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Chemotion

• An Electronic Lab Notebook
for the Future
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Chemotion

• An Electronic Lab Notebook to
• Make data FAIR and

• Research Data Management easier;

• built on Open Source software. 

• USPs:
• By researchers, for researchers

• Integrates with repositories

• Promotes common standards
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Timeline: 2012 vs. Present

• Idea:
• ELN + Repo – common codebase

• Implementation
• Ruby on Rails

• Postgres

• Web frontend

• Funding
• Karlsruhe Institute of Technology

• State of Baden-Württemberg

• German Research Foundation (DFG)

• Personnel
• 3 FTEs

• 2 PhD students (part-time)

• Towards:

• Modularity, with API
• Microservices, for dedicated tasks

• Funding
• Mainly DFG through NFDI4Chem

• Plus, all on the left

• Personnel (only counting developers)
• 3-4 FTEs @ IBCS @ KIT

• 2-3 FTEs @ SCC @ KIT

• 4 part-time @ other collaborations

• 1 FTE + 1 PhD for ML

• External developers



Usual Setup



Architecture

• Core
• ReactJS

• Ruby on Rails

• PostgresDB

• Services
• ChemConverter (file format converter)

• Python

• ChemSpectra (spectra viewer)
• Python & JS

• Plugs into external services and devices
• NMRium (spectra viewer)

• Ketcher & ChemDrawJS (chemical structure editors)

• And many more

Device

Standardized, 
open data (*.jdx)

Standardized, open 
meta data (*.json)

e.g. ChemConverter

ELN

BagIT
Container

Data viewing 
and analysis1 2 3 4

(Meta)data
export 5 Repository



Architecture

• Core
• ReactJS

• Ruby on Rails

• PostgresDB

• Services
• ChemConverter (file format converter)

• Python

• ChemSpectra (spectra viewer)
• Python & JS

• Plugs into external services and devices
• NMRium (spectra viewer)

• Ketcher & ChemDrawJS (chemical structure editors)

• And many more
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Input
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Match

metadata to scheme   
→ *.json

data to *.jdx 

Profile
generation BagIT

Set

User Inbox (ELN UI)ChemConverter
BagIt:
• *.jdx (data)
• *.json (metadata)

Original raw data from device



Development

• Mostly in-house
• Dedicated and experienced team

• Long-term decision-making

• Shifting priorities and refactoring

• Outsourcing – Why?
• Bring flexibility, can work with unclear requirements

• Provide feedback, sometimes even critical

• Lesson: in-house team is valuable

• Have dedicated expertise, e.g. Mobile App

• Effective management
• Partitioning of project

• Product ownership

• Stability over speed github.com/orgs/ComPlat/repositories

github.com/ComPlat/chemotion_ELN



Deployment

• Phased-out “native installations”

• Varying levels of expertise
• Role of IT services

• Containerized
• Docker images

• docker-compose.yml
• CLI tool (Go)

• Hand-holding during setup
• Can be complicated

• Networking & backup

• Firewall and domain name setup

• Networked storage

• Access to external services



Helpdesk, in addition to extensive documentation

• One-stop solution
• Intro / Demo / Workshop requests

• Testing instances

• Installation, deployment and Maintenance

• Errors and bugs

• Feature requests and feedback

• Not possible over email
• However users want to email us!



😥Spam →

Helpdesk, in addition to extensive documentation

• One-stop solution
• Intro / Demo / Workshop requests

• Testing instances

• Installation, deployment and Maintenance

• Errors and bugs

• Feature requests and feedback

• Ticketing System
• Zammad

• 2 FTEs working part-time

• ca. 300 closed tickets in 1.5 years

• Bilingual support

• Internal filtering and forwarding

• Response time of 0-7 days, depending on complexity



Challenges

• Hiring
• Competition with Industry

• Project-based funding can seem unstable

• International, diverse
• open and English-speaking

• Looking for skills
• Certifications as well as experiences



Challenges

• Hiring
• Competition with Industry

• Project-based funding can seem unstable

• International, diverse
• open and English-speaking

• Looking for skills
• Certifications as well as experiences

• Funding
• Guaranteed basic funding (from KIT)

• DFG projects: 3 to 5 years

• Long-duration is preferred

• Constant effort
xkcd.com/2347



State of the App

• 2012: We were lucky!
• Time was ripe: RDM, resources & automation

• Had critical mass (40 users)



State of the App

• 2012: We were lucky!
• Time was ripe: RDM, resources & automation

• Had critical mass (40 users)

• We strive to remain lucky:
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• Building trust
• university partners

• collaborative

• Constant improvements
• Very feedback driven

• “Customer satisfaction”: Innovation led by demand



State of the App

• 2012: We were lucky!
• Time was ripe: RDM, resources & automation

• Had critical mass (40 users)

• We strive to remain lucky:
• In it for the long run

• Building trust
• university partners

• collaborative

• Constant improvements
• Very feedback driven

• “Customer satisfaction”: Innovation led by demand

• To “Spin-off” or “not-to-Spin-off”
• Funding vs.

• Trust and support of the Academia

Image from: tradebrains.in/corporate-spin-offs



Thanks!

• To you

• To Deutsche Forschungsgemeinschaft (DFG, German Research 
Foundation) under the National Research Data Infrastructure –
NFDI4Chem project – project number 441958208.

• To all our partners, collaborators, contributors and users ☺


