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2 Acronyms, Applicable and Reference Documents 

2.1 Acronyms 
AAS American Astronomical Society 
ACDC ASIAA CASA Development Center 
ALMA Atacama Large Millimeter/submillimeter Array 
ARC ALMA Regional Center 
ARDG Algorithm Research & Development Group 
CARTA Cube Analysis and Rendering Tool for Astronomy 
CASA Common Astronomy Software Applications 

CL Chile  
CNGI CASA Next Generation Infrastructure  
CUC CASA Users Committee 
EA Eastern Asia 
EAS European Astronomical Society 
EU European Union 
EVN European VLBI Network 
EVLA Extended Very Large Array 
HPC High Performance Computing 
IF Interferometer 
JIVE Joint Institute for VLBI ERIC 
NA North America 
NRAO National Radio Astronomy Observatory 
RFI Radio Frequency Interference 
TW Taiwan 
SD Single Dish 
SKA Square Kilometre Array 
SRDP Science Ready Data Products 
VLA Karl G Janksy Very Large Array 
VLASS VLA Sky Survey 
VLBA Very Long Baseline Array  
VLBI Very Long Baseline Interferometry 
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2.2 Applicable Documents 
[AD1] CUC Charge (2014-09-16) 
[AD2] Revised CUC Charge (2016-08-01) 

2.3 Reference Documents 
[RD1] CASA Users Committee - Terms of Reference 
[RD2] CASA Users Committee 2014 Report 
[RD3] CASA Response to the 2014 CASA Users Committee Report 
[RD4] CASA Users Committee 2015 Report 
[RD5] CASA Response to the 2015 CUC Report 
[RD6] CASA Users Committee 2016 Report 
[RD7] CASA Response to the 2016 CUC Report 
[RD8] CASA Users Committee 2017 Report 
[RD9] CASA Response to the 2017 CUC Report 
[RD10] CASA Users Committee 2018 Report 
[RD11] CASA Response to the 2018 Report 
[RD12] CASA Users Committee 2019 Report 
[RD13] CASA Response to the 2019 Report 
 
 
 

3 Introduction 

The CASA Users Committee (CUC) was formed in 2014 on the initiative of the National Radio                
Astronomy Observatory (NRAO) Data Management and Software Department. Its charge is to            
provide feedback from the CASA users community on capabilities, usability, reliability and            
performance of the CASA software package, advising the CASA development team in the user              
perspective on these matters and informing development priorities [RD1]. In 2016 this charge             
was revised to include year to year tracking of CUC recommendations [AD2, see 3.1]. 
 
The 2020 CUC meeting was held online on October 20-23. The goal of this meeting was to                 
update the CUC on CASA developments, review actions taken in response to the 2019 CUC               
recommendations and provide updated recommendations for the 2020-21 cycle.  
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The attending CUC members were: 
Adam Avison (EU, Deputy chair) 
Ilse van Bemmel (EU) 
Michael Bietenholz (NA, Chair) 
Alessandra Corsi (NA) 
Chris DePree (NA)  
Hauyu Baobab Liu (NA) 
A-Ran Lyo (EA) 
D.J. Pisano (NA) 
Shigehisa Takakuwa (EA) 

 
Members who were unable to attend:  

Chilean representative (not appointed) 
 
At the start of the meeting, the CUC nominated and elected Adam Avison as its Deputy Chair. 
He will assist the Chair in the upcoming months and become the next CUC Chair in 2021 after 
the mid-year telecon.  

3.1 Revised Charge [see also AD2] 

Please comment on the capabilities, usability, reliability, and performance of CASA for current 
users of ALMA and the VLA. Should any of these areas be getting a significantly different 
allocation of effort than is currently the case? What areas would you de-emphasize as a 
consequence? 

1. The committee should comment on CASA project follow-up to their previous report –             
whether it is sufficient, whether any activities should be emphasized or de-emphasized. 

  
2. Committee organization:  

● The CUC appointed Adam Avison as the deputy chair, 
● In 2019, a decision was made to allow the extension of the originally 3-year terms               

to 4 years to avoid too many members of the CUC committee rotating off at once.                
In 2020, Ilse van Bemmel, Chris DePree and Shigehisa Takakuwa will rotate off             
the CUC, having served four years. Michael Bietenholz and D.J. Pisano are            
happy to serve a fourth year to help ensure continuity in the committee. 

● The committee recommends the appointment as temporary member of the          
committee, in place of the absent Chilean member, of a representative of a             
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non-NRAO telescope for which CASA is used, for example one from the Giant             
Metrewave Radio Telescope. 
 

