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Das neue digitale Leben wird bestimmt durch Kontext-Informationen.
Kontext-Informationen, die beschreiben was passiert, wo, wann, warum, ...
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FIWARE Architekturen sind vielfaltig

Smart City Governance System

& gt & _ 2

Complex Event Big Data Al Operation Advanced
Processing Algorithms Algorithms Dashboards Data Maps

Apache Wirecloud Shop floor
Superset Mashup Map

Processing Engines
(Flink, Spark, Tensorflow, Hadoop, ...)

Cygnus / Draco/ Cosmos / STH History Data
Comet / QuantumLeap Deen

FIWARE Context Broker

Street -Bulsocation - &, Citizen claim
= . |ocation Parking space S rout ¥  Waste Bin - oy « location
. traffic + location Rt P « location shared car « citizen id

. + no. slots * nextstop . i * location « description
pollution « time next stop Sapacky » status i

APl Management

Keyrock IdM & Wilma Access Control

Kurento RT IDAS NGSI Agent Framework
loT platforms
media stream loT System System o System System
processing Agent Adapter Adapter Adapter Adapter

e ® o
e ol
o @® Q.OQ (-]
® og° °o®,
Deployed loT networks, :
machines, cameras, robots Other information sources

Vertical solutions
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Integration von loT Daten

+ OMA NGSI API (northbound interface)

FIWARE Context Broker

1

FIWARE Backend loT
Device Management

(southbound interfoces)

loT Agents' features

loT Agent Registers the device
Device sends information updates

3. Agent sends NGSI reques!

External system modifies CB data

5. Context broker updates device value

5. Device receives command
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FIWARE Context Broker als zentrale Datendrehscheibe

Orion Context Broker Context

Consumers

Context subscriptions

Producers O O O
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ETSI NGSI-LD als Kommunikationsstandard

4.2.3  Cross Domain Ontology

RDF/RDFS
Grounding

rdfs:subCIassOf. »-.1\.‘ rdfs:subClassC;f\'\\rdfs:subClassOf
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NGSI-LD

\rdfs:subClassof rdfs:subClassOf ,/"/}dfs;subclassof |

rdfs:subClassOf —

Figure 4.2.3-1: NGSI-LD Core Meta-Model plus the Cross-Domain Ontology

@ FIWARE



FIWARE data models als Datenstandard

FIWARE DATA MODELS Data Model

Welcome ta FIWARE Data Models. These data models have been harmonized to onable data portabiity for different spplcations induding, but not A JSON Schema corresponding to this data model can be found here.

fersted, to Smurt Citins, Thay are intended 10 be wted together with FIWARE NGSI version 2 If you want to contribute and crests addtional data
modeis. please hawe 3 look at our repository of data models and the data model development guadelines.

¢ : Unique identifier.

type : Entity type. It must be equal to &iketiretockingStation .
& ALERTS A PARKS & GARDENS

A 0
) Aderts Events ralated to risk or warming x Data models intended to make an dateCreated : EﬂtitY s creation Ummmp-
conditions which tequire action taking efficent, effective and sustainable
management of groen arvas.

o Attribute type: DateTime

- - o Normative References: http://schema.org/DateTime
o Optional
sateMocitied : Last update timestamp of this entity.

ENVIRONMENT POINT OF INTEREST o Attribute type: DateTime

finable ta menitor air auality and other Specific pont locations that sceneons may o Normative References: http://schema.org/DateTime
enviranmental conditions for a bealthier 1ind useful or interesting For instance,
aving. westher stations, touristic landmarns, etc. o Optional

- - lecation ¢ Geolocation of the station represented by a GeoJSON (Multi)Polygon or Point

o Attribute type: geo json .
o Normative References: https://tools.ietf.org/htm|/rfc7946
o Mandatory If sseress Is not defined.

Nl S e sdaress : Registered docking station site civic address.

Data models for cvic issue racking A% Modoling street ights and all thaw

interoperable with the de-facto standard controlling equipment towards

OpenIit energrefficent and efMective urban
dlurrinance.

