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Let us talk today about numbers, which seem to arouse an unaccountable passion in many otherwise placid people.

Human beings are not naturally numerate. It is something we need to learn, and the evolution from the “one, two, many” counting system of the Neanderthals has taken a very long time.

Computers and mathematics are closely related fields, and they are in turn closely related to logic. At the heart of it all is binary arithmetic, something it is often easy to forget when computers are used primarily to store and propagate non-numeric information.

We are so used to counting up to ten that we tend to think it is a law of nature. It is not. It is arbitrary, a function of the number of fingers we have. Ten is not even a very good number to base a counting system on, because it is divisible by only two other numbers, two and five.

It would have been much easier if we had evolved with six fingers and toes. Twelve is an eminently sensible number, because it is divisible by two, three, four and six, which makes it a lot easier to divide up portions. We recognise this simple fact in the continuing popularity of the dozen.

Binary arithmetic uses just two numbers, zero and one. The first number is 1, the second is 10, the third is 11, the fourth is 100, and so on. The great advantage of this system is that the zeroes and ones can be easily represented by switches, which can be either off or on.

A switch can’t be half on or half off, just as you can’t dig half a hole or be half pregnant. It is all or nothing, which makes it very easy to store and transmit binary – otherwise (incorrectly) known as digital – information electronically.

There are many algorithms that translate bits (the word is short for “binary digits”) into text or sound or image, or back to regular inefficient decimal numbers. It is one of the wonders of the modern world that virtually everything can be reduced to a string of zeroes and ones, thence to be infinitely copied and scattered around the cosmos.

It is a function of digital technology that improvements take place in great leaps and bounds. Moore’s Law, which states that the number of on-off switches in a computer (in other words, its memory and processing capacity) doubles every 18 to 24 months, is well known. It means that computers grow twice as powerful every two years, and four times as powerful every four years – but eight times as powerful every six years.

The performance goes up exponentially. When I was selling Apple IIs for a living 20 years ago, 64 kilobytes of RAM was a lot. The first hard disk drives, with 5 Megabytes of storage, were just coming on to the market. Now 64 Megabytes of RAM is normal, as is disk storage of 6 Gigabytes. There has been a thousandfold improvement in 20 years, and the vast majority of that has taken place in the last five or six years.

The same is true of bandwidth, the term used to describe the number of bits and bytes that can be pushed down a wire. After a slow start, bandwidth capacity is growing at an even faster rate, though the improvements tend to be incremental rather than gradual.

These improvements are placing our numbering system under some strain. We are all familiar with kilobytes and kilometres, and the K suffix is now widely used to denote 1000, as in Y2K, or that she earns $60K a year. One thousand kilosomethings is a Megasomething, 1000 Megasomethings is a Gigasomething, and 1000 Gigasomethings is a Terasomething.

(Actually, in binary arithmetic, the multiples happen at 1024, which is a power of two, but that is not overly relevant).

We are in danger of running out of terms to describe the vastly increasing orders of magnitude that exponential improvements in technology are forcing upon us. After Tera comes Peta (“Petabyte” sounds a bit like a dog food), then Exa. Then we run out.

Until recently. The International Standards Organisation, which rules on such matters, has recently given as a few new prefixes to see us through for a few more iterations of Moore’s Law. Under the  ISO’s Systeme International (SI), 1000 Exasomethings equal a Zettasomething, and 1000 Zetta somethings equal a Yottasomething.

Can it be two long before our laptops have 10 Yottabyte drive?
These terms come from a mixture of languages. Yotta is from the Italian word for eight, and Zetta from seven in the same language. Exa and Peta are from the Greek words for five and six.

On a closing note, let me add some fuel to the Millennium debate, which is very much about numbers and which shows the passions they arouse. I wrote in this column last week that I am a convert to the view that we are now in the new Millennium, and that those who say that it doesn’t begin until 2001 are not only spoilsports, but are wrong.

My simple comments attracted a torrent of email, much of it reasoned, some of it predictably abusive. The old arguments about there being no year zero were trotted out by the 2001ers, and how the 2000th anniversary of our current date system doesn’t happen until the end of this year.

We know all this. But that is not the point. Putting aside the issue that moving directly from 1BC to 1AD is mathematically absurd, and that the existing date system is therefore based on a logical error, there is the simple fact that the human brain takes note of numbers clicking over. The move from 1999 to 2000 is much more noticeable than that from 2000 to 2001, and therefore much easier to mark as significant.

It is not a case of defying logic, but of applying commonsense. The two are not at odds. It’s all arbitrary – we are in the first year of the 2000s, and at the end of this year we will mark 2000 years since a poorly designed system was incorrectly and retrospectively applied.

Take your pick.
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