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Agenda of today

* Welcome, introduction, data.europa.eu, and the goal of the meeting
* What is real-time data?
* Application examples

* Introduction to relevant technologies:
* OGC SensorThings API
* MQTT

* Discussion and gathering feedback on relevant technologies
* Next steps for writing the report
* Closing

(JOtQ (6{V) roerU Webinar Real-Time Data 1
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Introduction

Antje Kiigeler Dr. Simon Jirka
con terra 52°North
Geospatial expert Geospatial and real-

time data expert

datacureopa.cu 2
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Rules of the game

[:]:] The training will be recorded

Iﬁ\ Please mute yourselves during the training

Please reserve 3 min after the training to help us improve
by filling in our feedback form

For questions, please use sli.do. Vote for the questions that
are of most interest to you, those will be discussed later

dOtQ (6{V) rOpC\GU Webinar Real-Time Data 3
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Ask your questions in sli.do using
the code realtime

© Sslido - Audience Interaction Mac X + Q

-

&« c # appsli.do/event/smfiivic/live/questions i (26 @ = S N

t.
be

€ > C O @ sldo * * @

I Apps data.europa Acade... T Q&A ili Polls

Asl the speaker

slido =

. . = Type your question
Joining as a participant?

# realtime e

By using Slido you accept our

There are no questions asked yet

Ask the first one!

dOtQ (6{V) roerU Webinar Real-Time Data 4
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data.europa.eu

data europa.eu oo )
® d t M d Studies v data.europa academy Contact
dld.europa.eu proviaes
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_ L L oaaHoN2
* Metadata describes data

The official portal for European data
sources
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* Includes metadata
from 173 catalogues

 from 36 countries

* Descriptions of more
than 1 Mio. datasets

Studies ¥

\ 7 February 2022 31 March 2022 \ 25 April 2022
Launch Deadline to Preselected
of competition submit ideas teams

announced

B

data.

academy

data.europa academy

)

26 June 2022
Deadline

to submit

full proposals

’

15 July 20
Finalist tean
dnnoUnce

: r
#eudatathon I op.europa.eufeudatathon | 20 OCTOBER 2022 I |.I D

The official portal for European data

1438 462

Dataszelts

173 36
Catalogues Countries

Trending datasets @

Il Consclidated list of parsons, groups and

Search datasets

data curepa.cu
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Objectives of this Webinar

 |llustrate the current status how real-time data sets are handled
within data.europa.eu

* Provide an overview of relevant standards/APls/technologies
e Gather feedback

* Which real-time data sources should be further investigated for
data.europa.eu?

(JOtQ CU roerU Webinar Real-Time Data 7
The official portal for European data



data.

What is Real-Time Data?

e Data that is delivered immediately
after collection

e Real-time data allows live decision
making
* Dashboards
* Real-time data analytics

* Openly accessible real-time data IAEA Imagebank, CC BY 2.0, via
streams are still rare Wikimedia Commons
(JOtQ (6{V roerU Webinar Real-Time Data 8
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What is Real-Time Data?

* Examples:
 Traffic information
 Weather measurements
e Rain radar
e Water level measurements
* People flow information in cities
e Gasoline prices

(JOtQ (6{V) ropC\GU Webinar Real-Time Data 9
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What is Real-Time Data?

* Types of real time data BD, oo

TIMESERIES TRAJECTORIES PROFILES

* Tracking data (geometries) *
e Data measured along trajectories

e Stationary measurements (e.g. time series)
*lmages | A
o
p 30: ] ‘ 190408 012 @ CHLA_FLUORESCENCEZ n
754 . I ) ® (0]
32+ ‘.ll.' 1 Ik",“,‘},y‘ ‘\ °
] i |V bl .‘ ﬂ“. (VI A~ 4"
*1 %1 - .{";*-‘A'\';‘}}_"_? fgfus‘}.%ﬂ;*“r‘; B .h‘ Lu‘ w
801 261 A L, M \[
554 244 ¢ s ! 2713km
0 100 Zogls( 300 00
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What is Real-Time Data?

* From the Directive on open data and the re-use of public sector
information:

For dynamic data, meaning frequently updated data, often in real
time, public sector bodies and public undertakings should make this
available for re-use immediately after collection by ways of suitable
APIs and, where relevant, as a bulk download, save for cases where
this would impose a disproportionate effort.

(JOlO CU roerU Webinar Real-Time Data 11
The official portal for European data



Question - Please answer on sli.do
using the code realtime

For which purposes
do you currently use

real-time data?

