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APPROCHE GÉNÉRALE
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Déploiement de 
solutions ouvertes 
d’aide à la décision

Solutions ouvertes 
= 

open-source +
normalisation ETSI



INTRODUCTION À FIWARE / NGSI-LD
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SHARING CONTEXTUALIZED INFORMATION STIMULATES 
INNOVATION AND THE DATA ECONOMY

• Organizations in different domains can exchange data 
based on a common contextual information 
management layer

• Authorization and access control policies govern who 
can access what and when (data sovereignty)

• Organizations can monetize the data they offer (data 
economy)

Energy Water Transport Buildings Territory

Cross-domains interoperability

Smart 
ServicesStandardised 

interface
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NGSI-LD specification
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LA SPÉCIFICATION NGSI-LD

• Une spécification créée par l’ETSI, en évolution constante

• Version 1.8.1 publiée, version 1.9.1 en rédaction

• Contributeurs : NEC, Fondation FIWARE, CNIT, EGM, …

• Plus d’informations : https://www.etsi.org/committee/cim
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Une API RESTful pour gérer et interagir 

avec le contexte d’information

- HTTP (… + MQTT, websocket, DDS) / 

JSON-LD 

Un modèle de données “cross-domain” pour 

favoriser l’interopérabilité

• Basé sur un graphe Entity - Property – 

Relationship

• Permet de définir un langage commun

https://www.etsi.org/committee/cim


L’API NGSI-LD

Couverture fonctionnelle :

• Gestion du contexte d’informations

- CRUD

- Opérations “batch”

- Opérations “discovery”

• Requêtes temporelles et géospatiales

• Abonnements et notifications

• Gestion de sources d’informations (dans un context de fédération ou distribution)
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L’API NGSI-LD : CONTEXTES DE DÉPLOIEMENT
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Distribué FédéréCentralisé

Domaine 1

Domaine 2

Domaine 3
+ Scopes
+ Tenants



LES MODÈLES DE DONNÉES
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Cross-Domain, core properties for giving context to your information 
are defined in a mandatory way, to be used by API operations (e.g. geo queries)

• location→ Geospatial location, encoded as GeoJSON.

•observedAt → Observation timestamp, encoded as ISO8601. (timestamp)

•createdAt → Creation timestamp (of entity, attribute). 

•modifiedAt→ Update timestamp (of entity, attribute). 

•unitCode→ Units of measurement, encoded as mandated by UN/CEFACT. 
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Example Data Model: Grocery store

Introduction NGSI-LD et ecosystème FIWARE
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Figure 6.2: Entity types, properties and relationships

https://www.etsi.org/deliver/etsi_gr/CIM/001_099/008/01.02.01_60/gr_CIM008v010201p.pdf

CONTENTS

https://www.etsi.org/deliver/etsi_gr/CIM/001_099/008/01.02.01_60/gr_CIM008v010201p.pdf
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Information Model
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GET /ngsi-ld/v1/entities/urn:ngsi-ld:Store:001

{

"id": "urn:ngsi-ld:Store:001",

"type": "ngsi-ld:primer/Store",

"location": {

"type": "GeoProperty",

"value": {

"type": "Point",

"coordinates": [ 57.4874121, -

20.2845607 ]

}

},

"ngsi-ld:primer/storeName": {

"type": "Property",

"value": "Checker Market"

},

…

"@context": [ 

"https://uri.etsi.org/ngsi-ld/v1/ngsi-

ld-core-context-v1.7.jsonld" ]

}



Data Exchange API: ETSI NGSI-LD

11

Application/Service

FIWARE NGSI API

(NGSI-LD)

Bus
• Location

• No. passengers

• Driver

• Licence plate

Citizen
• Name-Surname

• Birthday

• Preferences

• Location

• ToDo list

Shop
• Location

• Business name

• Franchise

• offerings

Context Broker
Entities

(Digital Twins)

Bus
• Location

• No. passengers

• Driver

• License plate

Citizen
• Birthday

• Preferences

• Location

• ToDo list

Incident / claim
• Date

• Location

• Type

• Issuer

• Description

Shop
• Location

• Business name

• Franchise

• offerings

Attribute



Data Exchange API: ETSI NGSI-LD
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Palletizer robot
• Id

