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HOW COULD WOT AND NGSI-LD FIT TOGETHER?

ETSI ISG CIM has been working to create a better link or bridge between 
traditional IoT and database approaches and the semantic web. We would 
like to consult and collaborate with W3C. 

The result of our work so far is an API called NGSI-LD which assumes an 
underlying model based on entities. All entities are identified by URIs, the 
entities can have attributes. Aattributes are either Properties or 
Relationships and can themselves have attributes i.e. the underlying model 
is a Property Graph. It is  mandatory that all terms are defined and are 
referenced via their URIs, but it is not mandatory that the URIs are also 
URLs. 
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HOW COULD WOT AND NGSI-LD FIT TOGETHER?

The binding of the API for HTTP assumes messages containing information 
about the entities and attributes in JSON-LD, with some extra conventions 
to make it more human friendly.

Even though the information is based on JSON-LD and thus can be 
represented in RDF, the API does not use SPARQL as the default query 
language, since NGSI-LD also has to support distributed and federated 
architectures, where information can be arbitrarily distributed. Thus the 
query language is kept simpler, primarily allowing the selection filtering 
and retrieval of entities with their respective properties and relationships.

The biggest open issue is: have our choices/compromises adhered to the 
most important points for the semantic web, to allow a useful "bridge" ?
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ABOUT ETSI ISG CIM

ETSI ISG CIM has mandate to establish an info-exchange layer 
addressing different smart domains but focusing on smart cities in the 
first place

ETSI ISG CIM is open to any legal entity ! ApplicationForm

• Founding members of ETSI CIM (February 2017) were:
NEC, Orange, imec, Easy Global Market, Telefonica  25 members 

Applications include 
• Smart city: eGov, Pollution Monitoring, citizen alerts, parking, waste 

management, synchronized Transport Management apps, mobility as a service, …

• Smart Agriculture, Smart Industry, etc. 

https://etsisign.eu1.echosign.com/public/esignWidget?wid=CBFCIBAA3AAABLblqZhDGdnnkiv__5tj9HOSdZ0xiO_lbaDa0qOiXFoKamADRWeq4oYQAc1mfV5fNsxflJRc*
https://portal.etsi.org/TBSiteMap/CIM/CIMmembershiplist.aspx
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VARIOUS ARCHITECTURES POSSIBLE

6

Centralised Distributed Federated

Application
ETSI ISG CIM API

Simplicity
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VARIOUS ARCHITECTURES POSSIBLE
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Application

More flexibility

ETSI ISG CIM API

Centralised Distributed Federated
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VARIOUS ARCHITECTURES POSSIBLE
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Application

Integration of multiple Systems 

ETSI ISG CIM API

Centralised Distributed Federated

NOTE: functionality of Context Broker or Context 

Registry is described in a separate presentation.  

Their roles are to allow discovery and authorised

access to repositories of Context Information, 

as well as scalable execution of Queries.
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EXAMPLE: POLICE REPORT AN ACCIDENT

Vehicle

urn:ngsi-ld:
Org:Officer123

LegalEntity

Source: ETSI ISG CIMModel still under discussion in ETSI ISG CIM

The police reports there
was an accident at a certain 
time and what was damaged

Every Police Department generates tons of data (defined forms) 9
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EXAMPLE: POLICE REPORT AN ACCIDENT

Vehicle

urn:ngsi-ld:
Vehicle:
A4567

brandName

"Mercedes"

observedAt

2017-07-29T12:00:00

urn:ngsi-ld:
Org:Officer123

LegalEntity

inAccident

reportedBy

Entity Type Entity Instance ValueRelationship Property

Source: ETSI ISG CIMModel still under discussion in ETSI ISG CIM

The police reports there
was an accident at a certain 
time and what was damaged

location

[ 8.672, 49.398]

Context 
Information 
Ontologies

Town Hall and Police Department share info     both more efficient 10
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EXAMPLE: ENTITY "VEHICLE" AND ITS CONTEXT
IN NGSI-LD (BASED ON NGSI AND ON JSON-LD)

{
"id": "urn:ngsi-ld:Vehicle:A4567",
"type": "Vehicle",
"brandName": {

"type": "Property",
"value": "Mercedes"

},
"inAccident": {

"type": "Relationship",
"object": "urn:ngsi-ld:SmartLamppostB:Downtown1",
"observedAt": "2017-07-29T12:00:00",
"providedBy": {

"type": "Relationship",
"object": "urn:ngsi-ld:Org:Officer123"

} 
},

}

"@context": [
"http://uri.etsi.org/ngsi-ld/coreContext.jsonld",
"http://example.org/cim/commonTerms.jsonld",
"http://example.org/cim/vehicle.jsonld", 
"http://example.org/cim/parking.jsonld" 
]
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HOW COULD NGSI-LD CONNECT WITH WOT ?

