ASKAPsoft tutorial




ASKAPsoft Imaging Tutorial

e Courtesy of (and many thanks to) Wasim Raja

* Wasim has prepared four scripts to:
e Generate input slurm scripts, parsets and associated files
e Launch jobs on Galaxy

* The scripts are:
1. bandpass calibration: do_cal_1934.sh

2. prepare science data: do_pre_process_ras.sh
3. image/selfcal science data (continuum only): do_selfcal_ras.sh

4. form linear mosaic: do_linmos_ras.sh
* Also:
e 3 script to set up galaxy modules: setup_modules_on_nodes.sh
e a file to configure various parameters: process_ASKAPdata.config
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setup_modules_on_nodes.sh

module use /group/askap/modulefiles
module unload askapsoft
module load askapsoft/0.22.1

module unload askapdata
module load askapdata

module unload askappipeline
module load askappipeline
#module load askapcli

export PMI_NO_PREINITIALIZE=1
export PMI_NO_FORK=1
export PMI_DEBUG=1

module unload askap-cray
module load askap-cray

module unload slurm
module load slurm
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process_ASKAPdata.config

export TRIAL=0 # set to 1 to generate files but not run them

export SPLIT_CHAN=1 # split out a subset of frequency channels

export BCHAN_SPLIT=8192
export ECHAN_SPLIT=8407 #9271

export MY_SBID BPCAL=5181 # scheduling block for band-pass calibration (i.e. the id of the BP calibration
# observation)

export MY_SBID TARGET=5177 # scheduling block for science data (i.e. the id of the science observation)

export MY_FIELD_NAME=COSMOLOGY_T15-2 # name of the science field

export PATH_TO_SETUP_FILE=SPWD # change me if running from a different directory

export MY_OUTPATH=ras_data_processing_S{this_user}/
mkdir -p ${MY_OUTPATH}msdata/${MY_SBID_TARGET} ${MY_OUTPATH}bpcal_solutions/${MY_SBID_BPCAL}

# Decide which beams you wish to process. Do bandpass calibration for all 36 beams, but restrict imaging and selfcal to 1 or a few
export BBEAM_BPCAL=0 # Must be 0 with the current structure of bptables

export EBEAM_BPCAL=35 # Can be less than maxBeams

export BBEAM=0 # image / selfcal beams 0 to 1

export EBEAM=1

# Some imaging parameters:
export ROBUST=-0.5

export BLOOP_SELFCAL=0
export ELOOP_SELFCAL=1
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Tutorial — Yesterday

S mkdir askap_tutorial
S cd askap_tutorial
S cp —r /group/askap/dmitchell/askap tutorial/* .

* “Source” some setup files:
S . setup_modules_on_nodes.sh
S . process_ASKAPdata.config

* process_ASKAPdata.config will set up things like a directory for
output and input of scripts: SMY_OUTPATH (set to
ras_data_processing_username) and various calibration and
imaging parameters
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Tutorial — Yesterday

* Generate solutions yourselves:
S ./do_cal _1934.sh
e mssplit — select a subset of channels (to limit the amount of processing)
e cflag — look for radio frequency interference and set flags
e chpcalibrator — run the calibrator for each frequency channel

* Or just copy the solution table that | generated:
S . process_ASKAPdata.config

S mv cbpcal 1934 sb5181 bmO0-bm35 refant-1 bp.tab\
SMY_OUTPATH/bpcal_solutions/5181/
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Tutorial — Yesterday

Plot some bandpass calibration solutions. Make sure you have logged in with X11 forwarding:
S ssh —X username@galaxy.pawsey.org.au

e or:

S ssh =Y username@galaxy.pawsey.org.au

For the help menu:

S plot_bandpass.py —h

optional arguments:
-t BP_TAB, --t BP_TAB Input Bandpass table (with path)
-ib BEAM_NUM, --ib BEAM_NUM The beam number you wish to process
-ia ANTE_NUM, --ia ANTE_NUM The antenna number you wish to process

