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CASA 
Context 

The pipeline is just beginning to be used in ALMA and will soon be used in the VLA.  
It is too early to ask for your user experience! 

My goal is to provide information about the pipeline so that as you begin using it 
you will understand where it currently is, and where we are heading. 

 
Next time we meet, hopefully you will have experience with the pipeline and can 

help us understand how best to direct this tool 



CASA 
Pipeline team 
•  The pipeline development team is relatively small with only 

one member at 100% 
–  Distributed across 5 sites on 3 continents 
–  VLA pipeline is dependent on ALMA effort with a single 

development team member at 50% 

•  ALMA Pipeline Working Group responsible for input from 
science operations on heuristics and priorities 
–  Also organizes pipeline validation testing and user tests 

 



CASA 
Pipeline Design 
•  Pipeline is designed as a series of atomic “stages” which 

operate independent of each other. 
–  Information from previous stages is passed through a 

context object. 
–  No dependencies between stages allows flexible recipes to 

be developed and tested. 

•  Output of pipeline: 
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–  Weblog 
–  Cal Tables 

–  Flagging State 
–  Calibrator 

Images 

–  Science Images 
–  Calibrator 

Fluxes 



CASA 
Pipeline Use Cases 
•  The pipeline infrastructure has been designed to support a wide range of 

use cases: 
–  From a pipeline auto-generated CASA Script 

•  Either from the command line or in CASA 
–  From an XML PPR interface 

•  Either from the command line or in CASA 
–  As a standard python module: 

•  CASA: from pipeline.recipes.<module> import <recipe> 
•  CASA: <recipe>(vislist=myvislist, importonly= <True / False>) 

–  As a suite of connected CASA tasks, fully interactive 
•  Thought of as commissioning mode, has not been much utilized. 
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CASA 
Current Capabilities: ALMA 
•  The PLWG accepted the pipeline for calibration and flagging of: 

–  Arrays: 12-m and 7-m 
–  Bands: 3, 6 and 7 
–  Science targets: single and multiple science targets 
–  Spatial setup: single pointing, multiple single pointings, pointed mosaics 
–  Correlator modes: single and dual polarization, non-mixed and mixed 

correlator modes, spectrally-averaged data 

•  Those modes that are not supported by the pipeline will be dubbed 
experimental by the ALMA project.  For Cycle 3 this will include: 
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•  Long baselines (> 1.5km) 
•  Band 8, 9 and 10 

•  Polarization (all modes) 



CASA 
Current Capabilities: ALMA 

•  Single dish 
–  Full end to end pipeline exists and runs 
–  Total power observation has not yet been accepted by ALMA project 
–  Working with EOC team to have pipeline ready for parallel reduction 

testing when Total Power observation resumes in Dec. 
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CASA 
Current Capabilities: VLA 
•  The VLA scripted pipeline (and the CASA pipeline based on it) are 

designed for continuum observations. 
–  Works well from 1-50 GHz 

•  L-Band often requires additional flagging (RFI) 
–  Run on all science observations 
–  Scripts and instructions to run for spectral case are provided 

•  Approximately 1/3 of projects request and download the calibrated data 

•  CASA Pipeline 
–  Interface and use cases are the same as ALMA pipeline 
–  Weblog look and feel is same as ALMA pipeline (code reuse) 
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CASA 
Near Future 
•  Next Pipeline Release targeted at November: 

–  Initial version of science target imaging (Pilot image only) 
–  Improved handling of low SNR calibrator 

•  SPW mapping  
•  SPW combination (VLA) 
•  Bandpass smoothing 
•  Initial Bandpass switching support 

–  Calibrator flux retrieval from ALMA database 
–  Improved flagging heuristics (data flagging) 
–  QA Score Improvements 
–  Speed up plotting / Better control of turning it off 
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CASA 
Longer Term 
•  March Timeframe: 

–  Parallelization 
–  VLA polarization 
–  Imaging capability improvements (ongoing) 
–  Testing of low SNR capabilities (hopefully to allow Band 8-10) 

•  Later 
–  ALMA Session support 
–  Group OUS processing and Image Combination 
–  Resolved calibrator models 
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CASA 
Issues 
•  The pipeline can not intuit what the PI intended for each scan 

–   Need good meta-data capture in online system for pipeline to 
succeed. 

–  Number of issues in online system affecting meta-data seem to be 
slow getting fixed, not an issue for human reduction 

•  Plotting 
–  Not know what plot will be useful in diagnosing issues we are 

currently producing all possibly useful plots. 
–  Currently more time spent producing plots than reducing data 
–  Need to determine which plots are actually useful. 

ALMA Pipeline User Test planned by PLWG 
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CASA 
Deployment 
•  The pipeline will be distributed as part of the standard CASA tarball 

–  First examples likely out this week 
•  Linux: Tested and ready to go 
•  OSX 10.8: In testing, few technical issues in producing package 

•  Attempted to not “pollute” standard distribution with pipeline 
–  Command line option “—pipeline” configures for pipeline use and 

loads the pipeline stages 

•  Likely an evolving process, will be interested in user experience and 
suggestions for next time. 
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CASA 
Reprocessing 
•  Pipeline allows parameters to be “tweaked” and then rerun 

–  Changing flagging parameters, reference antennas, etc… 

•  Can be done by user at home 
–  Starting with the generated pipeline script or a recipe 

•  Or through the reprocessing interface of the NRAO Array Access Tool 
(AAT) 
–  Currently under development by NRAO SSA group 

•  Capabilities will grow over time as we understand more about how this is 
used and the implications on hardware requirements. 
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CASA 
Archive Access Tool: Reprocessing 
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CASA 
Re-Use 
•  We believe that the pipeline framework provides a robust, flexible, and 

extensible mechanism for writing workflows in CASA. 
–  Our experience with the VLA pipeline was very good, in terms of 

reusability both of heuristics and code. 

•  Could be reused by end-users to write their own pipeline although may 
have too much overhead for small projects. 
–  All python programming, although fairly sophisticated. 

•  Do not have documentation available for a pipeline development team 
–  Would probably require a visit to work with members of the team to 

get up to speed. 
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