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Overview 

• Mission of ETSI ISG CIM 

• NGSI-LD Information Model 

• NGSI-LD API 

• NGSI-LD Data Models from different Domains 

• NGSI-LD Usage: FIWARE Generic Enablers 
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ETSI & ETSI ISG CIM 

▌European Telecommunications Standards Institute (ETSI)  

ETSI produces globally-applicable standards for Information and 
Communications Technologies (ICT) 

 It is officially recognized by the European Commission as a European Standards 
Organization 

 Industry Specification Groups (ISG) allow participation of non-ETSI-members 
 

▌ETSI ISG for cross-cutting Context Information Management 
(ETSI ISG CIM) 

Established in 2017 for duration of two years 

Recently extended for two more years until 2021 

Chairman: Lindsay Frost (NEC) 

Currently 22 Members (= ETSI Members) + 8 Participants 

Evolution of NGSI Context Interfaces  NGSI-LD 
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A.I. 

ETSI ISG CIM: Mission 

MISSION 

... to make it easier 

for END-USERS 

and CITY DATABASES 

and IoT internet-of-things 

and 3rd-party APPS 

to exchange INFO 

User 
Apps 

Open 
Data 

   ISG CIM API  

[NGSI-LD] 

IoT 

Applications 
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Proprietary 
Data 

Open 
Data 

A.I. 

Context Information Management: 
exchange data AND definitions (ontology)  

User 
Apps 

IoT 

Context  
Information  
Management 

APPs 
APPs 

APPs 

Provenance Usage 
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High-Level Design Goals of NGSI-LD 

▌Evolution of OMA/FIWARE NGSI Context Interfaces 

▌Put NGSI-LD Information Model on a solid conceptual grounding  

Property graph model 

Enable semantic concept definitions 

Enable linking to existing information 

▌Enable applications to specify WHAT information they require 
(based on the NGSI-LD Information Model) – including 
geographic scoping and temporal interface 

▌Support central as well as distributed and federated NGSI-LD 
system architectures with arbitrary information distribution 

Linked Data 
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NGSI-LD 
INFORMATION 

MODEL 
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Use Case Example: Smart City Information 

<buildingA>  

    <room5> 

       <occupancy>1 

                   10</...> 

asNDAGAINqwq 

Ajksajasdfahdsjfk 

ASD2348FNA;W 

Asdafnasd;fmasd 

ASwt5iqwerjsfg43 

 

a foaf:Person ; 

foaf:name "Jimmy 

Wales" ; 

foaf:mbox 

<mailto:jwales@b

omis.com> ; 

foaf:homepage 

<http://www.jimmy

wales.com>  

<situation id="GU 

ID2A22530C-D4 

52-4ae8-B942-9 

93BC2923D13" v 

ersion="1"> 

<overallSeverity> 

high< 

/overallSeverity> 

All clipart is under Creative Commons BY 4.0 Licence from https://www.svgrepo.com 

"contextRegistration": [ 

 { "entities": [ { "id": "E1",  

    "type": "T1",  

“   isPattern": "false" },  

   { "id": "E2",  

    "type": "T2", “ 

    isPattern": "false" } ], 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.svgrepo.com/
https://www.svgrepo.com/
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NGSI-LD Information Model 

<buildingA>  

    <room5> 

       

<occupancy>1 

                   

10</...> 

asNDAGAINqwq 

Ajksajasdfahdsjfk 

ASD2348FNA;W 

Asdafnasd;fmasd 

ASwt5iqwerjsfg43 

 

a foaf:Person ; 

foaf:name 

"Jimmy Wales" ; 

foaf:mbox 

<mailto:jwales@

bomis.com> ; 

foaf:homepage 

<http://www.jim

mywales.com>  

<situation id="GU 

ID2A22530C-D4 

52-4ae8-B942-9 

93BC2923D13" v 

ersion="1"> 

<overallSeverity> 

high< 

/overallSeverity> 

"contextRegistration": [ 

 { "entities": [ { "id": "E1",  

    "type": "T1",  

“   isPattern": "false" },  

   { "id": "E2",  

    "type": "T2", “ 

    isPattern": "false" } ], 

Entity (type, identifier) 

Property 

Relationship 

link to 

video 

link to 

3D model 

speed 

location, 

speed 

location 

location 

address owns 

livesAt 

isAttached 

All clipart is under Creative Commons BY 4.0 Licence from https://www.svgrepo.com 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.svgrepo.com/
https://www.svgrepo.com/
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NGSI-LD Information Model 

NGSI Entity  Physical or virtual object.  

