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Workshop introduction

Expectations for today:

Å Raise awareness about needs / requirements of Australian SKA Science community

Å Learn about AusSRC, the development / support we offer to SKA precursor science

Specifically:

Å Discussion on the feasibility of your proposal or ideas

Å Input on design & implementation (esp. AusSRC science & software dev teams)

Å To meet the AusSRC team, learn about and build upon existing science projects, 

workflows, and services we have developed and support



Agenda (AWST)

09:00 ï09:10 Arrival and Coffee 

09:10 ï10:30 Session 1: AusSRC Overview and Science 

10:30 ï11:00 (AWST) Morning Tea Break / 13:30 ï14:00 (AEDT) Lunch Break

11:00 ï12:10 Session 2: Time - Domain Science

12:10 ï12:30 Session 3: Spectral - Line Science 

12:30 ï13:15 (AWST) Lunch Break / 15:30 ï16:15 (AEDT) Afternoon Tea Break

13:15 ï13:45 Session 3: Spectral - Line Science (continued)

13:45 ï14:00 Next Steps and Conclusion
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Science Support

15

We want to help Australian scientists make the best use of SKA precursor instruments and 
technologies, and to deliver high -quality science to the world.

This might look like:

Å Defining procedures and documentation, training...

Å Creation, optimization, deployment and maintenance of workflows with a 
focus on common utility/functionality...

Å Connecting developers, engineers and scientists...

Feedback regarding planned and completed AusSRC projects will always be welcome. 

We are here FOR YOU .

The AusSRC aims to enable and expand the scientific impact 
of the Australian SKA community. The Science Support team is 
here to support scientists, help drive science delivery from 

precursors, represent users and develop workflows and 
procedures to extract science.
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Science Support Team
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Kat Ross

Å Continuum imaging and survey science

Å AGN, PSS, scintillation, variability, 
ionospheric effects

Å HPC, VLBI, low - frequency calibration 

Bradley Meyers

Å Time -domain astronomy expertise

Å Pulsars, FRBs, GRBs, long -period + 
fast transients...

Å Low - frequencies, high - time resolution 
data, HPC and real - time processing, 
RFI mitigation...
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Translation & Impact 

What could this look like? 

Å Engaging with industry partners to co -develop and 
deliver data and processing intensive innovations.

Å Translation of astronomy technologies, techniques, 
concepts, knowledge and skills into other domains. 

Why should we do it?

By making radio astronomy accessible to all we can:

Å Create relationships and collaborations between 
industry, government, non -profit organisations , and 
students.

Å Encourage impactful multi -disciplinary research and 
innovations.

Å Develop mutually beneficial long - term relationships, 
and widespread societal benefits.
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We want the impact of the AusSRC to reach beyond radio astronomy

Credit: 
ICRAR Curtin & Yamaji Art

The AusSRC aims to deliver broader economic and 
social impact across Australia through 

translation and impact initiatives
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Translation & Impact | Examples
The International Centre for Radio Astronomy Research (ICRAR), who played a pivotal role in securing the SKA Project 
in Australia, already deliver a broad range of capabilities in other sectors across WA and beyond through T&I efforts:

The AusSRC team aim to extend this even further in the areas of big data, high performance computing, data driven 
discovery, machine learning, and more!
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AusSRC Processing For FLASH *

* First Large Absorption Survey in H1

Dr Gordon WH German,
Senior Research Engineer,

AusSRC / CSIRO
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FLASH Science Background

Intervening H1

Associated H1

¸ Target the poorly explored redshift 
range 0.4 < z < 1.0, equating to a 
lookback time of 4 ï8 Gyr.

¸ Sources are already identified (> 
30mJ).

¸ Searching for spectral absorption line 
candidates.

