂﬂ‘f’/ tﬂ/‘/é&’ ction of data resources

h as files), together with a Title:

cription and other

/y/@ﬂ‘sﬂa f/‘a/ &"&/‘M/‘&} ‘mation, at a fixed URL.

1sets are what users see

WML CRANE.)

Description:

Tags:

License:

Organization:

Visibility:

Searchable:

Allowed Users:

o Create dataset e Add data

¥ckan  publishing and Managing Data

eg. A descriptive title

* URL: data lab fiware org/dataset/=dataset> | Edit

eg. Some useful notes about the data

You can use Markdown formatting here

eg. economy, mental health, government

License Not Specified - ‘ License definitions and additional information
4 o can be found at opendefinition. org
alcobendas v
Erivate L Private datasets can only be accessed by
o certain users, while public datasets can be
accessed by anyone.
True L Searchable datasets can be searched by
o anyone, while not-searchable datasets can only

be accessed by entering directly its URL.

Allowed Users

Important: By submitting content, you agree to release your . .
contributions under the Open Database License. : RE{]I.IITEG field Next: Add Data

CRB&
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¥ckan Search and discovery

o B,
Fl Lab  cioud Store Mashup Data Account Help&info Sergio Garcia -

Dataseis  Organizations  Groups  About _' o
Soarch by tert SGparoh and guery

Datasets é #}0/
rganizations a/{
fa&et@ / vags, fﬂl‘/f(dbj = .;;85:3 y ém«;/
/ m Che /M/‘L‘a/ .
ence (320)
erdam (179) 2,259 datasets found Order by: | Relevance

sterdam (168)

Walencia (75)

ciguena
Vigo (15) o
Alcobendas (14)
Logrofio (13) CONTROL DE FLOTA DE AUTOBUSES

Lleida (12) Este conjunto de datos contiene datos relacionados con la movilidad de los vehiculos que usa el TUS
) para dar el servicio de transporte a los Ciudadanos de Santander.

Show More Organizations ngsi10

T Groups .
- Control de plagas para el afio 2014
Sante (1) Datos mensuales de las actividades realizadas por el Servicio de Vigilancia Sanitario-ambiental para el

control de plagas de incidencia en la salud.
Show More Groups piag

T Tags
) ) o Informacién SIG Mapa Estratégico de Ruido de Malaga - Ruido total indice Ltarde
medio ambiente (195)

Muestran los datos relativos a los niveles sonoros obtenidos por el Mapa Estratégico de Ruido, ruido
energia (188) total, indice Ltarde.

fotovoltaica (187)

Firenze (156)

CRB&
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¥ ckan Metadata

[ Eaki] UE: Adue (Dnsinct Councl Spanding Duata - CRAR

|.|"" U b 1 b G i, | o | |

A CUAN portat Lo — [itle, gronp,

//‘0//'/%@6’ a /‘/éé J’@f _,.--"."_l..l_l.f;.i.';:-'uﬁ:Amr[:listrictt:nuhcll...

»

of meladata for cach /| ® aroups

—ll
dataset |

I wmw;ﬁk@
UK: Adur District Council Spending >
Data Explorer Ex::.| Data //0@/( L? @, '

Friom Siond Caresll, SiS0ioi of Soatd
Fior rrhar, msccava Prowm Aneil 2003 Rdarch 21010 e curremy svadabes (2111 -008-04)
F
.\I. R >
** Social - Data and Resources

Licarms Mt Soacifad S At DAL Coundl Adell 2000
T il AL XN

B Dt datefil 4 Rinid CHY b ot
Psiied] LE I ]

=5

A I-" 1 ea coumry-uk  Osie-2008  cpsapendng  mgional

B B

Vit Additional Info P

= w alue

. Bewres

' —— [ http://www.spotligh)
o | /Downloads/1038 |
sounat e Lucy Chambers .___.-"1,_

‘-u,_t"."-ne": [ Pﬂl?g“-’i

. |
g
"
b1
1

e, :éil T
__| O ActivityStream |

ymo User updated the /

y, PO I - -f ¢
qths, 3 days and 2

CRB&
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¥ ckan

NGSI resource &
visualization

CB QUERY: http://orion.lab_fiware.org:1026/ngsi10/queryContext?offset=200&limit=200
From the dataset abstract

List of entities which are deployed at static locations of Santander. Each entity provides a sound level measurement and also information
about its geolocation, battery charge and...

Source: FIXED SENSORS

% - ‘Santa (W! 1y ed

o o by I/ \
gl

=g doJado Bollavista ,I,' - a0
"'.:.“_..‘ /4 M‘nmﬂ weZ
mass\Rﬂm . vééf -_,l P'ase:
7 ) ) s = =
urn:x- — I\ '

iot:smartsantander:u7jcfa:fixed:t380 oo &‘amwd"?‘ ‘

Timelnstant - 2015-02-
25T08:02:18.000000Z 0“’06,@
Latitud - 43 46451 — S
Longitud - -3.79688 =

batteryCharge - 83 e B = sk

sound : 79

"contextResponses”: [

{

"contextElement™: {

lltypell :
"isPattern":

"santander:device",
“false",
"id™: "urn:x-iot:smartsantander:u7jcfa:fixed:t619",
"attributes": [
{
"name” :
“type":
"value":
3
1

"name"”: "Latitud",
"type": "urn:x-ogc:def:phenomenon:IDAS:1.0:1latitude”,

1 " "oa-

"TimeInstant",
"urn:x-ogc:def:trs:IDAS:1.0:1508601",
"2014-12-23716:29:02.015399+81: 00"

D



CB QUERY: http://orion.lab.fi-ware.org: 1026/ngsi10/queryContext?limit=270

From the dataset abstract

Real time information of bike renting (SEVICI) stations. Every time a resource is previewed, a query of that station is sent to the Orion
g \ c n Context Broker in order to get the last updated...

