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CASA Environment

* Casapy
— |Python for interactive environment
— Python accessible for scripting (e.g. execfile)
— can import Python libraries (standard or custom)

e toolkit

— functional interface to C++ code (libraries, d.o.)
— contains atomic data access and processing commands
— user contributions require full build access

e tasks

— Python wrapper around toolkit and pythoncode
— a (minimal) parameter setting interface
— accessible to user-supplied functionality
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The ALMA Development Aspect

 CASA = Python + Toolkit + Applications

— You can develop in CASA at C++ level

— If it's a Python (2.7x) module/script CASA can use it
— If you can run it in casapy you can use the toolkit

— If you have an app with command interface you can call it
from CASA if it works on standard data formats

— We should strive to conform to minimal common interface

— Tweaking CASA
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Target Rich Environment i

* Possible targets for CASA-related development
— operations on image (cube) data

— Image visualization

— data-space operations
— modelling

— threshold for study/proposal: significant scope and FTEs
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What do | do?

» Write a function in Python
— learn Python (e.g. python.org)
— write <function>.py
— bring into casapy

— call function in casapy

— good for simple functionality
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What else can | do?

* Write a casapy Task

— learn Python (e.g. python.org)
— read (parts of) CASA User Reference & Cookbook

— get existing task as template

— put Python code into task_<task>.py
— put params and help text into <task>.xml|
— use “buildmytasks task” from unix (outside casa)

— go into casapy and execfile(‘'mytasks.py’)

— future: an importmytask inside casapy
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Task Interface

» standard tasking interface
— use parameters set as global Python variables

— parameter manipulation commands
— execute

— return values
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CASA <1>: default{'clean':

CASA <2»: inp{'clean'?

# clean ;:; Deconvolve an image with =zelected algorithm

vis
imagename
field

SpL
selectdata
mode

niter

gain
threshold
pafmode
imagermode
multiscale
interactive
mazk

imsize

cell
phazecenter
rezstfreg
ztokes
weighting
uvtaper
modelimage
restoringheam
phoor

minphb

async

case <3x: B

Fal=se

‘'mfsg’

B0

0,1

"0, OmJy!

‘clark’

[

Falze

L]

[286. Z2AbE]
['1,.0arczec’ -

I

'natural’

Falze

L''1
Falze
0.1
Fal=se

1.0

H

3t 3 3 it 3 3 3F A 3t 3 dF 3 3F iF 3 F 3 3F A 3t 3F 3 it o

roczec' ] #

name of input visibility file

Pre-name of output images

Field Hame

Spectral windows:channels: iz all

Other data selection parameters

Type of szelection mfs=. channel. velocity. freguency?

Maximum number of iterations

Loop gzain for cleaning

Flux level to stop cleaning, Must include units

method of PSF calculation to usze during minor cycles
lze cz=clean or moszaic, If ''. use psfmode

zet deconvolution scales (pixels). default: multiscale=[1]

uze interactive clean {with GUI viewer:

cleanbox{esy. mask imagei{s!. and or region{s} u=sed in cleaning

» and y image =size in pixels., suymmetric for =ingle walue

» and y cell =size, default unit arcsec

Image phaze center: pozition or field index

rezt fFregquency to assign to image (=ee help?

Stokez param=z to image (eg I.IW,. OU.ICGQLW

Weighting to apply to visibhilities

Apply additional uy tapering of wvisibilities,

MHame of model imageis) to initialize cleaning

Qutput Gaussian restoring heam for CLEAM image

Output primary beam-corrected image

Minimum PE level to u=e

If true the taskname must he started using cleani.,..?

{=tandard CLEAM?
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CASA <3»: tget{'clean'?
Feztored parameters from file clean,last

