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The prospect that David Gelernter describes in “Mirror Worlds” sounds like a late 21st-century science-fiction fantasy. “You will look into a computer screen and see reality,” he writes in his prologue. “Some part of your world — the town you live in, the company you work for, your school system, the city hospital — will hang there in a sharp color image, abstract but recognizable, moving subtly in a thousand places. This mirror world you are looking at is fed by a steady rush of new data pouring in through cables. It is infiltrated by your own software creatures, doing your business.”




Yet the fulfillment of this prospect does not lie a hundred years in the future, Mr. Gelernter says; it is going to happen very soon. In a concluding summary, Mr. Gelernter, who teaches computer science at Yale and is an expert on artificial intelligence, writes: “If we had the luxury of devoting ourselves to full-time mirror-worlding, we’d have a complete prototype in a year or two. One way or another, we or some other research group will almost certainly have produced a full-fledged, large-scale mirror world by the end of the decade.”




Moreover, he explains in concrete detail that a nonexpert can easily understand just how mirror worlds are going to come into being. He begins by defining the tricky concept of what computer software is: “The program text — the words and symbols that the programmer composes, that ‘tell the computer what to do’ — is a disembodied information machine. Your computer provides a body.”




He goes on to describe how computer programs work, what a simple one looks like and how the high volume of data feeding a mirror world would demand that huge programs be broken down into “asynchronous ensembles,” or groups of independent information machines working together. These infomachines, as he calls them, are basically what all nature and mankind employ, because when you stop and think about it, “physical, chemical, biological and sociological systems are virtually all asynchronous ensembles of one kind or another.”




And he handles these highly abstract concepts with some flair. Describing the way information is processed by a “trellis,” a kind of program that makes the connection between external data and internal mirror reality, he writes: “A pounding rush of data thunders into the machine; to sight down a trellis from the top is to stand on the upper roadway seeing, hearing and feeling the spillway at the base of a concrete dam, billowing mist. This outpouring of raw numbers is tamed and transformed, as it flows upward, into the nuanced silence of a carpeted room.”




So he makes it easy to imagine how you could sit in front of your computer, select a mirror world, zoom in and poke around, like an explorer in a miniature submarine. “You can see traffic density on the streets, delays at the airport, the physical conditions of the bridges, the status of markets, the condition of the city’s finances, the current agenda at city hall and the board of education, crime conditions in the parks, air quality, average bulk cauliflower prices and a huge list of others.”




Of course, some readers are not going to be thrilled by this prospect, and Mr. Gelernter is aware of them. To those who may worry about security and privacy he offers assurances that information within a mirror world will be as safe as it would be in a good real-world security system.




And to those who dread that they may become too dependent on their computers he responds that mirror worlds are going to happen no matter what. The programs that will run them are the logical solution to gaining control over huge systems like air traffic or roadway networks that now threaten to engulf us.




In fact mirror worlds may even embrace artificial intelligence, if, as Mr. Gelernter evidently suspects, mind is based on a vast storehouse of memory and not on “a dense intertwined superstructure of categories, rules and generalizations, with the odd specific, particular fact hanging from the branches like the occasional bird-pecked apple.”




Mr. Gelernter is studiously playful. He observes that while the point of designing good software is to solve a hard problem, some of the best software being produced today is “applied art,” because art requires discipline. “You can’t push if nothing is pushing back.... You can offend people, sure, but you can’t surprise them.... Technology, on the other hand, still pushes back.”




In short, whether or not the prospect of mirror worlds pleases you, this is a highly edifying book on the whole world of computers. For anyone who has wondered what the next stage of the computer revolution will be like and how it will enrich our lives considerably more than the availability of word processors and calculators has, “Mirror Worlds” offers some answers.




It tells you how Hamlet’s dream may be fulfilled: “I could be bounded in a nutshell, and count myself a king of infinite space.” Even more grandly, it permits you to imagine ways of negotiating the great metropolis without ever losing your temper or being mugged.




      

    

  