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All the adverse publicity about Microsoft recently has largely deflected attention from the computer industry’s other great arrogant monopolist, Intel. Intel makes most of the microprocessors that power our PCs and laptops, and has had as little competition in its arena in recent years as Microsoft has in its.

Indeed, the two companies are so closely linked that the term “Wintel” has come into use, meaning the running of Windows software on Intel processors. Intel’s marketing and product development practices are almost as predatory as those of Microsoft, as is its failure to tolerate competition.

Intel’s style was set by Andy Grove, its long time president, who retired from that position only recently. Grove was, to put it mildly, an obsessive individual, who turned his highly developed persecution complex into a business philosophy. His book Only The Paranoid Survive is a modern business classic, as well as being an interesting psychological study.

But just as Microsoft’s long reign is coming to an end – more because of changes in the technological landscape than because of the many lawsuits against it – there are also signs that Intel’s dominance will be a passing phase. This is happening for different reasons. Intel is being beaten by technology.

In February this year a company in California called Transmeta released an entirely new chip. It is called the Crusoe, and it is unlike any microprocessor that has ever been developed. To explain why it is so novel, and why it poses such a threat to Intel, it is necessary to delve a little into the history and technology of microprocessor design and marketing.

Microprocessors put all of a computer’s processing power onto a single integrated circuit (otherwise known as a chip). Previously, this processing power was spread over a number of chips, or contained within more bulky and complex circuitry. Microproccesors enabled computers to become very small. Without microprocessors we would not have PCs. 

It is generally agreed that Intel developed the first commercial microprocessor, the 4004, in 1971. Seems like only yesterday. The 4004 was replaced by the 8008 a year later, and by the 8080 in 1974. The 8080 is famous for powering the Altair, the first personal computer. Then in 1978 the 8080 became the 8086.

By this time Intel was not alone. Zilog’s Z80 became a very popular microprocessors, and was in many ways a better chip than Intel’s 8086. So was Mostek’s 6502, which powered the Apple II. But Intel’s fate turned when IBM selected its 8086 processor to power the first IBM PC. (Microsoft’s success dates from the same time, when MS-DOS was selected as the PC’s operating system, ahead of technically superior rivals).

The 8086 evolved into the 80286 in 1982, the 80386 in 1985, the 80486 in 1989, and then the Pentium in 1993, when Intel decided to switch to names rather than numbers. Every Intel processor has had to be compatible with the chip than went before it, which means today’s fastest Pentium III will still run programs written for the 8086 over 20 years ago.

This has been both Intel’s strength, and its weakness. It has meant Intel has been able to maintain market dominance, because its architecture has assumed near-monopoly status, but it has also meant that it has been restricted technologically. This has allowed many rivals to offer technically superior chips, most of which Intel has nevertheless been able to see off.

The competing architectures have mostly been based on a design philosophy called RISC (reduced instruction set computing), which has made chips faster by cutting down on their complexity. Most other microchip architectures in use today, including Sun’s SPARC, IBM’s PowerPC and Compaq’s Alpha, use RISC technology.

But even though RISC chips are better chips, they have not been successful at the PC level, where Intel’s advantages of incumbency have made it difficult for its rivals. Even at the high end, Intel has been very successful , because it has been able to drive its cost of production down because of the high volumes it produces. The cost of designing a new chip, and of setting up a factory to produce it, is very high, but after that production costs are very low. This vastly favours high volume manufacturers like Intel.

Intel’s other major competition has come from a company called AMD, which makes reverse-engineered copies of Intel processors. Intel hates this, but AMD’s existence is mandated by the US government’s dual supplier policy, so it has always had to live with its upstart rival.

But now Intel faces a new challenge. Transmeta’s Crusoe chip uses an entirely new technology called VLIW (very long instruction word) to run the same software as Intel’s chips, or indeed any other microprocessor architecture. This is not an emulation, which allows one chip to mimic another by running piece of software, and which slows down things considerably.

Rather, Transmeta’s VLIW chips can actually run Intel instructions faster, because they are translated on the chip itself and processed in parallel, rather than one after another. Transmeta has attracted major investors, including Compaq, IBM and Gateway, and Internet provider AOL. It is headed by David Ditzel, who used to head up Sun’s SPARC development, and has attracted the likes of Linux originator Linus Torvalds and senior Intel engineer James Chapman.

AOL and Gateway recently announced that they will use Tramsmeta’s chips in their new Internet Appliance, and other manufacturers are lining up to employ the Crusoe. It is expected to be especially popular in laptops, because of its much lower power consumption.

Intel, true to form, professes not to be worried, and has announced that it will release a low-power version of the Pentium Real Soon Now. And of course, it is large enough to crush Transmeta if it weren’t for the fact that it and everybody else is on notice now that uncompetitive behaviour will not be tolerated under the US legal system (this is the real benefit of the Microsoft case).

Transmeta has been five years developing its chip. Its activities have been shrouded in secrecy, but now they are out in the open. Intel, finally, has good reason to be paranoid.
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