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2 Acronyms, Applicable and Reference Documents 

2.1 Acronyms 
AAS American Astronomical Society 
ACDC ASIAA CASA Development Center 
ADMIT ALMA Data Mining toolkIT 
ALMA Atacama Large Millimeter/submillimeter Array 
ARC ALMA Regional Center 
ARDG Algorithm Research & Development Group 
ARTIST Adaptable Radiative Transfer Innovations for Submillimeter Telescopes  
CARTA Cube Analysis and Rendering Tool for Astronomy 
CASA Common Astronomy Software Applications 
CL Chile 
CUC CASA Users Committee 
HPC High Performance Computing 
EA Eastern Asia 
EU European Union 
EVLA Extended Very Large Array 
EWASS European Week of Astronomy and Space Science 
IF Interferometer 
NA North America 
NRAO National Radio Astronomy Observatory 
RFI Radio Frequency Interference 
TBD To be determined 
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 
XCLASS eXtended CASA Line Analysis Software Suite 
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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 Newsletter, issue 1 
[RD5] CASA Newsletter, issue 2 
[RD6] CASA Users Committee 2015 Report 
[RD7] CASA Response to the 2015 CUC Report 
[RD8] CASA Newsletter, issue 3 
[RD9] CASA Newsletter, issue 4 
[RD10] CASA Users Committee 2016 Report 
[RD11] CASA Response to the 2016 CUC Report 
[RD10] CASA Users Committee 2017 Report 
[RD11] CASA Response to the 2017 CUC Report 
[RD12] CASA Users Committee 2018 Report 
[RD13] CASA Response to the 2018 Report 
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3 Introduction  

The 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 sixth CUC face to face meeting was held at NRAO Charlottesville on October 3-4, 2019.                
The goal of this meeting was to update the CUC on CASA developments, review actions taken                
in response to the 2018 CUC recommendations and provide updated recommendations for the             
2019-20 cycle.  
 
The attending CUC members were: 

Adam Avison (EU) 
Ilse van Bemmel (EU) 
Michael Bietenholz (NA, Deputy Chair) 
Chris DePree (NA)  
Hauyu Baobab Liu (NA) 
A-Ran Lyo (EA) 
D.J. Pisano (NA, Chair) 
Shigehisa Takakuwa (EA) 

 
 
Members who were unable to attend:  

Alessandra Corsi (NA) 
Chilean representative (not appointed) 

 
At the start of the meeting, the CUC nominated and elected Michael Bietenholz as its Deputy 
Chair. He will assist the Chair in the upcoming months and become the next CUC Chair in 2020 
after the mid-year telecon.  
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3.1 Revised Charge [see also AD2]  

 

1. 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?  

 
2. 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. 
  

3. Committee organization:  
● The CUC should appoint a deputy chair who will become the next chair.

 
● As this [was] the fourth meeting of the CUC, rotation off of long standing              

members should continue as agreed upon during the 2016 CUC meeting [Note:            
this revised charge was added in 2017, and this year was in fact the sixth meeting                
of the CUC.]   
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4 Meeting Agenda 

Thursday, October 3, 2019 
08:30  Executive Session 
09:00 Welcome Glendenning 
09:15 CASA Overview and News Raba 
10:00 Break 
10:15 CARTA Wang 
11:00 VLBI Moellenbrock 
11:30 CASA Users Emonts 
12:00 Lunch 
13:00 Documentation Emonths 
13:30 Pipeline and SRDP Masters 
14:00 Imaging Rao 
14:45  Break 
15:00 Telemetry Raba 
15:30 CASA 6 Raba 
16:15 Executive Session 
 
18:00  Dinner - Vivace 
 
Friday, October 4, 2019 
08:30 Single Dish Nakazato 
09:00 Performance & benchmarking Castro/Montesino 
09:30 Testing/reliability Castro 
10:00  Break  
10:15 CASA Next Generation Infrastructure Raba 
11:00 CUC Requests/Q&A 
12:00 Lunch 
13:00 Executive Session 
15:00 Preliminary Report-Out (open) 
16:00 End meeting 
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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 two day 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.  In particular, there was substantial 
discussion of the transition to CASA 6 as well as the CASA Next Generation Initiative.  The 
CUC was impressed with the long term plans for CASA and future data reduction software.  We 
commend the CASA lead, Ryan Raba, and the whole CASA team for their efforts in all of these 
areas. 
 