¸ Uses Rapid ASKAP Continuum Survey 
catalogue (RACS).
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Pipeline Overview

¸ Check for new data @ CASDA
¸ Download SBID(s) to Setonix

¸ Cron (daily) job on Nimbus queries CASDA
¸ Triggers Bash scripts on Setonix that use 

python modules to do the queries

22
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Pipeline Overview

¸ Check for new data @ CASDA
¸ Download SBID(s) to Setonix
¸ Run FLASH Spectral plot software

ü Singularity container(s)
ü outputs plots + ascii files for WF2
ü multi -process python scripts

¸ Store to FLASHDB @ Nimbus

23
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Pipeline Overview

FLASH project scientist will 
then catagorise each SBID 
based on visual analysis of 
the plots (using the FLASH 
science portal) into:

1) Good
2) Uncertain
3) Rejected

They update the ñqualityò 
field in CASDA

24
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Pipeline Overview

¸ An update will trigger WF2, the 
linefinder :

¸ based on MultiNest , a C and 
Fortran -90 Bayesian inference 
library

¸ PyMultiNest is a python 
wrapper for above

¸ MPI- intensive code
¸ run on Setonix , each job 1/ 2 ~ 

1 hrs on 100 cores
¸ both bare -metal and 

Singularity versions
¸ output products stored to 

FLASHDB @ Nimbus

25
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FLASH Science portal
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FLASH Science portal
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FLASH Science portal
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FLASH Science portal
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FLASH Science portal
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AusSRC Processing For FLASH *

* First Large Absorption Survey in H1

THANK YOU
Dr Gordon WH German,

Gordon.German@csiro.au



Austin Shen (austin.shen@csiro.au)
Research software engineer

Supporting WALLABY and 
POSSUM surveys

mailto:austin.shen@csiro.au


ÅWALLABY

ÅQuality checking

ÅGenerating data products

ÅUser access (public and internal)

ÅPOSSUM

ÅPre-processing pipeline

ÅAusSRC workflows platform

Contents



WALLABY
ÅWide-field ASKAP L-band Legacy All-sky Blind surveY

Å500 GB cubes, ~ (4296, 4296, 7776)

Å2 footprints (6x6 degree observations) per field

Å557 fields

Å1104 ASKAP observations (~1.104 PB of data post-processing)

ÅExpected to find ~ 200 000 new HI detections (~5 TB)



WALLABY: quality checking

CASDA

1. Deposit
observation
in archive

2. Quality
checking
pipeline
run

QC pipeline output plots

3. Quality
verification

4. Observation
is given validated 
state in CASDA



WALLABY: generating products

CASDA

Mosaicking

WALLABY pipeline

Source finding

1. Validated
observation

2. Processing
pipeline 
triggered

WALLABY

3. Products stored
in AusSRC hosted PostgreSQL
database

https://wallaby.aussrc.org

4. Manual selection 
and verification of 
individual detections

Project-specific web services

5. Public
data release

https://wallaby.aussrc.org


WALLABY: pipeline

N x 2 x image x weights

CASDA

Mosaic footprints for 
tile

WALLABYSBID

Mosaic tiles Parallel source finding

32G 

6 cores 

12 nodes
x N tiles
~ 5 hr

32G 

6 cores 
32G 

6 cores 

32G 

6 cores 

12 nodes
~ 3 hr

32G 

6 cores 
32G 

6 cores 

32G 

6 cores 

~45 nodes
~1 hr

32G 

6 cores 
32G 

1 core

N tiles x 2 TB
~ 2 GB

(10 MB/detection)

~ 768 SU~ 4.6 kSU~ 7.7 kSU

1

2

1

3



WALLABY: web services

WALLABY

ÅManual inspection of raw 
detections from SoFiA-2

ÅCross matching within 
database to ensure no 
duplicates

ÅTags and comments on 
detections

ÅExport internal and 
external data releases

ÅUseful for other surveyshttps://github.com/AusSRC/SoFiAX_services 



WALLABY: data access
Internal data access Public data release



POSSUM
ÅPolarisation Sky Survey of the Universeôs Magnetism (ASKAP)

ÅCommensal with WALLABY and EMU surveys

ÅProcess 2118 ASKAP observations (cubes and MFS images)
EMU: 1004, WALLABY: 1104 

ÅProduce 6478 complete HPX tiles



POSSUM: workflow

CASDA
1. Validated
observation

2. SBID 
processing
pipeline 
triggered

POSSUM

TI

Common beam 
convolution 
(20ò)

Ionospheric 
Faraday 
rotation 

correction
HPX tiling

3. Tile components
deposited into object
store

https://possum.aussrc.org

4. Component
processing state 
stored

5. Mosaic complete
tiles triggered 
automatically

6. Complete tiles 
re-uploaded to 
object store

POSSUM SBID processing pipeline

POSSUM mosaicking pipeline


