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FIWARE provides the basis for development of smart
solutions in multiple sectors

Process / Analyze

/ Monitor

Smart Solutions “powered by FIWARE”

gather data from many different sources
N to build a “digital twin representation” of the real
representation world (also referred as “context representation”)
which is constantly analyzed and processed in

order to
automate processes or bring support to
smart decisions

update actuation

Context

(Real World)
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| What are we referring to as Digital Twin?

® Digital Twin = Digital representation of an asset

® Characterized by attributes
] Properties
[] Relationships €< - Linked Data
® \Values of attributes may change over time (or not)
® Typically have a location (but it is not a must requirement)

" (digital representation of) Context = Digital Twins Collection
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What are we referring to as Digital Twin?

® Basis for the development of interoperable and
replicable (portable) Smart Solutions:

® Standard API for getting access to Digital Twin data (context)
® Common Data Models associated to Digital Twin classes
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FIWARE driving key standards: Digital Twin Data API
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Application/Service

FIWARE NGSI API
(NGSIV2 > NGSI-LD)

Digital Twin

Context Broker
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FIWARE driving key standards: Smart Data Models

- https:/github.com/smart-data-models kst

Weather Observed

Smart Data Models

DATA MODELS Descrip(ion
Smart Data Models - FIWARE. TMForum

" FIWARE Foundation is
collaborating with relevant R S S T R W
organizations towards definition | ———— puta

[JRepositories 29 P Peaole 8 Teams 2 pr

of common data models for s o ——
Pinned repositories

multiple application domains ® 0 o o g

[l smart-data-models / SmartEnvire  + wetheriye : The observed weather type. It is represented by a comma separated ist of weather statuses, for 2
) data-models 3 instance overcast, ligMain
Sl I |art Cltles Umbrella Repository for Data Models f— o Airfoute type: Proparty. Tea
<> Code Issues O Pull request © Allowed values: A combination of { cleardight , suemDuy , sLightlyCloudy , partlyCloudy , mist, fog, MghClouds , 'gs
clowdy , veryCloudy , overcast , lightRaisShower , drizzle, Mightfain . hesvyRainshower , heswvylain , sleetShower ,
. H sleet, haliShower, hail, shower, LighSacw, snow, heavySeowShower , heavySeow , thenderShower , thender ) OF

Smart Agrifood e

Domain repository for smart data mode! © Optional

. * dewolnt : The dew point encoded as 3 number.
Manage topics
I} SmartEnvironment o Attribute type: Property, Number

© Defoult unit: Celsius degrees.

® Smart Energy <
S m art E nV| ro n m e nt weith e —— & © 17 commits V1 : os::: hitps:/jen wikipedia org/wikiDew_point contr

*2 Y1 o visbility : Visiblity reported.
. Branch: master v New pull request ¥ n

Smart Manufacturing e

@ Allowed values: One 0f { veryPoor , poor , mederate, good , veryGood , excellent )

* Optional 11de6f

[ J * tesperature :Alr's tomperature cbserved.

© Attribute type: Property, Number

@ Default unit: Degrees centigrades.

© Attribute metadata:

*  timestasy : Optional timestamp for the observed value. It can be omitted if the observation time is the same
25 the one captured by the dsecsserved attribute at entity level
* Type: DateTime
© Optional

Defined data models rely on
well-established "de-facto”

o relativesidity : Air's relative humicity observed (percentage, expressed in parts per 0ne).

README.md 1

standards (e.g., schema.org, 2 ki Fopnt e

© Allowed values: A number between # and 1 —
© Attribute metadata:

SAR E F or I E( ‘ I M I n E n e r o tisestasy - Optional timestamp for the observed value. It can be omitted if the observation time is the same
a5 the one captured Dy the datedsserved attribute at entity lovel.

7 « Type: DateTime
© Optional



SMART AgriFood Mission Support Committee

Success stories

Providing EPCIS events,
stemming from data
collected with the context
broker

ucs.1
Pig Farm Management

Feed comversion &

Consolidating activities of
different groups in terms of:

ucs.3
Meat Transparency and
Traceability

Trustful event tracking

« reference architecture, B8
« data models,
» data access,
* monetization and Authentication and
Authorisation of Data  Intelligent Fruit Logistics
* Context-brOker based acce?éj;%ggi;'smn Smart sensing in whole logistic chain
implementations

joint catalogue of solutions
www.iot-catalogue.com

See also www.l0F2020.eu

System of Systems
Approach
(NGSI-LD &
Context Broker

FMIS

uct4
Farm Machine
Interoperability

Data exchange btwn machinery & FMIS

Security,
Privacy and
Trust

Service
monetization

Exchanging Data with a

data marketplace

Interoperability fora

nefwork of telemsiric 0T Interoperability of weather

stations ) :
(NGSI-LD & stﬁtlons with FMIS
Context Broker) —'-: *
ucte Son ucs 4
Data—Driven_Putato o Decision Making
Production 265Farmi optimization in Beef Supply

[+3 i Smart farming wsing telemetric stations

Data exchange across value chain

BG. HR. IE IT, E5, PT

Context
Broker as
data
integration
technology

ucs.4
Decision Making
Optimization in Beef Supply

Elaborating an Animal Data
Model, to be implemented
with NGSI-LD

Data exchange across value chain

Harmonized
data models

System of
Systems
Approach

S e
Data "\*"
marketplace 365FarmiNet

Development environment
to integrate services into a
FMIS

uc4.2
Chain-Integrated
Greenhouse Production

Data integration in greenhouses
ES, IT,NL, EL, TR
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http://www.iot-catalogue.com/
http://www.iof2020.eu/

Reference Architecture for Farm Management System

Smart Farm Management Services
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Cygnus / Draco / Cosmos / STH
Comet / QuantumLeap
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Kurento RT loT platforms
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processing

(Flink, Spark, Tensorflow, Hadoop, ...
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Deployed loT networks,
machines, cameras, robots

battery level

Adapter

Other information sources

* capacity . temperature

IDAS NGSI Agent Framework

loT
Agent

System
Adapter

System
Adapter

System
Adapter

System

Weather
services

Vertical solutions

Data Marketplace
- open and priced datasets
- right-time datasets support

Extended Data Publication Platform
(e.g., CKAN)

Silo

+ product

« Size

* percentage

API Management
BAE Biz Framework

Keyrock IdM & Wilma Access Control

Field
Zoning

Lifestock

TMForum
Ecosystem
Open APIs
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FIWARE for the creation of the System of Systems
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Conclusions

" FIWARE brings response to existing challenges
regarding interoperability and replicability of smart
solutions in multiple sectors including Agri-Food

" An approach that works cross-domain paving the way
for the connection of systems across domains, enabling
innovative data value chains

® And don'’t forget ...

Many thanks for input to FIWARE is open, for all, forever !!
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