S plot_bandpass.py -t cbpcal 1934 sb5181 bmO0-bm35_refant-1_bp.tab —ia 1

Successful readonly open of default-locked table cbpcal 1934 sb5181 bm0-bm35 refant-1 bp.tab: 3 columns, 1 rows
Plotting bandpass solutions for Input table: cbpcal 1934 sb5181 bm0-bm35 refant-1_ bp.tab
For:
Beam Num: 0
Ante Num: 1
Smooth fits will be derived using:
Poly Order: 2
Harm Order: 3
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Tutorial — Yesterday

plot_bandpass.py -t cbpcal 1934 sb5181 bm0-bm35_refant-1_bp.tab

a € > $Q

Gain Amplitude

Amplitudes

vl -
o

0 50 100 1!
Channels

Gain Real

-0 60 -
"
LY
g
?‘l -0.65 -
3

|
-0.70 - | Wy u

0 50 100 150
Channels

|\ Figure 1

e

Angle (degrees)

Amplitudes

2018 ICRAR/CASS Radio School

l
50

' |
100 150
Channels

Gain Imag

100 150
Channels

|
200

L«(--) $+ Q =

Residual Amplitude

0.06
0.04 -
Y 002-
g 0.00 - }
g -002- {
-0.04 -
-0.06 -
0 50 100 150 200
Channels
Residual Gain Real
0.05 -
i
2 000-
[
;’I.
-0.05
0 50 100 150 200

Channels

\ | Figure 2

~ B

Residual Phase ___ vy

gy |

Angle (degrees)

' [
0 50 100 150 200
Channels

Residual Gain imag

Amplitudes

—-0.050 -

) | ' | |
0 50 100 150 200
Channels




Tutorial — Today

Look at visibilities

Make images
Look at images

Mosaic image

Look at mosaics

Two options for looking at results:

e Download (scp) to your local machine and look with casa tools.
e Use remotevis.pawsey.org.au to use casa remotely on the Zeus cluster.
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Tutorial — Today

On local machine (replace SMY_OUTPATH with full directory path):
S scp -r username@hpc-data.pawsey.org.au:SMY_OUTPATH/msdata/5181/FLAGGED_DYNAMIC/1934 bm-0_scan-0.ms .

Have a look at the contents of the measurement set
S casabrowser 1934 bm-0_scan-0.ms

® @ Table Browser

Jj@ ¢ / 6 ‘_. “ & Jus 0

1934 bm-0.scan-O.ms | e
uvw FLAG FLAG_CATEGORY WEIGHT SIGMA ANTENNA1 ANTENNA2 ARRAY_ID DATA_DESC_ID EXPOSURE FEED1 FEED2 FIELD_ID FLAG_ROW INTERVAL OBSERVATION
o [0,0,0] g 210] 0. 0,0l 1,1,1,1] 1,1,1,1] 0 0 0 0 9.95328 0 0 0 1 9.95328 0
lean lean
an Loeast, . | J4i216) 0.0.01 AP TR TR) N (A TR B 1 0 0 9.95328 0 0 0 0 9.95328 0
a1 |ULCA0%, [Eaatel .00 ma1 L1 o 2 0 0 9.95328 0 0 0 0 9.95328 0
sl | lataes B2, [o.0.0 Mmoo 3 0 0 9.95328 0 0 0 0 0.95328 0
[-4.9695, 4, 216) [10.0,0] [ [
g Sasrosse... | Boean .00 1,1,1,1) (1,1,1,1] 0 B o 0 9.95328 0 0 0 0 9.95328 0
§ s 8298097 Booean 0.0 Mmoo 5 0 0 0.95328 0 0 0 0 095328 0
2 [95.213, 114, 218] 110,0,0] [ | |
2 & 05558 200.. Bodean | Boctaa [1,1,1,1] 1, 1,1.1] 0 6 0 0 9.95328 0 0 0 0 995328 0
8, e s, |39 0.0. 0 mn1 (L1 o 7 0 0 9.95328 0 0 0 0 9.95328 0
[-205.4, 4, 218] '0,0,0) | | | | | | | I | |
8 ® ‘5985138 | Bookan Shon 1.1,1,1] 1.1,1,1] 0 8 0 0 9.95328 0 0 0 0 9.95328 0
[-1.64016, 4. 216) 110,0,0] | | | [ | | [ | | |
% o |ELDANS.. e 9.9 i1,1,1,1) (1,1,1,1] 0 9 0 0 9.95328 0 ) 0 0 9.95328 0
2 Mo | FO 0 any |B:3I goo 11,1,1,1 [1,1,1,1] 0 10 0 0 9.95328 0 0 0 0 9.95328 0
Restore Columns Resize Headers
PAGE NAVIGATION First << [1/8] > | Last 1 Go Loading | 1000 rows.
Opened saved view.
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Tutorial — Today