• product

• Items quantity

• Layers

• Size

• Weight

Operator
• Id

• Location

• Assigned task

• Profile

Transport robot
• Id

• Location

• Speed

• Transported items

• Destination

Application/Service

FIWARE NGSI API

(NGSI-LD)

Context Broker

Palletizer robot
• id

• product

• Items quantity

• Layers

• Size

• Weight

Transport robot
• Id

• location

• speed

• transported items

• destination

Operator
• Id

• location

• assigned task

• profile

Shop Floor Door
• Id

• location

• status 

(open/close)

Attribute

Entities

(Digital Twins)



Data Exchange API: ETSI NGSI-LD
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Application/Service

FIWARE NGSI API

(NGSI-LD)

Context Broker

Tractor
• Location

• Speed

• Planned route
Crop
• Humidity

• Leaf area

• Age

Drone
• Location

• Battery level

• Speed

• Planned route

Tractor
• Location

• Speed

• Planned route

Crop
• Humidity

• Leaf area

• Age

Drone
• Location

• Battery level

• Speed

• Planned route

Attribute

Entities

(Digital Twins)



Data Exchange API: ETSI NGSI-LD

14

Application/Service

FIWARE NGSI API

(NGSI-LD)

Context Broker
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Ambulance

• license plate

• location

• speed

• equipment

• current alert

Alert

• alert id

• emergency level

• description 

• location

• patient id

Surgery Room

• id

• hospital

• equipment

• surgery plan

Ambulance
• License plate 

• location

• speed

• equipment

• current alert

Hospital
• name

• address

• total patient rooms

• occupied patient rooms

• total surgery rooms

• occupied surgery rooms

Surgery Room
• id

• hospital

• equipment

• surgery plan

Doctor
• id

• specialties

• location

• visits plan

Attribute

Entities

(Digital Twins)

Patient
• id

• location

• patient record

• treatment



Data Exchange API: ETSI NGSI-LD
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Smart Home
• location

• address

• installed PV 

• energy consumption

Wind Plant
• Location

• Active Power

• Reactive Power

• Frequency

Application/Service

FIWARE NGSI API

(NGSI-LD)

Context Broker

Wind Turbine
• location

• power

• wind speed

• pitch angle

Wind Turbine
• location

• power

• wind speed

• pitch angle

Energy Storage
• active power

• reactive power

• SoC

• SoH

Attribute

Entities

(Digital Twins)

Substation
• Hi voltage

• Lo voltage

• nominal power

• power flow
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NGSI-LD QUERY & SUBSCRIPTION 
LANGUAGE

Note: check the PRIMER for a user oriented description of the API 

https://www.etsi.org/deliver/etsi_gr/CIM/001_099/008/01.02.01_60/gr_CIM008v010201p.pdf
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Information Provision

Query by id

GET /entities/urn:ngsi-ld:OffStreetParking:ABCDE

GET /entities?id=urn:ngsi-ld:OffStreetParking:AB23E&type=OffStreetParking

Query by list of IDs

GET /entities?id=urn:ngsi-ld:OffStreetParking:AB23E, 
urn:ngsi-ld:OffStreetParking:FF11AA&type=OffStreetParking

Query by type

GET /entities?type=OffStreetParking

Query by list of types

GET /entities?type=OffStreetParking,OnStreetParking

Introduction NGSI-LD et ecosystème FIWARE
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Queries with restrictions

Query entities that match restrictions (logical “and” using ‘;’ )

GET /entities?q=<Expression>; <Expression>  ....

Restrictions on Values and on data types (Text, Number, DateTime…)

Equal→ brandName==Mercedes

Equal with multiple alternatives → brandName==Mercedes,Audi

Unequal→ brandName!=Mercedes

Greater than→ temperature>20;temperature>=20

Less than→ temperature<10;temperature<=10

Match pattern→ brandName~=cedes$

Match range (closed interval)→ temperature==10..20

Introduction NGSI-LD et ecosystème FIWARE
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Queries by structured properties

Queries over Structured Values

• GET /entities?type=Building&q=address[street]==Franklinstrasse

Specific attributes can be requested

• GET /entities?type=Room&q=temperature>20&attrs=temperature,capacity

Introduction NGSI-LD et ecosystème FIWARE
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Queries by location

List entities located at a certain threshold distance to a reference geometry.

• /entities?georel=near;maxDistance==2000&geometry=point&coordinates=[-2.35, 40.78]

List entities that exist entirely within a reference geometry.