DEVICE TRANSPORTATION

ol devices {sensors, 3CtUMONS, wearabies, Transportation dats models for smarn
ot with thew characteristics and dynamic mobility and efficient management of
status reuncipal Tervices.
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Reaktives Complex Event Processing CEP

Programmatic
Rules API client

Visual Rule Editor o l
& Configuration Tool

=
(based on WireCloud) e mmm

Motification
configuration #.,*'

ORION CB New event

Context Brokers

Event, Rule and Metric APls

" CORE
Fule Engine

&

~ Database

PERSEO Context-Aware CEP

External
Systems
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Anbindung von Roboter Daten

Participant

Participant

Participant .
Participant

C++ und schneller als z.B. ZeroMQ),
Roboter Operating System ROS2
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Anbindung von BigData Systemen und Streaming Frameworks

Open Data

Publish
Subscribe

Broker

BigData
Analvsis Visualization

Obiect
Storage

@ FIWARE
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Business Intelligence, Reporting und Dashboarding Losungen

m Superset Data- Charts  Dashboards SQL Lab - +-  Settings~ ? L E-

Superset Usage & Performance ruwises  # Q -

Daily Dashboard First Interact Capped Duration : Cache Warming
@ Average Capped Durat... @ p95 Capped Duration @ Via Cronjob @ Via User
247
200

150

100

Apache 109

Superset

Chart Statistics

Charts per Engine : Presto Charts per : First Interact pS0 Duration
engine_name -  number of charts - Datasource Type

presta _ is_virtual_datasource - Chart count - 6 47
minerva - 42.2k true _ *

druid . 34.7k false

hive 2.09k

mysql 317

@ FIWARE
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Streaming Media Processing

WebRTC Application with Kurento Media Server
Kurento Media Server

Transcoding
Group Communications
Recording

Mixing and Blending

Computer Vision
Augmented Reality
Broadcasting
Etc.

or

@ FIWARE
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Cloud-Edge processing mit FogFlow

' ® developer

New business -‘-

requirements Autonomous

Data-centric

edge programming model management b
Context-driven 0O F | oW _é
T l Orchestration P g

operator

(a) [m] )
G D)

=3 = Geo-distributed
Optimized Infrastructure
zero effort B deployment /

Fast time-to-market i LI.\

Low development and operation cost

g @
High efficiency, scalability, and reliability de“"ceiﬂ g% Gﬁé)

@ FIWARE
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Integration bekannter Open Data Portale

# Home @ About - T¥ Features [ CaseStudies & ResourcesandSupport -+ B Blog 7 FAQs Q

CKAN, the world'’s leading
Open Source data portal
platform

CKAN is a powerful data management
system that makes data accessible - by
providing tools to streamline publishing,
sharing, finding and using data.

IdM Extension - Login with FIWARE
Private datasets - Limited visibility
L 3 . NGSI Extension - NGSI queries as datasets
demo.ckan.org ® g Store publisher extension
= WireCloud view extension
Data request extension
Monetization architecture

@ FIWARE
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Monetarisierung von Daten

& ferum My Inventory

Basic Chanr
vo.1 42 minulos ago

This offering includes the basic
chant widge!

°
Active

Product
Lifecycle
Management AP|
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Eine komplette Single-Sign-On SSO Security Losung

@
L

>
& FIWARE

Account

remember me

Sign up Forgot password Didn't receive
confirmation instructions?

@ FIWARE
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Blockchain Integration

CanisMajor - FIWARE DLT Adaptor

Client-Domain CanisMajor-Domain

ate/update/delete Entit
Client o ° ContextBroker
sendTransaction (f.e. orion-ld)
<Wallet-Information=
Wallet . . )
{Keystore, f.e. Vault) getSignaturs CanisMajor persis{TransactionReceipt

persistTransactio

@ FIWARE
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Data spaces Integration

Integrating systems

Architecting and data within

Sharing Data

Smart across
Solutions :

organizations -
organizations

(system of systems) Smart
| Building

| Smart City
System 1 System 2 ‘

Smart Solution

10 " :
l/—% .10ﬁ v "
Digital Twin Bl -5 : Digital TWin e, ey s ; Digital TWin s, —cem gres
representation & - ] . representationg. St “=is . representationi. " W T5I2

° @ : : Smart Grid
i @§© . @@ . System 3 ; Smart
08 009 | 3rd - System 4 : Logistics
©6° oo®° : :
o® systems ! .

devices e
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Effizient und Offen

* Vertikale Losungen (einige
loT basiert) erzeugen
Nutzen in ‘Silos’

* Historische Daten als ‘Open
Data’

* Informationen weiter in
‘Silos’

Gardens and Public Lighting

parks

o

Intedligenca 1

Connectvity

Wirklich ‘Smart’