CASA <4x: inpil
# clean ;:; Deconvolve an image with =zelected algorithm

vis = '"ngch921,u=ecaze.mz,contzubh’ # name of input vi=sibility file
imagename = 'ngch921,usecaze.clean’ # Pre-name of output images
field = ol # Field Hame
=Pl = v # Spectral windowsi:channelsz: '' i= all
selectdata = Falze # [Other data selection parameters
mode = ‘'channel"’ # Type of selection imfs., channel., velocity. freguency:?
nchan = di #  HMumber of channels {planes) in ouktput image
ztart = 5 # first input channel to use
width = 1 # Mumber of input channels to average
niter = B0 # Maximum number of iterations
zain = 0,1 # Loop gain for cleaning
threshold = 2,0 # Flux level to stop cleaning, Must include units
pefmode = ‘clark’ # method of PSF calculation to use during minor cycles
imagermode = v # llze czaclean or mosaic, If ''. use psfmode
multiscale = L] # =et deconvolution scales i{pixels), default: multiscale=[] f{standard CLEAM
interactive = Falze # uze interactive clean (with GUI viewer:
mask = [108, 108, 148, 1481 # cleanboxtes). mask imageis). andsor regioni{s! used in cleaning
imzize = [25R, 25&] # w and y image =ize in pixels. symmetric for single wvalue
cell = [15,0. 15,0] # w and y cell =ize, default unit arcsec
phazecenter = t # Image phaze center: position or field index
restfreg = v # rest fregquency to assign to image f{=zee help:
ztokes = ‘T # Stokesz params to image f{eg I.IW. QU.IGQLW:
weighting = 'briggs" # lleighting to apply to wvisibhilities
robust = 0,5 # EBrigg= robustrness parameter
npixels = 0 # numher of pixels to determine uv-cell =ize 0= field of wiew
uvtaper = Fal=se # Apply additional uv tapering of wisibilities,
modelimage = v # HMame of model imageisz) to initialize cleaning
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CASA <5::

CASA <B*: in
# clean ::
visz
imagename
field
Sl
selectdata
mode
nchan
s=tart
width

niter
gain
threshold
pzfmode
imagermode
multiscale
interactive
mazk
imsize
cell
phazecenter
restfreg
ztokes
weighting
robust
npixels

uvtaper
modelimage

reztoringbeam

[N

Deconvolve an image with selected
"'nzch921, uzecase,.mz, cor
'nech92l,u=zecasze.clean’

pefmode="hogwarts'

o
Falze
'channel *
di

5

1

BOCO

0,1

g8.0
'hogwarts"

L]
Falze
108,
2567

15,01

L1083,
[256,
[15,0.

T
'brigg=s"
0.5

0

Fal=se

L''1

143,

H

i it It I 3
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ty file

erroneous
values in red

T e =l OCity .
ber of channels {planes} in Dutput image
irst input channel to use
Humber of input channels to average

11

ur

frequency’

Maximum number of iterations

Loop gain for cleaning

Flux level to stop cleaning, Must include units

method of P5F calculation to wuse during minor cycles
lze csclean or mosaic, If ''. use p=fmode

zet deconvolution scales (pixels). default:

uze interactive clean (with GUI viewer:?

# cleanboxi{esy. mask imageiz!). andsor regionis) used in cleaning

» and y image =ize in pixels. symmetric for single value

» and y cell =ize, default unit arcsec

Imagze phase center: position or fField index

rest freguency to assign to image f{=ee help:

Stokesz param=z to image {eg I.IW. OU.IQLW

Weighting to apply to wisihilities

Eriggs robustness parameter

number of pixels to determine uv-cell =ize 0= field of wiew

multizcale=[] f{=tandard CLEAM

Apply additional uv tapering of wvisibhilities,
Hame of model imaget=! to initialize cleaning
Qutput Gaussian restoring beam for CLEAM image
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Tools in CASA
e CASA Toolkit underneath tasks

— core AIPS++ code (mostly in C++)

e tools are functions

— call from casapy as <tool>.<method>()
— methods either set state or do something

— can return objects or records (dictionaries)
— default tool objects are pre-constructed

* Historical Context

— aips++ had only toolkit, in transition to CASA we were
told by UGs to concentrate on Tasks...
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CASA Tool List

* list of default tools from toolhelp :

tilities
utilities

other gquantities?
oh. etc)

pl : pylab functionz f{e,g,.. pl.title. etc)

» tools = set (state) + apply (process) methods

* tools described in the CASA Toolkit Reference

Manual:
— http://casa.nrao.edu/docs/CasaRef/CasaRef.html
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How does this work in practice?

* There have been contributed tasks, e.g.
— importevla (wrapping asdm2ms)
— flagemd (wrapping table and flagger)
— boxit (autoboxing, wrapping images)
— autoclean (using autoboxing and imager)

* Cool. How do | distribute/get stuff like this?

— “insiders” : get CASA team to check into code base
— “outsiders” : post somewhere (CASA Science Forum)

— "associates” : get put onto casaguides

— future: better mechanism?
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Discussion Points

* Future developments

Better support for Python programming (import)

Better support for C++ programming (plugins?)
Application (e.g. viewer) control (Qt, Dbus, blahblahblah)
Integrating interfaces (GUIs plus param setting)
Refactoring interfaces (meta-tasks? functional lang.?)

» User Support

RTFM. | spent time writing documentation. Why?

Enabling transferral of knowledge/scripts

Import of general Astro toolkit (e.g. astropy)
Import of CASA into other astro (e.g. LSST)

* Other? Programmatics? Consortia”? Management?
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