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Every few years we see a major new computing concept. PCs, the Internet, client/server computing, Linux, the graphical user interface, and a half dozen other technologies have permanently changed the face of computing.
This will not end. New technologies and new ways of using existing technologies will continue to invigorate the computer industry. Here’s another one for you: grid computing.

The term is just coming into vogue to describe the linking together of hundreds or even thousands of computers to harness their total potential processing power. A good example, which you may have heard of, is the SETI@home initiative, where you can sign up to have your PC process radio signals from outer space in the search for a pattern that will indicate the existence of life forms elsewhere in the universe (SETI stands for “search for extra-terrestrial intelligence). The data is sent to your computer over the Internet, processed when your computer is idle (it makes a great screensaver), then sent back to the SETI@home people.
SETI@home (www.setiathome.ssl.berkeley.edu) has been around for a few years now, and is a comparatively trivial example compared to what is being envisaged. IBM has started promoting grid computing in a big way as the wave of the future, and the other two major systems vendors (there are only three of them left now), Hewlett-Packard and Sun, are also making noises about it. HP has been calling it planetary computing and Sun platform computing. The centre of grid computing research is at the Argonne National Laboratory, a US Department of Energy research institute in Chicago (www.anl.gov).
Earlier this month IBM brought Dr Ian Foster (“Doctor Foster went to Gloucester…”) to Australia to spread the grid computing gospel. Foster is head of the Distributed Systems Laboratory for Mathematics and Computing Science at Argonne, and professor of computer science at the University of Chicago in his spare time. Foster literally wrote the book on grid computing – see his fine layman’s overview in the February 2002 issue of Physics Today (www.aip.org).
I caught up with the unassuming and boyish Dr Foster at IBM’s flash new building in the Sydney suburb of St Leonards. He has the slightly distracted air of the scientist he is, his voice still betraying his Kiwi origins. What, in layman’s terms, is grid computing?

“It is a technology to enable the sharing of computing resources across institutional boundaries,” he says. “It builds on the technology of the Internet and the Web to provide a new class of computing infrastructure. It provides scalable, secure, high-performance mechanisms for discovering and negotiating access to remote resources.”

Foster believes the Grid (he capitalises it, like “the Web”) will make it possible for computing resources to be shared on an unprecedented scale, and for geographically distributed groups to work together in ways that were previously impossible.
“Hardware has been getting much cheaper, and Moore’s Law has ensured that processing power has been increasing exponentially. A PC now has the same processing power as a supercomputer had ten years ago. Data capacity and network performance are increasing at even faster rates.

“These improvements have forced a change in how we think about collaboration. We need to imagine new ways of working that are communication intensive, such as pooling computational resources, streaming large amounts of data from databases or instruments to remote computers, linking sensors with each other and with computers and archives, and connecting people, computing and storage in collaborative environments.”
Foster doesn’t know when this will happen, but he is sure that it will. He points to initiatives such as the Global Grid Forum (www.gridforum.org), which holds conferences on the subject twice a year (the most recent was in Edinburgh last week), and the Open Grid Services Architecture (OGSA), an initiative from a number of major vendors to ensure standardisation of grid computing technologies, and the Globus Toolkit, developed by Argonne Labs and IBM to enable the development of grid computing applications.

There are some inhibitors to the growth of grid computing, admits Foster, but they tend to be commercial rather than scientific. Security is a major issue, as it is with the web services standards that grid computing will be based on. Another is billing – if different organisations are sharing computing power, how do you work out who pays for what?

But he, and vendors like IBM, believe these issues will be resolved. The promise of grid computing is too great for them not to be. “It’s all about integrated resources across administrative domains, using standardised protocols, and delivered with a non-trivial quality of service. Once we do those three things, we will have grid computing.”
Grid computing, like many initiatives in computing, has come out of academia. The World Wide Web originated in a research lab (CERN in Switzerland), and the Internet itself began as a experimental US Department of Defense network. But if the technology is good enough, as it often is, there comes a time – an “inflection point” is the jargon – when these technologies leave the laboratory and change the face of everyday computing.

I feel that grid computing’s inflection point is just around the corner.
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