» Horizontale Plattform fiir den
Zugriff auf ‘right-time’ Kontext
Informationen

* Gemeinsames Datenmodell

« Smart City Governance
Losung

Intelligence City Governance & Planning

Puiblic Mew Sarvices
Lighting
k- =

" :H ¢ | | N B 3

Wasle Gardens and

Managamsant parks

Smart Devices

Nutzbarmachung von
‘right-time’ Open Data

* Bereitstellung von ‘right-time
Kontext Informationen

 Authorisierung und
Zugriffskontrolle (API-
Management)

» Offenes Ecosystem

Realisierung der
Data Economy

« City als Plattform inklusive
Daten von Drittanbietern fur
innovative Geschaftsmodelle

* Errichtung von ‘multi-sided
markets’
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... bis zum Einsatz in professionellen Umgebungen

README.md

@FIWARE Helm Repository for Generic Enablers

Deployment Tools

Artifact Hub fiware Chart Test |passing

Repository for providing HELM Charts of Generic Enablers from the FIWARE Catalogue. The charts can be install
into Kubernetes with helm3.

FIWARE is a curated framework of open source platform components which can be assembled together and with
other third-party platform components to accelerate the development of Smart Solutions. The main and only
mandatory component of any “Powered by FIWARE" platform or solution is a FIWARE Context Broker Generic
Enabler, bringing a cornerstone function in any smart solution: the need to manage context information, enabling
to perform updates and bring access to context.

Note that FIWARE is not about take it all or nothing. With the exception of a mandatory FIWARE Context Broker you
should feel fre¢ |-party platform
components tc Broker
technology to ” and other
solutions can 4 S v - ices and
commercial “P Ll | y =
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Loadtest for FIWARE Components
@ FIWARE Core

Gatling load tests to run against FIWARE Components that implement the NGSI-LD Api. The repository also
includes test-reports for various setups of different FIWARE Components.

Table of contents

* Reports
* How to run
o Maven

o Helm
o Testresults

* Scenarios
o Broker without security
= Single value updates for entities

= Batch updates for entities
= Single value updates for entities with active subscriptions.
Single entity get.
Query entities by an attribute.
Query entities by type.
Query entities by type and attribute.

o Notification latency
= Test setup

= Notifications for everything
= Notifications for entities of a certain type

* License N

Reports

Reports of executed tests and the used config can be found in the testReports-folder. You can find all the
information about how to setup the tested instances and how to rerun those tests there.

@ FIWARE



Selber machen, inspirieren lassen oder machen lassen

& FILARE

This is an Introductory Tuterial to the FIWARE Platform. We will start with the data from a supermarket chain’s store finder and
create a very simple “Pc by FIWARE” ication by i lh§ address and locatien of each store as context data to
the FIWARE context broker.

The tutorial uses cUrl commands throughout, but is also available as Postman documentation

(o COFa-FUTPIEAFETECHO EEFET.
[EA Este tutorial também esta disponivel em portugués

Contents

» Details
Architecture

Our demo application will only make use of one FIWARE component - the Orion Context Broker. Usage of the Orion Context
Broker is sufficient for an application to qualify as “Powered by FIWARE".

Currently, the Orion Context Broker relies on open source MongoDB technology to keep persistence of the context data it
holds. Therefore, the architecture will consist of two elements:

+ The Orion Context Broker which will receive requests using NGSI
+ The underlying MongoDB database :
© Used by the Orion Context Broker to hold context data information such as data entities, subscriptions and
registrations

Since all interactions between the two elements are initiated by HTTP requests, the entities can be containerized and run from
exposed ports.

Orion
|1_02611026 E7017:27017
Context

Broker
mongoDB

101. Getting Started

102. Entity Relationships

103. CRUD Operations

104. Context Providers

105. Altering the Context Programmatically
106. Subscribing to Changes in Context

201. Introduction to loT Sensors

202. Provisiening an loT Agent

203. loT over MQTT

250. Introduction to Fast-RTPS and Micro-RTPS

101. Getting Started

102. Entity Relationships

103. CRUD Operations

104. Context Providers

105. Altering the Context Programmatically
106. Subscribing to Changes in Context

201. Introduction to loT Sensors

202. Provisiening an loT Agent

203. IoT over MQTT

204. Using an alternative loT Agent

205. Creating a Custom loT Agent

250. Introduction to Fast-RTPS and Micro-RTPS

301. Persisting Context Data using Apache Flume (MongoDB, MySQL, PostgreSQL)
302. Persisting Context Data using Apache NIFI (MongoDB, MySQL, PostgreSQL)

