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How to be a Next-gen Research Lab?

Preserve Data

Accelerate Lab Operations

Share Data

Run Machine Learning

The Story

FAIR Data 
Findability 

Accessibility 

Interoperability 

Reusability

Communication with Others Researchers

Machine-actionable Information

Avoiding Wasting Scientific Resources 



Proof of Concept (20 minutes)

Presentation Outline

Current Framework (20 minutes)
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Tribology:

Friction

Wear

Lubrication



FAIR Data 

Findability 

Accessibility 

Interoperability 

Reusability
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Solutions for Smarter Data

Communication with Others Researchers

Machine-actionable Information (e.g. Machine Learning)

Limit Scope by Implementing a “Standard” Showcase Experiment

Can Do it FAIR’ly?

What is FAIR for Tribology?

Avoiding Wasting Scientific Resources 

Part 2Part 1



Tribologically FAIR Experiment
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Tribologically FAIR Experiment
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Showcase Experiment



Record Experimental Tribological Data FAIR’ly

(Findability, Accessibility, Interoperability, and Reusability)
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Record Experimental Tribological Data FAIR’ly

(Findability, Accessibility, Interoperability, and Reusability)
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Record Experimental Tribological Data FAIR’ly

(Findability, Accessibility, Interoperability, and Reusability)



Ontology vs. Controlled Vocabulary

Ontology

Kadi4Mat

Controlled 

Vocabulary
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Record Experimental Tribological Data FAIR’ly

(Findability, Accessibility, Interoperability, and Reusability)
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Record Experimental Tribological Data FAIR’ly

(Findability, Accessibility, Interoperability, and Reusability)
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Data Availability
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Tribological Data FAIR’ly

From Showcase to Business-as-Usual
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Proof-of-Concept

Limit Scope by Implementing a “Standard” Showcase Experiment

Can Do it FAIR’ly?

What is FAIR for Tribology?

Make FAIR a daily way 

of conducting science
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Karlsruhe Lab Framework

+ more

Open 
Repository

+ more

Electronic Lab Notebook

+ more

FAIR Open

+ more

Part 2Part 1



Karlsruhe Lab Framework

+ more

Open 
Repository

FAIR Open
Electronic Lab Notebook

+ more
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Karlsruhe Lab Framework Part 2Part 1



System for Controlled Vocabularies

Front End

In Browser

Download 

Current Schema

Raise an Issue
Comment and 

Rate Issues Final Approval

time

Start a Branch

List of Existing 

Terms
Edit/Add Term

GitLab.com

20
Controlled 

Vocabulary



VocPopuli Features
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VocPopuli Under the Hood: Term Creation

Vocabulary:

Cup Grinding

term: pen

creation

term: pen

edit #1

term: pen

edit #2

term: pen

approval

Vocabulary

Global ID
same  same  same  same  same

Vocabulary

Local ID
new  same  same  same new

Vocabulary

Version ID
new new new new new

Term pen

Global ID
new  same  same  same  same

Term pen

Local ID
new new new new  same

time

Part 2Part 1



VocPopuli Under the Hood: Term Creation

term: pen

creation

term: pen

edit #1

term: pen

edit #2

term: pen

approval

Git-based tracking

Who?

When?

PROV-DM data model

SKOS ontology

VocPopuli Under the Hood Features:

Vocabulary:

Cup Grinding

time
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Karlsruhe Lab Framework

+ more

Open 
Repository

Electronic Lab Notebook

+ more

FAIR Open
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Controlled Vocabulary (in VocPopuli)

Vocabulary Management Tool

Ontology (TriboDataFAIR)

semi-supervised
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Karlsruhe Lab Framework

+ more

Open 
Repository

Electronic Lab Notebook

+ more

FAIR Open

+ more

+ any 
other
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Karlsruhe Lab Framework

+ more

Open 
Repository

Electronic Lab Notebook
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Collaborative FAIR vocabulary management

Entry point to digitalization (on individual level)

A step towards scalable machine learning

VocPopuli Summary
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How long to see the tribological results after an experiment?

~ 2 minutes

Immediate Returns: 

A Recent Accident and Calibration Check

How long do it take us to set up?

> 2 years

How long will it take others to set up?

Highly variable: 

From HOURS to WEEKS to MONTHS (goal dependent)

Current Affairs (Results)

Is it worth it?

Absolutely!
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