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> > > THE NEW
REVOLUTION
IN FARMING
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Smart farming aims to optimise the production

in farms by using the most modern means in a
sustainable way, hereby increasing the production
and delivering the best products in terms of quality
while maximizing the return. It makes use of a

wide range of technologies including loT sensors,
wearables, GPS services, UAVs, robots and drones
operating in the field which provide real-time data
to systems helping to monitor the production line
and support decisions. This enables less waste and

maximum efficiency in operations.
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> > > CHALLENGES OF SMART
IN SMART FARMING

FARMING

No single company can provide the best solution for all challenges.

Agile SMEs/startups are constantly emerging, bringing innovative vertical
solutions based on the deployment of IoT combined with real-time Big Data, Al

> > > TECHNOLOGICAL and dashboard tools on the cloud.

There is the opportunity and the need to integrate these new solutions coming
Wireless broadband coverage in rural zones. from multiple parties.

I erding [oT protocols. Data from vertical solutions deployed in a Farm can be integrated to build a

Lack of standards for interoperability. holistic picture of what is going on in the Farm: context data.

Lack of standards easing integration.
< e Overall Farm Management Systems can be developed on top of a standard

Debate on data ownership and data security. context information management layer.

Ability to bring new valuable insights from Big Data.
Usability of end applications.
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Cost-effective solutions.

) Cost-effective: cheap implementation

> > > FARMING SECTOR with guaranteed return of investment.

Limited availability of arable land. SMART FARM I NG ) User-friendly: ease the management

Impact on productivity derived from climate change. SO LUT'ON S and provide knowledge and training.

Urgent need to reduce waste and increase efficiency.

. ) . i SHOULD BE ) Interoperable: able to export relevant
Impact on natural resources derived from intensive farming. data that is required to fulfill other steps

Increasing need for freshwater. of the value chain.

Price and availability of energy.
Uncertainty regarding weather events.
Assessment and monitoring food quality.
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Regulations, documentation.
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. Fluctuating prices.

—_
pumry

Public awareness.
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Average age of farmers increasing.




> > >FIWARE: A STANDARD
WAY TO DEVELOP AND
INTEGRATE SMART

The FIWARE Context Broker technology can easily integrate

with blockchain technologies to provide a trustworthy and
immutable tracing of certain updates on context linked to
steps in the smart farm and food value chain.

FIWARE also bring supports to the potential publication of
farm data for transparency or the monetization of farm data
offered to third parties, enabling new sources for revenues.

The FIWARE Context Broker enables management of context information
at large scale through the FIWARE NGSI API, a public and royalty-free
APl adopted as an open industry standard by relevant organisations.

SIMPLE

FIWARE NGSI provides an intuitive RESTful API using JSON
readily accessible to any web developer. Any web programmer
can learn how to use it in a single day.

POWERFUL

FIWARE NGSI supports subscription/notification, geo-queries,
federation, pagination, ... and soon support of Linked Data
(JSON-LD)!

OPEN STANDARD

Current FIWARE NGSI specifications are public and royalty-free
and they will align with the future ETSI NGSI-LD specifications.

The open standard nature of FIWARE NGSI offers programmers the
ability to port their applications across different “Powered by FIWARE”
platforms and a stable framework for future development.



> > > REFERENCE ARCHITECTURE FOR
|IOT-ENABLED SMART FARMING SOLUTIONS
“POWERED BY FIWARE”
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| FIWARE for the creation of the System of Systems

> > > ASYSTEM +
OF SYSTEMS
VISION FOR
THE GLOBAL
MANAGEMENT
OF A FARM
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The Reference Architecture of Smart Farm Management Systems
“Powered by FIWARE” relies on a “system of systems” vision.
The existence of a context information management layer breaks
the silos of information associated to the several vertical smart
solutions, information systems and connected devices, enabling
an overall management of Farm processes.

OPEN SOURCE
* No licenses on platform components
» Enabling contribution from multiple organizations

STANDARD-BASED
Enabling an open and competitive marketplace of compatible
farm management systems and vertical smart farming solutions
Lower costs to achieve interoperability of vertical solutions or
their integration with farm management systems
Lower costs for integration with multiple 10T protocols, farm
machines, robots, drones, etc.

>

MODULAR, THEREFORE FLEXIBLE

Adding platform components parallel to business needs
Ability to add innovative features: blockchain-based
traceability, open data publication, monetization of data
and more.

ROBUST, SCALABLE AND SECURE

Quality Assurance testing on every component

Designed to get the most out of the cloud and scale on

demand.
Enabling to define and enforce compliance with data access

control policies.



> > > AREFERENCE
ARCHITECTURE FOR SMART
FARM MANAGEMENT SYSTEM
POWERED BY FIWARE
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The Orion Context Broker integrates information from drones, sensors
and other machines as well as vertical smart solutions and information
systems, breaking information silos.

e |IDAS loT Agents connect to sensors, handling multiple IoT protocols
(MQTT, CoAP/OMA-LWM2M, OneM2M,...). Alternative IoT platforms can
be used for this purpose.

* ROS-2 robots are interfaced using Fast RTPS, adopted as default
communication middleware in ROS-2.

e Historical data is processed using different processing engines (e.g.,
Hadoop, Spark or Flink) to extract valuable insights or derive smart
actions. Complex Event Processing, Advanced Al or machine learni

functions can be implemented on top of integrated processing ergines.
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|dM & Access Control
and Biz Framework

Keyrock / Wilma - AuthZForce
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Other Information Sources

Operational dashboards are based on the Wirecloud web mashup
framework.

Knowage enables KPIs monitoring, Reporting and Business Intelligence
functions.

Part of the current and historic context data can be offered to third
parties through and extended CKAN portal enabling publication of
real-time data and the assignment of terms and conditions (including
pricing) to data resources.

Data/API access control functions warrant that context data is only
accessible by parties owning the right privileges.

API management and business support functions enable auditing

of the system and monetization on data access.



>>>THE
FIWARE
MARKETPLACE

Check out: marketplace.fiware.org/join

The FIWARE Marketplace is a global one-stop shop
that gives access to a wide range of Powered by
FIWARE solutions and platforms, FIWARE-ready
technologies, as well as related FIWARE services such
as training, coaching, consultancy, integration and
technical support.

The Marketplace offers everyone in the FIWARE
ecosystem the platform to become more visible to
their target customers or potential investors and
partners.

POWERED BY FIWARE

> Smart Solutions rely on FIWARE standards to manage
context information at a large scale. They use FIWARE
technologies to gather and process context information
coming from different and highly distributed sources.

> FIWARE platform service providers offer FIWARE-
compliant platforms as a Service on private and public
clouds. Also, Platform Service Providers can deploy
FIWARE platform instances on premises for their
customers.

FIWARE-READY TECHNOLOGIES

> FIWARE-ready loT devices come with easy-to-install
drivers and instructions, which make them accessible to
end applications using the FIWARE NGSI standard.

> FIWARE-ready software enablers are base platform
technologies, which can easily be integrated with
FIWARE to extend the basic capabilities of the platform
with advanced added-value features

FIWARE SERVICES

Online training material is available on the FIWARE
Academy but many partners are offering tailored
training and coaching services.

Finding the right experts offering consultancy,
integration or technical support services is crucial in
many projects. The FIWARE marketplace is helping to
serve this need.
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OPTING FIWARE
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>>> BECOME
A MEMBER OF
THE FIWARE
FOUNDATION

@ FIWARE




@ FIWARE

fiware.org
Follow @FIWARE on Twitter




