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SKA Regional Centres (SRCs)

regionally lead hubs of a global computing
and data delivery network
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; N collaborative effort to provide
B \ g% the resources needed to fully
\ W, 7/ | process, distribute, archive,
NG & and utilise data from SKA

telescopes

Animation credit: AENEAS
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AusSRC Design Study Program (DSP)
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Working with SKA precursors
(e.g. ASKAP and MWA) science
teams since Oct 2019.
DSP will conclude Dec 2022
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Goals = establish an organisational structure,
develop requirements for an SRC, establish
support and improve the science outputs from a
range of projects using SKA precursors, and
secure long-term funding

SKA Requirements

International SRC Requirements
Science Archive

System Architecture

ASKAP & MWA Requirementns

Community Aspirations

Visualisation Post-Processing

Infrastructure

Applications & Algorithms

Operations & User Support




AusSRC DSP projects

* ASKAP science projects
 EMU, WALLABY = producing/facilitating science
* FLASH, POSSUM —> development phase
* DINGO/HiVIS = algorithm testing

* MWA science projects OO
* EOR =2 array-related development phases §§§§ MURCHISON
- WIDEFIELD
* Transients/BLINK = algorithm testing OMORORC ARR AY

* Technical project
* international SRC Network prototyping SKAO
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Developing technology

* improving MWA EoR science = customised processing pipeline with
newly developed software for high-precision calibration and analysis

meta ep uvfit: nextflow.config
nextflow.config

on
hypApplyuv
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apply args
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occupancy threshold
prepVisQA I
’, license MPL-2.0 I-

A Rust library for common preprocessing tasks performed in the
data pipeline of the Murchison Widefield Array (MWA), located on i
the land of the Wajarri Yamatji people in Murchison Shire, MWA EO R

Western Australia. S . afic .
bility analysis

manual flags

Birli reads MWA correlator visibilities in the gpufits file format
using mwalib, which supports the existing "legacy" MWA
correlator, as well as the in-development "MWAX" correlator.

Images credit: D. Null
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Developing technology

* reducing visibility storage requirements = sparse data storage and
processing pipeline based on gridding of ASKAP visibility data
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DINGO uv-gridding workflow

Image credit: A. Williamson
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Post-processing workflows

* event-driven workflow = triggered RAE RAp oo e

extracted components, islands, spectral

by “science-ready data products” __ oisprame
uploaded onto CSIRO ASKAP
Science Data Archive (CASDA) e o s s

Result is component catalogue with
positions, fluxes, sizes, spectral indices.

N
/7 \
- 7
™, __SPur \ SIMPLE XID
" .". Split simple isolated L Cross-identify radio components
7, ) sources from P = > with IR sources using (e.g.,)
/(\/f S {omplex sources ' “simple (90% | nearest-neighbour, likelihood
o AN <, S N / of sources) | ratio, Bayesian, or ML algorithm
S »

N/ N\ No match

Complex (10% %

of sources) COMPLEX XID
Group components/islands into
sources. Cross-identify radio
sources with IR sources using
(e.g.,) SOM, Bayesian, ML or other
algorithm

= UPDATE
. Write results back into the “working” version of EMUCAT
Images credit: D. Pallot

EMU post-processing workflow
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Post-processing workflows

* multi-epoch image combination using parallel
processing-based mosaicking tasks

* source and/or parameter extraction using
Selavy, SoFiA 2, FLASHfinder, etc.

— ——

CIRADA / SPSRC

Site
v, Spain
Kinematics

WALLABY source extraction strategy

Image credit: A. Shen

WALLABY data distribution scheme

Image credit: M. Parra
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Post-processing workflows

e advanced databasing and archiving

ASKAPsoft FLASH pipeline: produces:

continuum cubes

* data and database replication to T
external/overseas facilities

External to this project

Validation reports, tarballs of extracted spectra and noise

FLASHFinder - Baysean inference
Plot individual spectra (MCMC) tool
Visual inspection
Convert to txt files for Linefinder
input

« Run Linefinder code over plot
text files to identify absorbtion

ar lines.

Position Search "

Search for all objects within a specified radius of RA and DEC. Input an RA, DEC (in degrees or hh:mm:ss and

dd:mm:ss), a search radius (in arcminutes), and the catalogue type. Optionally, specify extra search constraints.
RA: DEC: Search radius: Catalogue type: component &)
Central database for linefinder « Output - list of detections,

output. reliability and completness
Add to absorption catalogue statistics

Select only sources brighter than mdy
Select only sources with matches in  rosat [T

Search

Search by name
Search for a known object by name. Given name is resolved using Sesame.

FLASH
« Base radio catalogue - RACS post- p roceSSi ng

HAD - Consolidated H | Absorption database

Source Name: Catalogue type: component |+
9 P d « Crossmatch with multi-frequency catalogues (eg Allwise,
ROSAT etc)

CHAD user portal

Search

workflow
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AusSRC platform

* web-based user platform
combining a range of
programmatic and graphical
interfaces

* 3 main components
* science portal
* cloud services
* HPC processing

Image credit: D. Pallot
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Identity and Access Management
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WALLABY

Project specific services

slurm JIL | @CARTA

ALiuGE Engine

Deploy Database

Catalogs and Visualization Services

SRC Cloud Platform
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SRC HPC Processing Platfor ¢ AWS Parallel Cluster Q
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AusSRC (preliminary) user portal

ood.aussrc.org/pun/sys/dashboard

CSIRO v Student Research v G ch v Outreach v  Personal v

AusSRC  Files~ Jobs~ Clusters~ Interactive Apps ¥  Applications > @ My Interactive Sessions @ Help ¥ & Logged in as kleewaddell @ Log Out

REGIONAL
CENTRE
NETWORK

OnDemand provides an integrated, single access point for all of your HPC resources.

Message of the Day

powered by

& OnDemand OnDemand version: v2.0.13
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Thank-youl!

Karen Lee-Waddell

AusSRC Director
WALLABY Project Scientist

karen.lee-waddell@uwa.edu.au
karen.lee-waddell@csiro.au
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