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PLAN

What is the question again ?

As a data producer : where do | push my data ?

As an app developer: where do | consume available
information?

As a use case provider: what is the added value of the FAW
approach compared to what | have in house ?

As a FAW project: where is all of this deployed ? By use cases or
centrally ?
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INTRODUCTION

FIWARE vs NGSI-LD

FIWARE: a foundation emerged from an EU program

¢ Animating a community of developers & users (800+ SMEs, ...)

® Maintaining a catalog of Open Source generic enablers to create end-to-end
solutions

¢ Developing data models in cooperation with TMForum

® Contributing to the development of the ETSI NGSI-LD specification it builds
upon

ETSI NGSI-LD: a specification built within ETSI standardisation body

® A RESTful API to handle context information
® A cross-domain data model to exchange context information across domains

¢ Retro-compatibility with former NGSIv2 (still maintained in FIWARE, not
considered in F4W)
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https://www.fiware.org/

RESOURCES

- WARE

Home  Enablers Bundles  Tools e 1-

FIWARE GENERIC ENABLERS DOMAIN SPECIFIC ENABLERS

[ ) Generic Enablers (GE] offer a number of genersl-purpose functions, offered through The FIWARE Catalogue will be extended to include domain-orientad ensblers to be
well-defined APIs, easing development of smart applications in multiple sectors. They combined with those serving general purposes (Generic Enablers - GE). They will cover
® will set the foundations of the architecture associated to your application. functionalities that are specific and will help accelerating development of applications,

in certain domains.

easy global market

Specifications of FIWARE GE APIs are public and royalty-free. You can search for the

open source reference implementation, as well as alternative implementations, of each  The perfect solution to make your app focus on a specific vertical.
- FIWARE GE in the FIWARE Reference Architecture.

-
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[0 ETSIGS CIM 009 V1.2.2 (2020-02) Published

s e st ETSIISG CIM
(NGSI-LD standardisation
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[ ETSIGS CIM 009 V1.2.1(2019-10) Published

Context Information Management (CIM); NGSI-LD API

An update is in preparation. DETAILS ALERT

n
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[] ETSIGS CIM 009 V1.1.1(2019-01) Published

Context Information Management (CIM); NGSI-LD API

An update is in preparation. DETAILS ALERT



https://www.fiware.org/
https://www.etsi.org/standards#page=1&search=gs%20cim%20009&title=0&etsiNumber=1&content=0&version=1&onApproval=1&published=1&historical=1&startDate=1988-01-15&endDate=2020-02-22&harmonized=0&keyword=&TB=&stdType=&frequency=&mandate=&collection=&sort=1

APl & MODEL
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REQUIREMENTS

Handle data heterogeneity

» Data sources: 10T, open data, proprietary, document, ...
» Data format: within and across domains

Handle legacy: do not replace but connect

Allow flexibility

» Deploy new services/use cases/apps when needed

Handle scalability and data protection

» Distributed/federated approaches

Ease adoption

» Developers’ friendliness

Allow batch & stream processing, ML, 1A

Bootstrapping NGSI-LD API integration



ALL IS ABOUT CONTEXT INFORMATION EXCHANGE

easy global market

Data contextualised in time, space and relations to
other data

Data Data Data

consumer consumer consumer

Open, cross-domains API
for queries and

ETSI([C \\
notifications ETS|( \ NGSI-LD

Data Data Data
producer producer producer
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USAGE EXAMPLE

Dashboard App (web/mobile) Digital twin / simulator
2. _- '" bk . ‘
—| =l° Subscribe to Initiate
alerts acttons Trigger What-
Get latest if analysis
values

OF = & ) e
Sensors & actuators Other services

(Modbus, OPC-UA...) General / open-data

"lcons made by Freepik, phatplus, wichai.wi from www.flaticon.com"

Bootstrapping NGSI-LD API integration
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https://www.flaticon.com/authors/freepik
https://www.flaticon.com/authors/phatplus
https://www.flaticon.com/authors/wichaiwi
http://www.flaticon.com/

NGSI-LD DEPLOYMENT ARCHITECTURES

easy global market
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Pictures courtesy of ETSI
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CAN WE (OR YOU) ,,KEEP IT SIMPLE” ?