SEE: WoT Architecture:

• Public draft: https://www.w3.org/TR/2017/WD-wot-
architecture-20170914/

• Editor's draft: https://w3c.github.io/wot-architecture/

SEE: Thing Description:

• Public draft: https://www.w3.org/TR/2018/WD-wot-thing-
description-20180405/

• Editor's draft: https://w3c.github.io/wot-thing-description/

https://www.w3.org/TR/2017/WD-wot-architecture-20170914/
https://w3c.github.io/wot-architecture/
https://www.w3.org/TR/2018/WD-wot-thing-description-20180405/
https://w3c.github.io/wot-thing-description/


© ETSI 2018. All rights reserved

WOT: THING DESCRIPTIONS (LINK)

The WoT Thing Description (TD) 
is structured data that adheres to 
a formal model and closes the gap 
between Linked Data vocabularies 
and functional APIs of IoT
systems. It can be seen as the 
"HTML for Things". A TD provides 
general metadata of a Thing as 
well as metadata about the 
Interactions, data model, 
communication, and security 
mechanisms of a Thing. Usually, 
TDs make use of domain-specific 
metadata for which WoT provides 
explicit extension points. 
However, any domain-specific 
vocabulary is out-of-scope of the 
W3C standardization activity. 

Image: https://w3c.github.io/wot-architecture/images/architecture-abstract.png

https://w3c.github.io/wot-thing-description/
https://w3c.github.io/wot-architecture/images/architecture-abstract.png
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WOT: THING DESCRIPTIONS

Thing Descriptions are serialized to JSON-LD [JSON-LD] by default. 
More serialization formats are planned in the future, in particular 
more concise formats for resource-constrained Things. 

Image: https://w3c.github.io/wot-architecture/images/binding-templates.png

https://github.com/w3c/wot-architecture/blob/master/terminology.md#user-content-thing-description-td
https://w3c.github.io/wot-architecture/#bib-json-ld
https://github.com/w3c/wot-architecture/blob/master/terminology.md#user-content-thing
https://w3c.github.io/wot-architecture/images/binding-templates.png
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WOT EXAMPLE 2: THING DESCRIPTION AS JSON-LD 1.1 SERIALIZATION

"@context": "http://www.w3.org/ns/td",
"id": "urn:dev:wot:com:example:servient:lamp",
"name": "MyLampThing",
"security": [{"scheme": "basic", "in": "header"}],
"properties": {

"status": {
"writable": false,
"observable": false,
"type": "string",
"forms": [{

"href": "https://mylamp.example.com/status",
"http:methodName": "GET",
"mediaType": "application/json"

}]
}

},

... Continued next page

Thing Description vocabulary 
set is grouped in three modules: 
the core Thing Description 
vocabulary reflecting WoT's
paradigm of Properties, Actions, 
and Events (also see [WOT-
ARCHITECTURE]);
the data schema vocabulary 
reflecting a subset of JSON 
Schema terms in a linked data 
representation; and 
the security vocabulary used to 
define security mechanism 
configuration requirements.
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WOT EXAMPLE 2: THING DESCRIPTION AS JSON-LD 1.1 SERIALIZATION

"actions": {
"toggle": {

"forms": [{
"href": "https://mylamp.example.com/toggle",
"http:methodName": "POST",
"mediaType": "application/json"

}]
}

},
"events": {

"overheating": {
"type": "string",
"forms": [{

"href": "https://mylamp.example.com/oh",
"subProtocol": "LongPoll",
"mediaType": "application/json"

}]
}

}
}
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MAKING THE BRIDGE ? .... DISCUSS TOGETHER!



ANNEX: NGSI-LD INFORMATION MODEL
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INFORMATION MODEL

Need geospatial and temporal elements to be uniquely defined for interoperability



ANNEX: QUERIES

20
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WHY DON'T WE ...

