
Instrument Pipelines

What are They and how to correctly use them

Faviola Molina

Faviola Molina, 2024-02-14. ESO Observing School @ La Silla
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• What is a pipeline

• Self introduction & Quality Control

• Why do I need to learn how to run a pipeline?

• 4 ways to Run a Pipeline

• Scope of this talk: 1 way (EsoRex)

• Installing EsoRex

• dfitspy

• Running EsoRex for EFOSC2
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Software systems designed to automatically process and reduce raw data. Different 
modules check for errors and inconsistencies in the data. Others convert the data into a 
standardized format.

• Pipelines are used to produce master calibrations. They help to remove/reduce
artifacts from the data, set references for bands/wavelengths dispersion solutions, etc.

• Pipelines are use to produce the quantitative information necessary to monitor 
instrument performance.

• Science product creation for supported instrument modes.

[disclaimer: adopted reduction strategies may not be suitable for all scientific goals]
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• Why do I need to learn how to run a pipeline?

• 4 ways to Run a Pipeline
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• Installing EsoRex

• dfitspy

• Running EsoRex for EFOSC2
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Faviola Molina, astrophysicist
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Faviola Molina, Data & Quality Control Specialist

Performance monitoring: verify and certify that all calibration data are processed by the ESO 
pipeline to produce data products
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Quality 
Control

Performance monitoring: verify and certify that all calibration data are processed by the ESO 
pipeline to produce data products
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Quality 
Control

Performance monitoring: verify and certify that all calibration data are processed by the ESO 
pipeline to produce data products

THE END…
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But:

• Performance monitoring: verify and certify that all calibration data are processed by the 
ESO pipeline to produce data products X

• You find something that seems “fishy” in your data
• might indicate a problem

• It might be an indication that something in the instrument has changed
• It might indicate that the pipeline has a bug
• It might be a new discovery!

• might indicate a problem

• You are willing to learn how a pipeline works!

• [disclaimer: adopted reduction strategies may not be suitable for all scientific goals]
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Every time I heard the word pipeline
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“It would be good 
if you learn how to 
run the pipelines 
by yourself”

(anonimous astronomer)
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• What is a pipeline

• Self introduction & Quality Control

• Why do I need to learn how to run a pipeline?

• 4 ways to Run a Pipeline

• Scope of this talk: 1 way (EsoRex)

• Installing EsoRex

• dfitspy

• Running EsoRex for EFOSC2



17

Me…

D
at

a 
C

la
ss

ifi
ca

tio
n:

 E
SO

/P
U

BL
IC

PIPELINES

There are 4 
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PIPELINES
PIPELINES
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ways to run  
a pipeline
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• EsoReflex: a recommended environment. Automatically organizes input files according to their
category and runs the entire chain at the push of a button

• Gasgano: used to manage and organize in a systematic way the astronomical data observed
and produced by the instruments

• EsoRex: a command-line utility for running pipeline recipes

• EDPS: is the next generation ESO data processing environment, which will eventually replace
EsoReflex
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1 way: EsoRex
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EsoRex: ESO Recipe Execution Tool, a command-line utility for running pipeline recipes. It allows
the user to reduce each data type separately. Introducing the parameters specificities required to
properly reduce the science case

Getting started:

• Install the pipelines using RPM packages, MacPorts packages or Source Kits (I used MacPorts)

• Read pipeline‘s user manual dedicated to the instrument of your interest.

• (I know, manuals might be boring to read… but it is the way and they are really helpful)
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• 4 ways to Run a Pipeline
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• Installing EsoRex

• dfitspy

• Running EsoRex for EFOSC2
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https://www.eso.org/sci/software/pipelines/ -> RPM | MacPorts | Source Kits (installation)

https://www.eso.org/sci/software/pipelines/
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https://www.eso.org/sci/software/pipelines/ -> RPM | MacPorts | Source Kits (installation)

🙏

https://www.eso.org/sci/software/pipelines/
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https://www.eso.org/sci/software/pipelines/ -> RPM | MacPorts | Source Kits (installation)

https://www.eso.org/sci/software/pipelines/
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If you have to abort the installation, and run again

> sudo port install esopipe-[instrument]-all

>
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• What is a pipeline

• Self introduction & Quality Control

• Why do I need to learn how to run a pipeline?

• 4 ways to Run a Pipeline

• Scope of this talk: 1 way (EsoRex)

• Installing EsoRex

• dfitspy

• Running EsoRex for EFOSC2
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https://astrom-tom.github.io/dfitspy/build/html/index.html

dfitspy migrates the main dfits & fitsort capabilities to python

dfits is made to search information inside the header of FITS files

> pip install dfitspy --user

https://astrom-tom.github.io/dfitspy/build/html/index.html
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https://astrom-tom.github.io/dfitspy/build/html/index.html

https://astrom-tom.github.io/dfitspy/build/html/index.html
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https://www.eso.org/sci/software/cpl/esorex.html

• Go to “Using EsoRex“

• Or in the pipeline user manual of EFOSC2, p. 20, section 4.1.2 
(https://ftp.eso.org/pub/dfs/pipelines/instruments/efosc/efosc-pipeline-manual-1.1.pdf)

To generate a configuration file esorex.rc in the dir $HOME/.esorex

>esorex --create-config

To display EsoRex settings

>esorex --config=$HOME/.esorex/esorex.rc --params

Listing all available recipes

> esorex --config=$HOME/.esorex/esorex.rc --recipes

https://www.eso.org/sci/software/cpl/esorex.html
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Running EsoRex for EFOSC2
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To display a recipe parameters

>esorex --config=$HOME/.esorex/esorex.rc --params recipe

Changing a recipe parameter

>esorex --config=$HOME/.esorex/esorex.rc recipe --param=[value]

Ø To use a recipe config file, I prefer EsoRex to generate the file: 
$HOME/.esorex/recipe.rc

>esorex --create-config recipe

The recipe config file will contain the list of default params + small explanation
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Running EsoRex for EFOSC2

D
at

a 
C

la
ss

ifi
ca

tio
n:

 E
SO

/P
U

BL
IC

>esorex --config=$HOME/.esorex/esorex.rc --recipe-config=$HOME/.esorex/recipe.rc recipe data.sof

To create a data.sof file

e.g. bias.sof
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Running EsoRex for EFOSC2
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sky_flat.sof file

science.sof file
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Running EsoRex for EFOSC2
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Actually running a recipe:

>esorex --config=$HOME/.esorex/esorex.rc --recipe-config=$HOME/.esorex/recipe.rc recipe data.sof
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Master_bias.fits                                     Master_sky_flat_img.fits                         science_reduced_img.fits



Why do we need to run a pipeline?

• It is good to know the steps that provides a correction, 
standardization, reference, etc.

• Sometimes it is not only «nice to know» but necessary

• It won’t make you bad

Faviola Molina, 2024-02-14. ESO Observing School @ La Silla
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Thank you!

46 Faviola Molina, 2024-02-14. ESO Observing School @ La Silla

@ESOAstronomy

@esoastronomy

@ESO

european-southern-observatory

@ESOobservatory

Faviola Molina
fmolina@eso.org
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