4 Meeting Agenda 
Tuesday, October 20, 2020 
07:00 MT / 13:00 UTC  Executive Session 
07:30 MT / 13:30 UTC  Welcome Brian Glendenning 
07:50 MT / 13:50 UTC  CASA Overview Ryan Raba 
08:30 MT / 14:30 UTC  CASA Users Bjorn Emonts 
09:00 MT / 15:00 UTC  Break 
09:15 MT / 15:15 UTC  Stakeholder Process Jen Donovan Meyer 
10:00 MT / 16:00 UTC  VLBI George Moellenbrock 
10:30 MT / 16:30 UTC  General Discussion 
11:00 MT / 17:00 UTC  End of day 1 
 
Wednesday, October 21, 2020 
07:00 MT / 13:00 UTC  Single Dish  Takeshi Nakazato 
07:30 MT / 13:30 UTC  CASA Testing  Sandra Castro 
08:00 MT / 14:00 UTC  CARTA   Kuo-Song Wang 
09:00 MT / 15:00 UTC  Break 
09:15 MT / 15:15 UTC  Imaging  Urvashi Rao Venkata 
10:00 MT / 16:00 UTC  Joint Deconvolution  Urvashi Rao Venkata 
10:30 MT / 16:30 UTC  General Discussion 
11:00 MT / 17:00 UTC  End of day 2 
 
Thursday, October 22, 2020 
07:00 MT / 13:00 UTC  Pipeline/SRDP  Joe Masters 
07:30 MT / 13:30 UTC  Discussion: Archival Legacy Value 
08:00 MT / 14:00 UTC  Documentation  B. Emonts/R. Raba 
08:30 MT / 14:30 UTC  ARDG  Sanjay Bhatnagar 
09:00 MT / 15:00 UTC  Break 
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09:15 MT / 15:15 UTC  ngCASA/CNGI   Ryan Raba 
10:00 MT / 16:00 UTC  ngCASA Performance  Jan-Willem Steeb 
10:30 MT / 16:30 UTC  General Discussion 
11:00 MT / 17:00 UTC  End of day 3 
 
Friday, October 23, 2020 
07:00 MT / 13:00 UTC  Executive Session 
09:00 MT / 15:00 UTC  Preliminary report-out 
10:00 MT / 16:00 UTC  End of CUC meeting 
 
 

5 Summary  

The CUC is charged with commenting annually on the capabilities, usability, reliability, and 
performance of CASA for current users of ALMA and the VLA. In particular, we are charged 
with recommending whether any of the areas of focus for the CASA team described at the 
meeting should be getting a significantly different allocation of effort than is currently the case, 
and which areas should be de-emphasized as a consequence. This charge makes it clear, as the 
CUC understands, that NRAO has finite resources to allocate to the CASA effort, and that 
choices have to be made. Overall, the CUC feels that the CASA team is making wise choices for 
the allocation of limited resources. 
 
The CUC had an informative four-day online meeting and continues to be impressed with the 
progress that the CASA team has made both overall and in response to last year’s CUC report 
suggestions.  Presenters at this year’s meeting addressed how CASA has responded to last year’s 
report and the latest progress on the project overall.  The transition to CASA 6 seems to have 
gone relatively smoothly,  and the CUC was impressed with the work on the CASA Next 
Generation Initiative.  We commend the CASA lead, Ryan Raba, and the whole CASA team for 
their efforts in all of these areas. 
 
Although the online format was well organized and worked well, the CUC felt that a face-to-face 
meeting was preferable for 2021 if circumstances allow.  The CUC also found the midyear 
telecon useful and suggests this be resumed in 2021. 
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Many of the issues that are discussed in this report are multi-year issues which have been 
mentioned in previous reports. As already stated, the CUC is impressed with the work that the 
CASA team is doing.  For items not mentioned here, we were unaware of any critical, 
outstanding issues that needed to be addressed.    At the end of this report, we recommend five 
items that should be prioritized over the next year.  These are the development of CARTA to 
take over for the CASA imager for most purposes,  the need for a reliable imaging interface to 
tclean, be that a version of the existing CASA viewer, CARTA or a new dedicated application, 
and continued improvements in documentation, particularly of pipelines, and the addressing of 
remaining problems in the migration to CASA 6 including support for MacOS, and continued 
support for VLBI.  These priorities were chosen because they will have the largest impact on the 
ability of users to achieve scientific results while also improving the usability and perceptions of 
CASA. 
 
 
 
 

6 Focus Areas 
For the areas outlined in the charge to the CUC, here we will summarize last year’s 
recommendations (where applicable), what the CUC learned this year, and make new 
recommendations for the coming year. 

6.1 CASA Management 
2019 Endorsements/recommendations 

1. The CUC commends the CASA management team for the work they have done in the past 
year. We are particularly happy to see the improvements in documentation and testing. 
The payoff from these efforts should continue for years to come. 

2. The CUC encourages the CASA team to continue the good work in balancing the 
priorities of the different stakeholders. 

3. The short but informative presentations were very much appreciated by CUC members, 
as well as those talks provided in advance. This format allowed for more time for 
questions and discussion and, hopefully, improves the quality of the feedback we provide. 
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2020 Endorsements/recommendations 

1. The CUC are impressed by the roll-out of CASA 6 and the move to Python 3 as well as 
the strides made by CARTA in the past year. The CUC commends the work and 
planning for ngCASA, the benefits of which will be reaped in the years to come. 