• /entities?georel=coveredBy&geometry=polygon&coordinates=[[[[-80.190,25.774],[-66.118,18.466],[-64.757, 
32.321],[-80.190, 25.774]]]

• georel→ (near, coveredBy, intersects, equals, disjoint)

• geometry→ (point, bbox, polygon, line)

• coordinates → as per GeoJSON

Introduction NGSI-LD et ecosystème FIWARE
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Temporal queries

Aggregation functions over time series

• totalCount

• distinctCount

• sum

• avg

• min

• max

• stddev

• Sumsq

Can be mixed with geo queries

“Get average temperature over last month on that area” 

Introduction NGSI-LD et ecosystème FIWARE
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{

"id": "urn:ngsi-ld:Wine:001",

"type": "Wine",

"price": {

"type": "Property",

"value": 7.83,

"observedAt": "2021-04-04T11:40:00.000000Z"

},

"quantity": {

"type": "Property",

"value": 20,

"observedAt": "2021-04-04T11:40:00.000000Z"

},

"putBackOnShelf": {

"type": "Relationship",

"object": "urn:ngsi-ld:Shelf:234",

"observedAt": "2021-04-04T11:40:00.000000Z"

}

}
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Roadmap for NGSI-LD

GR-007 V1.2 
NGSI-LD SECURITY

GR-002 Use 
Cases v1.2
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GS-006 NGSI-LD 
INFO MODEL v1.2

GR-024 NGSI-LD 
ARCHITECTURE

GR-038 NGSI-LD & YANG

GR-023 NGSI-LD 
Adoptions

U
SA

G
E

Security

API

Info Model

Concepts

Technology

Usage

Testing
GR-030 Validation of NGSI-LD test platform      

GR-029

Architecture

GS-012v2Test Suite v2

GS-009 NGSI-LD 
API v1.8

GS-013v2 GS-014v2 GS-015v2
GS-027

GS-008 NGSI-LD 
Primer 1.2

publishing date

expected publishing date

GS-008 NGSI-LD 
Primer 1.3

Test Suite v3
GR-029v2

GS-012v3 GS-013v3 GS-014v3
GS-027v2

GS-015v3

GS-047 OpenAPI
Specification [STF]

GS-009 NGSI-LD 
API v1.9

GR-048  Data 
Catalogues
[STF]

GR-049  Using 
Geo Information 
[STF]

GS-050 Aligning 
with Geo 
Information [STF]

GR-051 Building Infor-
mation Management 
(BIM) [STF]

GR-052 Using NGSI-LD 
for AR and VR [STF]

GS-053 GS-054

GR-055 Service 
Execution in NGSI-LD

GR-056 LDES with 
NGSI-LD

GS-006 NGSI-LD 
INFO MODEL v1.3

GS-019 V1.2 
Provenance
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+600 membres proposent actuellement 

des services au sein de FIWARE MARKET 

PLACE

+250 villes dans 30 pays utilisent FIWARE 

FIWARE est un écosystème, basé 
sur la norme NGSI-LD, qui intègre 

un catalogue de briques 
technologiques open-source 

basées sur une norme européenne

Les territoires européens peuvent ainsi 
créer des solutions sur mesure tout en 
profitant de la réplicabilité de l’existant

L’ecosystème FIWARE

https://www.fiware.org/
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Smartdatamodels.org : partage de modèles de données

▪ Plateforme collaborative de partage de de 
modèles de données NGSI-LD

▪ Contribué par la donnée, qualifié par 
FIWARE

▪ Source d’inspiration pour mise en place de 
nouveaux déploiements

▪ Interopérabilité facilitée

https://smartdatamodels.org/

https://www.fiware.org/data-models
https://smartdatamodels.org/


FIWARE: a living framework with a comprehensive roadmap

▪ Digital Twin → Consolidate NGSI-LD as reference standard

• Implementation-driven standardization of advanced features

• Integration with VR and AR frameworks

• basis for integration of robotic systems (e.g., agile production)

▪ Data Spaces → First open source framework implementing 

DSBA technology convergence results

• Integration with EBSI-compliant Trust Anchor Frameworks

• Decentralized IAM based on W3C DID - VC/VP standards -

support to SIOPv2, OIDC4VP protocols

• Implementation of Shared Catalogue and Marketplace 

functions aligning TM Forum and Gaia-X specifications 

▪ Blockchain / DLTs → Support to audits and forensics

• Zero-code integration with Blockchain/DLTs: Canis Major

• Integration with multiple DLTs

▪ AI/ML → enabling reusable “plug&play” AI/ML services:

• Standard architecture enabling ”AI/ML as a service”

• Support to MLOps concepts
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Want to contribute?