Following last year’s report, the CUC Chair, Deputy Chair and the CASA Liaison (Bjorn 
Emonts) organized a midyear CUC telecon.  This was found to be extremely beneficial in 
assessing the progress over the year.  The CUC also appreciated that presentations were made 
available before the meeting and that talks were succinct and to the point.  This meant that our 
face-to-face meeting allowed for plenty of time for questions/concerns to be addressed and 
plenty of discussion.  The CUC believe that this model should continue going forward.  
 
The CUC also discussed extending the duration of service for members.  If CUC members are 
serving 4-year terms or, alternatively, serving up to an additional three years, then it will 
maintain experience on the committee while still allowing for new members to cycle on.  The 
CUC recommends that the CASA team extend the duration of terms for CUC members to an 
optional fourth year.  
 
This year’s report addresses many of the same issues from past years, but not all.  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 four items that should be prioritized over the next year. 
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These are the release of CARTA, supporting archival data processing (for ALMA), a smooth 
transition to CASA 6, and continued improvements in documentation and communication of 
capabilities.  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.  
 
 
The CUC appreciates the effort that the CASA team invests in this annual face-to-face meeting. 
As we did last year, the CUC would like to laud the excellent project management at all levels, 
ensuring progress and continuity of the project as well as the support by the staff in 
Charlottesville in organizing this meeting.  
 

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.  

The CUC was impressed with the progress that the CASA team has made over the past year, 
particularly in response to our previous recommendations.  We felt that the CASA team was 
making a good effort in balancing the needs of individual users and the pipeline (see below for 
more details on this point).  For our reviews, the CUC appreciated receiving presentations in 
advance along with the updates throughout the year.  Combined with the concise presentations at 
the meeting, this allowed for ample time to ask questions and discuss outstanding issues.  
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6.2 User Servicing & Outreach 

 
User servicing  

2018 Endorsements/Recommendations: 

1. We encourage NRAO to see if data on CASA issues as reported in the User Survey 
correlates with telemetry data that will become available in the coming year. 

2. CUC Chair and Bjorn should schedule an early Spring 2019 meeting to discuss 
developments in the User Survey and other User related issues. 

3. Some committee members seemed to feel that some issues were handled via email, and 
thus outside the Helpdesk. We hope that NRAO could determine the best way to send 
most if not all requests through the Helpdesk. 

4. The User Survey should continue, and efforts should be made to maintain and increase 
the number of responses. 

 
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. 

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. 
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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.  

 
Outreach 
 
2018 Endorsements/Recommendations: 

1. The user survey was very successful and provided very good insights. We recommend to 
keep it running. The question about ‘reliability’ should be handled with care.  

2. The Newsletter is currently the main channel of communication to users, and well 
maintained. For accessibility the layout and format could be optimized. 

3. We would welcome an update on the Newsletter readership statistics.  
4. There is room for additional communication channels besides the Helpdesk and 

Newsletter. We encourage NRAO to investigate the needs from both developers and users 
to exchange information, and identify solutions. 

5. We suggest to have a set of CASA outreach materials (slides, posters, flyers) to promote 
CASA at meetings. 

 

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. 
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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.  

6.3 CARTA  
2018 Endorsements/Recommendations: 

1. The demonstrated v0.9 of CARTA was impressive in its capabilities 
2. The CUC would like to have a list of the features that will be in the December release, 

and a more complete timeline of feature implementation in order to more fully comment 
in our report 

3. Could the v1.0 release be demonstrated at the January 2019 AAS meeting (at the NRAO 
area of the convention hall)? 

 
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. 

