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WoT Meeting @TPAC 26.10.2018

NGSI-LD API – STATUS (W3C TPAC 2018)
Contact: José Manuel Cantera Fonseca 

(FIWARE Foundation)

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://www.etsi.org/deliver/etsi_gr/CIM/001_099/002/01.01.01_60/gr_CIM002v010101p.pdf
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GOAL: DATA INTERCHANGE

NGSI-LD Remarks

• The underlying model uses Entities, Entity Types and Attributes 
identified by URIs (preferably re-using existing vocabularies)

• Attributes (Properties or Relationships) can themselves have Attributes 
i.e. the model is a Property Graph. 

• Cross-Domain, core properties for giving context to your information
• location, timestamp, units, etc. 

The HTTP API binding uses JSON-LD with developer-friendly representation 
of Entities

• Publish-Subscribe approach
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INFORMATION MODEL (UML)
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EXAMPLE: POLICE REPORT AN ACCIDENT

Vehicle LegalEntity

Source: ETSI ISG CIMModel still under discussion in ETSI ISG CIM
Every Police Department generates tons of data (defined forms) 5

StreetFurniture

The police reports there
was an accident at a certain 
time and what was damaged
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EXAMPLE: POLICE REPORT AN ACCIDENT

Vehicle

urn:ngsi-ld:
Vehicle:
A4567

brandName observedAt

urn:ngsi-ld:
Org:Officer123

LegalEntity

inAccident

reportedBy

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

Context 
Information 
Vocabularies

Town Hall and Police Department share info     both more efficient 6

“Mercedes” 2017-07-29T12:00:00 [ 8.672, 49.398]

Entity Type Entity Instance Relationship Property Value

urn:ngsi-ld:
SmartLampostB

:Downtown1

SmartLampost
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EXAMPLE: ENTITY "VEHICLE" AND ITS CONTEXT
IN NGSI-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/myUserTerms.jsonld"

]
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NGSI-LD : REST API OVERVIEW

Context Information Provision

• Create Entity (POST), Update Entity (PATCH), Delete Entity (DELETE)

Context Information Consumption (GET)

• Query 

• Temporal Query

• Geo Query

Context Information Subscription

• Subscribe to changes in Context. Webhook-based notifications. 

Context Source Registration

• Register new Context Sources (distributed case)
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QUERIES : WHY DON'T WE ...

Why don't we just use SQL ?

Why don't we just use GeoSPARQL ?

Why don't we allow native Graph queries ?

Because ...

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

• distributed database query technologies change rapidly

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

• we aim for a robust, simple-as-feasible subset of queries
© ETSI 2018. All rights reserved
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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$

© ETSI 2018. All rights reserved
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QUERIES WITH RESTRICTIONS

Query entities that match restrictions (logical “and”, ”or”, etc.)

• GET /entities?q=<Expression>; <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

© ETSI 2018. All rights reserved
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GEO-QUERIES

List vehicles located at a certain threshold distance to a geometry.
• GET 

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

List vehicles that are entirely within a reference geometry.
• GET /entities? type=Vehicle&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
© ETSI 2018. All rights reserved
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TEMPORAL QUERIES

Retrieve temporal evolution of speed of `Vehicle v123` since 12:00 hours 
today.
• GET /temporal/entities?type=Vehicle&timerel=after&time=2018-10-

26T12:00:00&id=urn:ngsi-ld:Vehicle:v123&attrs=speed

timerel (between, after, before)

time ISO8601 timestamp

endTime ISO8601 timestamp

© ETSI 2018. All rights reserved

{ 

"id": "urn:ngsi-ld:Vehicle:V435", 

"type": ”Vehicle", 

"speed": [

{

"type" : "Property",

"value" : 35.6,

"observedAt" : "2018-10-26T12:25:00"

},

……

]

}
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INITIAL THOUGHTS ON INTEROPERABILITY WITH WOT

© ETSI 2018. All rights reserved

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://www.etsi.org/deliver/etsi_gr/CIM/001_099/002/01.01.01_60/gr_CIM002v010101p.pdf
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Overall Architecture:

• NGSI-LD : Information management layer

• WoT : IoT Device Layer

Basic IoP mechanism. An “NGSI-LD-WoT
adaptor” can play the role of a Context 
Source acting as an adaptor for Things and

• Map WoT Properties to Attributes of type 
Property of an NGSI-LD Entity

How to map WoT Events?

