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Single Market for Smart Cities.

FIWARE is an open cloud-based platform for the creation and
delivery of smart applications and services. It provides an open
source toolkit of APIs (Application Programming Interfaces) and
backend infrastructure components enabling app developers to
create new portable &

interoperable solutions for Smart Cities, quickly and cost-effectively.

The APIs offered by the components of FIWARE, known as FIWARE
Generic Enablers (GEs), are public and royalty-free. Furthermore, the
specifications of any FIWARE GE are backed by an open source
reference implementation, thus accelerating existence of compliant
platform products in the market. FIWARE GEs provide rich
functionalities (connectivity to |oT, context and big data

management, media processing, advanced Ul support, business
intelligence, web dashboards, etc), useful in many sectors: Smart
Cities, Smart Agrifood, Smart Energy, Smart Industry...

vBut FIWARE isn’t just about technology, it’'s a growing community
engaging entrepreneurs, application developers, data providers,
platform technology providers and entities that demand new
applications based on the data they manage. Such is the case of
Smart Cities, who can publish their data and combine it with others
to facilitate the creation of applications built by developers that form
part of this ecosystem. Building applications based on FIWARE is
quick and easy for developers because they make use of
pre-fabricated vcomponents and access to historic and real-time
data provided by cities.

“FIWARE is open source, helping cities to avoid vendor
lock-in and protect their investment.

FIWARE is the platform providing access to real-time open
data describing what is going on in the city.”

AN OPEN
standard platform
for Smart Cities

The first infrastructures deployed in Smart Cities have arrived linked to
proprietary vertical solutions (mobility, traffic management...) and although
they solve specific problems, they work as vertical silos. On the one hand,
valuable data is not exchanged across verticals, preventing some innovative
services to be developed. On the other hand, valuable data is not accessible
in @a common repository, hindering the development of cross-vertical city
governance systems or the creation of applications and services by third
parties using open real-time data.

Beyond vertical solutions, the challenge is to tear down these functional silos
and integrate all the vertical systems into a horizontal platform for
integrated city management, thus overcoming a fragmented model of
sectorial applications working in watertight compartments without any
connection with each other. The future is based on intelligence shared by all
the agents in the ecosystem, whereby the city platform behaves as a
facilitator of advanced governance systems and as the centre of an
innovative ecosystem in which companies, particularly start-ups and SMEs,
can faster materialize their ideas into applications/services, reach the market
and make business.

Thanks to FIWARE’s open approach, both cities and entrepreneurs:

—O / Avoid getting locked-in to particular platform providers and can
implement replaceable Smart City solutions.

—O Can choose not only who will operate their applications but also
who hosts their data.

—0O Can benefit a market for cities large enough to attract investment
by a larger community of developers'and entrepreneurs thus
fostering innovation, economy-growth and creation of jobs.

=0, Candevelop.and test Smart city applications in one city that can be

ported and adapted:to other cities, which means scale
opportunities for developers.and lower costs for cities.

Cities can connect their networks of sensors and data sources to the online
FIWARE sandbox (FIWARE Lab). Developers can use this data and
experiment with it, creating specific pilot applications with real time
information. This way, FIWARE Lab becomes a meeting point for cities and
entrepreneurs who can showcase their applications supporting a more
efficient management of services or bringing new innovative services to
citizens.
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The Smart City
AT THE DAWN
of the data economy

Real-time context inform The economy of data

Data describing what is going on in
the cities is key for the development
of smart city services. Actually,
applications cannot implement a
smart behaviour if they are not first
context-aware. Data from vertical
systems and sensor networks
deployed in the city can be gathered
and made available through common
APIs exported by the city platform
(working as a data hub) so that
advanced governance systems
developed by the city as well as
innovative applications by third
parties can run on top. This will
unleash innovation, city efficiencies
and new business models.

The classical approach to offer and
consume open data has been
focused on publication of static
historic data, typically through direct
files downloaded in well-known
formats. Although this data is
relevant and valuable for analysis and
visualization and even for the
development of certain applications,
smart solutions require to have near
real-time access to what is
happening in the city at a given
moment; the context of the city.

FIWARE provides means to produce,
gather, publish and consume context
information at large scale and in
real-time. It also brings additional
enablers helping to process and
analyse this information turning your
application into a truly smart
application. Context information may
come from many different sources,
such as existing vertical systems
(traffic, public transport...), sensor
networks, or end users (e.g., through
mobile apps). It is accessible through
a standard API independently from
the source of information.