6.4 Transition from CASA 5.x to CASA 6.x 
 
2018 Endorsements/Recommendations : 1

1. A tutorial of how to base algorithmic developments on CASA (e.g. via a Jupyter notebook 
on the CASA guides webpage) using the new modularized CASA 6.0 would be valuable 
and help encourage international effort. 

 

1 The CUC note that there was no specific discussion of this CASA 5.x to 6.x transition at the 
CUC meeting in 2018. Here we include the one mention of CASA 6.0 in the 2018 report. This 
was from the 2018 discussion of imaging developments. 
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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. 

 
The CUC were impressed with the ambitious timeline the CASA team presented for the 
transition period between CASA 5.x and the modularised CASA 6.x. The move to 
modularisation is timely and will help keep CASA at the forefront of astronomical software 
development. 
 
The timeline presented also included sufficient overlap between the old model of CASA 
download and usage (the CASAmonolith) and moving to the full CASA 6+ modular 
implementation. This will be crucial in helping users transition from one mode of usage to the 
next with, hopefully, minimal issues. 
 
To further assist with the transition the CUC suggest the CASA team develop a “finding chart” 
of current and upcoming releases pointing users to which version would best suit their current 
needs. This would be helpful both to the user and may limit helpdesk/email queries regarding the 
various currently available CASA versions. 
 

6.5 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 
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.  
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Imaging 
 
2018 Endorsements/Recommendations: 

1. We encourage the ARDG to advertise their work at conferences/summer schools as this 
would be beneficial for both increasing the CASA user base and increasing collaboration 
on algorithm development.  

2. A tutorial of how to base algorithmic developments on CASA (e.g. via a Jupyter notebook 
on the CASA guides webpage) using the new modularized CASA 6.0 would be valuable 
and help encourage international effort. 

 
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?  

6.6 Archival Data Processing, Pipelines, and SRDP 
2018 Endorsements/Recommendations: 

1. The relationship between SRDP and CASA needs to be better defined in the long run. 
2. The progress of the pipeline team, besides parallelization, is impressive and the excellent 

performance of the team in the past is continued under the new leadership. 
3. Improvement toward less intervention in both interofermetric and single-dish cases is 

anticipated in the near future. 
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4. Priorities for ALMA Cycle 7 Pipeline are properly set overall, especially in reducing 
human intervention in QA time. However, higher priority should be given to handling of 
strong telluric absorption lines in calibration for ALMA, as it’s critical in the 
submillimeter regime for ALMA spectral observations. 

5. It would be instructive to provide some brief introduction and/or explanation of the 
pipeline scripts executed together with the data delivered. 

6. The pipeline webpage should be made more known and public to general CASA users. 
 
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. 
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6.7 Documentation:  CASAdocs and CASA Guides 
 
2018 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 

2. We would like to see recommendations on the usage of tasks (e.g. tclean vs. clean) and 
capabilities (e.g. parallelization) 

3. We recommend the inclusion of verification tests and more detailed explanations of tasks 
both for experienced users and to improve perceptions. 

 
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. 

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. 
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The committee appreciates the complete CASA online documentation with sufficient 
descriptions, parameters and examples for each task, as well as the well-structured format. The 
CUC also notes that most of the recommendations from last year have been suitably addressed.  
 
However, the committee notes the lack of the scientifically-oriented examples of tasks, which 
can be found in the ALMA Guides examples. For example, there is no useful example of how 
(and how important it is) to use the usemask parameter in the tclean task, which is essential to 
fully utilize the tclean process. This is even though there is no auto-masking description within 
the tclean description. The committee recommends at least the link between the example in the 
CASAdocs and the related example in the ALMA Guides. The committee recommends to 
collaborate with JAO to improve and more useful scientifically related examples for each CASA 
task, which is important for the beginners.  
 