It has (one) Entity Type.  
Uniquely identified by an Entity Id (URI) 

Entity has zero or more attributes identified by a name 

Property --> Static or dynamic characteristic of an entity 
GeoProperty (geospatial context)  

TemporalProperty (time context) 

Relationship  Association with a Linked entity (unidirectional) 

Properties have a value 

Can be a single value (Number, String, boolean), or complex (Array, Structured Value) 

Relationships have an object 

A URI pointing to another entity (target of the relationship). Target can be a collection. 

Properties and Relationships can again have properties and relationships 

 

 

 

 



13 © ETSI 2019 13 

Example: NGSI-LD conceptual property graph 

Vehicle 

urn:ngsi-ld: 
Vehicle: 
A4567 

brandName observedAt 

urn:ngsi-ld: 
Org:Officer123 

urn:ngsi-ld: 
SmartLamppost: 

Downtown1 

trafficFluidity accuracy 

LegalEntity 

urn:ngsi-ld: 
Sensor: 
Cam1 

inAccident 

providedBy 

rdf:type rdf:type 

StreetFurniture Sensor 

rdf:type rdf:type 

location location 

Entity Type Entity Instance Relationship Property Value 

“Mercedes” 2017-07-29T12:00:00Z [ 8.672, 49.398] [8.672, 49.398] 5% 0.9 

hasAttached 
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NGSI-LD Information Model – RDF Grounding 

Property 

R
D

F/
R

D
FS

 
G

ro
u

n
d

in
g 

Literal 
(rdfs:Literal) 

Entity  

Resource 
(rdfs:Resource) 

Relationship 

Property 
(rdf:Property) 

a a 

N
G

SI
-L

D
  

M
et

a-
M

o
d

el
 

hasValue hasObject 
Value 

rdfs:subClassOf rdfs:subClassOf rdfs:subClassOf 

N
G

SI
-L

D
  

C
ro

ss
-D

o
m

ai
n

 
O

n
to

lo
gy

 

observation 
Space 

operation 
Space 

Temporal 
Property 

observedAt createdAt ModifiedAt 

rdfs:subClassOf rdfs:subClassOf 

TimeInterval Geometry 

Point LineString Polygon 

start 

end 

unitCode 

rdfs:subClassOf rdfs:subClassOf 

rdfs:subClassOf 

GeoProperty 

location coordinates 
(for geoJSON) 

rdfs:subClassOf 

a = rdf:type 

rdfs:range 

rdfs:domain 

rdfs:subClassOf Need geospatial and temporal elements to be uniquely defined for interoperability 
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NGSI-LD Information Model 

Property 

R
D

F/
R

D
FS

 
G

ro
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n
d

in
g 

Literal 
(rdfs:Literal) 

Entity  

Resource 
(rdfs:Resource) 

Relationship 

Property 
(rdf:Property) 

a a 

N
G
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hasValue hasObject 
Value 

rdfs:subClassOf rdfs:subClassOf rdfs:subClassOf 

N
G
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-D

o
m

ai
n

 
O
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observation 
Space 

operation 
Space 

Temporal 
Property 

observedAt createdAt ModifiedAt 

rdfs:subClassOf rdfs:subClassOf 

TimeInterval Geometry 

Point LineString Polygon 

start 

end 

unitCode 

rdfs:subClassOf rdfs:subClassOf 

rdfs:subClassOf 

GeoProperty 

location coordinates 
(for geoJSON) 

rdfs:subClassOf 

a = rdf:type 

rdfs:range 

rdfs:domain 

rdfs:subClassOf Need geospatial and temporal elements to be uniquely defined for interoperability 

What further high-
level cross-domain 

elements are 
needed?  

