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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.
– Understand your data and the impact of processing on 

results.
– Re-process data using different strategy / parameters.
– Post-process archive products.  
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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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Data Organisation
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OCA Rules

• Processing steps imply Data organization 

• Data organisation defined in “OCA rules”: text file
• Three types of rules:

– Classification ( „This is a Raw Dark“)
– Organization („These Raw Darks are processed together”)
– Association (“select Biases based on properties of Raw Darks“)

• DO produces DataSets: set of science files that are processed together, 
plus all additional flies that are needed for processing

• Each file in DataSet has a category (e.g. “raw bias”) and a purpose
action1/action2/...  (e.g. „MasterBias/MasterDark“)

classifying, organizing and associating astronomical data
based on their meta-data (FITS keywords).
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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“. 

bias

raw
 im

age
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SofSplitter:
Sorting by Purpose

• Sorting by Purpose is implicit.

• Purpose defined in OCA rules.

• Assumes that each recipe has at least one unique file category.
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Exploring results

l Inspect final results

l Compare and keep track of different reduction runs

l Explore Provenance

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

l Lazy mode: Don‘t redo unnecessary steps

l Lazy mode for recipes.

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

l All files must be the same

l All files must have the same checksum

l All files must have the same date

l All recipe parameters must be the same

l 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.

l Lazy mode for DataOrganizer.

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

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

ESO Reflex
• Use the same recipes that are used at the telescope, for 

Quality Control and for the Production of Data Products in 
archive.

• Document dependencies.
• Organize data.
• Runs sequence of recipes with single click.
• Monitor progress.
• Do bookkeeping.
• Plot results.
• Allow pre-defined interaction.
• Allow insertion of user procedures in any language.


