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EXTENDED ABSTRACT 
 

In order to prepare for the upcoming implementation of the National eResearch Collaboration Tools and 
Resources (NeCTAR) and Research Data Storage Infrastructure (RDSI) programs the Queensland Cyber 
Infrastructure Foundation (QCIF) with co-investment from a selection of research partners built an early 
prototype of the systems called the QCIF Early Research Node (QERN). It is designed to support an integrated 
NeCTAR and RDSI cloud node in order to gain essential experiences in delivering research services using the 
new infrastructure. 
 
The QERN was set to a smaller scale than its potential future incarnation and is made up of 350 computer 
cores to deliver the compute, or NeCTAR like, Virtual Machine (VM) environment based on OpenStack; and 
400 terabytes of hard disk to deliver the RDSI like storage environment. 
 
The successful installation of the hardware was only one part of the QERN program, the other was to engage 
directly with researchers and their IT support teams to ensure the QERN program could successfully deliver 
real life solutions by successfully implementing real world research projects. This process of engaging with the 
research community and the lessons learned during that process will be the focus of this paper. 
  

THE PILOT PROGRAM 
 
To prepare QCIF for the role of node operator providing research services to the community, QCIF initiated a 
pilot program to encourage early adopter research groups to establish research projects on QERN. This pilot 
program became a focus for QCIF’s research infrastructure uptake program among its six members and other 
partners to gain the crucial experience of how to effectively use the cloud to satisfy researchers’ needs. QCIF 
used its team of eResearch Analysts to coordinate its members to participate in the early pilot program. 
 
One of the key strategies used in the uptake program is to work collaboratively with various existing IT 
support groups to be part of the pilot program to ensure a successful user experience with QERN. 
 
The overall objectives of the pilot program are: 

• Understanding the broad use cases of how the cloud can meet researchers’ infrastructure needs. 

• Understanding the challenges of delivery of research services, not just providing raw infrastructure. 

• Gaining experiences on issues such as support, migration, customer service and uptake.  
 

THE PROJECTS 
 
A broad range of pilot projects have been established on QERN. The following examples are a sample set of 
projects established on QERN. 
 
Genomics Virtual Laboratory: This provides access in a cloud environment to a genome browser as well 
as other tools such as Galaxy. This will provide enhanced research opportunities by making it much easier to 
access tools needed for genomics research as well enabling collaboration between research centres nationally 
and internationally involved in genome research. 
 
Hosting of an online database: This web based database is currently undergoing a massive redevelopment 
in order to make better use of recent advances in web tools and services. It will be hosted on the QERN 
infrastructure to test the ability of the cloud as both a sandbox and development platform. As well as its ability 
to host online portals that provide access to data descriptions. 
 
Collaborative and storage environment of both 3D and real life animal tracking videos: This 
project will enable researchers to not only have a common storage point for sharing data but the processing of 
that data will occur at the same location. This means that animal researchers will not need to move their data 
from a storage location to a processing centre, it will all be able to be done in the same place. 
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Storage of an institutions publication repository: The objective of this project is to develop and 
implement a methodology for churning and checking darker repository content to allow for error detection 
and self-healing for objects stored in the context of long-term digital preservation. It should be possible to 
develop a metadata source for status information on the integrity of all digital objects in a collection at any 
given time. 
 
Cloud processing power to free up individual researchers computational resources: A number of 
projects have provided both high core high memory and low core low memory VMs to researchers to enable 
them to run epidemiological simulations in the cloud. We will be investigating the set up of these VMs in an 
attempt to improve processing time as a long term goal but in the short term the ability to have simulations 
running in the cloud which are accessible from any location via an internet connection has meant improved 
productivity as their primary workstation has not been out of use due to the high processing requirements of 
these massive simulations. 
 
Storage of significant digitized collections of historical documents: This project has been 
undertaken to test the ability of using the QERN to successfully store digitized documents of importance to 
history researchers. A safe secure and easy to use environment will be set up to enable the primary researcher 
to control who has access to the documents. This will test the ability of easily allowing access for the uploading 
and reading of the documents but also ensuring the integrity of the documents so that the information 
contained in them is preserved in its original state.  
 
To date the QERN program has had projects brought in by the eResearch Analysts from a broad range of 
disciplines, schools, institutes and universities. These projects come from both the sciences and humanities 
and cover a broad base of researcher disciplines such as: History, Genomics, English, Media Studies, 
Population Health, Neurophysiology, Cell Biology, Cancer Research, Ecosystems, Proteomics, Weather 
Modeling and Climate Change adaptation. To date, eight use cases have been identified to provide a broad 
range of scenarios researchers can use to take advantage of the cloud. 
 

EXPERIENCES GAINED AND LESSONS LEARNED 
 
This paper will report experiences gained from this pilot program. These are structured in three main areas: 

• The technical suitability of integrated NeCTAR/RDSI cloud for a large range of use cases and 
scenarios. The cloud is a complement to the High Performance Computer infrastructure which used to 
be the only source of research computing/storage facilities. 

• The research cloud operators should focus on providing high quality research services. The delivery of 
research services through a wide range of methods is the key to maximize the investment in the cloud, 
rather than treating the cloud as just VMs and storage.  

• Effective service management to ensure a smooth service delivery, high quality of services and the 
convenience of self-service and support environment are key to ensure a good user experience. 

 
Uptake of the cloud as a new kind of infrastructure is a non-trivial task. Just because there is a cloud, it doesn’t 
necessarily lead to massive uptake. Many different strategies and methods, most importantly, the collaborative 
strategies with existing research service providers are essential to lead to a high degree of uptake. 
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