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Download
Cookbook
CASA guides
Scripts
.
.
.

ALMA/CASA helpdesk:
https://help.almascience.org

NRAO Science User Forum:
https://science.nrao.edu/forums/

Mainling lists:
http://casa.nrao.edu/mail_list.shtml
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CASA

. CASA is developed by international consortium: 

    
 NRAO - USA            

     

. Set of C++ tools bundled together under an iPython interface.
 
. Python scripts:

 

 

Python: http://python.org/doc

iPython (interactive shell): http://ipython.scipy.org/moin/Documentation

Matplotlib (python 2D plotting library): http://matplotlib.sourceforge.net/

ESO - Europe             CSIRO/ATNF – Australia

NAOJ - Japan              ASTRON – The Netherlands

http://python.org/doc
http://ipython.scipy.org/moin/Documentation
http://matplotlib.sourceforge.net/
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CASA

. CASA is designed for interferometer ALMA and EVLA data. 

. Single-dish data (developed mainly by NAOJ): ALMA, NRO 45 m, 
ASTE, GBT and CSIRO/ATNF:

- ASAP: ATNF Spectral Analysis Package (imported as sd tool)

. Motivation:

       Need to replacement of legacy software package: AIPS
       Need to modernize the user interface (scripting!)
       Need to update and expand for ALMA data
 

AIPS -------> AIPS++ -------> CASA
      
Even though CASA is developed for ALMA and EVLA, it can in 
principle analyze any radio interferometry data, in particular VLA data.
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CASA – overall architecture 

. Data structure: 

- Tables and Measurement Sets (MS)

. Import/export facilities:

- importasdm, im(ex)portuvfits, im(ex)portfits

. Science analysis:

- C++ classes for radio astronomical calibration and imaging

. High-level analysis procedures (“tasks”)

. Programmable command line interface with scripting:

- myscript.py, MATLAB-like interface

. Documentation 
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Measurement Set

. Raw adsm data => ms directories (importasdm)

. Fundamental storage mechanism: CASA Tables (inspired 
by MIRIAD)

. MS = table for radio telescope data (visibilities) + 
auxiliary sub-tables

. MAIN table contains main data in columns: 

- DATA: original visibility data

- CORRECTED_DATA: calibrated data

- MODEL_DATA: Fourier transform of model

- IMAGING_WEIGHT: weights for imaging
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Measurement Set
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Measurement Set

MAIN table

browsetable
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Start CASA!

/users/me$ casapy

Log messages

Startup informations 
(version, help tasks...)

Command example

default default(clean)       - reset all input parameters 

inp inp  - show parameters of current task

go go   - start current task

saveinputs saveinputs(clean) - store parameters in file 

tget  tget(clean) - restore parameters from file 

 interactive work with additional helper commands
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Support tasks
CASA <11>: help
---------> help()

Welcome to Python 2.6!  This is the online help utility.

If this is your first time using Python, you should definitely check out
the tutorial on the Internet at http://docs.python.org/tutorial/.

Enter the name of any module, keyword, or topic to get help on writing
Python programs and using Python modules.  To quit this help utility and
return to the interpreter, just type "quit".

To get a list of available modules, keywords, or topics, type "modules",
"keywords", or "topics".  Each module also comes with a one-line 
summary
of what it does; to list the modules whose summaries contain a given word
such as "spam", type "modules spam".

help> keywords

Here is a list of the Python keywords.  Enter any keyword to get more 
help.

and elif             if         print
as else           import       raise
assert except      in             return
break exec          is                try
class finally         lambda       while
continue for            not              with
def              from         or                yield
del              global   pass                

CASA <1>: help <taskname>
or
CASA <2>: help par.<par name>

e.g.

