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Tasks

 
• Data volume makes interactive processing impractical

• New telescopes and receivers require improved data reduction

-> Requirement of modern processing pipelines (and computing 
infrastructure)

Image Credit: ALMA
Image Credit: SARAO
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Collaboration Goals

Containerized Automated Radio Astronomy Calibration 
• End-to-End data reduction pipeline
• Source accessible and easy to change
• Make use of any best available software (for the specific telescope)
• Portable
• Easy to install
• Tunable and adjustable to science case and telescope (with emphasis on  
MeerKAT)
• Scalable (working for large data sets in distributed environment)
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The team

• 16 developers

• Astronomers -> simple implementation/language required

• Computer scientists -> good communication of physical problems

• Some of them students -> good time management / fast turnaround
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Architecture and building blocks

● Python (simple)
● PyPI (accessible)
● Stimela framework (portability)
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● Stimela framework

● Several containerization methods
● Common interface
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Architecture and building blocks

● Python (simple)
● PyPI (accessible)
● Stimela framework

● Several containerization methods
● Common interface
● Variety of most recent software

● Quality Assessment and remote inspection
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Logistical challenges

● Portability
● Minimize dependencies
● Usage of containerization
● Implementation of new techniques/software

New software
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Logistical challenges

● Portability
● Minimize dependencies
● Usage of containerization
● Implementation of new techniques/software depends on integration in 

framework
● Has to be maintained with short turnaround times 

New software

Framework
implementation

Pipeline



-13- WWW, July 2020Gyula I. G. Józsa, CARACal

Time lines

Józsa et al. 2020

ESO 149-
G003
H I

CGCG137-068, GMRT H I  
      and optical

Michalowski et al. 2019

JO206 VLA H I and 
          optical

NGC 1316, MeerKAT
H I and optical

Fornax A, MeerKAT
L-band continuum

Serra et al. 2019 Maccagni et al. 2019Ramatsoku et al. 2019

ESO 137-006 

Ramatsoku et 
al. 2020 

● Start in May 
2017

● 5 Busy weeks

● Public release  
in May 2020

● Several 
publications 
based on 
CARACal
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Summary

● CARACal is an end to end data 
reduction pipeline for 
radiointerferometric data

● Based on the scripting and 
containerization framework Stimela it 
was possible to release a first version 
on a relatively short time scale

● The framework and particular 
software choices made an efficient 
communication between developers 
with very different background 
possible

● One requirement for this to work is 
constant and good communication 
and a fast turnaround for the 
framework implementation

● Stay tuned for future developments

https://caracal.readthedocs.io
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