2. The CUC cautions against allowing the development of ngCASA to overshadow both 
maintenance and development of the current CASA. However, given their joint 
development, the CUC acknowledges that features made for ngCASA can lead to 
improvements for CASA. 

3. The CUC commends the CASA teams continued good work in balancing the priorities 
of the different stakeholders 

4. The CUC encourages the CASA team to consider if the joint role of project scientist 
and validation lead could be split to avoid overloading one person. 

The CUC was again impressed with the progress that the CASA team has made over the past 
year, particularly in response to the recommendations in our previous report. The CASA team 
continues to balance the needs of individual users and those of the pipelines well. The 
development and roll out of CASA 6 and the initial work on ngCASA reflect the foresight of the 
CASA team and will allow user needs to be met in the long term. Given the different 
circumstances of the 2020 meeting, the CUC appreciated receiving presentations in advance and 
felt that the virtual meeting was a success and thank the organisers. The mid-year catch-up 
telecon, along with general updates throughout the year continue to help the communication flow 
between the CUC and CASA teams. 

 

6.2 User Servicing & Outreach 

User Servicing 
 
2019 Endorsements/recommendations 

1. Although the number of new Helpdesk tickets matched the number of solved tickets, it 
was unclear if there is a backlog of tickets which have remained open for longer periods, 
and if so what the causes are. The committee would like to see a breakdown of open 
tickets including the number which have been open for a year or more and are not due to 
unresponsive users (which is obviously beyond the helpdesk’s control).  Obviously, if 
there are a significant number of such long-standing tickets, addressing them should be a 
priority. 
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2. Telemetry reporting is proving to be very useful, but some questions arose as to the 
validity of the numbers. Between the CUC members we have crashed several of the tasks 
more frequently than reported. Also note that the message “CrashReporter initialized” is 
confusing for new CASA users.  Users would benefit from more informative messages or 
documentation of existing ones.  

3. The spring meeting between CUC chair and CASA liaison was a success and should be 
continued. 

4. User input for the CASA team is now much better structured via a few limited channels. 
Advertising these channels more clearly on the CASA website will help users find the 
right channel. 
 

2020 Endorsements/recommendations 
  

1. The CUC commends the redesign of the CASA website, which is definitely an 
improvement and lowers the threshold for finding information. The CUC hope the 
CASA team are open to minor tweaks to the site from the community to further 
improve the website. 

  
2. The CUC recommends providing the CASA testing code and verification data to the 

community and sharing the results from testing on the CASA webpages. This will help 
to clearly show how robust and efficient modern CASA is, and dispel any lingering 
doubts that the community may have on this front. 

 
The CUC were pleased to see the continued use of telemetry data to highlight areas requiring 
attention within CASA. We note though, from experience with the user community, that some 
crash statistics (specifically relating to Viewer) are underrepresenting as they only capture 
crashes which generate a segfault. 
 
The statistics provided on the (small) number of outstanding Helpdesk tickets clarified and 
answered our request from the previous meeting. 
 
The redesigned CASA website is a significant improvement on the previous version and 
simplifies access to the relevant information. The routes of communication between users and 
CASA now seem to be robust and working well. 
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Outreach 
 
2019 Endorsements/recommendations 

1. The CUC agrees with the CASA team that the need for an ongoing user survey is limited. 
With the feedback from the telemetry reports we recommend the survey be discontinued. 
Once the move to CASA6 is complete, a new survey could be considered. 

2. We are glad to see that last year’s recommendation to make outreach materials was 
followed up. This enables essentially anyone to advertise CASA at meetings around the 
world, thus removing the intrinsic US bias. A small amount of coordination can help to 
motivate people to actively advertise CASA at the main continental meetings such as AAS 
and EAS. As it is not clear where the materials can be found, a link on the CASA 
homepage would be helpful. 

3. The memo series is an excellent step in providing in-depth information. This series was 
new to the CUC and could use better advertising to the users (it is not found on the CASA 
website). The memo series has the potential to overlap with the Newsletter, though for 
now they clearly serve a distinct purpose. 

4. The Newsletter is well received by the CUC and should be continued in the current 
format. Readership statistics were still unclear. To be sure that the efforts are put to good 
use, a proper assessment of the readership base and time spent will be helpful, though 
that in itself will also cost time. 

5. Archiving and indexing newsletters and memos on a searchable webpage could help 
users to search for specific topics. For example, the release and installation instructions 
for CASA6 are, at present, only to be found in the May 2019 Newsletter. 
 

2020 Endorsements/recommendations 
  

1. The CUC continues to encourage the NRAO/CASA to investigate coordinated 
professional outreach of the software internationally through conferences and 
workshops. A group of ‘CASA Ambassadors around the world’ could be created to 
cater for their local communities and avoid incurring costs for sending NRAO staff to 
multiple international conferences each year. 

