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Background 

CSIRO is one of the largest and most diverse scientific institutions in the world with more than 50 sites 

throughout Australia and overseas. A 2007 review of high performance scientific computing (HPC) identified that 

CSIRO should not only offer HPC infrastructure, but should work closely with researchers to improve its uptake 

across all scientific domains. How best to provide the required training and engage with distributed researchers was 

unspecified. 

The Accelerated Computing Initiative was put in place as part of the Computational and Simulation 

Sciences Transformational Capability Platform (CSS) which facilitates collaboration and networking between 

CSIRO’s research groups. Accelerated Computing targets new users and also supports existing ones to explore new 

and novel compute architectures such as those based on Graphics Processing Units (GPUs). The Accelerated 

Computing name arises from the use of GPUs for computation in this system, where they are often referred to as 

accelerators. 

 

The Old Model 

Formerly, CSIRO’s divisions were responsible for purchasing their own IT hardware including high 

performance computing facilities. Seven years ago IT services were unified, however it has only been in the last four 

years that HPC has moved primarily to central shared systems. Centralisation of hardware results in higher 

utilisation and thus cheaper computation, and provides capabilities otherwise unavailable on local systems. Smaller 

projects often lack the funding to purchase HPC hardware so while the former model was fine for research in a 

division with existing HPC investment, it was not ideal for the first researcher in a team needing such capabilities. 

Centralisation involved taking an active role managing the division-bought hardware and moving many users onto 

shared systems. This was done without merit allocations or direct charging back to the researchers and was provided 

by the Advanced Scientific Computing team (ASC). 

Historically divisions would employ their own computational experts. These programmers might join a 

project being unfamiliar with the HPC resources, lacking familiarity with the specific science domain, and without 

organisational knowledge of CSIRO. Frequently the programmers would be on a term appointment due to the short 

lived nature of the projects, leading to a loss of any expertise developed in that time. 

Additionally, when researchers produced a workflow they would focus their computation on one HPC 

system. There was no mechanism for the discovery of HPC systems or services until something went wrong with 

their existing methods and the user contacted the help desk. New researchers received informal training from 

colleagues and answered specific questions from the user guides / FAQ which limited their exposure to alternative 

ideas. 

Over the past two years HPC and parallel programming expertise has also been expanded within ASC. 

While there had always been the HPC help desk, there was limited programmer resources and support was confined 

to debugging, software installation and general troubleshooting. 

 

 

The New Model 

ASC has now increased its number of high performance computing and computational science experts and 

made them available to researchers for longer engagements called Accelerated Computing Projects (ACPs).  

Researchers apply for an ACP that is typically no more than two months of effort spread over half a year. 

The projects relate specifically to the use of high performance computing and must be endorsed by a division chief 



as a priority science area. Projects involve, but are not limited to, porting workflows from desktops to HPC systems, 

extensive profiling and code optimisation, and training activities. 

Users are encouraged to apply for extensions to ACPs once the initial goals are met. By providing expert 

guidance and making incremental changes, ACPs move the users workflows in the right direction even if they do not 

themselves produce a science result. 

ASC also runs regular HPC workshops to expose users to all our services: compute, data, visualisation, and 

more advanced topics like GPU programming. ASC still provides all of the support capabilities through the help 

desk and researchers can still second ASC staff directly to work on projects if they choose. 

 

Case Studies 

The workshops have been a big success in terms of attendance but it is unclear at this stage how well that 

translates to HPC uptake and improved science results. Often ASC must still engage with researchers directly on a 

problem before they really embrace HPC, potentially via an ACP. 

There have been a number of ACP successes, for example the project with a CSIRO researcher whose 

productivity was being limited by the performance of the ArcGIS software. New methods were developed by ASC 

to operate directly on the existing data sets, using the Python programming language and associated scientific and 

numeric libraries. This included scripts to manage jobs and workflows, issues of data management, use of GPU 

accelerators, and extensive performance and scalability testing. At the conclusion of the project ASC ran a training 

workshop to disseminate the knowledge to the wider researcher group. ASC received excellent feedback on the 

process and a paper on the methods and results has been accepted for publication in a journal. 

In other cases, failure has still been a success; one project examined the feasibility of using GPUs to 

accelerate OpenFOAM, an open source computational fluid dynamics code. While the project demonstrated GPUs 

were unlikely to offer any performance benefit, it was still deemed worthwhile as the researchers were saved from 

the considerable effort in developing their own GPU programming expertise. 

Sometimes a failure is unavoidable; frequently users do not know what they want or need from HPC. 

Requirements are often hard to specify and deliverables vaguely described. In these cases the result may not be to 

move the users work load to ASC systems. The engagement is still worthwhile: the researcher goes away with a 

better understanding of HPC, the ASC better understands their problem domain, and both are more likely to re-

engage in the future. 

 

Discussion 

The high cost of hardware and decentralised programming expertise provide impediments to HPC uptake. 

Providing the services centrally allows the cost to be amortised over many projects and facilitates development and 

retention of HPC expertise. Of special importance is that the service is freely available; this is possible within 

CSIRO as ASC and the divisions are one organisation. Short but recurring collaborations with researchers help ASC 

develop domain specific solutions and the knowledge is retained within the organisation for longer than a term 

appointment directly in the division. While it may be difficult to apply this approach directly where HPC providers 

and researchers are not a single organisation, a merit allocation scheme for programmer time in addition to CPU-

hours would be recommended. 
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