remotely on the Zeus cluster using remotevis.pawsey.org.au

®©® < Login X e
= C @ Secure https://remotevis.pawsey.org.au/auth/ssh or ¥ @ :
i:f Apps [51CASS [51ASKAP [ SKA EZIMWA [ Programming =1 Other Bookmarks

User Name
cou024
Password
Log In
Admin Login
Build: 2.4.13
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Tutorial — Today

remotely on the Zeus cluster using remotevis.pawsey.org.au

® X cou024 -- Sessions x ()
& C' @ Secure  https://remotevis.pawsey.org.au w @ :
i Apps [T1CASS [ ASKAP [ISKA ESIMWA £ Programming 1 Other Bookmarks

My Sessions

View |
|

\ Launch a session ‘

Desktop Client ,A\
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Tutorial — Today

remotely on the Zeus cluster using remotevis.pawsey.org.au

®  ®  $ cou024 -- Sessions x e
(& ' @ Secure  https://remotevis.pawsey.org.au w 0 @ :
! Apps F51CASS [1ASKAP F5SKA ESIMWA 5] Programming =7 Other Bookmarks

Global Bookmarks

‘4 A lll V!SJ,‘I My Bookmarks
be:i:op \w xterm
Select “desktop”

Then launch it —=—— e
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Tutorial — Today

remotely on the Zeus cluster using remotevis.pawsey.org.au

®  ©®  § cou024 -- Sessions x ' X Connection X e
& (' @ Secure https://remotevis.pawsey.org.au BB W @ :
' Apps [51CASS [S1ASKAP [ SKA [ MWA 5 Programming [ Other Bookmarks

cou024

My Sessions

Launch Session View

Click on this and
then click >

Desktop

Desktop /7 show |

Desktop Client ,’A'\
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Tutorial — Today

remotely on the Zeus cluster using remotevis.pawsey.org.au

@ ® ¥ coud24 -- Sessions % X Connection x e
C' @ Secure | https://remotevis.pawsey.org.au/connect#5910eb6450fc42609257f4dad4fbc73b W M :
i Apps [EZ1CASS ESIASKAP [ZISKA ESIMWA (33 Programming [ Other Bookmarks

Ignore this error and refresh the page
(command-r or control-r or View->reload)

m

z010's server IP address could not be found.
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Tutorial — Today

@ ® K cou024 -- Sessions % X 5910eb6450fc426092574c: % (2]

C @ Secure  https://remotevis.pawsey.org.au/connect#5910eb6450fc42609257f4dad4fbc73b T ®)
i Apps [1CASS ESIASKAP EZISKA EMWA [ Programming {53 Other Bookmarks

Blse

Show Desktop

©m -
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Tutorial — Today

®  ® X cou024 -- Sessions % X 5910eb64501ca2609257f4c: % (2]
C' @ Secure https://remotevis.pawsey.org.au/connect#5910eb6450fc42609257f4dad4fbc73b w [ I
i Apps I CASS ES1ASKAP [ SKA ESIMWA E5 Programming [553 Other Bookmarks

cou024@z010:™> i

Drag to make the shell larger

(] Tl - XA RN 3010 W 11:26:25
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Tutorial — Today

