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Technical Experts Use Cases drivers
< 4 Use Cases
» Mobility Digital Twin (FI)
% Urban bike mobility planning (SP)
% Valorisation of energy consumption data (GR)
% Valorisation of water-related data (FR)

“* Project Dates
% Start: 1st October 2022
% End: 30th September 2025




SRR

@ SEDIMARK Key concept / Approach

<+ Decentralised marketplace for resources (data, analytics, services, models) that will be
stored on edge systems, close to where the data is generated and where the data will be
cleaned, labelled, semantically annotated, and enriched, so that they can be securely and
profitably exchanged when needed.

Reference architecture, avoiding centralized solutions

Data lifecycle control

Data curation pipeline

Al-based enrichment on top of semantically annotated data

Greener solution as context information does not leave its own context
On-demand (distributed) data processing/model training
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¥ SEDIMARK Architecture
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%2 SEDIMARK Data Processing

< Data enrichment through processing, curation and quality evaluation.

/7

% Processing and curation

X/

« Data lifecycle control

/7

% Data curation pipeline

% Quality evaluation
< At data-point level (Data model)

/7

% At dataset/ data-stream level (Offerings model)
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%2 DataQualityAssessment

“* NGSI-LD: exploiting capabilities of linked data
< Smart Data Models: de-facto standard for harmonised representation

< DataQualityAssessment: Data model representing quality attributes
% Link: https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment
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https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment
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B2 Data Model - schema

"id": <string>,
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},

"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},

"outlier": {
"type": "Property",

"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s

"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s
"duplicate": {
"type": "Property",

"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>}
}
}
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B2 Data Model - schema

"id": <STrIng>,  mmmm e m oo m oo » NGSI-LD uri

“type": <string>, -------------oo-oooooo oo

"dateCalculated": {"type": "Property", "value": <datetime>}, ------- t “-» NGSI-LD Entity type - DataQualityAssessment
"accuracy": {"type": "Property", "value": <float>}, :

"completeness": {"type": "Property", "value": <float>}, : Dat £ th lculated titv defined b
"timeliness": {"type": "Property", "value": <float>}, oo ate o € calculated entitly derine y
"precision": {"type": "Property", "value": <float>}, the user.

"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s
"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s
"duplicate": {
"type": "Property",

"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>}
}
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}

Data Model - schema

"id": <string>,
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},

"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>}, -----------

"outlier": {
"type": "Property",

"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s

"synthetic": {
"type": "Property",
"value": {

"isSynthetic": {"type":

"methodology": {"type":

"Property", "value": <boolean>},
"Relationship"”, "object": <string>}
¥
}s
"duplicate”: {
"type": "Property",
"value": {

"isDuplicate": {"type": "Property", "value": <boolean>},

"foundMatches": {"type": "Relationship", "object": <string>}

}
}

--—-->

Accuracy measures the maximum systematic
numerical error produced 1in a sensor
measurement. Units:'P1'.

Completeness quantifies the number of
missed measurements or observations in a
given time window. Units:'P1l'.

Average timeliness of the data-stream.
Units: 'minutes’.

Precision measures the standard deviation
of a dataset. That is, it measures how
close the values in the dataset are to
each other. Units:'P1'.
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}

Data Model - schema

"id": <string>,
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},

"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},

"outlier": {
"type": "Property",

"value": {
"isOutlier": {"type": "Property", "value": <boolean>}, ------------ >
"outlierScore": {"type": "Property", "value": <float>},----------

1
"methodology": {"type": "Relationship", "object": <string>} ----: |
by :
}s
"synthetic": {
"type": "Property",

"value": { R 2

"isSynthetic": {"type":
"methodology": {"type":

"Property", "value": <boolean>},
"Relationship"”, "object": <string>}
¥
}s
"duplicate”: {
"type": "Property",
"value": {
"isDuplicate": {"type": "Property", "value": <boolean>},
"foundMatches": {"type": "Relationship", "object": <string>}
¥
¥

Includes information about the outlier

characteristics of the measurement.

Determines whether the measurement has
been considered an outlier or not.

, A score indicating the degree of

outlierness.