Source: Sevici real time

resources | N/ ook
visualization

! 2
e /

urn::Sevilla:Sevici260

vailable : 80
total : 20
ticket : 1

open :

tlg\ee'}nstant : }015-03-16T14 27:17.0000002
conprcted: 1

position:  37.37702321549204,-5.947035486155897

e

Mitacion
Palomares del Rio
Almensilla ¢
{
"contextResponses": [
{

"contextElement": {

"type"”: "sevici",

"isPattern": "false",

"id": “urn::Sevilla:Sevicil®,

"attributes": [

{

"name": "available",
"type": "integer",
“"value": "4"

}_,
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FROM META MODEL TO DATA
MODEL

NGS| Metamodel

Entity Attribute Metadata

+  Entity Id ~ . Attr!bute Name ~ * Metadata Name

+ Entity Type 1 n|® Attrioyte Type |4 n|* Metadata Type
* Attribute Value + Metadata Value

NGSI| data example

Entity Attribute Metadata
* urn:santander:123 K>— " temperature e ———— * Accuracy
» float » float

* MeteoSensor

*+ 235 « 0.01




OASC PARTICIPATION MODEL

Enh;:mwd | — CltySDK/Open311
* entityType: serviceRequest + N GSI mOdel

Attribute
— » status

* string

Attribute
— +  serviceCode

* string

Attribute
—* * position Metadata
*  Coords 1 location
* string
« WSGE4




EXAMPLES

This ety contns date about # ed Roads & mads o of rnadSegmeaents

Road
Entity Specification
Field
Flaid Name
Type
Sinng o
Otpect madSegmaents
Sing name
Sinng AN
Sng loss
Stng e
Sing souwrce
Ot sararopares
(ote crooted
(ate g dates)

The ULID of e Rood

Raderunces 10 segments of the road

he offcia name of e road

The aternative name of B road

The class of e road & § molonway. Funk. secondary elc

The typw of B setity

A Wing gng e source of B data 08 a URL

An obpect confisrng arh@ary properien not included in the schama

The 1500601 stnng dnle / ime Al which T enily wis Crealed »
UTC Automatcaily pogudated by the plathorm

The 1500601 sinng date  bme ot whnch B erdly wos sl modied
0 UTC Avtomatcaly populated by e platform

Descripson

The ungue 1D of the Viehets oyt

A reforenco 10 e wehicletype anily shch Sevcrben the ype
of thes v

ASNNg NOCHng e Ul 60 petred  slesel  Jog o

electric

A numbet ndCcatng the ngne dspacement o s 1 ang o
COMDUSHON SNpNe

A number macasng the us economy ndex

The 1SO8601 sinng Imesiamp stnng mGcatng e your of
rolease

The 1SOH601 string tmesiang sting mScaling B yos whch
Pt vtk wits dsconbinoed

THo VIN (VNiCe Ganticaton Numdr) of Pw wens £ prowded

The 10ty destance the cor has traveled acoonang B e onboand
odomeater in m

Tha type of the ensity
A string gving the source of The dats as a URL

An ODRCT COrtINng BBy Jroperis sot mcioded i he
SChiena

The ISOB601 Sinng 0ade / Bme 3t whch B aniily wits Ceaied n
UTC Autommatically popuistad by e plationm

The 1508601 strng date / Sme ot wfech D sedly was st

Vehicle
Thes entlty contams dolo abOW & SPecIic vehicle
Entity Specification
Fiala
Flald Namwe
Type
S u
Rotorsnce  vohekoType
Strrg el
Numbe Sagiacemmnt
Number Soetkconomy
Data Tukased
Dato dacontrsed
Surg w
Number s S T
Svnp fypo
Strrg source
Obyoct extraProperies
Date Created
Dote upkated

modibed in UTC Aulomascally populated By Bw platiorm
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SHOWCASES

Developers — G

EXperiments = 7 (et e ities
* ,, \
city1 | | Cityk |
A City 2
p— City 3 Izcltarn]

p 4

a App 1 -.f‘ F City 1 1 Lcltya | Showcase 1
, App 3 V| City k Showcase 1
Shared Data Models ] Appi | City2 | | City n ] Showcase m

Market



PARKING: PORTO, SANTANDER,
ANTWERP, SEVILLE

o5 e HERE
Backend
,"! HERE Dee AP Standa:
’ Data Mooel
|
! > c"' w
esonNe -
Caty Beoker Query_ontex! m
YoesParcry
Nype=POl
V type=_ ) 2
Giobal
City Sroker
Directory
(CxAN)




PARKING: PORTO, SANTANDER,
ANTWERP, SEVILLE

Largo Prof. Abel Salazar/Rua da Restauragéo

< \ ) BT

| Now
i
5
Air Quality

Vi Lo vely
03: 1. Very Low

Rua de Alberto Alres Gouvela

d O



PARKING: PORTO, SANTANDER,
ANTWERP, SEVILLE




WORLD
NATION
CITY

OPERATIONS
PROCUREMENT

EXPERIMENTATIO

N ORBE&
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OPEN & AGILE SMART CITIES

Martin Brynskov-martin.brynskov@oascities.org

Chair, Open & Agile Smart Cities,Coordinator, Danish Smart City
Network

Dalibor Baskovc-dalibor.baskovc@eurocloud.si
Coordinator, Slovene Smart City Network



