
  

ESO instrument pipelines: 
what are they and how to 

use them

http://www.eso.org/sci/software/pipelines/

24 pipelines
22 instruments
(16 reflex-based)



Telescopes, instruments 
and pipelines

Instruments are complex! Therefore we need pipelines. 
Pipelines (instrument-specific data processing softwarde) are:
- designed, developed and delivered by the instrument consortia
- maintained and upgraded by ESO
Pipelines can be executed via: esorex, Gasgano and Reflex.



Classical data processing 
paradigm

- write scripts to sort, select, and process the data 
(shell+esorex, IDL, IRAF, python, C++, etc.).
- burn the HDD of your laptop 
- realize that you have done it all wrong
- read the manual
- re-write the scrips (a few times)
- re-reduce the data (a few times)



Classical data processing 
paradigm

Now try this with KMOS or MUSE...



  

Three ways to run the 
pipelines:

https://www.eso.org/sci/software/cpl/esorex.html

- PRO: scripting
- CON: human labor intensive
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  https://www.eso.org/sci/software/gasgano.html
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Three ways to run the 
pipelines:

Pro:
- intuitive
- interactive
- configurable
- open to user routines
- optimized execution
- data organization
- bookkeeping
- designed by experts
- tested and improvemed
- documents, tutorials

Con:
- N.A.
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Three ways to run the 
pipelines:

Pro:
- intuitive
- interactive
- configurable
- open to user routines
- optimized execution
- data organization
- bookkeeping
- designed by experts
- tested and improvemed
- documents, tutorials

Con:
- steep lerning 
curve
- tollerates black-
box style usage
- Java



Workflow driven Data Reduction
A&A 559, A96 (2013)

Forchi, V., Reflex User 

Manual, VLT-MAN-

ESOs-19000-5037

Reflex tutorials

http://eso.org/reflex

Pipeline manuals



  
https://www.youtube.com/channel/UCCq4rxr30ydNy

V94OWmLrMA

Seeking help



  http://www.eso.org/sci/software/esoreflex/

Reflex highlights



  Quick start

Reflex highlights



Basic Reflex Workflow

• Reflex uses SOFs (Set Of Files) and SOPs (Set of Parameters) 
as tokens

• SOFs include files, categories (e.g. darks, flats, etc) + purpose

• Data Organizer organizes data in “DataSets” (saves a lot of 
time!)

• A DataSets are SOFs that include everything needed to 
process one set of science observations + relevant recipe 
parameters

Workflow components:

- actors – basic data organi-
zation or processing “units”

- relations – lines of 
communication between 
actors (black lines) 







REFLEX Data Organisation



REFLEX OCA Rules

• Three types of rules:
– Classification (“This is a Raw Dark”)
– Organization (“These Raw Darks are 

processed together”)
– Association (“Processing of  Raw Darks need 

these Biases”)

• DO produces DataSets

• Each file in DataSet has a category (e.g. “raw bias”) 
and a purpose action1/action2/...  (e.g. „bias 
subttract:, :flatfield“, etc)

Data organisation defined in “OCA 
rules” (text file)



  OCA rules file



  Editing parameters



  Hierarchical structure – sub-workflows



  Hierarchical structure – sub-workflows



  Configurable!





  Execution



  Execution



  Execution



  Execution



  Execution



  More goodies



  More goodies



  

A few final words

- All data is different. 

- The best results will be obtained trying various data reduction 
approaches. Again. And again. And again.

- Don't trust your first try, especially in the infrared where the 
observing conditions vary much more than in the optical.

- There is so much more...

- Cry for help at: usd-help@eso.org

mailto:usd-help@eso.org
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