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Sixty years ago the great German novelist Hermann Hesse wrote a book called Das Glasperlenspiel (“The Glass Bead Game”). It was his last novel, and won him the Nobel Prize. When I read it as an undergraduate, I was struck by its idea that all of life can be expressed through intricate games played with small glass beads, atoms of our being, arrayed in an infinite number of ways to describe the great complexities of existence.
Then I went out into the world and left such metaphysical musings behind me. The practicalities of real life leave most of us with little time for philosophical speculation. But my thoughts returned to Das Glasperlenspiel, one of the most important books of my youth, when I came across an even more interesting work recently.
The book is called A New Kind of Science, by Stephen Wolfram. His thesis, closely and clearly argued over 1200 pages, is that science has been on the wrong track pursuing mathematical answers to complex questions about the world. The path to understanding existence, he believes, is through the reduction of physical phenomena to something similar to computer programs.
The basis of his idea is what Wolfram calls the “Principal of Computational Equivalence”, that the behaviour of complex systems in nature can be equated to those of a computer program. He further believes that many of these programs are essentially very simple, but when they are heaped upon themselves and each other they explain the great complexity of the physical world. The consequences are enormous, because it is that complexity that has often been used as the basis for arguing for the existence of a supernatural being. To Wolfram, God is a computer program.

I cannot in this short column hope to review a book of this complexity. There have been scores of reviews written, and of course you can always read the book. It is a very attractive and accessible piece of work, though a little too large to carry around in your briefcase. The best review I have seen, and the one that originally brought this work to my attention, was published in Wired magazine on 18 May this year (my thanks to Gareth Powell for sending it to me).
As its title suggests, there is little room for modesty in Wolfram’s book. He really thinks he is onto something, and is not afraid to say so. He says of his theory: “I have come to view it as one of the more important single discoveries in the whole history of theoretical science.” Right. What ever the case, I think he’s got a point, and I’d like him to be right. In any case I find the whole Stephen Wolfram phenomenon interesting in itself.
He was a prodigy, with a PhD from Oxford in theoretical physics when he was 20. He broke new ground in such areas as particle physics and cosmology while he was still very young, and was a major contributor to the emerging field of cellular automata, which became well-known through its relationship with fractals and chaos theory. But he has a practical side too. He became rich when he wrote a piece of software called Mathematica, which allows laymen to indulge in higher mathematics.

For the last ten years he locked himself away writing his opus, working all night, sleeping during the day, and running his software company by email. He emerged with his book, which he published himself, earlier this year. Now he’s involved in its promotion and in debates over its theories. Have a look at his website (www.stephenwolfram.com) and you’ll see what I mean: seminars, summer schools, downloadable software. Newton and Einstein didn’t have the Web, and nor were they into self-promotion on Wolfram’s scale. But there’s a lot more noise out there now, and you’ve got to push yourself a bit to get heard.
The arguments have begun in earnest, and will be with us for many years. Scientists don’t like to be told that they have been barking up the wrong tree. There has been much uninformed criticism of his work from scientists that cannot come close to him in intellectual ability, but also some reasoned debate from respected scientists who are not quite ready to take his whole construct on board.
The best of these I have come across is from Raymond Kurzweil, a leader in the field of artificial intelligence and head of his own successful technology company. It is one of the many great things about the Internet age that people like you and I can follow these debates easily, just by looking at the protagonists’ websites (Kurzweil’s is www.kurzweilai.net). Kurzweil thinks that Wolfram has some good ideas, and has added to our understanding of the world, but not that he has come up with anything revolutionary.
The debate over Wolfram and his ideas has scarcely begun. Is he, as he himself believes, another Isaac Newton? Maybe he is, maybe he isn’t. But the idea that life is a computer program – or indeed a series of glass beads arranged in intricate patterns on a game board – is appealing in itself.
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