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How big is a kilobyte? Do you know? Is it 1000 bytes? Or is it 1024 bytes? Does it matter?

For many years now, people in the computer industry have been using the prefixes like “kilo” and “mega” and “giga” to refer to some of the very large numbers that we now need to describe computer storage and other things, such as processor speed and data communications bandwidth.

But there is a problem. “Kilo” refers to “a thousand” – in other words, 10 x 10 x 10, or 103. At least, that was its intended usage. But when used in the common IT parlance “kilobyte”, it means 1024.

The difference occurs because computers are binary – they operate in powers of two, rather than powers of 10. It’s just coincidence that a power of ten (in this case 103) is reasonably close to a power of two (in this case 210), and it seemed convenient to adopt the widely used decimal prefix. It didn’t seem to matter, because the difference is only 2.4 per cent.
But there is a problem. The differences become significant when we move into the higher multiples. A thousand kilograms is a megagram (better known as a tonne), and a thousand million litres is a gigalitre. But if you continue with the incorrect convention of applying powers of two to gigathings, something interesting and alarming things happen.
A megabyte should be a thousand thousand, or a million, bytes. But it is not, at least in common usage. It is 1,048,576 (or 220) bytes. You see what is happening? The difference between the decimal mega and the binary mega has more than doubled, to more than 4.8 per cent.

Because of the wonders of mathematics, the differential gets larger and larger the higher the unit that is used. It’s like compound interest. For gigabytes it is over 7 per cent, and for terabytes it is nearly 10 per cent. For yottabytes, which is as high as the standards people have gone, the figure is over 20 per cent, which is significant.

This is already causing problems. Some network designers have used megabits per second to mean 1,048,576 bits per second, in the binary fashion, while the standard usage in telecommunications engineering is a million bits per second. The potential for confusion, and for incompatibility of standards, is obvious.

This divergence in the “true” value of decimal prefixes and in the use of decimal prefixes to signify binary prefixes has attracted the attention of the International Electrotechnical Commission (IEC), an international organisation for the worldwide standardisation of electronic terms. The IEC has proposed a new set of terms to describe binary multiple derived from decimal multiples:
	Factor
	Name
	Symbol
	Origin

	210
	kibi
	Ki
	kilobinary

	220
	mebi
	Mi
	Megabinary

	230
	gibi
	Gi
	Gigabinary

	240
	tebi
	Ti
	Terabinary

	250
	pebi
	Pi
	Petabinary

	260
	exbi
	Ei
	Exabinary


Under this scheme, we won’t have kilobytes anymore (except when we truly mean 1000, rather than 1024, bytes). We will have kibibytes. And mebibytes and gibibytes.

All this is explained with great clarity at www.physics.nist.gov/cuu/units/binary. “It is important to recognise that the new prefixes for binary multiples are not part of the International System of Units (SI), the modern metric system. However, for ease of understanding and recall, they were derived from the SI prefixes for positive powers of ten.

“As can be seen from the table, the name of each new prefix is derived from the name of the corresponding SI prefix by retaining the first two letters of the name of the SI prefix and adding the letters ‘bi,’ which recall the word ‘binary’. Similarly, the symbol of each new prefix is derived from the symbol of the corresponding SI prefix by adding the letter ‘i’ which again recalls the word ‘binary’.”

Now all this makes perfect sense to me. The IEC’s ideas have not yet been adopted by the IEEE Standards Board, which ultimately determines such things (and which recently brought us “zeta” and “yotta” to signify 1021 and 1024). But the IEEE recognises there is a problem, and has decreed that mega and giga and all the rest should be used only to signify decimal multiples, and if they are used to signify binary multiples, this should be explicitly pointed out “until such time that prefixes for binary multiples are adopted by an appropriate standards body”.
We are fortunate that the binary multiples are higher than their decimal equivalents. That 60 gigabyte (binary) drive you installed in your computer last week is actually more than 64 gigabytes (decimal). Imagine the chaos if it were the other way round. In our litigious society, it is easy to imagine vendors being sued for misrepresentation.

Of course, the disk drive is not 60 gigabytes. It is 60 gibibytes. Sound weird? All new nomenclature does. And just remember that 1024 gibibytes makes a tebibyte.
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