By using Slido you accept our

(JOtQ CU roerU Webinar Real-Time Data 12
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Application Examples

e Traffic information

* Warning and monitoring of natural hazards (e.g. flooding)
* Air quality information

data curopa.cu

Webinar Real-Time Data 13



Traffic information

- Examples (&) FIWARE

e Bus tracking
e Parking space availability

e Provided via FIWARE Context
Broker

* Interfacing with Internet of
Things and for example sensor
systems

 Publish context data

data.
CUIropQ.

cu
academy@

Smart Data Models Follow
) A program led by FIWARE, IUDX. TM Forum, OASC and others to support the adoption of common compatible data models in smart solutions
&

artdatamodels.org W @smartdatamodels

(M Overview [] Repositories 71 ) Packages A People 1 B Projects

Pinned People

[ SmartCities | Public [ SmartAgrifood | Public [ SmartEnergy | Public a

related to the Smart

a models related to the Smart related to the

models for cludes data models for data models

Urban Mobility & etc.

Buildings, Parking Crops, Farms, Animals, Land Use & etc Batteries, Energy Metering, Green Energy & etc.

Top |
T ¥ w7 ¥4 wi ¥ ©Op languages
@ Python @ Shell

[ SmartWater | Public B data-models | Public B incubated | Public

A joint collaberation prog r immature data

A holding repo: Most used topics

adoption of a refer still under devel 't Once completed, these
compatible common data models underpinning data models are moved across to the appropriate fiware  tmforum
a digital market of interoperable and replicable domain repository
smart soluts

i Y ¥ 38 @Fthon Tre W35 Report abuse

[ Repositories

Q, Find a repository... Type ~ Language - Sort -

incubated | Public

A holding repository for immature data models still under development. Once completed, these data models are " A A

moved across to the appropriate domain repository

@hthon T2 9 ¥ 335 (0 I15 Updated 8hoursage

dataModel.OCF ' Public

Data models adabted from the Open Connectivitv Foundation httos://aithub.com/OpeninterConnect/loTDataModels

https://github.com/smart-data-models

data curepa.cu

The official portal for European data
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Traffic information

* Examples available on data.europa.eu
* https://data.europa.eu/data/datasets?query=fiware&locale=en&catalog=5
2north&page=1
* https://data.europa.eu/geo-viewer/?dataset=365781c1-73b1-403e-b3f4-
53el13ae71a68&type=fiware cb&lang=en

* https://data.europa.eu/geo-viewer/?dataset=d3ab76b9-0eb2-4326-aall-
c0b4971d26d4&type=fiware cb&lang=en

dOtQ CUI‘OpQGU Webinar Real-Time Data 15
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Traffic information
_ A R Fires data.europa academy e —

Datasets

Filter by location n fiware o
More '>

6] Leaflet | & OpenStreetiMap contributors & GISCO o i
+ | Datasets Catalogues Editorial Content Last Modified | Relevance

|

2 datasets found
Catalogues: (SZ5Nerth =

EMT bus locations in real time

EMT bus locations in real time, positions are updated every minute. The different bus lines  Fiware_c |
. are color-coded. For detailed information about each bus please click on the colored dots. A
Settings @ FIWARE CB GeoJSON resource is published.
Operator © AND OR
Created: 17.01.2020 11:39 . socnorth

Catalogues @

Ocupacién de los aparcamientos pablicos municipales.

. Ocupacidon de los aparcamientos piblicos municipales. La informacion de actualiza cada 1 [ Fiware_c |
Categories @ minuto.
Transport H
i (€]
Publisher Created: 17.01.2020 11:39 [ s2°North
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Traffic information

thQ eU ropa’eb Locations of public busses. English (en) ™

The official portal for European data
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Traffic information

datacurepa.cu

Occupation of parking spaces. English (en) v
The official portal for European data
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Hydrological monitoring/flooding

e Organisations in hydrology collect
large amounts of real-time data

* Flood monitoring
* Water management
* Recreation

* Example: Wupperverband

* https://www.fluggs.de/swc/ Buttons0603, CC BY-SA 4.0 , via
Wikimedia Commons

dOtQ (6{V) roerU Webinar Real-Time Data 19
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Hydrological monitoring/flooding
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Hydrological monitoring/flooding

* o O §
QSEHS(}TWEb Favorites Settings  Help  Imprint

Barmen Wupperverband Hauptverwaltung
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% ( 04.04.22 - 04.04 22 ) 1Day Export diagram
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Air quality information

 Air quality data is collected by many
agencies

* Also: citizen science projects

* Reporting of air quality to the EEA
* AQ e-Reporting (flow E2a)
* Example:

* https://agsens.52north.org/helgoland/dia
gram

data.

academy

Welp.sk, CC BY-SA 3.0, via

Wikimedia Commons

data curepa.cu

The official portal for European data
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Air quality information

42R804 - Antwerpen (Ring) - Nitrogen
dioxide - feature

Please select one or more timeseries to display in diagram:

Nitrogen dioxide
10761 - Unknown device - procedure(SOS)
45ug/m? (04/04/2022 3:00 PM CEST)

dJdata europa.cu

Webinar Real-Time Data 23
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Air quality information
ot e e e

Legend &

42R803 - Antwerpen (Park Spoor Noard) - Black Carbon -
. feature ¥¥
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50s
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Introduction to relevant Technologies

* Interoperability
* OGC SensorThings API
* MQTT

(JOtQ CU ropC\GU Webinar Real-Time Data 25
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OGC SensorThings API

 Specification of the Open Geospatial Consortium (OGC)

* Lightweight and efficient approach to access (real-time) sensor
observations

e Based on REST and JSON

* Important elements
e Data model for observation data and data streams
e REST interface for creating, reading, updating and deleting observation data

(JOtO CU roerU Webinar Real-Time Data 28
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OGC SensorThings API

ObservedProperty

Sensor +name: CharacterString
- Ch St +definition: URI
*name: CharacterString +description: CharacterString

+description: CharacterString . N . 1
+encodingType: ValueCode +properties: JSON_Object[0..1]

+metadata: Any

+properties: JSON_Object[0..1] 1 | +observedProperty
4 | +sensor
0..* | +datastreams
Observation
+datastreams Datastream - -
+name: CharacterString +phenumenonTlme: TM_Object
0..* | +description: CharacterString +datastream +observations | TresultTime: TM_Instant
+observationType: ValueCode +result: Any
0..* |+unitOfMeasurement: JSON_Object 1 0.+ | *resultQuality: DQ_Element(0.."]
+observedArea: GM_Envelope[0..1] +validTime: TM_Period(0..1]
+datastreams | +phenomenonTime: TM_Period[0..1] +parameters: JSON_Object[0..1]
+resultTime: TM_Period[0..1]
+properties: JSON_Object[0..1] oL +observations
1 +thing
Thing
- +thing
+name: CharacterString 1|+ of
+description: CharacterString 1 +featureOfinterest
+properties: JSON_Object[0..1 ;
propt |_Object[0..1] ) ) _ «CodeList» FeatureOfinterest
" - 0..* +historicalLocations ValueCode -
0.. +things +name: CharacterString
HistoricalLocation +description: CharacterString
R — +encodingType: ValueCode
0.* |4locations +time: TM_Instant +eature: Any
. +properties: JSON_Object[0..1]
Location 0..* +historicalLocations
+name: CharacterString +location ° i
+description: CharacterString SO U rce . OG C, Se n SO I"Th I ngS API 1 . 1
+encodingType: ValueCode 1.
+location: Any . 1
e s oN_obiect(o. 1 https://docs.ogc.org/is/18-088/18-088.html

dOtQ (6{V) rOpC\GU Webinar Real-Time Data 29
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OGC SensorThings API

e Endorsed as an INSPIRE Good Practice

* https://inspire.ec.europa.eu/good-practice/ogc-sensorthings-api-inspire-
download-service

* Example:
e https://agsens.52north.org/data/reference/sta/

data curepa.cu

The official portal for European data
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https://inspire.ec.europa.eu/good-practice/ogc-sensorthings-api-inspire-download-service
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data.
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MQTT

* MQTT: Message Queuing Telemetry Transport

* Open protocol for the exchange of messages according to the
publish/subscribe principle
e Sender publishes message to broker
* Recipient subscribes to messages
e Subscriptions of Topics

e Sender and receiver are decoupled
e Simple protocol and small header

e Suitable for environments with limited network availability

data curepa.cu

The official portal for European data
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MQTT

ublish: /plugl/voltage
Bublish: /Blugllcurregnt

subscribe: /plugl/state publish: /plugl/state

publish: /plug2/voltage
publish: /plug2/current

\ ‘ subscribe: /plugl/#

subscribe: /plug2/state

subscribe: /+/current

publish: /fthermo/temperature

Ademant, CC BY-SA 4.0, via Wikimedia Commons

dOtQ CUI‘OpQGU Webinar Real-Time Data 32
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MQTT

e Demo: MQTT Explorer
* https://matt-explorer.com/

* https://data.europa.eu/data/datasets/785d987c-aaff-471d-ae3a-
ebcd4c9e23fl?locale=en

data curopa.cu
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https://mqtt-explorer.com/
https://data.europa.eu/data/datasets/785d987c-aaff-471d-ae3a-ebcd4c9e23f1?locale=en
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MQTT

data curepa.eu gl v seach aases o

_ @ Data v Studies v data.europa academy News v Contact

Dataset Categories Similar Datasekts  Quality Feedback Share = DatasetFeed Linked Datsa = DQV Data ~ Cite ~

