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What is Semantic Interoperability?

m Syntactic vs Semantic Interoperability
Syntactic interoperability: same things must be written the same way

= Semantic interoperability: some things can be written different but have the same meaning
m Different scenarios:
2 applications use same data model in same platform (ideal scenario but things do not work like this in real world)

2 applications use 2 different data models on 2 platforms

Each application shall be capable of using the data model and platform of the other one
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m Solution 1: Reengineering every application to fit the model of the other one or a common data model
= Too much effort, rather unwanted by software providers

= Common data model as a data standard is a good thing that forces software providers in doing it, but still very time-
consuming and need influence of standardization communities

Establishing data standards or common data models still something necessary anyway » actions by FIWARE? By
N5GEH? External standards?
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m Solution 2: Keep applications as they are and rather align their data models
= Semantic Web provides great technologies for so called ,Linked Data“
= Based on Graphs and Ontologies

Possibility to define alignments as translation agents between different data models
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http://www.w3.org/RDF/

Initiative of the Federal Ministry for Economic Affairs and Climate Action to Digitize Energy Technologies
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N5GEH - BOOSTER

m loT-Based Operational Optimization for SusTainable EneRgy systems
= Digitize diverse building energy system information
= Develop production-ready FIWARE-based platform
= Develop scalable services
= Model predictive control
= Monitoring and alerting
m Use of known ontologies: BrickSchema (SENSE, BASont, CTRLont)
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N5GEH - SKAMO

m Scalable energy system monitoring in large facilities

Automated Fault Detection in HVAC systems 2 pilot facilities in airport site

Method based on Semantic Web technologies

Automatic loT device (sensors) provisioning
= Use of FIWARE » N5GEH Platform -

= Data model based on external and on self-
developed ontologies
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https://www.munich-airport.com/location-expansion-263252

,Linked Data“ (LD):
Invented for solving Semantic Interoperability issues on the Web e

Provides means of aligning different data models
compatible with FIWARE’s LD Brokers

Our solution:
= Provide ways of adapting context files according to applications’ needs

= Provide core concepts from several ontologies into a common data model

= https://brickschema.org/

= https://w3id.org/sense/
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https://brickschema.org/
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And in case of existing data?
(Intermediate) Interoperability using FIWARE
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Context File A

“brick”: “https://brickschema.org/schema/Brick#”,;

‘mm”: “https://w3id.org/mm#”,

“temp”: “mm:Temperature”

Alignment M

Align Ato B &

“temp”: “brick: Temperature”

Context File A-B
=  What's the current temperature of Sensor1?
= Looks for something called ,Temp*

Application A
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Context File B

“‘mm?”; “https://w3id.org/mm#”,

“Temperature”. “mm:Temperature”

Context File B-A

“brick”: “https://brickschema.org/schema/Brick#’;

“Temperature”. “brick: Temperature”

T

Application B

=  What's the current temperature of Sensor1?

= Looks for something called ,Temperature” @
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What is: Web of Things?

m W3C Recommendation
m Challenges by IoT projects: App m App
= heterogeneous technology landscape. WoT API WoT API WoT API

= systems and services from different vendors and )
{ properties,

manufacturers.
_ . L actions,
= various communication protocols, data models,

data exchange and security requirements. events }

loT applications usually developed using high
effort applied to a narrow and specific use case.

m WoT in a Nutshell:
provides a set of standardized technology building
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blocks to simplify 0T application development. .‘.,\
= increase flexibility and interoperability, especially ‘ - (((l)))
for cross-domain applications. ‘ %'
= enable reuse of established standards and tool. .
| USGfUl sources 9 Copyright © 2024 World Wide Web Consortium. https://www.w3.org/copyright/document-license-2023/

W3C Web of Things: https://www.w3.org/WoT/
Web of Things (WoT) Thing Description: https://www.w3.org/TR/wot-thing-description11/

Web of Things (WoT) Use Cases and Requirements: https://www.w3.org/TR/wot-usecases/
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FIWARE Library for Python
(FiLiP)

https://pypi.org/project/filip/

Frameworks, tutorials, and tools,
including Entirety

https://github.com/N5GEH

Project webpage with additional
information

https://In5geh.com
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Web of Things Use Case

https://www.w3.orq/TR/wot-
usecases/#smart-building-things
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BrickSchema

https://brickschema.org/
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https://w3id.org/sense/
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