303. Querying Time Series Data (MongoDB)
304. Querying Time Series Data (CrateDB)

401. Managing Users and Organizations

402. Roles and Permissions

403. Securing Application Access

404. Securing Microservices with a PEP Proxy
405. XACML Rules-based Permissions

406. Administrating XACML via a PAP

501. Creating Application Mashups
503. Introduction to Media Streams
505. Big Data Analysis (Flink)

601. Introduction to Linked Data
602. Linked Data Relationships and Data Models
603. Traversing Linked Data Programmatically

é; ENGINEERING

THE DIGITAL TRANSFORMATION COMPANY

Projektdokumentation: Zentrale Open Data Plattform der Stadt Paderborn

Inhaltsverzeichnis x

« Projektdokumentation: Zentrale Open Data Plattform der Stadt Paderborn
o Allgemeines
o Inhalte der ersten Veroffentlichung (Stand Juni 2021)
= Gruppe fiware
= Gruppe Anliegenmanagement
Inhalte der zweiten Verdffentlichung (Projektende, Stand Juli 2022)
= Gruppe urban-dataspace
Austausch zum Projekt
Forderhinweis
Lizenz

Allgemeines

Herzlich Willkommen auf der Startseite der technischen Projektdokument des Forderprojektes Zentrale Open Data Plattform der Stadt
Paderborn. Weitere generelle Informationen zum Projekt finden Sie auf der Seite der Digitalen Heimat Paderborn.

Diese Seite dient Ihnen als erster zentraler Einstiegspunkt fur die technische Projektdokumentation. Auf den folgenden Seiten finden Sie
die aktuellen Arbeitsstande der Plattformkomponenten und den entsprechenden, unter einer jeweiligen Open Source Lizenz
verdffentlichten, Quellcode der Software.

Bitte beachten Sie, dass es sich bei den Inhalten der ersten Veraffentlichung im Juni 2021 um einen friihen prototypischen Zwischenstand
der Datenplattform handelt.

Die zweite Verdffentlichung gegen Ende Juli 2022 spiegelt den Stand der Entwicklung zu Projektende wieder.

Mithilfe der folgenden Links gelangen Sie direkt zu jeweiligen Repositories der einzelnen Komponenten:

ooe ..
8 Telefdnica
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Die Vorteile einer Open-Source-Plattform wie FIWARE

Die Basissoftware (Plattform und Generic Enablers) ist flr jedermann
kostenlos und fur immer verfugbar — teilweise sind sogar die Endprodukte
lizenzkostenfrel

Eine grol3e Open-Source-Entwickler-Community wartet und entwickelt die
grundlegenden Softwarekomponenten weiter

Eine grol3e Gruppe von globalen Unternehmen und Start-ups bietet
Plattformen und Smart Solutions basierend auf der Open-Source-
Technologie an

Niedrigste Betriebskosten flr die Endbenutzer

Standard Datenmodelle und Standard Schnittstellen (APIs) vermeiden einen
,Vendor-Lock-In-Effekt’ @FIUJFIRE
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https://github.com/smart-data-models

https://www.fiware.org/community/smart-industry/

https://www.fiware.org/developers/catalogue/

https://github.com/Fiware/tutorials.Getting-Started

https://www.fiware.org/marketplace/



https://github.com/smart-data-models
https://www.fiware.org/community/smart-industry/
https://www.fiware.org/developers/catalogue/
https://github.com/Fiware/tutorials.Getting-Started
https://www.fiware.org/marketplace/

i4Trust 2nd Open Call

Data Spaces for effective and trusted data sharing

% i4Trust

J OPEN CALL CALENDAR\

Submission of Aprlication Starts:

May 4, 2022 (10:00, CEST)

Submission Deadline:
September 12, 2022 (16:00, CEST)

i4Trust is a collaborative initiative boosting the development of innovative services around new
data value chains in multiple sectors

i4Trust is building a sustainable ecosystem where companies will be able to create innovative
services by means of breaking "data silos” through sharing, re-using and trading of data
assets.




Tra

OPEN SOUR

HOSTED BY

o
spegc

Cabildo de Promocién Econdmica
Gran Canaria

B BEST PR
B N, C1CinUD

OFiiHUB infhovalia




Das ist FIWARE

) FIWARE

The open source platform
for our smart digital future!

@ FIWARE
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Thank you!

Gernot Boege
FIWARE Solution Architect

@ FIWARE