® 5 X cou024 -- Sessions X X 5910eb6450fc42609257f4d: x (2]
C @ Secure  https://remotevis.pawsey.org.au/connect#5910eb6450fc42609257f4dad4fbc73b w 2 @ :
i Apps [1CASS [TJASKAP [TISKA EIMWA 5] Programming [E5 Other Bookmarks

+*> ed /group/courses0l/cou024/askap_tutorial/
cou024@2010: /group/courses0l/cou024/askap_tutorial> . setup_modules_on_nodes,sh
N Lnod has detected the following error: The following module(s) are unknown: "gcc/d4.8.3"

Please check the spelling or version number, Also try "module spider ..."
It is also possible your cache file is out-of-date: it may help to try:
$ module -—ignore-cache load "goc/4,9.3"

Also make sure that all modulefiles written in TCL start with the string #XModule
Executing this command requires loading “gcc/4,9.3" which failed while processing the following module(s):
Module fullname Module Filename

askapsoft/0,22,1 /group/askap/modulefiles/askapsoft/0,22.1

cou024@2010: /group/courses0l/cou024/askap_tutorial> , process_ASKAPdata,config
Lmod has detected the following error: The following module(s) are unknown: "gcc/4,9,.3°

Please check the spelling or version number, Also try “module spider ..."
It is also possible your cache file is out-of-date: it may help to try:
$ module -—ignore-cache load "goc/4.9.3"
Also make sure that all modulefiles written in TCL start with the string #iModule
Executing this command requires loading "gcc/4.9,3" which failed while processing the following module(s):

Module fullname Module Filename

askapsoft/0,22,1 /group/askap/modulefiles/askapsoft/0,22,1

T T M

cd /group/courses01/cou024/askap_tutorial/
. setup_modules_on_nodes.sh

. process_ASKAPdata.config

module load casa

casabrowser SMY_OUTPATH/msdata/5181/FLAGGED_DYNAMIC/1934_bm-0_scan-0.ms

v n-ununmnn

O - =0 323 B W 11:29:59
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Tutorial — Today

On local machine or remotevis.pawsey.org.au, plot data in the measurement set:

Averaging

[~ Channel I(] hanne Directory: ||
L IO - d Files of type: '[,’mr--'tr.' es _l Cancel

PlotMS
| File Export Summary View Help
Plot I Flag | Tools | Annotate l Options I
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Tutorial — Today

On local machine or remotevis.pawsey.org.au, plot data in the measurement set:

S casaplotms

.-i—‘& ‘ Flag

Tools  Annotate
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c
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<
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E intant
2
€  Averaging
—

Channel 0 channels
§ Time 3600 seconds
g Scan Field
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Add Plot Reload
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Tutorial — Today

On local machine or remotevis.pawsey.org.au, plot data in the measurement set:
S casaplotms

@0 PlotMS

Flag Tools Annotate Options Amp vs. Frequency
14 —
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Tutorial — Today

On local machine or remotevis.pawsey.org.au, plot data in the measurement set:
S casaplotms

Plot amplitude versus uvdist

“uv distance” =vVu? + u

Plot the uv coverage
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Calibrate the Calibrator!

* Generate a new file apply_cal.in:
Ccalapply.dataset
Ccalapply.calibaccess
Ccalapply.calibaccess.table.maxant
Ccalapply.calibaccess.table.maxbeam
Ccalapply.calibaccess.table.maxchan
Ccalapply.calibaccess.table

* Generate a new file apply_cal.sbatch:

#!/usr/bin/env bash

#SBATCH --partition=workq
#SBATCH --time=00:05:00
#SBATCH --ntasks=20

#SBATCH --ntasks-per-node=20
#SBATCH --job-name=apply_cal
#SBATCH --account=courses01
#SBATCH --reservation=courseq
#SBATCH --export=ALL

=test_cal.ms

= table

=16

=36

=216

= cbpcal_1934 sb5181 bm0-bm35_refant-1_bp.tab

srun --ntasks=19 --ntasks-per-node=19 ccalapply -c apply_cal.in > apply_cal.log

* Run:

cp -r SMY_OUTPATH/msdata/5181/1934 _bm-0_scan-0.ms test_cal.ms
cp -r SMY_OUTPATH/bpcal_solutions/5181/cbpcal_1934 sb5181 bmO0-bm35_refant-1_bp.tab .

