Instrument Pipelines

What are They and how fto correctly use them
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 What is a pipeline

« Self introduction & Quality Control

* Why do | 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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What are pipelines?



Pipelines

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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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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But:

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

* You find something that seems “fishy” in your data

« 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!

* 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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Me...

Every time | heard the word pipeline
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4 ways to run a pipeline

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

ooooooooooooooo

EDPS: is the next generation ESO data processing environment, which will eventually replace
EsoReflex

Data Classification: ESO/PUBLIC



21

1 way: EsoRex

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)

Data Classification: ESO/PUBLIC
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Installing EsoRex

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

European

+
+E§ + Southem
0)

Observatory . , . X
+ ' S SR DRk

Public Science User Portal Subscribe

Science Users Information » Science Software 2 Instrument Pipelines
MacPorts Installation ) Source Kits Support

Science Users Information . :
' ' VLT Instrument Pipelines

Future Facilities and Development Home About Documentation RPM Installatio
Observing with ESO Telescopes
Science Software

[T  Latest News:

‘*m Nov 19, 2023: ERIS pipeline v1.5.0 is availble

" Scisoft Collection More information on the ERIS release is provided here.

ESO-MIDAS Nov 17, 2023: MATISSE pipeline v2.0.0 is availble

Ed
—Wi More information on the MATISSE release is provided here.
Gasgano

ESO Reflex Oct 23, 2023: KMOS pipeline v4.4.1 is availble

Data Classification: ESO/PUBLIC


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

24

Installing EsoRex

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

Prerequisites that must already be installed:

e EMacPorts
e [ XCode command line tools (for MacPorts)

Run the commands from the following steps in a terminal window:

1. Configure the ESO repository (This step is only necessary if the ESO repository has not already been previously configured.)

Run:

cd /tmp
curl https://ftp.eso.org/pub/dfs/pipelines/repositories/stable/macports/setup/Portfile -o Portfile
sudo port install

sudo port sync

Data Classification: ESO/PUBLIC
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Installing EsoRex

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

2. Install the pipelines

The list of available top level packages for different instruments is given by:
port list ‘'esopipe-*-all'

To install all pipelines use:

’f‘;;)\’ rﬂ‘;;)\{
i 3 ' == '
\l, sudo port install 'esopipe-*-all \l

\

To install an individual pipeline use the following (This example is for X-Shooter. Adjust the port name to the instrument you require.):

sudo port install esopipe-xshoo-all

26
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Installing EsoRex

2. Install the pipelines
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Installing EsoRex

If you have to abort the installation, and run again

> sudo port install esopipe-[instrument]-all

> sudo port clean gperf

Data Classification: ESO/PUBLIC
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dfitspy

https://astrom-tom.qgithub.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

Data Classification: ESO/PUBLIC
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dfitspy

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

4

[DFITSPY INFO]>keywords in EFOSC.2008-05-29T21:54:23.861.fits

Data Classification: ESO/PUBLIC
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dfitspy

[DFITSPY INFQ]> Current directory: /opt/local/share/esopipes/datademo/efosc/efosc/efosc-demo-reflex-0.1/FLAT_SKY
[DFITSPY INFO]> 39 fits files will be considered
[DFITSPY INFO]> We look in HDU @

Data Classification: ESO/PUBLIC
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Running EsoRex for EFOSC2

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

» (o to “Using EsoRex"

* Orin 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

Data Classification: ESO/PUBLIC
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Running EsoRex for EFOSC2

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]

> To use a recipe config file, | 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

Data Classification: ESO/PUBLIC
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Running EsoRex for EFOSC2

>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

Data Classification: ESO/PUBLIC
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sky flat.sof file

science.sof file
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Running EsoRex for EFOSC2

| | Page: 52 of 132

9 Pipeline Recipes Interfaces

In this Section a detailed description of the EFOSC pipeline recipes interfaces is given, with a complete speci-
fication of the recipes usage, their input, output, and configuration parameters. For a overview of the available
pipeline recipes, please see Section 8, page 47.
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9.4 efosc_img_science

The EFOSC pipeline recipe efosc_img_science 1is used to reduce a direct imaging scientific exposure. The
bias master calibration is subtracted. The unbiased signal is then divided by the normalised sky flat field, and
the overscan regions, if present, are removed from the result. The calibrated image is finally sent to a source
detection and extraction application (SExtractor 2.5.0 [21]).16

9.4.1 Input files

SCIENCE_IMG: required direct imaging scientific exposure.
MASTER_BIAS: required bias master calibration frame.
MASTER_SKY_FLAT_IMG: required sky flat field master calibration frame (normalised or not).

9.4.2 Output files

SCIENCE_REDUCED_IMG: Reduced science image.

Configuration parameters directly affecting this productare: --cr_remove.

Data Classification: ESO/PUBLIC



9.4 efosc_img_science
The EFOSC pipeline recipe efo
bias master calibration is subtrac

the overscan regions, if present,
detection and extraction applicati

9.4.1 Input files

SCIENCE_IMG: required dire
MASTER_BIAS: required bias
MASTER_SKY_FLAT_IMG:

9.4.2 Output files

SCIENCE_REDUCED_IMG:

42

Imaging data reduction

SCIENCE_REDUCED

A 4

SOURCES_SCI

—> OBJECT_TABLE_SCI

» PHOT_BACKGROUND_SClI

MASTER_FLAT

1

CORRECTION_MAP

1

CORRECTION_FACTOR

SCIENCE n BIAS n SKY_FLAT STANDARD PHOT_TABLE FLX_STD
MASTER_BIAS
A 4
efosc_img_sky_flat
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(] (]
A 4 % % A 4
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S 3
< <
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Running EsoRex for EFOSC2

Actually running a recipe:

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

Imaging data reduction

SCIENCE | | nBIAS

| [ nskv_rar | | sTanparD | [PHOT TABLE| | FLX_sTD

1 efosc_img_science

}

SCIENCE_REDUCED I

Alternative

SOURCES_SCI

L»|  OBJECT TABLE SCI |

| PHOT_BACKGROUND_SCI |

MASTER_BIAS

—>| efosc_img_sky_flat

S
>
n
-
m
X
%)
2
H
5
Alternative

1 le

efosc_photometry

MASTER_FLAT

| CORRECTION_MAP |
1

| CORRECTION_FACTOR |

oy
l efosc_: p I

nALIGNED_PHOT

ALIGNED_PHOT
i

SOURCES_STD

| STANDARD_REDUCED I‘—

| PHOT_BACKGROUND_STD [+
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Master_bias.fits

Master sky flat_img.fits

science_reduced_img.fits
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Why do we need to run a pipeline?

* Itis 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
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Thank you!

Faviola Molina

fmolina@eso.org

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