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ABSTRACT 

The Australian Urban Research Infrastructure Network (AURIN - www.aurin.org.au) is a $20m 
SuperScience initiative that seeks to support nationwide research across the urban and built 
environment. The project began in mid-2010 and is due to run to mid-2015. The urban and built 
environment community is extremely diverse and covers areas as disparate as population 
demographics, transport, logistics, housing, health, energy and water consumption, through to 
the future challenges facing the growth of urban settlements. To tackle the many challenges facing 
urban researchers, access to a wide array of distributed data sets and analytical and visualization 
tools is essential.  These data sets come from a range of national and State-based agencies such as 
the Australian Bureau of Statistics (ABS), from industrial and commercial data providers such as 
utility companies, from research institutions and the researchers themselves, as well as through 
social media, e.g. Twitter. The AURIN project has defined and prototyped a common architecture 
(e-Infrastructure) that is intended to make the access to and use of data resources and tools 
transparent to the research community. This paper describes the architecture that has been 
developed, its implementation and the supporting tools used in its development, testing and 
deployment. It provides an overview of the systems that have been developed thus far to realize 
the technical architecture and the experiences learnt in delivery of the e-Infrastructure. 

 

INTRODUCTION 

In many domains, the primary challenge inhibiting research is in access to, usage and understanding of data. 
This is certainly the case within the urban and built environment research domain, which is typified by a 
plethora of heterogeneous, independent silos of data from a multitude of organisations. This challenge is 
further exacerbated by the lack of common security infrastructure across these organisations. This has 
resulted in several phenomenon: pockets of research expertise where individual researchers/groups are 
familiar with particular data sets from particular providers; research typified by internet hopping where access 
to individual silos of data is undertaken through targeted web based forms that work with particular individual 
data resources, and in turn a typically non-collaborative form of research endeavour. Yet it is the case that 
many of the challenges facing urban settlements demand broader inter-disciplinary collaborations. As one 
example, understanding the impact of the growing population of urban settlements on the health and 
transport systems requires expertise from a range of disciplines and research communities, and access to and 
usage of rich variety of data sets from multiple organisations. Developing and delivery of an advanced e-
Infrastructure to facilitate and support such collaborations is a primary goal of AURIN.  

To tackle this, the AURIN project has defined an underpinning architecture (e-Infrastructure) that allows 
specialization and support of a range of discipline-specific data resources and tools (lenses). The high-level 
view of this architecture is shown in Figure 1.  Ten aspirational lenses have been identified that the AURIN 
project will focus upon. These include population and demographic futures and benchmarked social 
indicators; economic activity and urban labour markets; urban health, well-being and quality of life; urban 
housing; urban transport; energy and water supply and consumption; city logistics; urban vulnerability and 
risks; urban governance, policy and management, and innovative urban design. Each of these lenses has an 
associated expert community (typically 6-10 individuals identified as leaders in the field) that has been 
identified to shape the AURIN efforts in those areas. Typically this involves identification of key data sets and 
tools that should be incorporated. For many lenses, a range of outsourced projects has commenced, leveraging 
a portfolio of software systems and data resources existing across the community. It is expected that there will 
be of the order 40-50 such subprojects that have been sponsored through AURIN. We shall provide an 
overview of some of the initial subprojects and demonstrate their integration into the AURIN e-Infrastructure. 
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Figure 1: AURIN Architecture 

The architecture itself is based upon a security-oriented, service-oriented architecture model applied to realize 
a federated data infrastructure where seamless access to distributed data from a range of providers is 
supported using a variety of data access technologies: from geospatial web services, REST-based services 
and/or other bespoke solutions mandated by remote data providers. The initial proof of concept of the AURIN 
architecture was described in [1]. However since this initial prototype, a range of major enhancements has 
been incorporated and will be described in the presentation. The project leverages the Australian Access 
Federation, with plans to extend the basic authentication facilities with finer-grained authorization support – 
an essential component when working with many data providers, e.g. health data or unit level microdata [2]. 
We have undertaken a systematic evaluation of the AAF and the compliance of the identity providers in 
accessing the AURIN e-Infrastructure that will be outlined. 
 
Key to AURIN’s data integration efforts is automated capture/harvesting of metadata from a range of data 
providers, and subsequently intelligent usage of such information in the e-Infrastructure, e.g. to ensure that 
users are able to discover, access and use data sets in meaningful ways. Thus for example tagging a given data 
item as a categorical variable allows AURIN analytical tools to use such information to avoid incorrect 
manipulations, e.g. summing such variables. 

The project leverages advanced GIS capabilities and offers a range of data access and manipulation tools with 
support for workflows – extending the original work described in [3]. The presentation will cover these efforts. 

A key challenge in developing this e-Infrastructure is ensuring that all of the various sub-parts can be 
successfully integrated – this includes software systems and/or services and data sets from numerous 
distributed teams across Australia. To address this, the project has established an agile software development 
methodology and leverages a range of web based software development tools for collaborative code 
development, testing and deployment. The presentation will describe the experiences in using such systems.  

REFERENCES 
1. R.O. Sinnott, G. Galang, M. Tomko, R. Stimson, Towards an e-Infrastructure for Urban Research Across 

Australia, IEEE e-Science Conference, Stockholm, Sweden, December 2011. 

2. R.O. Sinnott, C. Bayliss, G.Galang, D.Mannix, M. Tomko, Security Attribute Aggregation Models for e-
Research Collaborations, Proceedings of TrustCom 2012, Liverpool, UK, June 2012. 

3. B. Javadi, M. Tomko, R.O. Sinnott, Decentralized Orchestration of Data-centric Workflows Using the 
Object Modeling System, 12th IEEE/ACM International Symposium on Cluster, Cloud and Grid 
Computing (CCGrid 2012), Ottawa, Canada, May 2012. 

ABOUT THE AUTHORS 

Dr. Martin Tomko is the Senior Project Manager in charge of the Information Infrastructure Design of 
AURIN. Prof. Richard O. Sinnott is Director of eResearch at the University of Melbourne and Technical 
Architect of the AURIN project. Prof. Robert J Stimson is the Director of the AURIN project. Assoc. Prof. Chris 
Pettit is the Strategic Implementation Coordinator. The rest of the co-authors represent the core AURIN 
technical implementation team: data architect (Luca Morandini), security e-Enabler (Dr Jos Koetsier), 
workflow e-Enabler (William Voorsluys), data e-Enabler (Ivo Widjaja), portal/service e-Enabler (Sulman 
Sarwar), GIS e-Enabler (Marcos Nino-Ruiz), statistical GIS e-Enabler (Philip Greenwood), service e-Enabler 
(Gerson Galang), infrastructure support/e-Enablers (Damien Mannix and Christopher Bayliss).  