STA MQTT-Broker

B coioe Publisher: Landesbetrieb Geoinformation und Updated:
Vermessung (LGV) Hamburg

o This dataset is not available in your language yet. Translations are ongoing.

MQTT ist ein Internetprotokoll fir die zeitnahe Bereiststellung von Echtzeit- und Sensordaten. MQTT ist Teil der Implementierung der SensorThings APL Wit der
Erweiterung SensorThings MQTT kénnen Beobachtungswerte erstellt und an den SensorThings-Dienst ibermittelt werden.

MQTT-Broker: iot.hamburg.de
Das Abonnement auf ein Topic erfolgt unter:

* v1.0/Observations ODER
» v1.0/Datastreams({id})/Observations

Ein Beispiel zur Visualierung der Echtzeitdaten mit MQTT besteht im iMasterportal des LGV: https://www.masterportal.org/

Distributions (1)

(JOtQ (6{V) roerU Webinar Real-Time Data 34
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MQTT

@ MOTT Explorer — [m| *

Application Edit  View

MQTT Explorer Q

¥ iot.hamburg.de
D
» Datastreams(12356) (1 topic, 1 message)
Observations = {"@iot.id":583184958,"phenomenonTime":"2022-04-05T05:12:55.0002" "result":1,"resultTime"-"2022-___
» Datastreams(10436) (1 topic, 4 messages)
» Datastreams(15509) (1 topic, 7 messages) vii
» Datastreams(15407) (1 topic, 7 messages)
» Datastreams(10432) (1 topic, 2 messages)
» Datastreams(15406) (1 topic, 10 messages)
p Datastreams(15408) (1 topic, 10 messages)
» Datastreams(15405) (1 topic, 10 messages) Value A
p Datastreams(15413) (1 topic, 15 messages)
» Datastreams(15411) (1 topic, 10 messages)
» Datastreams(15410) (1 topic, 15 messages)
p» Datastreams(10498) (1 topic, 2 messages)
» Datastreams(10433) (1 topic, 3 messages)
p Datastreams(10495) (1 topic, 2 messages)
» Datastreams(10497) (1 topic, 2 messages)
» Datastreams(15506) (1 topic, 4 messages) Publish
» Datastreams(15393) (1 topic, 1 message)
» Datastreams(15323) (1 topic, 1 message)
» Datastreams(15712) (1 topic, 1 message) Topic
» Datastreams(15329) (1 topic, 1 message)
1
1

» History

v1.1/Datastreams(15400)/Observations b

» Datastreams(15701) (1 topic, 1 message)
» Datastreams(15334) (1 topic, 1 message)
p Datastreams(15477) (1 topic, 1 message) raw xml json
» Datastreams(15713) (1 topic, 2 messages)

- Datastreams(15502) (1 topic, 2 messages) O O @
» Datastreams(15570) (1 topic, 1 message)

» Datastreams(15417) (1 topic, 1 message)

» Datastreams(15702) (1 topic, 2 messages)

» Datastreams(15499) (1 topic, 2 messages)

» Datastreams(15651) (1 topic, 1 message)

» Datastreams(15331) (1 topic, 2 messages)

» Datastreams(15571) (1 topic, 1 message)
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Questions for Discussion

* Which types of real-time data, that you do not yet have access to,
would be most interesting for you?

* Which difficulties do you encounter when searching for real-time
data sets?

* Are you aware of specific technologies that you consider important
to deliver real-time data?

* If you discover a real-time data set via data.europa.eu, which kinds
of data preview would be most interesting to you (e.g., map-based
display, overview of the latest values, diagram to see tempora
changes)?
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Next steps

* Development of a summary report

* Derive recommendations how data.europa.eu could be enhanced
to present real-time data in a most useful way

 Recommendations what should be the plan for data.europa.eu for
the future in terms of availability, re-usability and presentation of

real-time
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Please
provide us
your

feedback!

Please take a minute to help us move forward with the data.europa academy

data curopa.cu
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data. Thank you very much!

CUroNAQ.
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