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>> Problem

>> We can use the ESAP platform to provide this workflow

>> We need a tool that integrates well with ESAP

>> How about using a workflow within Jupyter notebooks?

       FORTRAN code inside a Notebook ?

Introduction
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Architecture and structure of the 
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>> Four main parts

- A) Docker definition (Dockerfile) with a custom, containerised 

image that supports Fortran, Python Notebooks and a wrapper 

for Fortran-Python.

- B) Jupyter Notebook with sample code including Fortran code to 

load Quaternionic Transform and Python code to play with this 

function and create plots.

- C) Input data and native code

- D) A repository with all this content, necessary for a deployment 

on BinderHub.

Architecture and Structure

21/11/2022
ESCAPE - AsteroSeismology

Quaternionic Transform
7



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

>> Overall diagram of the project
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>> Overall diagram of the workflow
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>> Repository with Quaternion Transform

      https://github.com/AsteroSeismologyIAA/QuaternionTransform

- Repository ready for BinderHub → Dockerfile to create an 

environment to deploy all the components ready to launch 

Quaternion Transform and a basic NoteBook with this workflow.

>> Documentation
- A Notebook has been added with the necessary steps for a basic 

use of the Quaternionic Transform function with which the user 

can work interactively.

Repository and Documentation
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>> Dockerfile
- Allows any Python workflow to be adapted to a BinderHub environment.
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21/11/2022 14
ESCAPE - AsteroSeismology

Quaternionic Transform



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

>> Python Notebook
- Notebook that includes Fortran parts needed to load the Quaternion 

function as a callable function from Python.

Demo
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>> Python Notebook
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>> BinderHub ready !
- Dockerfile, Notebook and the data provide a solution ready to be 

deployed in BinderHub and therefore included in the ESAP catalogue.

Demo
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>> BinderHub ready !
- Dockerfile, Notebook and the data provide a solution ready to be 

deployed in BinderHub and therefore included in the ESAP catalogue.

Demo

21/11/2022
ESCAPE - AsteroSeismology

Quaternion Transform
19



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

21/11/2022 20

Final remarks and future 
developments 

ESCAPE - AsteroSeismology
Quaternionic Transform



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

>> Integration with ESCAPE ESAP platform

>> Interactive notebook to run Fortran functions within Python Code

>> Quaternion Trans. workflow easily customisable

>> Access to BinderHub from the repository

>> Deployable in standalone mode with docker and from the cloud 

with BinderHub

>> Future work: 

- a) workflow integration with Singularity containers, 

- b) publishing Quaternion transform workflow container images 

to DockerHub and ArtifactsHub

- c) Improvements in efficiency and function design
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