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Research-Industry Square Kilometre Array Workshop
Westin Hotel, Sydney, 27 May 2009

SUMMARY OF OUTCOMES

Workshop background and objective
Background

The Workshop was initiated by the Industry Participation and Procurement Advisory Group which reports to the Australian SKA Coordination Committee.  The Workshop was organised by the Department of Innovation, Industry, Science and Research in consultation with the Australian SKA Industry Consortium (ASKAIC), the West Australian Department of Commerce and CSIRO.
The Workshop was chaired by Professor Peter Hall, Professor of Radio Astronomy Engineering at Curtin University of Technology and Deputy Director of the International Radio Astronomy Research Centre (ICRAR) in Perth, Western Australia.  A breakout workshop on data management issues was chaired by Professor Andrew Rohl, CEO, iVEC.  A breakout workshop on infrastructure and operations issues was chaired by John Humphreys, Chair, ASKAIC.
Participation was invited from ASKAIC members (including iVEC, West Australian Government and New Zealand Government), CSIRO, ICRAR and other selected stakeholders.  Over 40 people attended from industry, science agencies and government, including a significant contingent of engineers.  Workshop attendees are listed at Attachment 1.
Objective
The objective of the workshop was to facilitate:

· consideration of potential solutions/approaches to the various technical and logistical challenges of ASKAP, other SKA-related projects in Australia and the SKA itself;
· better understanding within the science agencies of the range of capabilities available in Australian industry that might assist the implementation of CSIRO and ICRAR projects and contribute downstream to SKA; and

· better understanding of ASKAP and the SKA project within industry.
Presentations

The Workshop commenced with presentations from Professor Hall, CSIRO, ICRAR and Department of Innovation on work now underway as part of Australia’s involvement in the international SKA program.  The focus of the presentations was on the technical and logistical issues to be addressed in the various projects.  Slides from the presentations are available at www.ska.gov.au.
Plenary discussion
The plenary discussion covered:
· opportunities for industry to participate in the pre-competitive/development phases of ASKAP and SKA;
· lessons that could potentially be learned from SKA precursor activities in Australia about the production/engineering challenges of scaling up to an SKA-scale instrument;

· how company-to-company collaboration can be facilitated domestically and internationally;

· the impact and importance of the acquisition/procurement model used for SKA; and
· a changing role for ASKAIC.

Key messages from the discussion were:

· Strong commitment exists within Australian industry (including through its global linkages) to engage with and contribute to the SKA and precursor activities.  There is willingness to contribute both individual and corporate expertise.
· An equally strong commitment exists in the research sector to assist Australian industry in positioning itself favourably in the SKA project.

· It would be valuable to identify, and if necessary establish, forums and opportunities for industry to feed into SKA Program Development Office (including PrepSKA) working groups and structures, in appropriate pre-competitive ways.  ASKAIC offered to provide a ‘menu’ of engineers with specific domain knowledge to be part of any relevant processes.
· DIISR took it as an action item from the Workshop to raise opportunities for industry engagement with the relevant organisations.
· CSIRO took it as an action item to initiate a program of technical discussions/interactions with local industry as part of its participation in international SKA program activities.
· ASKAIC will create domain specific working groups to provide a source of expert advice in areas such as green energy; remote area infrastructure and data transmission.
· ASKAIC members will use their global networks to help build industry recognition of SKA and the potential opportunities and benefits.  These contacts could assist in the development of ground-up support for the project and facilitate provision of advice on the SKA to potential partner governments from appropriate local sources.
· ASKAIC could provide a point of contact to help build collaboration internationally - including facilitating any international visitors who wish to gather information on SKA activities in Australia.
· There was interest in potentially broadening the opportunities for science-industry collaboration in the remaining development phases of ASKAP and other projects.
· A suggested model for industry-science collaborations was the Australian Defence Department’s RPDE (Rapid, Prototyping, Development and Evaluation) program – which involves collective participation by firms in developing solutions to specific technical problems in a pre-competitive environment.  The process would be open (as much as practicable) with any IP developed available to all the participants.
· The potential for such as a process to be a pilot for the SKA program was noted.

· There was agreement on the benefits of improved communications to industry on the ASKAP project, including the outcomes of technical reviews.
· CSIRO took it as an action item to further develop its mechanisms for technical communications.
· Industry offered to contribute more broadly to external reviews of ASKAP as a way to inject additional expertise into the project.

· CSIRO took it as an action item to seek additional industry participation in upcoming reviews.
· The opportunity is potentially available to develop an ‘SKA-model’ data management infrastructure in Australia through the ASKAP project, ICRAR and the new National Centre advanced computing initiative. 

· Australian precursor activities involving science agencies and industry will help to address some ‘production/engineering’ issues for SKA – but not others.  For example:
· ASKAP would innovate in areas such as receiver technology, operational algorithms and data flow/processing;

· ASKAP would not innovate in telescope control.  This will be a significant scale-up issue for SKA;
· ICRAR (i.e. its science and industry partners) has expertise and capacity to contribute to developing systems and designs related to the ‘data flow’ requirements of SKA;

· Although ASKAP and related projects would innovate and help road-test possible SKA HPC/data flow approaches – new models of processing and handling data volumes and rates will still be needed for the ‘exaflop’ system required by SKA; and

· Reliability engineering and mid production techniques are areas that won’t be resolved by science but are clearly problems for industry to address.