ETSI ISG CIM NGSI-LD API FEATURES (+LIMITS)

© Information Model is Graph-based & information-centric

* Core concepts include Entities and Relationships

* Entities can have Properties and Relationships

* Relationships/Properties can also have Properties, Relationships
© Referencing of defined/hierarchical vocabularies/ontologies

* All terms are unambiguously defined

* Allows users to reference their familiar information definitions

® Model and Query language (is constrained so more predictable)

* Federation of (independent) information sources, anywhere

ETSI(__ )\
: N ZZ

World Class Standards

* Queries: based on entity type or ID, can filter results, can constrain geographic scope,

constrained not to traverse graph (only one level at a time)

Source: ETSI ISG CIM




Information Model - Highlights

NGSI Entity - Physical or virtual object.
* |t 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

* An NGSI value can be a single value (Number, String, boolean), or complex (Array, Structured
Value)

» Relationships have an object

* A URI which points to another entity (target of the relationship). Target can be a collection.
13




Information Model — Highlights (Il)

= 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 -2 Geospatial location, encoded as GeoJSON.

observedAt - Observation timestamp, encoded as ISO8601. (timestamp)
createdAt - Creation timestamp (of entity, attribute). dateCreated in NGSIv2
modifiedAt > Update timestamp (of entity, attribute). dateModified in NGSIv2
unitCode - Units of measurement, encoded as mandated by UN/CEFACT.

= Recommended practice

Use URIs to identify your entities.

* A URN schema is provided off-the-shelf. It enables to know in advance what entity type

an id refers to

* urn:ngsi-ld:<Entity_Type Name>:<Entity_l|dentification_String>

14




NGSI LD

has Relationship
NGSI-LD Relationship
has Object + relationshipld: URI
ke 4
has Subject T

NGSI-LD Property

+ propertyld: URI

NGSI-LD Value

+ dataType: URI

has Subje

@ FIWARE



7
CROSS DOMAIN + INFORMATION MODEL &
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rdfs:Ressource l rdf:Property \ rdfs:LiteraI’ O O O0—0

Y / \ rdfs:domain rdfs:range
\

hasValue Value : :
rdfs:subClassOf rdf:type
rdfs:range -T

N A
/

Entity Relationship ’ ‘ Property hasObject

NGSI-LD / S — \
meta-model
; 2 I X = T S — :
i StateProperty
=on Locati . *
Zone | | Relationship Poca on time:Interval

time:Duration

Continuous | [ Discrete \

Time Time
ObservedAt

Coordinate time:Instant @ X
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DNE
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ime: Prope
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NGSI-LD Cross Domain Ontology

Bootstrapping NGSI-LD APl integration



JSON-LD (RDF friendly) representation (a.k.a.;hlesis 2 )

"id": "urn:ngsi-ld:Vehicle:RA4567",
"type": "Vehicle",
"brandName": {
mn type mn E 1Al n ,
"value": '"Mercedes"
},
"isParked": {
m type m : LA m ’
"object":

m m e
.

ETSI7 .

"2017-07-29T712:00:04Z",
"providedBy": {

I'Ttypel'l : L1 n ’

"object": "urn:ngsi-ld:Person:Bob"

b,

"@Qcontext": [
"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"

"urn:ngsi-ld:0ffStreetParking:Downtownl",

{

"id": "urn:ngsi-ld:0ffStreetParking:Downtownl",
"type": "OffStreetParking",
"availableSpotNumber": ({

"type": " ",

"wvalue": 121,

i ": "2017-07-29T12:05:02zZ",
"reliability": {

"type": " ",

"value": 0.7
},
"providedBy": {

"type": " ",

"object": "urn:ngsi-ld:Camera:Cl"

1 mn c {
"type'": " ",
"vralue": {

"type'":
"coordinates":

"Point",

[-8.5, 41.2]

}
by

"Qecontext": |
"http://uri.etsi.org/ngsi-ld/coreContext.jsonld",
"http://example.org/cim/parking. jsonld"




Simplified representation (keyValues)

{
"1d": "urn:ngsi-1ld:0ffStreetParking:Downtownl",
"type'": "OffStreetParking", NGSI LD
"name": "Downtown One",
"availableSpotNumber": 121,
"totalSpotNumber": 200, ETS| CL—:j )
"location": { -
"type": "Point",
"coordinates": [-8.5, 41.2]
b,
}

Equivalent in NGSI-LD and NGSIlv2

19




Regular Query

Temporal Query
“most recent”

rovming)

rovmirg)

Speedometer Speedometer

time time

included in result set

not included in result set




SUBSCRIPTION

@/

easy global market

NGSI-LD APl = Queries & Notifications

® Periodic
® On change
® On event
> Query based
>Geoproperties (near, within, ...)

