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Every year or two I like to catch up on the latest battle in the Chip Wars. There are a half dozen or so microprocessor architectures, though the number is declining every year. It seems increasingly like we will eventually be left with just two or three – a clear leader and a couple of competitors – as has happened in most mature markets in most industries.

Indeed, we can already pretty well tell who the winners will be. Number one by a large margin is Intel, whose latest architecture, the Itanium, is a descendent of its first 4004, released way back in 1971. This processor architecture has had many names, but is still often referred to as the X86, because during the 1980s and early 1990s the different models had snappy names like 80286, 80386 and 80486.
In 1993 Intel moved from numbers to words with the release of the Pentium, which is still with us today. The Itanium is a successor to the Pentium and the earlier X86 chips. It is a 64-bit pit processor, the Pentium was a 32 bit processor, and the early X86 chips were 8 or 16 bit processors.

The number of bits refers to the amount of memory the microprocessor can directly address. This is a rather technical discussion, and generally speaking the higher the number the better, but it is a big deal moving from one to the other. Operating systems and applications have to be rewritten. Currently most software is written for 32 bit processors, and 64 bit devices will only gradually come into use.

The number of bits is one of the many distinguishing features of a microprocessor. Other important aspects are the clock speed, the number of secondary functions the chip is capable of performing, and the philosophy of its internal design architecture. These factors explain much about the nature of the debate over the pros and cons of different chips.
The clock speed refers to how quickly the microprocessor executes its instructions. It is one of the most quoted figures of processor performance, but it is problematical. Generally speaking, the faster the speed the better, but processor performance also depends on what else the chip is doing, and how it is doing it.
Modern microprocessors are almost infinitely complex beasts. They not only act as CPUs (central processing units), they are also capable of processing data for a range of other activities, such as video and wireless connections. They also have different ways of communicating with the outside world, with memory caching and communications busses and all sorts of other esoteric things.
Then there is design philosophy. The big argument used to be over RISC (reduced instruction set computing) versus CISC (complex instruction set computing), but no-one mentions it much any more. RISC was supposed to be better, because it was more efficient to execute lots of smaller instructions quickly than fewer larger instructions less quickly, but the arguments have died away as all chips have become more powerful.

Chip design and manufacture is a black art, closer to magic than to any normal human activity. This leaves a massive amount of room for debate, misinformation, and misunderstanding. Rarely have I seen more heated arguments in the computer industry than those over the relative merits of different computer chips.
Fortunately, most of these arguments are irrelevant. The number of architectures is dropping, because the money and effort involved in maintaining has become too high. All the chips are now so powerful that performance is less of an issue than it used to be. The incremental improvements are also smaller.

There used to be dozens of chip architectures – just about every hardware manufacturer made their own. Today there is Intel, and its rival AMD, which makes compatible microprocessors. IBM makes a chip called the PowerPC, and Sun has an architecture called the SPARC, which it designs but does not manufacture.

Hewlett-Packard has an architecture called the Alpha, which it inherited from DEC by way of Compaq, but it has said that Alpha will soon disappear because the cost of development has become too high. HP has thrown its weight behind Intel’s Itanium, which it helped develop.

Intel has vast economies of scale, which is why it can afford to make chips cheaper than anyone else. Even if those chips are not as good as those from other manufacturers, because they are so much cheaper the price/performance equation always comes down on Intel’s side. With the imminent move to larger wafer sizes, that advantage will increase. (The wafers are the big pieces of silicon the chips are made from).
Only IBM, with the PowerPC, can match Intel’s quantities. Sun’s SPARC, though an excellent architecture, is now feeling the same sorts of competitive pressures as those that knocked Alpha out of the game, and many analysts are asking whether Sun has a viable future as a hardware manufacturer. All the signs are that it will come down to a coexistence between Intel and IBM, with a couple of niche players.
Some will mourn the passing of the Chip Wars. I will not be one of them.
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