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Landscape   –   Challenges   –   Solution

data loss 

missing features 
paper notebook

More data

regulations

competition

handling of data

storage cost

publication of data

data management plan

need of 

collaboration and 

visibility

traceability

reusability

archiving

interoperability

accessability

documentability

reliability

reproducability

Data Management

System for Empa

unified solution

openBIS

RDM & 

Open Science



- What is it?

Inventory 
Management

Inventory 
Management

Data 
Management

Data 
Management

Electronic Lab 
Notebook

Electronic Lab 
Notebook

Inventory of

• Samples

• Materials

• Reagents

• SOPs

• Equipment

Description of 

• Experiments

• Measurements 

• Processes

• Data analysis

Storage of research data 

connected to the 

experiments described 

in the electronic lab 

notebook

A data management system – Connecting lab inventory, research data & lab notebook in 1 tool



ArchivingArchiving

Creation

Processing

Analysis

Preservation

Publication

Re-use

- What is it?

Research Data 

Life Cycle

A data management system – Covering most of the data life cycle in 1 tool

Integration with 
Data Repositories
Integration with 

Data Repositories

Experiment description in 
electronic lab notebook

Experiment description in 
electronic lab notebook

Inventory of 
Protocols/SOP’s

Inventory of 
Protocols/SOP’s

Integration with 
analysis tools

Integration with 
analysis tools

MATLAB



- What is it?

A data management system – Solving DMPlan requirements of funding agencies with 1 tool

Data collection & 
documentation

Ethics, legal & 
security issues

Data storage 
& 

preservation

Data sharing 
& reuse

DMP

Data 

Management 

Plan

Methods & Materials recorded in 
electronic lab notebook

Methods & Materials recorded in 
electronic lab notebook

Experimental data 
imported into inventory

Experimental data 
imported into inventory

Link to DMP support with template

Audit trailAudit trail

x

User rights managementUser rights management

Back-up & ArchivingBack-up & Archiving

Integration with FAIR Data 
Repositories

Integration with FAIR Data 
Repositories

Data immutabilityData immutability

Barcode readerBarcode reader

Import/ExportImport/Export

Use the text 

snippets for 

openBIS in the DMP 

template

https://www.empa.ch/web/s909/support1
https://www.empa.ch/web/s909/support1


➢ Open source software developed by ETH since 2007

➢ ELN/LIMS system

Electronic Lab Notebook & Laboratory Information Management System

For managing research data from “bench” to publication in a central storage

Integration with FAIR 
Data Repositories

Integration with FAIR 
Data Repositories

Barcode readerBarcode reader

Relationships

Samples' storage 

manager

Samples' storage 

manager

Data storeData store

ArchivingArchiving

MATLAB

API’sAPI’s



openBIS 

openBIS 

helps to 

solve the 

challenges
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OPEN DATA
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What are 

the main 

benefits?



- How does it help?

A common scenario 

The “data spread”
The ideal solution

Having everything connected in 1 place



- Hierarchy graph

A data management system 

connecting 

lab inventory, research 

data & lab notebook



Challenges at Empa

1. Data loss due to change of 

personnel & no proper 

documentation of data

2. No archiving solution easy 

accessible & reliable

3. No repository available

Prevention of loss of research data & knowhow 

via structured documentation & storage1
Easy & automatic data archiving over a 

long period2
Easy & fast connection to 

repository Zenodo3

benefits

❖ Without openBIS you 

need to solve these 

challenges on your own

❖ Without proper data 

management you risk 

loosing funding money



Data Science with openBISData Science with openBIS

openBIS comes with Jupyter 
Hubs for data analysis via 

Jupyter Notebooks that 
support R, Python, Octave

openBIS

API available for 

Matlab and 

Python (Pybis)

❖ Jupyter notebooks combine code, 
documentation & outputs like plots, images, 
videos etc.

❖ Useful for interactive/exploratory data analysis 
and reproducability

❖ Easy sharing of code with documentation and 
results

❖ Like a modern lab notebook for reproducible 
coding



OPEN  SCIEN CE
OPEN  DATA

Solutions @ Empa for

RDM & Open Science

OPEN  ACCESS OA POLICY  OF  EMPA

Green wayGolden way

R ESEARCH DATA  MAN AGEMENT

OA

support

openBIS

F.A.I.R.
Repository Zenodo

DMP 

support Scientific IT 

scientificit@empa.ch

Reproducible Data Analysis



Videos

Support

scientificit@empa.ch

https://scientificit.empa.ch/

https://youtu.be/t_rEXpfCTrg

https://youtu.be/tFWd2M2OXwQ

https://youtu.be/6kHGbbdFuDE

https://youtu.be/LCZijZP916o
https://youtu.be/NdkIWkRi-ZQ

https://scientificit.empa.ch/
https://youtu.be/t_rEXpfCTrg
https://youtu.be/tFWd2M2OXwQ
https://youtu.be/6kHGbbdFuDE
https://youtu.be/LCZijZP916o
https://youtu.be/NdkIWkRi-ZQ
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