2. The Newsletter remains a valuable source of information to the community, and the 
CUC encourages work on it to continue. Issues should be published at their current 
cadence. Access to previous issues through the CASA webpage and CASA docs makes 
the newsletter a valuable resource to the community. 
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The CUC commends the CASA team’s work in this area and the implementation of the 
majority of the CUC’s 2019 recommendations. The coordination of advertising of CASA 
itself and reporting of recent developments and improvements in the software at international 
meetings is still an important issue. While we acknowledge that these  opportunities have 
been limited, we continue to encourage demonstration events (e.g. AAS meetings) and 
workshops (e.g. VLA Data Workshop) to increase the user base and user confidence in 
CASA. 

6.3 CARTA 

2019 Endorsements/Recommendations: 
1. The demonstrated v1.2 of CARTA was impressive in its capabilities. NRAO and its 

collaborators have made it practical to quickly preview TB-sized image cubes remotely 
via web browsers. The CUC is particularly impressed that the CARTA server does not 
demand any more computing resources than a medium level desktop. The CUC considers 
that CARTA has a potential to become a general astronomical image previewer. 

2. Could the v1.2 or v1.3 (if possible) release be demonstrated at the January 2020 AAS 
meeting? And/or at the EAS2020 in Leiden with help from Allegro? 

3. The CUC recommends including a few practical functions such as 1D/2D Gaussian 
fitting in the spectral and image domains. It would also help attract users if CARTA can 
export PDF/FITS images or FITS/ASCII spectra to the client side. 

2020 Endorsements/Recommendations: 

1. The CUC is very impressed by the v1.4 of CARTA that was demonstrated. The image 
matching capabilities, catalog interfaces, and the other new features should be very 
useful to many users. 

2. The CUC recommends including a few practical functions such as 1D/2D Gaussian 
fitting in the spectral and image domains, interactive position-velocity diagram 
generation, multi-panel capabilities (velocity channel maps, comparison between 
different spectral lines and continuum...), polarization vectors, etc. CARTA should 
include all the image analysis functions the present viewer has, so that Viewer can be 
deprecated. 

3. To be widely adopted, CARTA should be able to export publication-quality figures (e.g., 
PDF or EPS format), and should have the optional capability of adding greyscale/color 
wedge and full labelling to export figures. 

4. A simple table comparing the capabilities of CARTA to the current CASA Viewer 
would help users to better understand what functions are not (yet) in CARTA. Such a 
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table  could encourage user transition between the two, and will clarify when CARTA 
can replace the Viewer for individual users. 

6.4 Maintaining or Replacing the CASA Viewer 

2020 Endorsements/Recommendations: 

1. The CASA viewer should be maintained or replaced with a simpler widget with a single 
function. The viewer  is a part of CASA that many users interact with frequently and it 
is quite buggy, crashing far more frequently than the crash reports would suggest. 

2. While CARTA is shaping up to be an excellent replacement for the viewer for image 
analysis, an interactive tool to draw masks is required in tclean, and it will probably be 
difficult to use CARTA for this. 

3. The CUC feels that a reliable viewing tool for interactive tclean should be a top 
priority, and perhaps the best way forward is a special-purpose widget for tclean. 

4. If such a widget is implemented it would be good - at the design stage - to have a chart 
showing which capabilities are included in the old CASA viewer, the proposed tclean 
widget and CARTA. It will then be clear when a combination of CARTA and the 
proposed viewer widget could replace the current CASA viewer. 

The CUC feels that at present many users still require the CASA viewer, which is unreliable and 
much more prone to crashing than the crash reports suggest.  Even if a near-future version of 
CARTA can take over for CASA viewer as a stand-alone viewer, a tool is still required for 
interactive tclean, which one of the more frequently-used tasks.  We therefore feel that some 
“succession planning” for the viewer is required, and if the viewer cannot be made more reliable 
for tclean, a dedicated widget should be implemented. 

 

6.5 Transition from CASA 5.x to CASA 6.x 
 
2019 Endorsements/Recommendations: 

1. The transition from CASA 5.x to CASA 6.x is a progessive step in the life of the CASA 
software and will keep the software inline with current practices in astronomical 
software. It may also make CASA more attractive to a different set of users. 

2. The CUC suggests the development of a simple ‘finding chart’ to allow users to match 
their requirements to the current and future CASA versions. 
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2020 Endorsements/Recommendations: 
 
The CUC applauds the efforts in the past year to accommodate the detailed description 
for CASA Release Information (Release Notes CASA 5.7/6.1) in the online CASAdocs. 
 

1. The transition to CASA 6.1 has been successful for the monolithic (tarball) 
installation for LINUX RedHat. However, the committee is aware of a number 
of issues with Mac OS. 

2. The download page should perhaps recommend the monolithic over the 
pip-wheel install for new or less experienced users. Further documentation on 
how to get started pip install would be helpful. 

