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Ron Ekers, 18 July 2003.
· Joint meeting of the large telescope and virtual observatory communities
· IAU executive (in its wisdom) combined the requests for a meeting on large telescopes with the request from the Virtual Observatory community into this single Joint discussion JD8.  I will comment on the differences in approach between these two groups but also on the need for both to work closely together and our hope that IAU can facilitate this interaction.

· Some comments based on my involvement in radio astronomy

· Radio astronomers were early adopters of digital technology because their data often started in digital form (eg a synthesis image is computed).  An excellent example was the early development of the very successful and internationally accepted FITS standard for image exchange.  However as a community the radio astronomers now trail in our use of widely accessible archives.

· For the VLA the impact of new algorithms and data processing software was greater than the impact of the hardware.  The original VLA specification was to produce an image with optical resolution, a few hundred pixels on a side and a dynamic range of a hundred.  The rapid increase in digital processing speed and the invention of deconvolution and self calibration (adaptive optics) algorithms resulted in multi-channel images with thousands of pixels on a side and dynamic ranges up to 100,000:1.  Message - both hardware and software developments are needed to exploit the potential of new facilities.

· The data rate from the VLA correlator could not be fully processed until about 5 years after the beginning of full operations in 1980.  Recently an expert from the computer industry commented on the wisdom of this approach.  Since the time scale to build hardware is longer than the Moore’s law time scale for the developments of digital signal processing an optimum design over the lifetime of the hardware would start with inadequate computing capacity.  I didn’t admit that we hadn’t actually thought this through at the time!  I mention this to illustrate the need to include projections of future capability when designing instruments.

· I have been involved in managing both hardware and software projects and am always struck by the difference in approach that is needed.   Hardware (for major user facilities, rather than laboratory experiments) use professional project management techniques which follow industry practice while some of the most successful software projects depend largely on a small number of prima donna experts.  However attempts to introduce software management tools from the computer industry have had limited success in astronomy.  I think this difference has in part lead to the very different issues and approaches which are discussed in the two halves of this JD8 meeting.

· Why we need to diminish the separation between the IVO and the telescope building communities

· First both communities can exchange experiences and learn lessons from each other.  It is well established that interactions between diverse groups stimulates innovation.

· The IVO community needs to understand the impact of the new technology.   As is being discussed throughout this meeting technology now allows vastly enhanced survey capability, eg SLOAN, 2dF, HI multibeam, aperture synthesis.  

· The technology developers also need to understand the implications of the IVO since this new paradigm might effect optimum hardware design.
· In both these cases it is a difficult problem because the optimum strategy for new facilities depends on the extrapolation of expected performance into the future.

· Note the impact of the differences in time scales for these developments.  Eg the time scale to write complex software is now longer than the time scale for computing hardware developments.   An intriguing consequence of this is that software should be started early and treated as part of the capital investment while at least part of the hardware is better treated as operating costs and be continually upgraded.

· Consider the analogy of building a house in relation to some of the issues facing IVO developers.

· It is not necessary to hold meetings between the carpenters, the plumbers and electricians etc to work out how to make it all fit together; instead there are well developed interfaces so each group can do their own job independently.

· How IVO developments can assist the development of tools to exploit shared databases.

· Medical research involving epidemiological studies could progress rapidly if the huge databases of medical and demographic information could be combined.  However the linkage is through peoples names and these can’t be used without unacceptable invasion of privacy.  Fortunately for astronomers the stars and galaxies have no privacy requirements so we can develop tools to link and explore multi-wavelength databases in a much easier environment.  Such tools will later help solve the far more difficult epidemiology problems.
· What is the role of the IAU

· Our mission is to develop and promote the science of astronomy worldwide

· We have set up a working group of the executive to promote the early discussion and dissemination of information on large scale astronomical projects (the WGLSF) and it will be meeting all day on Tuesday.

· As noted by Eton Schreier this morning VO has to be international to succeed so the link to IAU is very natural

· It is not appropriate for IAU to have a controlling influence but rather to facilitate communications and establish and promote use of standards.  We need you to tell us what we can do to create the organisation structures to make your job easier.  Commission 5 already has some structures in place and I am sure the EC will be very supportive for your new proposal for an IVO working group.

· Finally I wish you great success in this visionary project to create a virtual sky assessable to all in all wavebands and I look forward to seeing progress in Prague.
