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Overview

o Context and motivation

ǒData marketplaces ǒInteroperability in IoT

o Problem statement

ǒExtensibility ǒOntologies ǒChallenges

o Solution

ǒModeling patterns ǒAnnotation graphs 

ǒDynamic form generation

o Benefits of the approach
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Data Marketplace

Description
Query

BIG IoT Marketplace

ά5ƛƎƛǘŀƭ ƳŀǊƪŜǘǇƭŀŎŜǎ ŀǊŜ ǇƭŀǘŦƻǊƳǎ ǘƘŀǘ ŎƻƴƴŜŎǘ ǇǊƻǾƛŘŜǊǎ ŀƴŘ ŎƻƴǎǳƳŜǊǎ ƻŦ Řŀǘŀ ǎŜǘǎ 

ŀƴŘ Řŀǘŀ ǎǘǊŜŀƳǎΣ ŜƴǎǳǊƛƴƎ ƘƛƎƘ ǉǳŀƭƛǘȅΣ ŎƻƴǎƛǎǘŜƴŎȅΣ ŀƴŘ ǎŜŎǳǊƛǘȅΦέϝ

Platform/
Service

Application/
Service

Provider:
register offerings

Consumer:
discover and subscribe to 

offerings

access
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* J. Deichmannet al. Creatinga SuccessfulInternet of ThingsDataMarketplace. McKinseyQuarterly10/2016.
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Semantic Models and Categorization

Two-fold purpose of the models:

Å Categorize offerings
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Semantic Models and Interoperability

Two-fold purpose of the models:

Å Categorize offerings

Å Describe data (Ÿ enable interoperability)
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Ontology, Knowledge Graph

o Ontology

o άŦƻǊƳŀƭΣ ŜȄǇƭƛŎƛǘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ ŀ sharedŎƻƴŎŜǇǘǳŀƭƛȊŀǘƛƻƴέ ϝΣ

o άŦƻǊƳŀƭƛȊŜŘ ǾƻŎŀōǳƭŀǊƛŜǎ ƻŦ ǘŜǊƳǎΣ ƻŦǘŜƴ ŎƻǾŜǊƛƴƎ ŀ ǎǇŜŎƛŦƛŎ ŘƻƳŀƛƴ ŀƴŘ ǎƘŀǊŜŘ ōȅ ŀ ŎƻƳƳǳƴƛǘȅ ƻŦ ǳǎŜǊǎΦ ¢ƘŜȅ 
ǎǇŜŎƛŦȅ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴǎ ƻŦ ǘŜǊƳǎ ōȅ ŘŜǎŎǊƛōƛƴƎ ǘƘŜƛǊ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ǿƛǘƘ ƻǘƘŜǊ ǘŜǊƳǎ ƛƴ ǘƘŜ ƻƴǘƻƭƻƎȅέ ϝϝΦ

o Knowledge graph

o graph-structured knowledge base in RDF (Resource Description Framework) format.

o Both models (= ontologies) and offering descriptions/queries are stored in an RDF triple store as a 

knowledge graph.

* R. Studer et al. Knowledge Engineering: Principles and Methods. Data & Knowledge Engineering, 25(1ς2) (1998): 161ς198.
** W3COWLWorkingGroup. OWL2 WebOntologyLanguageDocumentOverview. 2009.
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Modeling: Example (simplified)

schema:Numbermobility:ParkingSite mobility:numberOfVacantSpaces

schema:GeoCoordinates

core:Offering core:BasicData
core:hasOutput core:rdfAnnotation

schema:Text

_bn

schema:Text

schema:Text
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Offering Description

{

providerId : " Parking_Provider "

name: " ParkingSite_Information "

category : " bigiot:Parking "

sub category : " bigiot:ParkingSite "

outputData : [

{ name: "longitude", rdfAnnotation : " schema:longitude "}

{ name: "latitude", rdfAnnotation : " schema:latitude "}

{ name: " freeSpots ", rdfAnnotation : " mobility:numberOfVacantSpaces "}

{ name: "dt", rdfAnnotation : " dbp:Unix - time "}

]

endpoints : { uri : "http://bigiot/access/parkinginfo", type : "HTTP_GET"}

licenseType : "OPEN_DATA_LICENSE"

price :  { money: { amount : 0.002000, currency : "EUR"}, accountingModel : "PER_ACCESS"} 

}
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Offering Creation
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Specifying the Output
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Missing Model Elements
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Missing Concept


