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Imaging Pipeline Reprocessing
Tristan Ashton
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Introduction to the ALMA Pipeline

• Used to calibrated ALMA interferometric (IF) and single-dish 
(SD) data. 

• Automated calibration and imaging
• Modular calibration and imaging tasks within CASA, put together 

based on standard prescriptions or recipes
• Produces a WebLog – a collection of webpages with diagnostic 

messages, tables, figures and Quality Assurance (QA) scores
• User’s guide and other useful documentation: 

https://almascience.nrao.edu/processing/science-pipeline
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Outline

• Obtain the calibrated measurement set
• scriptForPI.py
• casa_piperestorescript.py
• SRDP

• How to re-run the calibration pipeline, if needed
• casa_pipescript.py

• How to run the imaging pipeline
• https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_9_I
maging_Pipeline_Reprocessing

• scriptForReprocessing.py
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QA2 Data Products Package:
Directory Structure

After untarring the processed data we have a directory tree:

Project code
Science
goal

Member OUS: may contain 
12-m array, ALMA Compact 
Array (ACA), or Total Power 
observation

Group OUS: combination 
of member OUS’s

Data delivery products…

2016.1.00164.S
└── science_goal.uid___A001_X87a_X9fa
  └── group.uid___A001_X87a_X9fb
    └── member.uid___A001_X87a_X9fe
     ├── calibration

                  ├── product
                  ├── qa
                  ├── script
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• cd into script/ directory
• Start the correct version of casa (casa --pipeline for PL tasks)
• Run scriptForPI.py: execfile(’*scriptForPI.py’)
• https://help.almascience.org/index.php?/na/Knowledgebase/Article/View/267   
• But if you do want to use a newer version of CASA, inspect the measurement 

set carefully to make sure flags were applied correctly. 
• A few known issues are posted here: 

– https://help.almascience.org/index.php?/Knowledgebase/Article/View/379
– https://help.almascience.org/index.php?/Knowledgebase/Article/View/395

Restore calibrated measurement set
scriptForPI.py
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NRAO Science Ready Data Products

https://science.nrao.edu/srdp

B. Kent+NINE program

https://data.nrao.edu
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• Data from modern radio interferometers such as the VLA and 
ALMA are both very large in terms of volume, and complicated in 
terms of what the data model allows.

• Significant barriers now exist for newcomers to data from these 
instruments, and even individuals with expertise find data 
processing very burdensome.

• This reduces the scientific output of these facilities – rather than 
being limited by the technical capabilities of the instruments, 
scientists are limited by the logistics of data processing

ALMA Ambassador Training 2023

What is the SRDP 
Project?
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Calibrated MS from NRAO Archive
data.nrao.edu
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• Users can select their own imaging parameters via a web 
interface

• Pipeline software will apply the calibration to the raw data, then 
make the image per the users’ request.

• Allows the user to image the part of the cube they want, at the 
resolution they need.
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ALMA Imaging
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Outline

• Obtain the calibrated measurement set
• scriptForPI.py
• casa_piperestorescript.py
• SRDP

• How to re-run the calibration pipeline, if needed
• casa_pipescript.py

• How to run the imaging pipeline
• https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_9_I
maging_Pipeline_Reprocessing

• scriptForReprocessing.py
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Re-running the pipeline using 
casa_pipescript.py

https://almascience.nrao.edu/processing/science-pipeline

• Needed if you want to:
– Add flags
– Update fluxes
– Update baselines
– Use a new version of pipeline
– Add or remove ASDM
– Change reference antennas

Please see the Pipeline User’s Guide for examples!
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Pipeline Helper text files
• flux.csv: 

– update the flux of calibrators. 
• jyperk.csv: 

– SD pipeline to set the “Kelvin to Jansky” calibration factors which set the overall fluxscale of 
the data. 

• antennapos.csv: 
– update the positions of the antenna elements

• uid*flagtemplate.txt: 
– add additional CASA flagging commands 

• uid*flagtsystemplate.txt: 
– add additional CASA flagging commands that will be applied to the tsys

• uid*flagtargetstemplate.txt: 
– add additional CASA flagging commands that will be applied to the data after the calibration 

tables are calculated, but before science target imaging is performed. 
• cont.dat: 

– used to specify the continuum frequency ranges used for constructing the continuum images 
and creating the continuum-subtracted cubes. 

ALMA Ambassador Training 2023



14 Insert Date-Meeting Name

Re-running the calibration
https://almascience.nrao.edu/processing/science-pipeline

• Create rawdata/, working/, and products/ subdirectories
• Copy uid*casa_pipescript.py to casa_pipescript.py in the 

working/ directory (edit to include PL steps you wish to repeat)
• Copy flux.csv, antennapos.csv (if present), and 

uid*flagtemplate.py (one flagtemplate.py per execution, modify 
as needed) to the working/ directory

• Copy raw ASDMs (rename without suffix .asdm.sdm) to 
rawdata/ directory

ALMA Ambassador Training 2023
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Re-running the calibration
https://almascience.nrao.edu/processing/science-pipeline

• In working/
• Modify the pipeline “helper” files
• Edit casa_pipescript.py to only include the pipeline steps you 

wish to repeat (e.g. commenting out the findcont or imaging 
steps, which are very computationally expensive).
– See the Pipeline User’s Guide

• Start the version of CASA containing Pipeline using 
– casa --pipeline

• You are now ready to run the script by typing 
execfile(‘casa_pipescript.py’).

