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ABSTRACT 

New telescopes and facilities coming online in the next three to five years will produce data in volumes never 
previously experienced in Australian astronomy.  To gain maximum scientific benefit from this data flood, the 
federation of datasets from all types of astronomical facilities in Australia will be needed. This will involve 
creating the hardware, tools and services to bring together data from radio telescopes, optical telescopes and 
supercomputers, covering all parts of the southern sky, under a Virtual Observatory (VO). The first “pillar” of 
the federation of national astronomy datasets is being realised by Swinburne University, NCI/ANU and 
Intersect Australia Ltd through the All-Sky Virtual Observatory (ASVO) project (www.asvo.org.au), sponsored 
by National eResearch Collaboration Tools and Resources (NeCTAR) and the Department of Industry, 
Innovation, Science, Research and Tertiary Education (DIISRTE). This project will involve creating the 
hardware, tools and services to maximise the scientific return from two nationally-significant datasets, as a 
first step towards the longer-term vision to develop a Federation of National Astronomy Datasets:  

• The optical dataset from ANU's SkyMapper telescope, which is producing the most detailed and 
sensitive digitized map of the southern sky at optical wavelengths. This dataset will be a fundamental 
reference for astronomers in Australia, and internationally, for many decades. The SkyMapper 
telescope will observe every part of the southern sky 36 times and will generate over 1 petabyte of 
image data during the five year duration of the project. A high-performance SkyMapper database will 
be created along with a variety of data access services that are compliant with international standards. 
This framework will be deployable on the NeCTAR Research Cloud and is suitable for the Research 
Data Storage Infrastructure (RDSI) project. 

• The Theoretical Astrophysical Observatory (TAO), being developed at Swinburne University of 
Technology, will house a growing ensemble of theory data sets and galaxy formation models, with 
value-add tools including custom telescope simulators, beginning with SkyMapper. TAO will allow 
researchers to easily compare and analyse theoretical and observational astronomy datasets by 
providing a suite of tools that allow theoretical models and simulations to be converted into a form 
that mimics data expected from a particular telescope. The initial datasets will be stored at Swinburne 
University of Technology, co-located with the GPU Supercomputer for Theoretical Astrophysics 
Research (gSTAR). TAO services will include science modules that can be run as GPU optimised 
programs on the gSTAR computational infrastructure, providing researchers with a fast turn around 
when analysing and processing data. 

ASVO will (1) provide access and add functionality to key astronomical resources of national significance; (2) 
link observational data archives and theoretical infrastructure capabilities in an innovative fashion, enabling 
new approaches to astronomical research; and (3) establish a platform from which to optimally exploit the 
exponential growth in astronomical data in the coming decade. 

The pilot ASVO system will be deployed by mid-2013, the full system in late-2013, and there will be ongoing 
support for astronomers until at least mid-2015. Researchers from all areas of astronomy will be engaged 
during design and development, to ensure that the VO meets the needs of the community. ASVO is designed to 
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be flexible and expandable, to provide a platform for incorporating a broad range of datasets in the future, 
including radio data. 

 

 
Figure 1: Overview of ASVO design 
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