3. Given the large number of Ubuntu users, it would be good for the Download 
page to give some guidance as to which of the Red Hat 6 and Red Hat 7 versions 
a Ubuntu user should try. It might be also better if the PDF file for the installing 
CASA on Ubuntu or Debian 
(https://casa.nrao.edu/casadocs/casa-6.1.0/memo-series/casa-knowledgebase/ins
talling_casa_ubuntu_debian.pdf) is linked to from near the “Supported LINUX 
Operating Systems” in the Download page. 

4. A number of problems with CASA 6.1 and Mac OS X 10.15 (Catalina) have 
come to our attention.  Mac users represent a significant fraction of the user 
base, therefore the continued support for Mac OS is important. 

 

6.6 Specific Functionality: Polarization and Imaging 

 
Polarization 
 
2019 Endorsements/recommendations 

1. Though polarization is currently required by a fraction of users, the CUC is glad to see 
ongoing active development. The CASA calibration framework allows for full 
polarization calibration, and the community asking for this is growing. 

2. Connecting with developers outside the NRAO-CASA team is imperative to make use of 
new ideas and momentum generated in, for example, the EHT collaboration. This 
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functionality can benefit from the easy addition of third party software a dedicated 
CASA6 module. Leaving this under the responsibility of third party developers (like the 
VLBI tasks) will also remove maintenance issues. 
 

2020  Endorsements/recommendations 
1. The CUC strongly encourages continued development of the ALMA and VLA 

calibration pipelines to include automated calibration of polarization observations 
where possible. The ultimate goal should be to make ALMA and VLA polarization 
observations accessible to less experienced researchers. 

2. The CUC is glad to see ongoing development for the Full Stokes Wideband Mosaic 
Imaging (expecting CASA 6.3+ in 2021). 
 

Imaging 
 
2019 Endorsements/recommendations 

1. Parallelization of the imaging process will definitely help to decrease the runtime of 
ALMA and VLA pipelines. It is not clear if alternative imaging algorithms from outside 
NRAO (e.g. wsclean) will also be exploited to further optimize the pipelines. 

2. During the meeting there was some discussion on whether tclean can be safely killed by 
the user. A fairly simple but significant improvement would be to clearly state this 
information in the documentation and on-screen output. 

3. An impressive amount of development is ongoing in the ARDG, and the work connects 
well to what was presented last year. Though some timelines have slipped there is clear 
progress. The presentation was quite condensed, and given the importance of ARDG for 
new functionality, this group might benefit from a presentation separate from imaging 
and verification testing. For example, it is not clear to the CUC what the status is of the 
2018 “planned deliveries”, aw-projection and hybrid-Mueller imaging. 

4. The VLASS imaging required w-projection, which was not initially foreseen. This raises 
the question how regular users should assess the need for w-projection? Is there a simple 
test they can run prior to imaging?  
 

2020 Endorsements/Recommendations: 

1. Presently, there are three options in CASA for combining single-dish (e.g., ALMA TP) 
and interferometric data (e.g., ALMA and ACA): feather, TP2VIS, SDINT.  If SDINT 
is ultimately the CASA team’s preferred option, it may be timely to prepare a CASA 
guide for it. Within that CASA guide, it would also be very helpful to include a very 
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brief explanation of the advantages and disadvantages of SDINT compared to feather 
or TP2VIS. In the future, feather may serve (only) as a quick look application and 
could perhaps be incorporated into CARTA. 

6.7 Archival Data Processing, Pipelines, and SRDP 
 
  2019 Endorsements/Recommendations: 

1. Maintaining the capability to access old archival data is extremely important, especially 
with the increased attention that transient astronomy has been getting, and the fact that 
many of the old data have never been published. In particular, as older ALMA data can 
presently only be calibrated with older versions of CASA, which cannot be easily 
installed onto more recent operating systems, public users cannot easily use those older 
ALMA data. It is important to be able to reprocess old data with the latest CASA, as well 
as to recreate the original processing and results.  The priority should be the former. 
This will also ensure that when the older ALMA observations (e.g., from Cycle-0,1) are 
used for complementing short-spacing information of the later observations, they can be 
jointly imaged with a consistent weighting scheme. 

2. The CASA team should work with the ALMA observatory to identify issues preventing the 
re-reduction of archival data, including political ones, and develop solutions for enabling 
continued usefulness of the ALMA archive data. 

3. Ultimately, having the pipeline handle self-calibration in addition to the regular 
calibration would be desirable, but that is an ambitious goal.  A first step might be for the 
pipeline to assess whether there is sufficient signal-to-noise for self-calibration and/or 
whether the target image is likely dynamic-range limited, and then print out a message to 
the user suggesting if self-calibration may be beneficial. 

4. The balance of the development between pipeline and single-user operation requirements 
should be maintained. 

5. It would be instructive to provide some brief introduction and/or explanation of the 
pipeline scripts and pipeline tasks executed together with the data delivered. The pipeline 
webpage should be made more known and public to general CASA users. 

