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Motivation

▪ Semantic interoperability is essential for the Internet of Production.

▪ A lot of potential – but rarely fully utilized in practice

▪ Lack of knowledge about technologies and application areas

▪ Manufacturing engineers vs. Semantic Web experts

▪ The Semantic Web [2] already had its hype - why now?

▪ Proper infrastructure

▪ Communication interfaces and protocols

▪ Data is available at low effort

Transforming data into information and knowledge.

R. Verborgh: The Semantic Web identity crisis [1]
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State of the Art & Approach

State of the Art

Both upper and domain ontologies are available, 

but not easy to use for non-experts.

− DOLCE [3], Cyc [4], SUMO [5], MASON [6] & more [7]

− Lookup services such as LOV [8]

− Administration shell [9]

Semantic Web applications exist, but as individual 

solutions or for specific applications.

− Dynamic processor orchestration [10]

− Worker assistance [11]

− AR visualizations [12]

− Open Service Lifecycle Collaboration

− ...

Research Gap

Easy transfer of paradigms and 

templates to the own domain.

This paper tackles this issue 

by presenting ...

... essential application areas & examples 

from our research project ...

... in order to clarify potentials & support 

practical applications.
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Use Cases

Application Areas for Semantic Web Technologies

sameAs

Integrating Domains
While collaborating among multiple 

domains, you need a translator. You 

can integrate information from different 

domains via semantic linking.

Dude, what do you mean?B

dbis:Internet
OfProduction

wzl-wm:IoP

Let me ask you something…C

failed experiments

SELECT DISTINCT id, timestamp FROM 
Experiments WHERE Pressure<240 OR NOT 
Temperature BETWEEN 240 AND 275 OR ...

Database Access
Querying complex data requires much 

time and knowledge. Ontology-based 

data access offers queries in the 

language of the engineer.

Uhh, that‘s bullshit!D

Consistency and Reasoning
In a dynamic system, where various models come 

together, nonsense happens quite easily! Logical 

deductions can be used to detect such errors.

“42 experiments today, but the 
final report contains 39.
➔ We lost information!”

“-550.34° does not 
look like a valid 
Celsius value…”

What's up there? A

viafind

Data / Service Catalog
In order to find something, you need a directory, 

like a library’s catalogue for literature.

Datasets

Services
Specific Details
Measurement methods, 
simulation parameters, …

General Details
Title, category, format, …

Data Aggregation
The characterization of a system is composed 

of heterogeneous data and models that are 

related to each other and thus reflect the 

system’s situation and environment.

The situation? Well, it’s complex…E

Context

ctx:location

ctx:machine 
state

ctx:user

wzm:FeedRate

wzm:FuncCode

foaf:Person

foaf:Member

locn:Address
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Use Cases

Application Areas for Semantic Web Technologies

Data / Service Catalog: Catalogue of Research Data
"Find and access any kind of data in a catalogue"

What's up there?

A

▪ Domain-specific details

▪ Simulation parameters

▪ …

▪ General details

▪ Format

▪ Domain / category

▪ Contact person

▪ Temporal / spatial coverage

▪ Accrual periodicity

▪ ...

IoP / global

interoperability

Use case

interoperability
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Use Cases

Application Areas for Semantic Web Technologies

Integrating Domains: Integrating Lifecycle of Data and Models
"Use semantic links between data, even for different formats"

B
Dude, what do you mean?

ImplementationOntology
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Use Cases

Application Areas for Semantic Web Technologies

Let me ask you something…

Database Access: OBDA for Laser-Measurements
"Easily articulate database queries in your own language"

C

Show all 

measurements 

that are not ok.

Show all “high” 

temperatures 

from yesterday.

Which 

temperature 

sensors are in 

the USP cell?

Source: Fraunhofer ILT

SELECT DISTINCT id, timestamp FROM
Experiments WHERE Pressure<240 OR NOT
Temperature BETWEEN 240 AND 275 OR ...

Which measured 

values are outside 

the value range?



9 The Semantic Web in the Internet of Production: A Strategic Approach with Use-Case Examples

Johannes Lipp and Katrin Schilling  |  RWTH Aachen University  |  SEMAPRO 2020

Use Cases

Application Areas for Semantic Web Technologies

Consistency and Reasoning: Production Planning for Injection Molding
"Validation and logical deductions"

D

Uhh, that‘s bullshit!
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Use Cases

Application Areas for Semantic Web Technologies

Data Aggregation: Context-sensitive User InterfaceE

The situation? Well, it’s complex…

Demo 2

Vuzix Blade
Demo 1

Google Tango Tablet

5.08
Data Widget

Area 

Description

ex:location

ex:value

UPC UA

REST

MQTT

Server

BLE

Beacon

Smart Device

ctx:value

ctx:uuid

Machine

Data

▪ Visualization of data with 

spatial context

▪ Different technologies and 

platforms for spatial 

localization

→ Semantical mapping of 

the concepts.
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Allocation of the Use-Case Examples

Integrating DomainsB

Data AggregationE

A Data / Service Catalog

C Database Access

D Consistency and 

Reasoning

Application Examples Application Areas 

Catalogue of 

Research Activities

Example 1

OBDA for Laser-

Measurements

Example 2

Integrating Lifecycle 

Data and Models

Example 3

Context-sensitive 

User Interface

Example 4

Production Planning 

for Injection Molding

Example 5
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Conclusion

▪ The 20% “practice problems” turn out to take 80% of the effort

▪ We need to tackle substantial research challenges to foster adoption

▪ Outcome of this paper

▪ Enable semantics for domain experts

▪ Support use-case implementation

▪ Future work

▪ Evolve application areas (esp. area D)

▪ Implement use-cases and derive archetypes

▪ Further investigate challenges in practice
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