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Knowledge gap

Domain experts
- Advanced experimental 

techniques
- Specific materials and their 

applications: catalysis, battery 
materials

Not trained in programming or 
computational skills for a computational 
code.
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Computational material scientist
- Advanced DFT theory and 

approaches
- Computational codes.
- Programming skills

Lack understanding regarding the 
real-world application without reading 
the domain-specific literature

Need a tool that enables domain experts to implement DFT pipelines and learn how and 
when to apply DFT calculations to their research.



Software Installation 
and Configuration

Input File Preparation

Parameter Tuning

Interpreting Results

Computational Resources

Validation and Benchmarking

Barrier
Broadly available simulation 
codes and workflows.

Domain experts 
(experimentalists)

Bring the first-principle tools to larger communities
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Automated, reliable, "turn-key" simulations tool

Quantum ESPRESSO (QE) app is an AiiDAlab web-based graphical user interface 
allowing users to conduct first-principle calculations on the web browser directly without 
writing any code.

● Automated
● Reliable

● Intuitive user interface
● Easy to share and maintain
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FAIR data and workflows
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FAIR (Findable, Accessible, Interoperable, and Reusable) data.
FAIR access to simulations, workflows, and analysis tools
AiiDA’s workflows implemented in the AiiDA Quantum ESPRESSO and others plugins.

XPS workflow



Accessible simulations
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PDOS

Plugin

XPS XAS

IR+Raman

Muons

Band 
structure

And more!



Core software stack

Managed AiiDA instance

User and 
interface 

management

AiiDAlab instance - User A

Home App
App Registry

Registry maintained 
and published on 
GitHub

HPC

manages

      Notebook(s)         WorkChain(s)

App

User 
A

User 
B

Kubernetes Cluster

AiiDAlab instance - User B

Architecture



• Docker image: aiidalab/qe:latest, with pre-built environments, e.g., 
pseudopotentials, code setup.

• We also maintain a few official cloud-backed deployments
https://aiidalab.psi.ch/
https://demo.aiidalab.io/

Single User 1-50 Users 100-1000+ Users
Documentation

GitHub

How to access?

https://hub.docker.com/r/aiidalab/qe
http://aiidalab.psi.ch/
https://www.aiidalab.net/deployments/
https://aiidalab-qe.readthedocs.io/
https://github.com/aiidalab/aiidalab-qe
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