See WI-006 and  
examples in SAREF  

... 
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{ 
  "id": "urn:ngsi-ld:Vehicle:A4567", 
   "type": "Vehicle", 
  "brandName": { 
     "type": "Property", 
  "value": "Mercedes" 
 }, 
  "inAccident": { 
     "type": "Relationship", 
     "object": "urn:ngsi-ld:SmartLamppost:Downtown1", 
     "observedAt": "2017-07-29T12:00:00Z", 
     "providedBy": { 
          "type": "Relationship", 
          "object": "urn:ngsi-ld:Org:Officer123" 
       }  
  }, 
} 
 

JSON-LD Representation of NGSI-LD – Example 

"@context": [ 

 "http://uri.etsi.org/ngsi-ld/v1/ngsi-ld-core-context.jsonld", 

 "http://example.org/vehicle/my-user-terms-context.jsonld" 

] 

inAccident 

rdf:type 

Relationship 

rdf:subclassOf 

inAccident hasObject VehicleA4567 

observedAt 

_:blankNode_n 

"2017-07-29T12:00:00Z" 

SmartLampost1 

Blank node reification 



17 © NEC Laboratories Europe GmbH 2019 SDI.Next: Linked Spatial Data in Europe 

NGSI-LD Semantic Grounding 

speed 

location, 

speed 

location 

location 

address owns 

livesAt 

isAttached 

Instances 

Concepts 
Person 

Vehicle 

Shop 

https://forge.etsi.org/gitlab/exampleOntology/Person 

owns https://forge.etsi.org/gitlab/exampleOntology/owns 

https://forge.etsi.org/gitlab/exampleOntology/Vehicle 

https://forge.etsi.org/gitlab/exampleOntology/Shop 

location https://forge.etsi.org/gitlab/exampleOntology/location In NGSI-LD Mapping 

through JSON-LD 

@Context 

All clipart is under Creative Commons BY 4.0 Licence from https://www.svgrepo.com 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.svgrepo.com/
https://www.svgrepo.com/
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NGSI-LD API 
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NGSI-LD API Features 
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NGSI-LD Example: Geographic Query 

 

 

 

 

 

 

 

 

 

 

 

GET /ngsi-

ld/v1/entities?type=https://forge.etsi.or

g/gitlab/primerContext/StoreOntology/Car&

geoproperty=location& 

georel=near;minDistance==1500& 

geometry=Point& coordinates=[57.4874120, 

20.2845608]  

HTTP/1.1Host: cema.nlehd.de:3001 

Content-Type: application/ld+json 

Accept: application/ld+json 

…  

"id": "urn:ngsi-ld:Car:HD-B1234", 

"type": “Car", 

"location {    "type": "GeoProperty",   

  "value": { 

   "type": "Point", 

   "coordinates": [57.48765, 20.284567] 

  } 

... 

"id": "urn:ngsi-ld:Car:HD-B4234" 
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Logical NGSI-LD Architecture 

Context 

Source 

Context 

Producer 

Context 

Source 

Context 

Consumer 

Context 

Consumer 

Context 

Consumer 

Query 

Subscribe/ 

Notify 

Query 

Subscribe/ 

Notify 

Discover 

Subscribe/ 

Notify 

Discovery 

Register 

Discover 

Subscribe/ 

Notify 

Discovery 

Registry 

Server 
Broker 

Context 

Producer 

Update 
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Federation Concept 

Broker 

Federation 
Broker 

Broker Broker Broker 

geographic coverage areas 

Federation: Applications 
get transparent access to 
underlying information 
sources 



 
NGSI-LD Data Models 

GSMA, OASC & FIWARE 
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NGSI-LD Data Models 

▌NGSI-LD requires models defining entity types with their 
properties and relationships 

▌Existing NGSI-LD Data Models 

 

 

 

 

▌Organizations planning to recommend/adopt data models 

 

 

IoT Big Data Harmonised 
Data Model 

FIWARE Data Models 

The FIWARE Foundation and TM Forum – the global 
not-for-profit association focused on digital 
transformation – announced a joint collaboration 
program to support the adoption of a reference 
architecture and compatible common data models that 
underpin a digital market of interoperable and replicable 
solutions for smart cities.  

https://www.fiware.org/
https://www.tmforum.org/
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GSMA IoT Big Data Harmonised Data Model 

https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf 
https://github.com/GSMADeveloper/NGSI-LD-Entities 