6. For the time being, the ALMA science archive should indicate “which version of CASA 
pipeline one needs to download” when fetching a specific data set. 

2020 Endorsements/Recommendations: 

1. The CUC continues to feel that access to archival data is important, especially with the 
increased attention that transient astronomy has been getting, and the fact that many 
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of the old data have never been published. 
2. The CUC feels that the CASA team should work with the pipeline and archive teams 

for both VLA and especially ALMA to ensure that archived data can be made 
science-ready .  Likely the best way of doing this is to ensure that the present versions 
of the pipelines function also on archival data. 

3. The CUC feels that the pipelines and pipeline products are key to expand the CASA 
user base, and applauds the progress that continues to be made with their 
documentation / development. 

4. The CUC feels it would be beneficial for the community to have a reference describing 
the pipelines and the quality of pipeline-processed data. It could be very brief, but 
should be usable in publication if needed. The reference should contain some level of 
description of the comparison between manual and pipeline data reduction. 

5. We encourage continued development of the pipelines so as to enable polarization 
calibration and self-calibration (if possible and desirable), in addition to the regular 
calibration. It may be beneficial for users to also have a way of inputting uvlimit 
constraints for the calibrators more easily. 

6. Pipeline weblog outputs cannot be displayed via the latest browsers due to a security 
issue. Making these cross compatible would be beneficial to the user base. 

7. SRDP should be advertised more intensively so that people become aware of their 
usefulness, and promote archival science. It would be good to provide a lecture on 
SRDP in the Synthesis Imaging Workshop, for example. 

Access to archival data is important.  There seem to still be issues with processing in particular 
of older ALMA data.  Although these can be processed manually, it is not always possible to 
process them using the data reduction pipeline. The CUC feels that the CASA team should work 
with the pipeline and archive teams for both VLA and especially ALMA to ensure that archived 
data can be made science-ready.  The optimal solution would seem to be to archive the raw data, 
and ensure that the tools to process it remain available, which would imply either maintaining the 
capability of running old versions of the pipeline, or, what seems to us to be the better solution, 
ensure that the present versions of the pipelines function also on archival data. 

6.8 Documentation:  CASAdocs and CASA Guides 
 
2019 Endorsements/Recommendations: 

1. We applaud the efforts to fully populate the online CASAdocs, and would like to see it 
extended to the rest of CASA. CASAdocs and CASA Guides are very helpful to users, and 
the tutorials are a very good introduction for new users/students. 
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2. We recommend including more scientifically-oriented examples of the usage of the tasks, 
either in CASAdocs or CASA Guides. The present contents of the ALMA Guides are not 
sufficient for scientific purposes. Both simple and typical examples of the usage are 
necessary. 

3. It would be desirable to have a “search” in the CASA Guides (for example, search for 
“automasking”). The CASA Guides would also benefit from an index, a master list,  and 
some links to and from CASAdocs. 

4. We recommend including documentation of NRAO pipelines.  At least a sort of 
flow-chart of which tasks are executed in which order by the pipeline would be useful for 
users to understand what the pipeline is doing and assess what (if any) kind of 
intervention in the pipeline might be useful. 

5. Ideally, intuitive operations with CASA should not lead to erroneous results. If they do, it 
has to be very obviously cautioned/documented. As a particular example, the ongoing 
issues with the virtual model column and tclean should be resolved.  There should be an 
easy way for users to ascertain from an ms whether the virtual or the actual model 
column is populated, and what exactly it is that has been put into the model column.  The 
tclean messages should be more explicit about whether the model has in fact been saved 
by the end of tclean. 
 

2020 Endorsements/Recommendations:  

1. The CUC applauds the progress that has been made with CASA documentation overall. 
The conversion from Plone to a more standard format is warmly welcomed and looks 
great. 

2. The CUC continues to feel that the pipelines are not sufficiently documented at least 
for people who are located outside of NRAO.  It would be extremely helpful to users if 
the pipeline documentation was brought up to the standard of the rest of the 
CASAdocs.  There is a well organized CASA Guide for the ALMA image reprocessing 
pipeline 
(https://casaguides.nrao.edu/index.php?title=ALMA_Imaging_Pipeline_Reprocessing_
for_Manually_Calibrated_Data). However, the CASA Guide for the data calibration 
pipeline (https://almascience.nrao.edu/processing/science-pipeline#docs) is still hard to 
read. Although there is some documentation of the pipeline tasks/stages, it is not yet as 
easy to use as that for the CASA tasks. Moreover, some rather useful or important 
information appears scattered, e.g., one may need to check through many url links 
(with rather heavy reading) to know something as simple as “how to change reference 
antenna”.  It may be worthy of better organizing the documentation for the pipeline 
tasks/stages if ultimately the pipeline tasks/stages, rather than the CASA tasks, are 
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better for the data reduction by users.  It should also be possible for interested users to 
learn exactly how their data was processed. 