· The Workshop noted that the procurement and operational models for SKA would determine to a significant extent the type of instrument delivered.  It was agreed that early clarification of these matters would greatly assist development of the program and industry engagement.
· With the rollout of ASKAP beginning in the next year, the role of ASKAIC may need to change.  One possible direction would be to structure ASKAIC to provide a conduit for Australian industry engagement with the international program.  The question of how ASKAIC is supported and resourced going forward was raised.
Breakout sessions

The Workshop split into two smaller groups to consider issues in specific technical domains: Infrastructure/Operations and Data Management.  Key messages from the sessions are reported below.

Infrastructure and Operations – chaired by John Humphreys, Chair, ASKAIC
· The main discussion points were:

· identification of key engineering/production challenges for ASKAP and any scale up to SKA;

· learning the lessons from ASKAP and past large defence and engineering  projects;

· need for awareness of the international program (including design process) and timeframe for the SKA, and how to operate effectively within them; 
· the desirability of showcasing Australian industry capacity by greater involvement in the development of the Murchison Radioastronomy Observatory, including the deployment of advanced infrastructure at the site; 
· the capacity of industry to assist in producing working updates to the Australian proposal to host the SKA; and
· getting the right procurement/industry engagement model for SKA to facilitate effective industry involvement in addressing SKA technical challenges.

· The major engineering challenges will include remote site power that is cost effective and sustainable, and getting design and systems integration right to minimise whole-of-life costs.  In relation to system integration it would be important to avoid the mistakes made in large engineering projects (including software-heavy projects) in the past.
· The importance of effective project management (within an appropriate governance structure) to an endeavour on the scale of SKA was emphasised.  It was noted that a project like SKA would help to build broader, productive commercial relationships across the partner countries.

· The workshop considered the possibility of selected demonstration activities that would give strategic direction to Australia’s engagement in the SKA.  Possible approaches would be through formalised ASKAIC work groups and collaborative development projects (i.e. the RPDE model) – possibly focussed on site development issues.  
· The workshop considered an engagement approach whereby CSIRO would ‘mirror’ the 8 domain/engineering specialisations within the SKA Program Development Office (SPDO).  It would involve engineers from Australian industry providing advice or undertaking development activities within these domains.  Companies present considered that they have particular expertise in systems engineering/integration to contribute.
· The workshop discussed how to develop industry engagement internationally through the linkages of local companies.  There was also discussion of how local companies could play a role through coordinating visits to Australian by interested government and industry stakeholders.
Data Management

· The SKA program would benefit from close engagement in the broader development of best practice in data management.  It was suggested that an event involving global industry leaders, of which similar events have already occurred, would be a useful undertaking.
· There was further consideration, continuing the discussion from the plenary session, of the benefits of industry involvement in the precompetitive ‘design and define’ stage of the SKA and related projects.  There was consensus that such collaboration assisted industry engagement and facilitated effective participation in the competitive phases of a project.  It also provided an invaluable source of advice to project scientists and engineers. It was agreed that a coordinated Australian industry engagement with SPDO would be preferable than ad hoc approaches.
· More detailed briefings on the proposed ‘data flow’ architecture for Australian SKA precursor projects was provided by Dr Tim Cornwell, ASKAP IT Theme Leader, CSIRO and Professor Peter Quinn, Director, ICRAR.
· The ASKAP project is innovating in the following areas – PAF, algorithms and high performance computing/data management.  The two former areas are largely driven by science – while the later involves significant engagement with industry.  A primary driver is to provide for real-time use of data.
· ICRAR is developing a science archive system for ASKAP (by 2012).  It is also negotiating with the SPDO regarding the possible development of a costed design for the SKA data-flow system as part of PrepSKA WP 2 (also by 2012).  This work may involve collaboration with the Large Synoptic Survey Telescope project.  ICRAR would be holding an industry workshop later in the year regarding these developments.
· The data management issues for ASKAP are significant though manageable with the resources now available through ASKAP project, ICRAR and the new funding for SKA-related advanced computing infrastructure.  They involve data rate, data volume and data access/processing problems – which were described in some detail by Dr Cornwell and Professor Quinn.
· A particular system design issue is the trade-off between where computing capacity is located (noting that the telescope site is remote) and the requirement for network infrastructure.  It was also noted that ‘service levels’ for a science instrument may not need to match those of the consumer market.

· There was discussion of the specific scale-up issues that would need to be addressed in an SKA ‘exaflop’ system.  Many of the technical challenges are unknown and/or not currently surmountable.  A process for industry to engage with PrepSKA science agencies and SPDO on these issues will be critical to the success of the project.
· The potential for industry to take a broad view of opportunities in the Geraldton region which is the site of other major infrastructure projects was noted.
Summary of specific action items
	Action item
	Responsibility

	Raise opportunities for industry engagement with the SKA Program Development Office (including PrepSKA work packages) with the relevant organisations.
	DIISR

	Initiate a program of technical discussions/interactions with local industry as part of its participation in international SKA program activities.
	CSIRO

	Establish domain specific working groups within ASKAIC
	ASKAIC

	Further develop mechanisms for technical communications on the ASKAP project
	CSIRO

	Seek additional industry participation in forthcoming ASKAP program reviews
	CSIRO


Professor Peter Hall

Deputy Director, ICRAR and Member of IPPAG

June 2009
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