References to other entity including
methodology information.
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}

Data Model - schema

"id": <string>,
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},

"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},

"outlier": {
"type": "Property",

"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s

"synthetic": {
"type": "Property",
"value": {
"isSynthetic": {"type": "Property", "value": <boolean>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s
"duplicate": {
"type": "Property",
"value": {

"isDuplicate": {"type": "Property", "value": <boolean>},

"foundMatches": {"type": "Relationship", "object": <string>}

}
}

N Includes information about the origin of

the measurement.

Determines whether the measurement has
been synthetically created or not.

References to other entity including

" methodology information.
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B2 Data Model - schema

"id": <string>,
"type": <string>,
"dateCalculated": {"type": "Property", "value": <datetime>},

"accuracy": {"type": "Property", "value": <float>},
"completeness": {"type": "Property", "value": <float>},
"timeliness": {"type": "Property", "value": <float>},
"precision": {"type": "Property", "value": <float>},

"outlier": {
"type": "Property",

"value": {
"isOutlier": {"type": "Property", "value": <boolean>},
"outlierScore": {"type": "Property", "value": <float>},
"methodology": {"type": "Relationship", "object": <string>}
}
}s

"synthetic": {
"type": "Property",

"value": {
"isSynthetic": {"type": "Property", "value": <boolean>}, ) ) )
"methodology": {"type": "Relationship", "object": <string>} ., Includes information about duplicated
} } ! data.
) 1
mn - mn 1 3 °
duplicate”: { ---------------------------------------o-oooooo - . Determines whether the measurement is
type”: “Property”, '~ duplicated or not.
value": { !
'isbuplicate”: {"type": "Property”, "value": <boolean>}, --------- If this is a duplicate, references to
foundMatches": {"type": "Relationship", "object": <string>}------ >
} every match found.
}
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%2 Data quality annotation

NGSI-LD modified entity

] m—
NGSI-LD entity ] m—
) —
i — ] —— \\\
B e > ,'
s —| DPP .
0 :—4
I
@ mum——
@ mum——

DataQualityAssessment entity

DataQuality/DataQualityAssessment data model:

https://qgithub.com/smart-data-
models/dataModel.DataQuality/tree/master/DataQualityAssessment



https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment

Data quality annotation

{
. . . . "id": "urn:ngsi-1ld:Temperature:1",
< Single-attribute entity "type": "Temperature”,
"value": {"type": "Property", "value": 18.5, "unitCode": "CEL"},
"hasQuality": {
"type": "Relationship",
"object": "urn:ngsi-ld:DataQualityAssessment:Temperature:1",
{ "attributeAssessed": {"type": "Property", "value": "value"}
"id": "urn:ngsi-1d:Temperature:1", }
"type": "Temperature", -
"value": { } DATA
"type": "Property",
"value": 18.5, — DPP —
"unitCode": "CEL", {
}s "id": "urn:ngsi-1ld:DataQualityAssessment:Temperature:1",
- "type": "DataQualityAssessment”,
} DATA "accuracy": {"type": "Property", "value": 0.2},
"completeness": {"type": "Property", "value": 1},
Extracted from EnergyCIM/Temperature data model: "outlier": {
https://github.com/smart-data- "type": "Property",
models/dataModel.EnergyCIM/tree/master/Temperature "value": {
"isOutlier": {"type": "Property", "value": true},
"outlierScore": {"type": "Property", "value": 0.7},
"methodology": {"type": "Relationship", "object": <urn>}
}
}s
} QUALITY

Extracted from DataQuality/DataQualityAssessment data model:

https://github.com/smart-data-
models/dataModel.DataQuality/tree/master/DataQualityAssessment

Funded by
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Data quality annotation

“* Multi-attribute entity

"id": "urn:ngsi-ld:AirQualityObserved:1",
"type": "AirQualityObserved",

"type": "Property",
"value": 66.0,
"unitCode": "GQ"

3

y DATA

Extracted from Environment/AirQualityObserved data model:
https://github.com/smart-data-
models/dataModel.Environment/tree/master/AirQualityObserved

Extracted from DataQuality/DataQualityAssessment data model:

{

"id": "urn:ngsi-1ld:AirQualityObserved:1",
"type": "AirQualityObserved",
"hasQuality": [

{
"type": "Relationship”,
"object": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:co",
"attributeAssessed": {"type": "Property", "value": "co"

