Virtual Geophysics Laboratory (VGL):
scientific workflows exploiting the Cloud
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INTRODUCTION
The Virtual Geophysics Laboratory (VGL) is a scientific workflow portal that provides geophysicists with access to an
integrated environment that exploits eResearch tools and Cloud computing technology. The VGL is a collaboration
between the CSIRO, Geoscience Australia (GA) and the National Computational Infrastructure (NCI) facility and has
been funded by a grant from the Education Investment Fund of the Federal Government.
The VGL provides scientists with easy agent to exploit multiple technologies provided by eResearch and Cloud in a user
driven interface. The VGL was developed in close collaboration with the geophysics user community and, with
representatives from GA and ANU, has been deployed directly into their environment

BACKGROUND
Over the last 50 years, Australian geoscientists in academia, in government geological surveys, and in industry have
amassed substantial volumes of digital geoscience data. Significant amounts of these data are now available either via the
internet or at a nominal cost of transfer. There is estimated to be up to 3 Petabytes of publically funded geoscience data
sets in Australia, and the majority of this is held by GA. This volume is growing exponentially as improvements in the
capability of instruments have resulted in data being gathered at a greater rate and at higher resolution. In addition to the
issue of storing this data appropriately and accessibly, the resolution and size of digital geoscience data sets have reached
the point where the subsequent analysis of this data is exceeding the computational infrastructure of most organisations.
In summary most organisations (research, government and industry) have the following problems:
1. Capability to store and dynamically access the data sets internally;
2. Capability to process the data sets to their highest resolution;
3. Inability to provide them online to partners, clients and stakeholders, both nationally and internationally.
For end users, rather than finding and then locally downloading and storing whole data sets for onsite processing, there is
a growing case for a shift to new computing paradigms. The VGL provides a distributed system whereby a user can enter
an online virtual laboratory that allows seamless access to dynamic user-defined subsets of data which can then be
coupled to online software and compute resources.
The VGL provides end users with access to an intuitive, user-centered designed [1] interface. This interface incorporates
access to four key elements:
1. eResearch tools such as the Spatial Information Services Stack (SISS) [2]
2. Data storage for input and output datasets on Cloud storage [3]
3. Processing of data via computing Clouds such as NeCTAR[4], NCI and Amazon [5]
4. Registration of the resultant datasets for future use and discovery
Through a workflow portal, a core element of VGL was the establishment of community to utilize and progress the
technology forward. Additionally, the patterns and technologies employed are easily repurposed for other use cases
beyond the geophysics, for example natural hazards, satellite processing and many other areas that require spatial data
discovery and processing.
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