See https://fiware-tutorials.readthedocs.io/en/latest/subscriptions/index.html

Bootstrapping NGSI-LD APl integration

The grammar that defines the query language in ABNF format [12] is described below (it has been validated using
https://tools.ietf.org/tools/bap/abnf.cgi) and shall be supported by implementations:

Query = (QueryTerm / QueryTermAssoc) *(logicalOp (QueryTerm / QueryTermAssoc))

QueryTermAssoc = %x28 QueryTerm *(logicalOp QueryTerm) %x29 i (QueryTerm)
QueryTerm = Attribute

QueryTerm = Attribute Operator ComparableValue

QueryTerm =/ Attribute equal CompEqualityvalue

QueryTerm =/ Attribute unequal CompEqualityValue

QueryTerm =/ Attribute patternOp RegExp

QueryTerm =/ Attribute notPatternOp RegExp

Attribute = attrName / compoundAttrName / attrPathName

Operator = equal / unequal / greaterEg / greater / lessEq / less
ComparableValue = Number / quotedstr / dateTime / date / time
OotherValue = false / Ltrue

Value = ComparableValue / OtherValue

Range = ComparableValue dots ComparableValue

ValueList = Value 1*(%2x2C Value)

CompEqualityValue = OtherValue / ValueList / Range / URI

equal = %x3D %x3D

unequal = %x21 %x3D

greater = %x3E

greaterEq = %xX3E %x3D

less = %x3C

lessEq = %X3C %xX3D

patternOp = %x7E %x3D

notPatternOp = %x21 %X7E %X3D

dots = %X2E %X2E

attrNameChar =/ DIGIT / ALPHA

attrNameChar =/ %X5F ;P
attrName = l*attrNameChar

attrPathName = attrName *(%$x2E attrName)
compoundAttrName = attrName *(%x5B (attrName) %x5D)
quotedStr = String
andOp = %x3B

orOp = %x7C

logicalOp = andOp / orOp

Value 1*(, Value)

~

CIEE
ANV =l
I} o

|

Seome s s ome s
- A

attrName *(. attrName)
. attrName *([ attrName 1)
'*char'

s s s s



https://fiware-tutorials.readthedocs.io/en/latest/subscriptions/index.html

NGSI-LD APl OPERATIONS

| General Operations | Batch Operations
® Entity create ® Batch Entity Creation
® Entity update ® Batch Entity Create/Update (Upsert)
® Entity partial update ® Batch Entity Update
® Entity delete ® Batch Entity Delete
® Entity retrieval
® Queries | Temporal Operations

® Subscriptions ® Create/Update Temporal Entity Representation

® Add Attributes to Temporal Entity Rep.

I Registry Operations e Delete Attribute from Temporal Entity Rep.
® CSRegistryEntry create ® Modify Attribute Instance in Temporal Entity Rep.
® CSRegistryEntry update ® Delete Attribute Instance from Temporal Entity Rep.
® CSRegistryEntry partial update ® Delete Temporal Entity Representation
® CSRegistryEntry delete ® Retrieve Temporal Entity Evolution
® CSRegistryEntry retrieval ® Query Temporal Entity Evolution

® CSRegistryEntry query
® CSRegistryEntry subscription

Bootstrapping NGSI-LD APl integration



NGSI-LD QUERIES

| Query language on Attribute values | Geoqueries
® Value of a Property ® Represented through GeoJSON geometries. Basic
® Object of a relationship GeoProperties defined:
* Location
- observationSpace
| Temporal queries datatype - OperationSpace
o time (absolute timestamp) ® Advanced queries
e timerel (before, after, between) * Near
® endTime . qual.
. ) * Disjoint
® timeProperty (name< of property handling temporal !
. . * Intersect
information) L
» Within
» Contains
» Overlaps<

Bootstrapping NGSI-LD APl integration



Dashboard App (web/mobile) Digital twin / simulator
B

=
[ =lo Subscribe to. Initiate ‘

HOW TO START

\a[erts actions Trigger What-
Get latest / if analysis
values

b @ ® B
Sensors & actuators e

(Modbus, OPC-UA...) Other services General / open-data
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https://www.fiware.org/community/smart-enerqy/

OVERALL FIWARE “ARCHITECTURE”

v

&)

Smart Energy inspiration

Core component: the
NGSI-LD broker

easy global market

Enablers
 Fiware catalog

SMART ENERGY

MANAGEMENT SERVICES

- .-':l-.|[jl:ll'lr.i‘l"|t-

PROCESSING ENhINEh
doop, Spark, Flink, Tensorflow

« Specific (i.e. epanet)

/

"' D‘PEI'I Data Portal lﬁ Dat; ' larketplace
N pporting Right -Time Dat E onomy Support

ratended CKAN

ENERGY CONTEXT INFORMATION MANAGEMENT LAYER (FIWARE CONTEXT BROKER)

loT Platforms NGS Nest Nost Nost Nas! NGSI
gent gent

z T 1 1 1 1

Deployed loT Networks
including IED

Vertical Solutions

z Framewark

APl Management

and Bi

E-\ehicles Smart Smart Home EMS Social
Indulry Meter Ligllnhg or Building Sbrlgl metwork]
@l ] A

Other Information Sources
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https://www.fiware.org/community/smart-energy/

FIWARE CATALOGUE

The FIWARE Catalogue is a curated framework of open source platform components which can be assembled together and with other third-party
platforrn components to accelerate the development of Smart Solutions.

iarket

The main and only mandatory component of any “Powered by FIWARE" platform or solution is the FIWARE Orion Context Broker Generic

Enabler, which brings a cornerstone function in any smart solution: the need to manage context information, enabling to perform updates and
bring access to context.