How to discover Thing Descriptors? 

How to actuate over Things? 

• For further study

INTEROPERABILITY WITH WOT
(ACTIONS AND EVENTS IOP STILL UNDER STUDY)
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© ETSI 2018. All rights reserved

NGSI-LD Broker

WoT Adaptor

(Csource)

WoT Thing

Thing Descriptors

Binding Templates

Client

Applications

NGSI-LD API

(Entities)

WoT Thing
WoT Things

Thing Descriptors

Binding Templates

(Entity2Thing)

(Things)
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REFERENCES

© ETSI 2018. All rights reserved

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://www.etsi.org/deliver/etsi_gr/CIM/001_099/002/01.01.01_60/gr_CIM002v010101p.pdf
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Contact for ETSI ISG CIM: ISGSupport@etsi.org

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

+ feedback to ngsi-ld@etsi.org

Chairman: Lindsay Frost (NEC)
VCs: Christophe Colinet (eg4u) + Mike Fisher (BT)

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

... PLEASE JOIN THE EFFORT TO ALIGN
CONTEXT INFORMATION STANDARDS 

17

mailto:ISGSupport@etsi.org
https://portal.etsi.org/CIM
mailto:ngsi-ld@etsi.org
https://docbox.etsi.org/ISG/CIM/Open
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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  PUBLIC VERSION HERE

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

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 2018)

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=51347&curItemNr=8&totalNrItems=10&optDisplay=10&qSORT=HIGHVERSION&qETSI_ALL=&SearchPage=TRUE&qTB_ID=854;CIM&qINCLUDE_SUB_TB=True&qINCLUDE_MOVED_ON=&qSTOP_FLG=&qKEYWORD_BOOLEAN=&qCLUSTER_BOOLEAN=&qFREQUENCIES_BOOLEAN=&qSTOPPING_OUTDATED=&butSimple=Search&includeNonActiveTB=FALSE&includeSubProjectCode=&qREPORT_TYPE=SUMMARY
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=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
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ANNEX: SUBSCRIPTIONS

© ETSI 2018. All rights reserved

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://www.etsi.org/deliver/etsi_gr/CIM/001_099/002/01.01.01_60/gr_CIM002v010101p.pdf
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Allow API clients to be notified when changes 
in context information happen

• e.g. 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 then a notification message is posted

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

SUBSCRIPTIONS

20
© ETSI 2018. All rights reserved
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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"

]

© ETSI 2018. All rights reserved
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ANNEX: REGISTRATIONS

© ETSI 2018. All rights reserved

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://www.etsi.org/deliver/etsi_gr/CIM/001_099/002/01.01.01_60/gr_CIM002v010101p.pdf
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In a distributed architecture for data …

• Sources need to publish their existence!

• Don’t query EVERY existing Source!

Context Sources can register their interface address 
with a Registry (in Broker), 
PLUS what kind of data types they store, 
PLUS their geographic and temporal scope 

API clients can e.g. ask a Broker for “any data about 
cars” but the Broker will only forward the request to 
Sources registered with “cars”

CONTEXT SOURCE REGISTRATIONS

23
© ETSI 2018. All rights reserved
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CSOURCE REGISTRATION EXAMPLE

{ 

"id": "urn:ngsi-ld:ContextSourceRegistration:cs12", 

"type": ”Registration", 

"information": [

"entities": [

{

"type": "Vehicle"

}

],

"properties": ["brandName","speed"],

"relationships": ["isParked"] 

],

"endpoint": "http://my.csource.org:1026"

}

"@context": [

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

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

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

]

© ETSI 2018. All rights reserved


