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Doing your own Data Reduction – 
Pipelines at ESO

Wolfram Freudling

http://www.eso.org/sci/software/pipelines
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What is Data Reduction and why 
should I worry about it?

• Processing of raw data to scientifically useful Products.

• ESO is doing it for you! Archive contains science 
products.

• Why worry about it:

– Reduce data (instruments, observing mode, time frame) 
without science data products in archive.

– Re-process data using different strategy / parameters.

– Post-process archive products.  

– Understand your data and the impact of processing on 
results.
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Three exciting ESO Discoveries you 
(probably) never heard about

.

1. Redshift 8.8 Ly-α galaxy discovered with VIRCAM
Narrow band image corresponding to
Ly-α redshift of 8.8

J-band image of same region
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Three exciting ESO Discoveries you 
(probably) never heard about

.

1. Redshift 8.8 Ly-α galaxy discovered with VIRCAM

Individual narrow band image used for final image:
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Three exciting ESO Discoveries you 
(probably) never heard about

.

1. Redshift 8.8 Ly-α galaxy discovered with VIRCAM

Preceding images
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Three exciting ESO Discoveries you 
(probably) never heard about

3. LMC Variable R71 Spectral Change during eruption

THE MAGELLANIC CLOUDS NEWSLETTER 146 – 4 April 
2017
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Three exciting ESO Discoveries you 
(probably) never heard about

2. LMC Variable R71 Spectral Change during eruption

Same data, improved 
parameter for flatfield 
processing:

(reduction and plots by 
Andrea Mehner)
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Three exciting ESO Discoveries you 
(probably) never heard about

3. MUSE Discovery of twisted Isophotes in NGC 4473

Credits: Lodovico Coccato
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Three exciting ESO Discoveries you 
(probably) never heard about

3. MUSE Discovery of twisted Isophotes in NGC 4473

Same data, improved alignment of individual cubes:



LPO Users Workshop, Sep 2020

ESO Data Reduction System

Reduction algorithms “Recipes” 
input: FITS files + parameters 
Output: FITS files
Instrument Consortia, Pipeline Systems Group, Science Data Products Group 

Plot and inspect 
the results

Set recipe 
parameters

 

Organize out-
put for subsequent 

recipes

Organize data 
so that they can be 

fed to a recipe
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EsoReflex Data Reduction Environment
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Data Organisation

category

purpose
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FITS Router
sorting by category

• routing by category is explicit: specify what 
recipe needs

• each recipe needs well defined input (e.g. 
category raw biases) and creates well defined 
output (e.g. category Masterbias). 

• connections determine work„flow“. 
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Exploring results

 Inspect final results

 Compare and keep track of different reduction runs

 Explore Provenance

 Plot (and replot) final and intermediate products
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Iterativly Improving Results 

 Lazy mode: Don‘t redo unnecessary steps

 Lazy mode for recipes.

 It works by comparing the input of the current execution with all the 
previous recipe executions:

 All files must be the same

 All files must have the same checksum

 All files must have the same date

 All recipe parameters must be the same

 If a recipe at the beginning of the workflow is set to Not-Lazy mode, 
the input of the next recipes will be new and lazy mode will not be 
triggered.

 Lazy mode for DataOrganizer.

 It avoids the organization of all the data in subsequent workflow runs. 

 It works similar to lazy mode for recipes
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Summary
Data Reduction with  

ESO Reflex 
• Step-by-step tutorials available for all workflows.

• Uses the same recipes that are used at the telescope, for 
Quality Control and for the Production of Data Products in 
archive.

• Documents dependencies.

• Organizes data.

• Runs sequence of recipes with single click.

• Monitors progress.

• Does bookkeeping.

• Plots results.

• Allows pre-defined interaction.

• Allows insertion of user procedures in any language.