The committee finds that some of the structures/categories are difficult to dig into each 
task/example. For example, it might be better to split each case of ‘spectral analysis’ in the 
‘image analysis’ category; how to make moment maps, position-velocity maps, spectral line 
fitting, calculate the rotation measures and so on. 
 
The committee recommends the on-line CASA document of pipelines as well as a link to the 
ALMA Guides examples. It might be good to show how to check the weblog, which has all the 
process results of pipeline, as well as the full description of each task. For example, off-line 
pipeline document has all the descriptions and examples of weblog.  
 

6.8 CASA Reliability & Performance 
 
2018 Recommendations on Performance, Computing, and Reliability: 

1. The Crash Reporter and telemetry included in CASA 5.4 are excellent tools to obtain 
feedback on CASA performance and reliability. Since there is a wealth of applications for 
this data, we recommend to focus the efforts on some well defined goals. 

2. The performance of CARTA was very impressive, and the plan to make this a 
client-server application will help to keep this light-weight.  

3. There is a split in the CASA user base between pipelines and single users. Different 
performance metrics are needed for pipelines and single users, and long term strategies 
need to cater to both user bases. 
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4. The performance metrics shown at the meeting are impressive. The committee 
recommends making these metrics available to users, as they can be especially helpful for 
pipeline development and maintenance. 

5. If possible, the development of a CASAmark (analogous to the olds AIPSmark) would be 
helpful to determine the necessary computing power for typical CASA use cases. 
 

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. 

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? 
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6.9 Support for Other telescopes 
 
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). 

2. 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. 

3. The CUC wondered whether CASA team should reach out to single-dish observatories 
such as Green Bank or Parkes about using CASA for their data reduction. 

The CUC recognizes that the CASA team has limited control over who provides content for or 
uses CASA.  However, given the suite of new telescopes coming online in the next decade or 
two, including ngVLA and SKA, it seems worthwhile to try and broaden the user base.  The 
transition to CASA 6 should help users to work with parts of CASA combined with other 
software packages to produce a custom data reduction system for their instruments, but the 
broader astronomy community needs to be aware of these capabilities to do this.  While CASA 
supports single-dish observations at Nobeyama, its applicability to single-dish observatories in 
general is unclear.  The CUC is aware that some parts of CASA are used as parts of the GBT 
data reduction pipeline and CASAcore is part of the Parkes data reduction software so there may 
be opportunities to use this infrastructure to better support more radio astronomy activities. 

6.10 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. 

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. 
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The CUC was cautiously optimistic about the planning for the CASA Next Generation 
Infrastructure.  This is an ambitious project and reflects important long-term thinking, but it must 
be done without jeopardizing the utility of CASA for current users.  We hope that the lessons 
learned in CASA development and management are applied to this new project.  
 

7  Recommended Priorities for the coming year 

 
1. Implementation of CARTA 
2. Ensuring Access to Archival Data in CASA 
3. A smooth transition to CASA 6 
4. Continued improvement of documentation and communication of CASA 

capabilities and reliability 
 
 
These priorities reflect the areas that the CUC believes are critical for users to get the most 
benefits from CASA.  The demonstration of CARTA shows that, despite lacking fully 
functionality, it is a powerful, capable viewer.  Given the somewhat unreliable nature of the 
CASA viewer it is clear that CARTA can have an immediate impact on CASA’s reliability and 
general user satisfaction, as well as productivity of users.  Similarly, ensuring that CASA 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.  The CUC recognizes the promise of 
CASA 6 and believes that it will be a very useful improvement on the way astronomers use 
CASA.  Any problems with the transition to CASA 6 will have an outsized, lasting impact on 
user attitudes towards CASA, but the CUC believe that the plans for transitioning from CASA 5 
to CASA 6 are good.  While no software package is perfect and users will always push its limits 
to get the best science out of their data, the continued improvements of the capabilities, 
limitations, and reliability of CASA is essential to foster confidence in the software.  While 
releasing fully functional software is, of course, optimal, the CUC supports the release of 
software that does not yet have full functionality provided that the limitations are clearly stated 
in the documentation.  
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