Building around the FIWARE Context Broker, a rich suite of
complementary FIWARE components are available, dealing with:
Context

¢ Interfacing with the Internet of Things (loT), Robots and third- . :
Processing, Analysis,
party systems, for capturing updates on context information and Visualization
translating required actuations.

e Context Data/API management, publication, and monetization,

Core Context Management

bringing support to usage control and the opportunity to publish
. (Context Broker)
and monetize part of managed context data.

Deployment tools

¢ Processing, analysis, and visualization of context

Data/API Management
Publication Monetization

information implementing the expected smart behavior of
Interface to
loT, Robotics and third party

systems

applications and/or assisting end users in making smart decisions.

Migration NGSIv2 -> NGSI-LD ongoing

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

Bootstrapping NGSI-LD APl integration


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

15T STEP: CHOOSE A NGSI-LD CONTEXT BROKER

easy global market

Options

1. Implement your own

2. Deploy one available off the shelves
> ORION-LD (
> SCORPIO
> STELLIO (EGM)
>

3. Consume a end-point made available by a partner/project

Note: NGSI-LD specification:

o Allows for time-series requests
® Does not impose anything on storing the history

Bootstrapping NGSI-LD APl integration



NGSI-LD BROKERS DEPLOYMENT STRATEGIES

ORION-LD
NGSI-LD API
» By default: keep only last value ORION-LD
® With additional enablers MongoDB (last value)
>Store short term history R CYENUS
>Store long term history QuantumLeap

History queries

https://fiware-academy.readthedocs.io/en/latest/core/orion-ld/index.html
https://github.com/FIWARE/context.Orion-LD

Bootstrapping NGSI-LD APl integration


https://fiware-academy.readthedocs.io/en/latest/core/orion-ld/index.html
https://github.com/FIWARE/context.Orion-LD
https://fiware-cygnus.readthedocs.io/en/latest/
https://quantumleap.readthedocs.io/en/latest/

7
NGSI-LD BROKERS DEPLOYMENT STRATEGIES &
SCORPIO

HTTP REST APIs (http://ip:port/ngsi-ld/v1/<operation>)

[I Spring Cloud Services METHOD: POST/GET/DELETE/PATCH
I \jicroservices
[ Kafka Cluster
m— Pub/Sub calls to Kafka [entities | /subscription

/csources  /csourceSubscription:

Discovery

Service AP Gateway

. Subscription Health Check &
Entity Manager o
Manager Monitoring

Topic (Consists of Partitions & Offsets)

Kianoosig
® uonensibay aoinBs

Context Registry
Manager

© NEC Technologies India Private Limited 2019 \Orchestrating a brighter world N .

https://www.slideshare.net/FI-WARE/fiware-global-summit-the-scorpio-ngsild-broker-features-and-supported-architectures

https://qithub.com/ScorpioBroker/ScorpioBroker
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https://www.slideshare.net/FI-WARE/fiware-global-summit-the-scorpio-ngsild-broker-features-and-supported-architectures
https://github.com/ScorpioBroker/ScorpioBroker

7
NGSI-LD BROKERS DEPLOYMENT STRATEGIES &
STELLIO

LN X B)

User App Dashboard

—

ML S Al
(Tensorflow)

Processing Subscription Search Cim 1AM
\_ (Flink) — (PosigreSQl) (TimescaleDB) (MNeod]) {Keycloak}/
[ @ Message broker (Kafka) J
@ loT Protocol
Adapters
@
Monitoring Logs
{Grafana) {(ELK)

Endpoint available
Plan for public release before June (OS)
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INTERACTING WITH NGSI-LD API

Demo + Q&A
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CONCLUSION

Did we answer some questions

As a data producer : where do | push my data ?

As an app developer: where do | consume available
information?

As a use case provider: what is the added value of the FAW
approach compared to what | have in house ?

As a FAW project: where is all of this deployed ? By use cases or
centrally ?

Bootstrapping NGSI-LD APl integration



THANK YOU

)

COO

+33.6.20.03.54.20
Franck.le-gall@eglobalmark.com