3. The CUC recommends the development of more scientifically-oriented CASAguides for 
the pipeline, and making the existing pipeline CASAguides more similar to the other 
data reduction CASAguides.  As we recognize that these CASAguides do not all fall 
under the purview of the CASA team, we encourage the CASA team to encourage 
authors to keep them up-to-date. 

4. The CASAguides should mention, where possible, those situations where default inputs 
may not be appropriate, such as the choice of extrapolating the bandpass solutions to 
the edge of the band.  The guides should recommend a “safe” choice - prefer slightly 
less or less optimal data over possibly seriously miscalibrated data. 

 

 

6.9 CASA Reliability & Performance 
2019 Endorsements/recommendations 

1. The CUC is impressed with the new diagnostic and performance plots, this is a great 
improvement over last year. As a next step we would like to see a selection of the plots 
being shared with different user bases. Also, the tools for generating pipeline 
performance plots could be shared with communities who develop their own CASA based 
pipeline, e.g. via the new Memo series. 

2. The CUC is glad to see several new levels of functional tests. The testing team is 
expanding and actively developing their testing schemes. The addition of stakeholder 
tests is expected to help improve reliability. A minor concern is ensuring efficient 
communication among geographically widely distributed testing teams. Good 
communication and management tools are important to make this work and link to the 
development teams. For now, this seems to be well under control. 

3. The CASA telemetry reporting has now been active for over a year (since coming online 
shortly before the CUC meeting 2018). The CUC are pleased to see these results and 
note that the telemetry is providing a deeper insight into CASA usage and user behaviour 
than would be possible from only helpdesk feedback and user surveys. As noted in the 
2018 CUC recommendations, telemetry provides a huge amount of data and the CUC 
will be interested to see how the data has been used to influence CASA development 
priorities. 
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4. To compliment the telemetry reporting, the CASA crash reporting functionality is also 
providing useful information to the developers allowing the focussed effort in improving 
problem areas. The CUC note that from the data shown in the CUC meeting it is 
important that the CASA team ensure all crashes are being reported to the system. Few 
crashes involving the viewer were reported, which from general user experience seems 
incorrect. The CUC asks if the crash reporter is capturing crashes where a user 'kills' a 
task which has failed before a crash can be reported? 

 
 
2020 Endorsements/recommendations 
 

1. The CUC was impressed by the success of the CASA Helpdesk. 
2. The CUC is pleased to hear that the casa-feedback@nrao.edu email has proven useful, 

and recommends that it be continued. 
3. The CUC is pleased to see that newer versions of CASA seem to have lower rates of 

crashes than earlier ones.  Tclean seems to be both frequently used and suffer a high 
rate of crashes, so some effort should be put into determining the issues and improving 
its reliability.  We welcome the news of the ongoing tclean refactor and that parallel 
and serial runs seem to bring the same results.  Perhaps filling the model column 
should be broken out of tclean (and ft replaced). 

4. We note, however, that only crashes which generate a segfault are captured by the 
crash reporting.  Both plotms and the casa viewer seem to crash significantly more 
often than implied by the crash statistics. 

5. Plotms is a vital tool, but is very slow for large data sets, partly because of its capability 
of directly editing the visibilities.  Its most common use however, is not editing, but 
rather just to get an overview of the visibilities, and for that use, it could probably be 
speeded up by plotting only a selection of points, and dropping the association of every 
visibility with a point on the screen (which is needed for editing). 

 

6.10 Support for Other Telescopes 
For endorsements/recommendations for VLBI and single dish, see sections 6.11 
and 6.12 below.  For general support of other telescopes, the following 
recommendation remains active: 
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2020 Endorsements/Recommendations 
1. There should be a clearer pathway for instrument-dependent parameters to be added to 

CASA for larger observatories such as MeerKAT, LOFAR, ASKAP etc., in particular 
primary beam models and calibrator sources that are not already included. 

 

6.11 VLBI 

2019 Endorsements/Recommendations  
1. VLBI can also serve as an example for how external contributions can be merged into the 

CASA framework. There are concerns about the lack of use of CASA for VLBA. Further 
development of VLBI functionality can benefit from VLBA involvement (and vice versa). 

 
2020 Endorsements/Recommendations 

1. The role of a VLBI stakeholder is essential for further maturing of the VLBI 
capabilities in CASA, and the CUC is glad to see this has taken shape.  We are also 
pleased by the recent efforts for coordination with the EHT collaboration. We 
encourage continued development of polarization calibration of VLBA observations 
within CASA, and continued effort to make the new VLBI tasks  accessible to young 
researchers. 

2. The CUC commends NRAO for seriously committing to the VLBA as a stakeholder 
instrument for CASA VLBI capabilities, and finding funding to secure this in the 
longer term. 

3. The claim that CASA6 is scientifically equivalent to CASA5 does not hold for quality 
control of VLBI data processing. The CUC encourages a quick resolution to this by 
either making a version of plotcal available in CASA6, or, preferably, to include fringe 
table support in plotms. 