IoT Big Data Harmonised Data Model Version 6.0, 29 October 2018  

Excerpt of Road Example 

https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://www.gsma.com/iot/wp-content/uploads/2018/11/CLP.26-v6.0.pdf
https://github.com/GSMADeveloper/NGSI-LD-Entities
https://github.com/GSMADeveloper/NGSI-LD-Entities
https://github.com/GSMADeveloper/NGSI-LD-Entities
https://github.com/GSMADeveloper/NGSI-LD-Entities
https://github.com/GSMADeveloper/NGSI-LD-Entities
https://github.com/GSMADeveloper/NGSI-LD-Entities
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FIWARE Data Models 

https://www.fiware.org/developers/data-models/, partially based on schema.org 

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


 
NGSI-LD Usage 

FIWARE Generic Enablers 
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FIWARE 

 FIWARE: Core platform of Future Internet PPP, 2012-2016 

 Today: Framework of Open Source Platform Components, managed by FIWARE 
Foundation 

 Core component: FIWARE Context Broker implementing NGSI,  
currently NGSIv2 -> evolution towards NGSI-LD in 2019 

 Plus: Rich suite of complementary FIWARE Generic Enablers 

 

Source: FIWARE 
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NEC‘s NGSI-LD Broker 

▌Supports NGSI-LD API 

▌Efficient geographic queries 

▌Temporal queries (later 2019) 

▌More deployment options and 
better scalability 

 Indexing 

 Distribution 

 Federation 

▌Modular & micro-service based 

▌Experimental version available from April 2019 

▌Complete version later in 2019  
(current plan) 

This activity has partially received funding by the European Commission 

(Horizon 2020 grant agreement No. 731993 (Autopilot). 
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ETSI ISG CIM –  
Collaborations  

and further 
Information 
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Proprietary 
Data 

Open 
Data 

A.I. 

ETSI ISG CIM collaborations 
for Context Information Management 

User 
Apps 

IoT 

Context  
Information  
Management 

APPs 
APPs 

APPs 

Provenance Usage 

Context 
Information 
Ontologies 

Context 
Information 
Ontologies 

Context 
Information 
Ontologies 

Context 
Information 
Ontologies 

Context 
Information 
Ontologies 

Context 
Information 
Ontologies 

Context 
Information 
Ontologies 

Context 
Information 
Ontologies 
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NGSI-LD API: Introduction, Whitepaper, Use Cases, Spec 

1 

2 
This whitepaper explains the main concepts 
behind a new data exchange protocol called 
NGSI-LD which aims to make it easier to find and 
exchange information with open databases, 
mobile Apps and IoT platforms. It fills the gap 
between brief press releases and detailed 
specification documents for NGSI-LD API  and 
related use cases . 

Whitepaper explains concepts 

Introduction in 9 Sections 

Introduction 

3 

4 

https://docbox.etsi.org/ISG/CIM/70-Draft/002-UC/CIM-002-UCv112.docx
https://docbox.etsi.org/ISG/CIM/Open/NGSI-LD_Whitepaper.pdf
https://docbox.etsi.org/ISG/CIM/Open/NGSI-LD_introduction.pdf
https://docbox.etsi.org/ISG/CIM/Open/ISG_CIM_NGSI-LD_API_Draft_for_public_review.pdf
https://docbox.etsi.org/ISG/CIM/Open/ISG_CIM_NGSI-LD_API_Draft_for_public_review.pdf
https://docbox.etsi.org/ISG/CIM/Open/ISG_CIM_NGSI-LD_API_Draft_for_public_review.pdf
https://docbox.etsi.org/ISG/CIM/Open/ISG_CIM_NGSI-LD_API_Draft_for_public_review.pdf
https://docbox.etsi.org/ISG/CIM/Open/ISG_CIM_NGSI-LD_API_Draft_for_public_review.pdf
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Thank You ! 

Contact for ETSI ISG CIM: 
ISGSupport@etsi.org 
 
Presenter: 
 Martin Bauer (NEC) 
Chairman:  
 Lindsay Frost (NEC) 
Vice-chairman: 
 Christophe Colinet (EG4U) 
 
Open pages for consensus material: 
 https://docbox.etsi.org/ISG/CIM/Open  
+ visit at: https://portal.etsi.org/CIM 
 

mailto:ISGSupport@etsi.org
https://docbox.etsi.org/ISG/CIM/Open
https://portal.etsi.org/CIM