CASA <13>: help split
---------> help(split)

CASA <16>: help par.datacolumn
---------> help(par.datacolumn)

ABORT

Control+C or Control+Z => kill -9 (PID)

EXIT

CASA <17>: quit
---------> quit()
Do you really want to exit ([y]/n)?

or

CASA <17>: exit 
(no prompt)
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Call tasks with pre-defined 
settings 

Recall previous settings 

List parameters for a given 
task

“field” and “spw” common 
standard selections

expandable “selectdata” with 
other selections as 
sub-parameters
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Selection Syntax

field - string with source name or field ID

can use '*' as wildcard, first checks for name, then ID

example: field = '1331+305' ; field = '3C*' ; field = '0,1,4~5'

spw - string with spectral window ID plus channels

Use ':' as separator of spw from optional channelization

Use '^' as separator of channels from step/width

example: spw = 0~2  ; spw = 1:10~30  ; spw = 2~5:5~54^5ʻ ʼ ʻ ʼ ʻ ʼ
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Workflow
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Workflow

- Import data

- Listobs: summarize the contents of a MS

- Examine data and edit out bad visibilities:
. flagmanager, flagdata, flagautocorr

. plotants, plotms
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Image analysis

. Image data (various deconvolution methods)

- clean, feather, deconvolve...

. Image and uv analysis

- imhead, immoments, imstat, imcontsub, immath...

. Data and image visualization

- (casa)viewer
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Image analysis
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Tools → Spectral Profile
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CUC Appointed by science operations of  ALMA executives but serving all CASA users

Role of the CASA Users Committee (CUC)

• independent feedback on full community perception of  CASA 

capabilities, usability, reliability and performance

• insights on user needs to do their science

• strategic input on large scale initiatives

• input for support of  other telescopes

The CUC is supposed to provide

• a replacement for the helpdesk

• a replacement for the existing CASA science steering committee

• an executive body 

The CUC is not (!)
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CUC CUC met in fall with developers, NRAO directorate, NAASC and CASA documentation

CASA organization overview

Public

NRAO User 
Committee?
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CUC Mac OS 10.7 not supported anymore, speed improvement/HPC solutions priority

CASA status/outlook

Selected timelines and ongoing efforts

From Talk by James Robnett

From E. Momjan on CASA 4.2.1, 86GB SDM

HPC issues

• CASA 4.3 (11/14), 4.4 (03/15)

• CASA 4.4 priorities (random order): 

• CLEAN/imaging refactor

• parallelization/high performance computing capabilities

• improving scratchless operation (virtual model data 

column, I/O & memory footprint)

• pipelines

• Mac OS 10.9 & RHEL 7 support

• ALMA long baseline support

• casacore unification

• mid-term: viewer replacement 

,CARTA’ (U Alberta) 

• long-term (CASA 2020):                         

centralized HPC and cloud-based CASA?
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CUC Preliminary from here on (ongoing internal CUC discussions)! 

Progress so far

• CUC prioritization suggestions need to follow commissioning priority

• triggering a new effort requires cuts in other areas

• efforts are fundamentally manpower-limited

• no interference with personnel management and implementation standards  

Boundary conditions (CASA team)

• based on own reflection; feedback from ARC nodes, individual PIs, pilot 

Facebook poll (D. Jacobs) and Cycle 2 user satisfaction survey 

• performance demand: stability > speed

• demand for better communication/transparency provided through: regular 

newsletter, direct user interaction (web 2.0), user survey, comprehensive and 

updated documentation, helpdesk feedback

• better interaction with external developers

Preliminary CUC recommendations
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CUC Interaction of  developers/CUC ongoing through regular telecons 

Progress so far

• contained six requests 

• was formulated by CASA team

• provides a structure for ongoing discussion and CUC report  

Meeting charge

• CUC report/deverlopers’ response online:                                      
https://safe.nrao.edu/wiki/bin/view/Software/CASA/CASAUsersCommittee

• Can sign up now for new CASA newsletter:                                   
https://science.nrao.edu/enews/casa_1/

• Initial users survey was open until March 20

• TBD: future community feedback through CUC ideally semi-

annually (Jan/Jun), upcoming user surveys (perhaps on annual basis)

CUC report, developers’ feedback and interaction
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Common Astronomy Software Applications 

 Official webpage:

http://casa.nrao.edu/

 Download and installation:

http://casa.nrao.edu/casa_obtaining.shtml

 CASA cookbook:

http://casa.nrao.edu/Doc/Cookbook/casa_cookbook.pdf

 CASA cheat sheet:

http://casaguides.nrao.edu/index.php?title=AIPS-to-CASA_Cheat_Sheet

http://casa.nrao.edu/Doc/Cookbook/casa_cookbook.pdf
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