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Welcome



Agenda

15 min Introduction
- why semantics matter
- BITS

15 min Terminology Services
- TIB TS / ESS collection

30 min Use Cases - Demo
- enhanced search in WDCC
- automated annotation at SGN
- semantics at IVOA

20 min World Café

10 min Wrap-up, Prizes

● Bullshit Bingo
● Mentimeter 

https://www.menti.com
2463 0134

https://www.menti.com/alj7zkucw3zn


Mentimeter



Mentimeter



Introduction

Terminologies



Introduction
● Shared Meaning Across Systems 

= giving context and consistency using standardized 
vocabularies, ontologies, and metadata schemas

● Use of Terminologies es
= relies on community-agreed terms and structures 
to describe data, enabling accurate interpretation, 
integration, and automated reasoning across 
disciplines

● Supports FAIR and Cross-Domain 
Research
= enhances data reusability and integration across 
domains, supporting the FAIR principles and 
enabling interdisciplinary environmental research



IntroductionDi Muri, C., Pulieri, M., Raho, D. et al. Assessing semantic 
interoperability in environmental sciences: variety of 
approaches and semantic artefacts. Sci Data 11, 1055 
(2024). https://doi.org/10.1038/s41597-024-03669-3

Inconsistent Availability in Catalogues
Terminologies not listed or registered in 
semantic catalogues

Non-Standardized Formats and 
Languages

hampers machine readability
Absence of proper Licenses 
Lack of Version Information 
No persistent identification 

of Terminologies and Terms 
→ difficult for long term accessibility

Inadequate Description
Ambiguous Maintenance Status



The BITS Project
Terminologies in Earth System Sciences

Blueprint for the 
Integration of 
Terminology 
Services in ESS
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BITS Project

+ SKOS
based on Ontology 

Lookup Service 
(EMBL-EBI) with a 
SKOS extension

maintained by ESS Community

Terminology Service
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https://terminology.tib.eu/ts/


BITS Project
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TIB Terminology 
Service



Terminology Service  - Definition

A Terminology Service is a web based platform that 
supports terminology search, browsing and look-up.

Used by scientists, knowledge workers, RDM tools, 
and repositories as 
● Entry Point to prepare research data for effective 

later reuse

● Tool for exploring and analysing the structure, 
relationships, and organisation of terms within a 
controlled vocabulary or ontology. 

Picture created by Arek Socha, 
licensed under Freepick Licence

https://pixabay.com/de/users/qimono-1962238/?utm_source=link-attribution&utm_medium=referral&utm_campaign=image&utm_content=1804499


TIB Terminology Service (TIB TS) 

● Central service that hosts terminologies of various 
fields of science

● Permanent service

● Co-developed across multiple projects and 
communities (BITS, NFDI4ING, NFDI4Chem,...).

● All terminologies in the TIB TS are quality 
controlled 

● Special collections for communities, e.g. engineers, 
chemists, earth scientists,...

https://terminology.tib.eu/ts/

https://terminology.tib.eu/ts/




BITS
Terminologies in Earth System Science

https://terminology.tib.eu/ts/collections


Searching for Terms



BITS
Terminologies in Earth System Science

Reduce 
number 
of 
results
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Additional Features 
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Login to the Service







API



Use of the TIB TS for larger amount of data

Automated 
annotation of a 
collection 

Advanced 
search tools

lab notebooks & 
controlled 
language ………



https://api.terminology.tib.eu/api/

Documentation at 
https://api.terminology.tib.eu/swagger-ui/index.html 

Example: search for “temperature” in envo
https://api.terminology.tib.eu/api/v2/ontologies/envo/entities?page=0&size=200&search=

temperature  
(increase size to get more than 20 results)

The REST API

https://api.terminology.tib.eu/api/
https://api.terminology.tib.eu/swagger-ui/index.html
https://api.terminology.tib.eu/api/v2/ontologies/envo/entities?page=0&size=200&search=temperature
https://api.terminology.tib.eu/api/v2/ontologies/envo/entities?page=0&size=200&search=temperature
https://api.terminology.tib.eu/api/v2/ontologies/envo/entities?page=0&size=2000&lang=en&search=temperature


Use Cases



WDCC

Search 
GUI

https://www.wdc-climate.de/ui/
https://www.wdc-climate.de/ui/


SGN
● Multi-language Support: English and German text 

processing with language-specific models

● Multiple AI Services: localized spaCy, Ollama or 
GPT4All

● Terminology Matching: Integration with TIB TS

● Thread-safe Processing: Multi-threaded 
architecture for improved performance

● Web Interface: Interactive Flask-based web UI for 
real-time annotation

https://github.com/Senckenberg-DCBiodivIT/BITS 

FAIRenrich

FAIR Enrichment and Curation
for ESS and Biodiversity Data

https://github.com/Senckenberg-DCBiodivIT/BITS


https://github.com/wolodkin/de_nbi 

SGN
● Domain-specific assistant: Acts as a data curator 

for Senckenberg collections only.

● Tool-augmented responses: Uses an MCP client 
to query CSV collections via tools.

● Multilingual user interaction: Answers in the 
user’s language while keeping tool/server calls in 
English.

● CLI interface: Simple interactive loop for asking 
questions and receiving answers.

BITS Collection Data Chatbot at 
Senckenberg

Proof of concept 

https://github.com/wolodkin/de_nbi


SGNHermInE, Your Enhanced Data Curator 
(Hermes Interactive Environment) 

● Skill‑based knowledge management: 
Learnable, reusable procedures (skills) 
for common tasks 

● Autonomous sub‑agent orchestration
(when needed): Uses an MCP client to 
query (currently) CSV collections via tools

● Extended output capabilities: Besides 
plain‑text answers, the agent can produce 
several file formats

Not just a query bot but a 
proactive, learnable 

data‑curator assistant that 
adapts to your needs



World Café



Results



Closing



Key Take Aways
● Interdisciplinary data use is limited by semantic 

differences, not data availability
● FAIR is only meaningful when implemented in 

operational workflows and infrastructures
● Terminologies support findability, interoperability, and 

reuse of data
● Controlled vocabularies, taxonomies, and ontologies are 

core infrastructure components, not documentation
● Terminology services and mappings enable scalable 

semantic interoperability across domains and system
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THANK YOU!

funded by: 

https://projects.tib.eu/bits/home