sbatch apply_cal.sbatch
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Tutorial — Today

On local machine or remotevis.pawsey.org.au, plot data in the measurement set:

S casaplotms

® o
m Flag Tools Annotate Options
a File
Jol_2018Mest_cal.ms Browse...
c
S
Just plot for |&
P % Selection
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w
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g Scan Field
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Add Plot Reload Plot
@ g i, -4 45 b
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do_pre_process_ras.sh

S ./do_pre_process_ras.sh
e mssplit — select the same subset of channels from the science dataset

e ccalapply — apply calibration solutions to the science data
e cflag — look for radio frequency interference and set flags
e mssplit — average in frequency

cflag — a final round of flagging
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do_selfcal _ras.sh

S ./do_selfcal_ras.sh
e ccalibrator — run calibration using a model of this field
e cimager — image and deconvolve the field with the new calibration solutions
e selavy — run relatively shallow source finder on the restored image
e cmodel — generate a model image from the selavy catalogue

e 15t run: set BLOOP_SELFCAL=0 & ELOOP_SELFCAL=0: imaging with no selfcal

S squeue -u username

JOBID USER ACCOUNT NAME EXEC_HOST ST REASON START_TIME END_TIME TIME_LEFT NODES PRIORITY
5055128 dmitchel askaprt IMG-5177-0A.1 nid0O217 R None 08:36:54 14:36:54 5:56:54 1 10001
5055129 dmitchel askaprt IMG-5177-1A.1 nid0GO299 R None 08:36:54 14:36:54 5:56:54 1 10001
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do_selfcal _ras.sh

S Is -Ild S{MY_OUTPATH}/image/5177/weight*
image/5177/weights.|.COSMOLOGY_T15-2A _bm-0_iter-0
image/5177/weights.|.COSMOLOGY_T15-2A _bm-1_iter-0

S Is -Ild S{MY_OUTPATH}/image/5177/image*restored
image/5177/image.l.COSMOLOGY_T15-2A bm-0_iter-0.restored
image/5177/image.l.COSMOLOGY_T15-2A bm-1_iter-0.restored

S Is -Ild S{MY_OUTPATH}/image/5177/image*restored.cmodel
image/5177/image.l.COSMOLOGY_T15-2A_bm-0_iter-0.restored.cmodel
image/5177/image.l.COSMOLOGY_T15-2A_bm-1_iter-0.restored.cmodel

S Is -Ild S{MY_OUTPATH}/image/5177/psf*
image/5177/psf..COSMOLOGY_T15-2A_bm-0 _iter-0
image/5177/psf.I.COSMOLOGY_T15-2A_bm-1_iter-0
image/5177/psf.image.l.COSMOLOGY_T15-2A_bm-0_iter-0
image/5177/psf.image.l.COSMOLOGY_T15-2A_bm-1_iter-0
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do_linmos_ras.sh

S ./do_linmos_ras.sh
e l[inmos — form a linear mosaic of the final images

On local machine or remotevis.pawsey.org.au
S casaviewer dir/image.|.COSMOLOGY_T15-2iter-0.linmosRAS_5177

 dir = SMY_OUTPATH/image/5177
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casaviewer image.l.COSMOLOGY_T15-2iter-0.linmosRAS_5177

Image weight image
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n @
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J2000 Right Ascensicon JZ2000 Right Ascensicon
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One loop of self-cal

e 27 run: set BLOOP_SELFCAL=1 & ELOOP_SELFCAL=1: imaging with a selfcal update
S . process_ASKAPdata.config

S ./do_selfcal_ras.sh

S ./do_linmos_ras.sh

Sls -l SMY_OUTPATH/linmos/5177/
S scp -r username@hpc-data.pawsey.org.au:SMY_OUTPATH/linmos/5177/\*iter-1\* .

S casaviewer image.l.COSMOLOGY_T15-2iter-1.linmosRAS_5177
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