 
The CUC is glad to hear of the efforts to provide the full functionality needed for VLBI in 
CASA, which are maturing well. We are also happy to hear there are commitments in NRAO to 
secure funding for the development of CASA for the VLBA. The essential role of a VLBI 
stakeholder to support this process is already filled and functional and benefiting the 
development plans for the coming years. Regular meetings with the JIVE development team and 
inclusion of the EVN as stakeholder is proving very helpful in this process, and is key to 
maintaining the current momentum. 
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CASA6 still has a showstopper for VLBI: plotting the fringe fitting solutions is not possible in 
since the plotms task does not support the fringefit calibration table. The plotcal routine is used 
in CASA5, but has been removed from CASA6. Therefore, CASA6 cannot currently be used for 
VLBI data processing and pipelines with adequate quality control. 
 

6.12 Single-Dish Capability 
 
2020 Endorsements/recommendations 
 

1. The CUC was impressed by the development of the single-dish/interferometer joint 
deconvolution imager and commends the team for their work on this.  It would be 
helpful, however, to have tools to check the relative flux densities of single-dish and 
interferometer visibility data to verify the results of joint deconvolution and other 
combination techniques.  If such tools already exist, then better documentation is 
required. 

2. The CUC was pleased to see the improvements to the capabilities of the single-dish 
module.  It would be helpful if the required data schema and tools were better 
advertised to help users take advantage of this module using data from other 
telescopes. 

 
While the CUC recognizes that the CASA team’s priority is support of the Nobeyama 45m dish 
and the ALMA single-dish observing mode, providing support to import other single-dish data 
will help increase the CASA user base.  For example, providing the tools needed to derive a 
system temperature from a noise diode or hot/cold load, would be needed to assure accurate 
calibration from both existing and new instruments. 
 

6.13 CASA Next Generation Infrastructure (CNGI) 
 
2019 Endorsements/recommendations: 

1. The plans for CNGI illustrate the impact of the new team management structure, and are 
promising for the long term (>10 yr) perspective of CASA. 

2. The plans are ambitious and future work will benefit from external reviews which include 
representation from the CUC, as well as from careful (re-)allocation of resources within 
NRAO. 
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3. Discussions with external developers should have already started.  They can provide 
useful feedback on potential issues and benefits of choices that are now made.  This may 
include discussion of MSv3. 

 
2020 Endorsements/Recommendations 

1. A significant step has been made in selecting a baseline design and architecture for 
ngCASA and CNGI. The software choices match the trends seen in astronomical data 
processing, and overall the plans look promising. 

2. The CUC encourages NRAO to start including all third parties which are currently 
included in CASA development, in the planning and development of ngCASA and 
CNGI. 

3. The CARTA development has shown the large impact of scope creep on the final 
product. In addition, software development is rapid, and choices made today may be 
outdated tomorrow. Therefore, the CUC strongly advises NRAO to set up a regular 
development and review cycle which includes external experts. 

 
The development of CNGI and ngCASA has taken a big step with the decision to work with 
DASK (dask.org)  and Xarray (xarray.pydata.org). Both packages are completely parallel by 
design, and allow for handling large volumes of data in a quick and practical manner. The design 
is fully scalable and more robust than the dual-path (parallel or singular processing) in current 
CASA. 
 
The CNGI layer will replace what is currently casacore, and the ngCASA layer will replace the 
current CASA. On top of that, an application layer will be developed, which contains the 
interactive tools for the user to interact with. This fits well with the trend towards automated 
processing of large datasets, in which the user rarely handles visibility data. 
The development uses the Github platform and its documentation infrastructure, including the 
option to link to Colab Jupyter notebooks that demonstrate the functionality. This development 
platform should already be used for CASA6.2, instead of the Plone platform. 
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7  Recommended Priorities for the Coming Year 
 
We recommend the following main priorities for the coming year. These priorities reflect the 
areas that the CUC believes are critical for users to get the most benefit from CASA.  

1. Version 1.4 of CARTA is a welcome development, and should already be useful to many 
users. We encourage its further development to more fully replace the somewhat 
unreliable CASA viewer. 

2. Nonetheless, a plan should be made to either maintain the existing CASA viewer or 
replace it for interactive tclean.  

3. Ensuring that CASA and the CASA-based pipelines can cope with archival data, from the 
ALMA archive in particular, will enhance the value of the archives and alleviate the need 
to reobserve some targets. 

4. The transition to CASA 6 and Python 3 and a more modular approach for CASA seems 
to have been well managed, although we note that some issues with Mac OS are reported. 
Continued support for  Mac OS is important because of the significant Mac OS user base.  

5. We also are pleased at the continued support for VLBI within CASA and the inclusion of 
the VLBA as stakeholder instrument, although we note also in VLBI CASA 6 is missing 
some needed functionality. 
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