ALMA Ambassador Training 2023
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Re-running the pipeline using casa_pipescript.py

https://almascience.nrao.edu/processing/science-pipeline

ALMA Ambassador Training 2023

Calibration tasks;
## indicates the use of pipeline 
helper files

Imaging tasks; 
## indicates the use of pipeline 
helper files
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Outline

• Obtain the calibrated measurement set
• scriptForPI.py
• casa_piperestorescript.py
• SRDP

• How to re-run the calibration pipeline, if needed
• casa_pipescript.py

• How to run the imaging pipeline
• https://casaguides.nrao.edu/index.php?title=ALMA_Cycle
_9_Imaging_Pipeline_Reprocessing

• scriptForReprocessing.py
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Pipeline Image Reprocessing
• Pipeline images are quality assessed but may not be science ready

– All sources/spws may not be imaged (image mitigation to avoid long PL 
runs)

– Change continuum selection
– Change weighting, channel width, automasking, etc.

l SRDP re-imaging can handle many of these situations!

• For pipeline calibrated data, see 
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reproc
essing

• For manually calibrated data, see 
https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_Re
processing_for_Manually_Calibrated_Data
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https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing
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Restore Calibration and Prepare for Re-imaging

• Move to directory with calibrated data
• Copy the uid*flagtargetstemplate.txt and cont.dat from the 

calibration directory (if you have one)
• Make your changes, either to helper files or casa_pipescript.py
• Start casa --pipeline
• execfile(‘casa_pipescript.py’)

ALMA Ambassador Training 2023
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CASA imaging pipeline script
Without calibration steps!
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Example Cases for Imaging Pipeline changes

• Aggregate continuum Images with all channels
• Revise continuum ranges
• Remake cubes for a subset of spw and fields with channel binning, 

new robust, and uv-taper

• All Examples in CASA Guide: 
https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_8_Imaging
_Pipeline_Reprocessing

ALMA Ambassador Training 2023
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Aggregate Continuum Image With All Channels

Change name so pipeline does not 
pick up the file. All unflagged 
channels will be used in 
continuum image.

No findcont step to 
make new cont.dat!
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Revise Continuum Range
See Section 7.6 of Pipeline User’s guide for more cont.dat

• Edit or create a cont.dat file in the working directory

ALMA Ambassador Training 2023
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Revise Continuum Range

Will use new cont.dat in uvcontsub

Will make Continuum images 
using cont.dat selection
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Remake cubes with select spw, bins, fields, robust

Set parameters Check Pipeline 
Reference 
Manual for 
parameters of 
pipeline tasks!

Include 
parameters in 
task calls
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Imaging pipeline reprocessing
A weblog is always created!

ALMA Ambassador Training 2023
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Outline

• Obtain the calibrated measurement set
• scriptForPI.py
• casa_piperestorescript.py
• SRDP

• How to re-run the calibration pipeline, if needed
• casa_pipescript.py

• How to run the imaging pipeline
• https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_9_I
maging_Pipeline_Reprocessing

• scriptForReprocessing.py

ALMA Ambassador Training 2023

https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_9_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php?title=ALMA_Cycle_9_Imaging_Pipeline_Reprocessing


31 Insert Date-Meeting Name

scriptForReprocessing.py

• Included with added-value data deliveries for NA PIs starting in 
Cycle 9

• calibrated_final.ms.tgz → calibrated_final.tgz

ALMA Ambassador Training 2023
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calibrated_final.tgz

ALMA Ambassador Training 2023

calibrated_final/
measurement_sets/

uid<1>*targets.ms

caltables/

cont.dat
uid*SOURCE.uvcont.tbl

scriptForReprocessing.py
README

Editable by the user

uid<2>*targets.ms
uid<N>*targets.ms
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Reproduce Pipeline Images

• By default, identical images to those seen in the original weblog are 
produced

• cd to calibrated_final/
• Run casa --pipeline

- execfile(‘scriptForReprocessing.py [flags]’)

• Or: casa --pipeline -c scriptForReprocessing.py [flags]

ALMA Ambassador Training 2023
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Script flags

ALMA Ambassador Training 2023
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Imaging with different parameters

ALMA Ambassador Training 2023



36 Insert Date-Meeting Name

calibrated_final.tgz

ALMA Ambassador Training 2023

calibrated_final/
measurement_sets/

uid*targets.ms

caltables/

cont.dat
uid*SOURCE.uvcont.tbl

scriptForReprocessing.py
README

https://help.almascience.org/kb/articles/what-can-i-do-with-my-na-added-
value-data-products

https://help.almascience.org/kb/articles/where-can-i-get-additional-
information-for-my-na-added-value-data-products
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www.nrao.edu
science.nrao.edu
public.nrao.edu

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.
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