Real-time as well as historic static
datasets can be published through a
web portal using the data publication
components incorporated in
FIWARE. This way, they are made
also available to end users or can be
explored by potential developers.
FIWARE relies on the well-know
CKAN open source data publication
platform, incorporating the necessary
add-ons enabling the publication and
access management to real-time API
datasets or the monetization of some

Partnering with FIWARE platform
providers, smart cities can setup the
infrastructure of a data marketplace
enabling open innovation involving
third data providers.

Open datasets published by cities
can be exported in this
marketplace and be made available
to developers of smart applications.
Third data providers can make a
partnership arrangement with the
city to include their data in the
marketplace.

Developers can create Smart
Applications implementing
revenue-share models with data
providers, including the city itself. For
example, end users can subscribe to
apps that involve payment of a
premium price for access to some of
these sorts of specific datasets. In
other cases, the app provider takes
care of paying for access to the
dataset because revenues come from
other parties and not the end user.

The challenge, however, is creating a
secure, transparent and trustworthy
environment where public data can
be exposed and businesses can also
feed in their data and be paid for it.

The new FIWARE Business
Framework, powered by TM Forum
APIls, is addressing this challenge.
The Business Framework enables the
management and monetization of
different kinds of digital assets letting
application makers and platform
providers, including cities, partner
with third party data providers and
split the revenue from usage
payments according to the usage of
data of the end consumer.

FIWARE and TM Forum are making
the future digital economy a reality
now. This relationship is stimulating
the data economy and enhancing the
development of cost efficient
portable solutions that are
interoperable across different
platforms.

datasets.

TOWARDS

a standard model
for Smart Cities

The members of the FIWARE Core Industry Group - Telefonica, Orange,
Engineering and Atos- first announced their commitment to create a FIWARE
Open Source Community in 2015, aiming to support the evolution of standards for
Smart Cities. Later, in 2016, the creation of the FIWARE Foundation has brought
support to FIWARE activities by protecting the FIWARE brand, and preserving the
principles of openness, transparency and meritocracy, which will work as the pillars

of the FIWARE community.

This represents a significant step forward in the adoption of FIWARE as the
de-facto platform for the development of loT-enabled solutions and applications. It
has also been a point of departure for a new digital era starting with the
digitalization of three relevant business sectors: Smart City, Industry 4.0 and Smart

Agrifood.

The Open and Agile Smart Cities is an international initiative led by the cities to
boost the adoption of a shared set ofmechanisms enabling development of
applications that are interoperable between and within the cities. It allows the
establishment of a public-private partnership context, incorporating providers of
FIWARE platforms and developers. In addition, the applications can be ported
across all the cities, thereby allowing the generation of a sustainable ecosystem
where de facto global standards allow the reuse of solutions and the expansion of

the potential market.

This commitment has also achieved an enthusiastic follow-up: 89 cities from
nineteen countries in Europe, Latin America and Asia-Pacific have already joined in.

A new wave launch is now in preparation, with new cities and countries lined up.
Are you a city representative? Would you like join in and drive your community

growth and well-being?

Learn more about the OASC initiative at www.oascities.org
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of their curation and evolution within the definition of new data models and
therefore also in the building of their own future business opportunities.

key partnerships

FIWARE’s participation in the GCTC 2016 initiative has the main goal of showcasing the
benefits coming from the adoption of common “de facto” standard technologies in and for
Smart Cities. FIWARE aims at contributing to the definition of an open source reference
architectural framework for smart cities that allows interoperability and portability of services
and applications through different cities.

FIWARE & TM Forum APIs helped to built an Open Source business framework wich can work
as the foundation for setting up dynamic marketplaces incorporating smart city and third
party data based on which services from different partners can be developed, priced and

monetized.

The collaboration with FIWARE will help bringing the more than 250.000 datasets available
on the European Data Portal even closer to the fingertips of the growing open community of
thousands of FIWARE developers, startups and new users in Europe and world-wide. In the
future the two initiatives will jointly consider ways to harvest the trend towards more real-time
open data by using FIWARE de-facto standards.
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“There is an opportunity to promote a
shared vision and facilitate the exchange
of information between cities, enterprises
and industries, fuelling innovation in all
kinds of daily-life processes. This way,
cities will become major drivers of the
digital transformation required for.a sus-
tainable economic development.”



