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e INteroperability dilemma #BDTIC

Least Ambiguity

Greatest compliance Shouldn’t we add workflow and security to

the semantic web?

If we use the semantic web couldn’t we
automate more of this?

Would it help if | told you how | was using the
data?

Least compliance

AMBIGUITY SCALE

Greatest Ambiguity E ﬁ I{()e;:gﬁes: (eoxrc:gtr)\ge raw data and figure it out

POSC CAESAR Association - Ambiguity Scale
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Challenge

#BDTIC

A flexible IT-landscape
1. Open data that you actually control
2. Robust, scalable integrations

3. Fit-for-purpose
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Levels of integration (Galzapoor 2017, page 25)
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Based on a common language

#BDTIC

DOMAIN

a specified sphere of activity or knowledge

) 4

ONTOLOGY

a set of concepts and categories in a subject area or domain that
shows their properties and the relations between them

N

INFORMATION (DATA) MODEL

a representation of concepts and the relationships, constraints,
rules, and operations to specify data semantics for a chosen
domain of discourse.

SCALABILITY & INTEROPERABILITY
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H Building Ontologies & Standardisation bodies

#BDTIC
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e Network of Ontologies #BDTIC

A r ¢ D E F [ H J “» L M N o
1 MUST HAVE
2 Last Estimated Domain Semantic Sensor Compatibility Detailed No datatype Availability/Lic
Ontology update installed base Proven libility | i E: il richness resources Sensor data IFC description limitation ense
3 SSN 2017 large DogOnt, 10T-0, BACS, |OK OK oK OK 0K OK oK OK OK
4 Xueetal 2015 NOK OK ? OK 0K NOK
5 M3 2020 small IFC, SSN OK 0K OK 0K OK OK NOK
6 OntoSensor 2008 OK NOK OK 0K
7 MyOntoSens 2015 very small Tssn OK ? OK ? NOK
9 Proposed by Hirmer et al.
(based on SensorML) OK 0K
,  Sensor Core Ontology (Shi )| ]
etal) 2012 very small OK OK 0K 0K NOK
10 SAREF 2018 7 IFC NOK Yok oK oK NOK oK oK
11 SAREF4EE IFC NOK OK OK 0K OK
12 SAREF4BLDG IFC, SSN NOK OK OK OK OK
Ontology by Dey et al. for | 3

smart energy meters 2014 low NOK
14 BRICK I IFC, RealEstateCore ( NOK BOT + SSN SSN ontology
15 leT-0 2018 SSN NOK
16 BACS Ontology 2017 small SSN NOK
17 DogOnt 2019 SSN NOK OK
18 ifcOWL SSN OK OK
12 BONSAI large IFC NOK OK
., |COSE ontsogy: Gasss | Building : ) ' 3 - > Element / Sensor Observable property
E:vﬁgf%ez:s e 2011 very small observes
21 SBOnto 2017 NOK
22 oneM2M large in industry
23 Haystack tagging ontology NOK
QEMA ( ontology for
24 energy management madeBySensor | 1:1 hasProperty
applications) NOK 1n
25 BASONt IFC NOK 3| ObservedProperty
26 ASHRAE (BACNet) OK
27  RealEstateCore 2019 IFC (v4), SSN (v4), BR|NOK OK
28 gbXML 2017 NOK
29 IMDF NOK
an asFeatureOfinterest | 1:1
FeatureOfinterest

Observation
asResult | 1:n

resultTime | 1:1

xsd: dateTime Result
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ntlie  Ontology vs. Application il

NETWORK OF ONTOLOGIES

INTEROPERABILITY LAYER

APPLICATION LAYER
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neem ONtology vs. Application #BDTIC

NETWORK OF ONTOLOGIES

INTEROPERABILITY LAYER

{ Shared JSON-LD context }

APPLICATION LAYER

<)OMAIN CONTEXT
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e Application profiles

Ontologies Application Profiles
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mohie Generic & Robust integrations sl

Neutral, unambiguous handover of project (instance) data

Proprietary Proprietary
ICT X ICTY
internal <-> REST API REST API <-> internal
internal <-> JSON payload/resp JSON payload/resp <-> internal
Business mapping | Business

process A HTTP request

REST & g REST API
API A JSON payload/response B

process B

Organisation A Organisation B

A

Ontology

shared JSON-LD context shared JSON-LD context

network

checking incoming and
BLECEL RN outgoing data against ~ f == s s =0 ’

Application Profiles BUILDING DIGITAL TWIN ASSOCIATION
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