Write to: CTO-team@fiware.org

Get your copy here

Get your copy here

https://www.etsi.org/deliver/etsi_gs/CIM/001_099/009/01.06.01_60/gs_CIM009v010601p.pdf
https://data-spaces-business-alliance.eu/dsba-releases-technical-convergence-discussion-document/
https://www.fiware.org/marketing-material/fiware-for-digital-twins/
https://www.fiware.org/marketing-material/fiware-for-data-spaces/


ARCHITECTURE STELLIO/FIWARE
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Fournisseur
de données

Fournisseur
de données

Fournisseur
de données

Consommateur
de données

Consommateur
de données

Consommateur
de données

API ouverte & multi-métiers pour 
requêtes (synchrone) et notifications 
(asynchrone)

NGSI-LD

Processeur
de données

Coeur de données

Données contextualisée espace / temps /relations

ARCHITECTURE FIWARE STANDARD
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Collecte et validation 
de données

NIFI

Tableaux de bord
GRAFANA

Authentification 
et contrôle 

d’accès
KEYCLOAK

Monitoring

Coeur de données

Tableaux de bord
SUPERSET

Plateforme IoT

MISE EN ŒUVRE TYPIQUE

Introduction NGSI-LD et ecosystème FIWARE 28

Interfaces 
métiers

Administration



CŒUR DE DONNÉES STELLIO
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• Developed in Kotlin, based on 
Spring Boot framework (3.2.x)

• Reactive stack (WebFlux, 
Coroutines, R2dbc)

• Functional programming (Kotlin, 
Arrow)

• Fully open-source, available on 
GitHub

• Documented on readthedoc

https://kotlinlang.org/
https://spring.io/projects/spring-boot
https://docs.spring.io/spring-framework/docs/current/reference/html/web-reactive.html
https://kotlinlang.org/docs/coroutines-overview.html
https://r2dbc.io/
https://kotlinlang.org/
https://arrow-kt.io/
https://github.com/stellio-hub/stellio-context-broker
https://github.com/stellio-hub/stellio-context-broker
https://stellio.readthedocs.io/en/latest/index.html


EXEMPLES DE DÉPLOIEMENTS
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SUIVI FLUIDES - ENERGIE

Présentation EGM 31

• Suivi de consommation et de facturation 

• Plateforme multi-acteurs, multi-fluides 

• Instrumentation et nouveaux usages 

• Analyse des données et recommandations 



ECONOM’O IRRIGATION CONNECTÉE
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Suivre et comprendre les usages des parkings de co-voiturage. Evaluer les gains CO2

SUIVI DE PARKING DE CO-VOITURAGE

Présentation EGM 33

Suivi entrées / sorties

Camera sur site –
reconnaissance de 
plaques

Coeur de 
données

Anonymised usage patterns

Base de 
données 
vehicules



RESEAU D’OBSERVATION LAGUNAIRE (THAU)

34

Satellite 
Copernicus

Etudes (hydrologiques, 
etc.)

Formulaires

Information 
administrative

Qualité 
eau

Ostreiculteurs

Services 
d’eau

Centres 
techniques

Communauté 
scientifique

Autorités 
publiques

ROL

Analyse de 
données

Prévention des 
risques

Suivi de 
l’environnement

Applications 
innovantes



FRANCE DATA RÉSEAU
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https://ckan.francedatareseau.fr/

https://ckan.francedatareseau.fr/


APPLICATION MOBILE COMMUNAUTAIRE : SUIVI DES CONSOMMATIONS 
(CUD)
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SUIVI TRAFFIC / MODÈLES PRÉDICTIF 
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Projet R&D BioReCer : tracabilité des ressources biologiques

BIOMASSE

• Trouver des produits autour de moi et rechercher par mots-clés

• Visualisation et exploration de la chaîne d'approvisionnement

• Score d'impact environnemental

• Accès à une marketplace

• Page spécifique du produit

• Suivi numérique du produit

•
Présentation EGM 38



Thank You!

Tel:

E.mail:

www.egm.io

Franck Le Gall

CEO

+33.6.20.03.54.20
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