Why don't we just use SQL ?

Why don't we just use SPARQL ?

Why don't we allow native Graph queries ?

Because ...

• every database has its preferred approach, we cannot do all

• distributed database query technologies advance rapidly

• NGSI-LD API allows to import selected data into your
favourite database and "do the queries as you prefer"

• we aim for a robust, simple-as-feasible subset of queries
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QUERIES BY ENTITY AND TYPE

Query by id
• GET /entities?id=urn:ngsi-ld:OffStreetParking:AB23E

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

Query by list of IDs
• GET /entities?id=urn:ngsi-ld:OffStreetParking:AB23E,

urn:ngsi-ld:OffStreetParking:FF11AA

Query by type
• GET /entities?type=OffStreetParking

Query by list of types
• GET /entities?type=OffStreetParking,OnStreetParking

Query by idPattern (if URIs are structured)
• GET /entities?idPattern=.*FF$
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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
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QUERIES BY STRUCTURED PROPERTIES

Queries over Structured Values

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

Specific JSON members can be requested

• GET 

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



ANNEX: SUBSCRIPTIONS

26
© ETSI 2018. All rights 

reserved



27

Allow API clients to be notified when changes 
in context information happen

• Ex. A change in a property value

They are similar to queries but they work in 
push mode i.e. when there is change in 
context information and certain conditions 
are met a notification message is posted

API clients can specify the notification 
endpoint and the content of the notification 
payload

SUBSCRIPTIONS

27
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SUBSCRIPTION EXAMPLE

{ 

"id": "urn:ngsi-ld:Subscription:mySubscription", 

"type": "Subscription", 

"entities": [{"type": "Vehicle" } ], 

"watchedAttributes": ["speed"], 

"q": "speed>50", 

"geoQ": {

"georel": "near;maxDistance==2000”,

"geometry": "Point",

"coordinates": [-1,100]

},

"notification": {

"attributes": ["speed"],

"endpoint": {

"uri": "http://my.endpoint.org/notify",

}

},

}

"@context": [

"http://uri.etsi.org/ngsi-ld/coreContext.jsonld",

"http://example.org/cim/commonTerms.jsonld",

"http://example.org/cim/vehicle.jsonld"

]
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Contact for ETSI ISG CIM:
Chairman: Lindsay Frost
ISGSupport@etsi.org

Open pages for consensus material:
https://docbox.etsi.org/ISG/CIM/Open

+ visit at: https://portal.etsi.org/CIM

Comments on NGSI-LD API can be sent to 
mailto:ngsi-ld@etsi.org

... PLEASE JOIN THE EFFORT TO ALIGN
SMART CITY STANDARDS AND INFORMATION

29

mailto:ISGSupport@etsi.org
https://docbox.etsi.org/ISG/CIM/Open
https://portal.etsi.org/CIM
mailto:ngsi-ld@etsi.org
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FYI:  ETSI ISG CIM WORK ITEM SCOPES

See: https://portal.etsi.org/tb.aspx?tbid=854&SubTB=854

DMI/CIM-001-AB (MI ) Annotated Bibliography

DGR/CIM-002-UC (GR CIM 002) Use Cases

DGR/CIM-003-GAP (GR CIM 003) Architecture and Gap Analysis

DGS/CIM-004-APIprelim (GS CIM 004) API  PUBLIC VERSION HERE

DGS/CIM-005-DPP (GS CIM 005) Data Publication Platforms 

DGS/CIM-006-MOD0 (GS CIM 006) Information Model(s)

DGR/CIM-007-SEC (GR CIM 007) Security and Privacy

DGR/CIM-008-NGSI-LD-Primer (GR CIM 008) API Intro for Developers

DGS/CIM-009-NGSI-LD-API (GS CIM 009) Full API (due December)
30

https://portal.etsi.org/tb.aspx?tbid=854&SubTB=854
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51346
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51347
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51348
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51349
https://docbox.etsi.org/ISG/CIM/Open/ISG_CIM_NGSI-LD_API_Draft_for_public_review.pdf
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51350
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=51351
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=53370
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=54474
https://portal.etsi.org/webapp/WorkProgram/Report_WorkItem.asp?WKI_ID=54473


THANK YOU !
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