¥

{

"type": "Relationship",
"object": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:no02",
"attributeAssessed": {"type": "Property", "value": "no2"}
¥
1
"co": {"type": "Property", "value": 0.3, "unitCode": "GP"},
"no2": {"type": "Property", "value": 66.0, "unitCode": "GQ"},

"co": A

"type": "Property",

"value": 0.3,

"unitCode": "GP",
; ~| DPP_ [
"no2": {

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

} DATA
{
"id": "urn:ngsi-1ld:DataQualityAssessment:AirQualityObserved:1:co",
"type": "DataQualityAssessment"”, od:1:n02"
"accuracy": {"type": "Property", "value": 0.2}, o ?
"outlier": {
"type": "Property",
"value": {
"isOutlier": {"type": "Property", "value": true},
"outlierScore": {"type": "Property", "value": 0.7},
"methodology"”: {"type": "Relationship", "object": <urn>}
}
n>
3, ’
} QUALITY

models/dataModel.DataQuality/tree/master/DataQualityAssessment

} QUALITY



https://github.com/smart-data-models/dataModel.Environment/tree/master/AirQualityObserved
https://github.com/smart-data-models/dataModel.DataQuality/tree/master/DataQualityAssessment
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%S One-to-many relationships

"hasQuality": [
{
"type": "Relationship",
"object": "urn:ngsi-1ld:DataQualityAssessment:AirQualityObserved:1:co",
"attributeAssessed": {"type": "Property", "value": "co"}

NGSI-LD v1.7.1 s

"type": "Relationship",
"object": "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:no2",
"attributeAssessed": {"type": "Property", "value": "no2"}

"hasQuality": {
"type": "Relationship",
"object": [
NGSI - LD V1 ,8, 1 "urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:co",
"urn:ngsi-ld:DataQualityAssessment:AirQualityObserved:1:no2"
1
}

UNDER DISCUSSION



O

OFFERINGS

Funded by
the European Union




2
sy

W?? Offerings

WORK IN PROGRESS

SEDIMARK Marketplace Ontology https://sedimark.github.io/ontology/
e

Latest version:
hitps-//w3id org/sedimark/ontology#

Downlo:
Fo,

Ontology Specification Draft

. Discovery
cre aSS:EDIMARK Marketplace Ontology. L O C a | -
» Catalopue #—m—— Global
‘ N atalogue
\ | Interoperpbility & \ Catalogue
\ enabler A
(@ ) . .
Offering T Self-Listing
Description
a

Connector
(Provider)

Registry
(L2 - Factory SC)

Offering
Manager

UI/API

Data
5 UI/API Consumer
ata .
Provider Creation
Modification
Withdrawal Population
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w SR Offeri n g m Odel

DCAT (catalogues)

accessService

DataService

servesDataset

Distribution

distribution
[

|
|
: DataAsset ‘Boees
|
|

isProvidedBy

AssetProvision

computedOn

DQV (quality)

service

AssetQuality

QualityMeasurement

SEDIMARK (marketplace)

Participant

isListedBy

Agreement

\ references

referencedBy

— — -
—_—
= —
—_—
_

| WORK IN PROGRESS

schema:Organization

assigneeOf

7 Agreement
7

e

hasPolicy

assignerOf

permission
obligation

prohibition  WeIgeYe¥{eYiatels)

/

Permission

) oty

permission

isMeasurementOf inDimension

inCategory

0L I (el — — — — — — — — — — — duty
Metric Dimension Category
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we Conclusions

< Tools to improve the data quality at the marketplace participants
*» Value added services

» Define semantic models and annotate the date for improving interoperability and quality
< Data models

< Decentralised meta-data registration infrastructure to serve as baseline for data value creation
+ Publication and discovery
< Offerings description

.:. Means tO Store the data in a distributed Data Interoperability Data So;tzl'::gnw & Data lgt;:lec;eation
smart manner (NGSI-LD)
< Data exchange o . Data, services &
° . . dealiezas = and enforcement ~Hferings descriptions
< Access pO|IC|eS enforcement bbbty e _
. . . . . Data exchange l en::;/nagt::]:tlon Publication&discovery
% Security, identity management, privacy

Provenance &

and trust framework of the marketplace woceabity o Trust framework -e;a added Se“”“* :

% Identity management
% Trust framework

Technical Building Blocks

Note: DSSC Blueprint v1.0 Technical Building Blocks
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