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What’s the big deal? The big deal is that you live in an incredible, super-charged, super-connected digital world that your grandparents could never have dreamed of. But do you know how it all works?


Course I do. You just switch on the computer, click the app or browser thingy, and . . .


Okay, so maybe you know how to use computers, but do you know how to fix one or build one? If someone asked you to, could you design a robot, a smartphone or a 3DTV?
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Well, if you put it that way . . . err . . . no. I s’pose not.


Here are some even simpler ones for you: what is a robot? And what is a computer?


Easy! A robot is like a big, metal . . . err . . . person, and a computer’s like an electronic notepad with . . . well . . . you type on it, and there’s a screen and windows and apps and stuff, and . . . (sigh). Maybe it’s not that easy after all.


Wouldn’t you like to Know the answers to those questions?


I bought this book, didn’t I?


Good point.


Go on, then.


Right – first up: robots. In short, a robot is a machine that does things for humans. Often boring, difficult or dangerous work that humans could do, but really rather wouldn’t. Some robots look like humans, or mimic human movements. But many don’t. in fact, most robots look nothing like humans, and move more like snakes, insects or other animals.
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Really? Robot snake? and insects?


Yep – more about those later. For now, it’s enough now this: right now, there are millions of robots in the world, doing millions of though, tricky of jobs – on land, on sea, underground and even underwater. And to build a wording robot . . . well . . . motors, batteries and body parts are not enough. You also need to give it some sort of electronic brain or controller. That’s where computers come in.
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Okay, then – so what’s a computer, and how do you build one of those?


A computer is any device that helps humans to deal with (or make sense of) information. They get their name from the word compute, which means to add up. This is because the earliest computers were simple counting tools, used to do sums that were too tricky for humans to do easily in their heads. Over time, these developed into modern computers, which are electronic machines that not only help us mate sense of numbers, but also of patterns, pictures, words, chess moves and much, much more.
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Counting machines


The abacus


This was the earliest ‘computer’ (or computing device) and dates back to around 2500 BC. It was used by the mathematicians of ancient Babylonia (who lived in what is now known as Iraq). It was invented to help calculate trades between farmers, merchants and customers. Later, Chinese mathematicians and craftsmen made handy, portable abacuses using beads threaded on to wire.
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The mechanical calculator


Invented by French mathematician Blaise Pascal, in 1642, it cranked out eight-digit additions using hand-turned cogs, gears and wheels. But, amazing as it was, Pascal’s machine couldn’t subtract, multiply or divide – only add.







The ‘difference engine’


In 1849, English inventor Charles Babbage designed his enormously complex ‘difference engine’. Babbage never lived to see his designs become reality, but the Science Museum in London built the machine according to his original plans (made up of an astonishing 25,000 individual parts). It could perform complex multiplication sums up to thirty decimal places and had many of the basic elements of modern computers, including a memory, a processor and switchable functions or programs.
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Size matters


The valves and switches that went into the first electronic computers were much bigger than the microscopic circuits we use today. This made the computers themselves pretty chunky as a result. Check out these bad boys. In their time, these computers were about the smallest and best you could get. Good thing they’ve come on a bit . . .




















	Computer


	Year


	Memory


	Weight


	Size of a . . .







	UNIVAC


	1951


	l-9kB


	24,000 kg (53,000 Ib)


	Room







	Altair 8800


	1975


	32-64kB


	13 kg (30 Ib)


	Suitcase







	Apple Macintosh


	1984


	128kB


	7 kg (16 Ib)


	Beach ball







	Apple Powerbook


	1993


	160MB


	3 kg (7 Ib)


	Cushion







	Apple Macbook Air


	2010


	256GB


	1 kg (2.2 Ib)


	Notepad
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Basically, computers take in information (or input), wort with it (or process it) and then churn it out again in a more useful form, as output. In the very simplest computers, that’s pretty much the end of the story. In more complex computers, the output becomes another input, and the information goes through the input-output cycle thousands and thousands of times before the final output pops out. But the idea is pretty much the same. Computers process inputs into useful outputs. That’s it.


Now to build a computer, you obviously need things to input with (like a keyboard or a touchscreen), things to output with (like a screen or printer) and things to store and process information with (like memory drives and one or more Central Processing Units). Together, all this stuff is known as hardware.




If you were to open up an average home computer, here’s what you’d find inside:


[image: image]


Motherboard – a big, printed circuit-board about the size of an A4 sketch pad. This provides a handy base for most of the computers essential parts, along with connectors for input and output devices like monitors and keyboards.


CPU – the microprocessor that forms the core of the computer. This sits within a little frame on the motherboard, usually with a small, box-like fan on top. Microchips heat up quite a bit as they work, so the fan Is needed to keep them from overheating.


RAM – (random access memory) – another chip on the motherboard, which stores information temporarily while the computer is running. This type of memory has no moving parts, so can transfer information very quickly. But it is erased every time you switch your computer off.


Hard-disk drive (or HDD) – your computer’s permanent memory bank. This contains the computer’s operating system program (e.g. Windows) along with all other programs, text documents, pictures, video files and music files. It sits in its own box, separate from the motherboard and looks like a miniature CD player – with a small, spinning disc in the middle which is scanned rapidly by a little moving arm. When it’s running, the disc rotates at over 7,000 revolutions per minute, and the arm moves so quickly it’s little more than a blur.


Optical drive – most (but not all) computers have CD, DVD or Blu-Ray drives for loading software, playing music, movies and games, and saving information on to disk. Disk drives sit in their own little box (with the disk tray or slot sticking out of the computer casing), connected to the motherboard by cables.


Power supply – a power transformer which supplies power to all electrical devices inside the computer. In a PC, this is a little box inside the computer casing, connected to the motherboard, drives and other parts by wires. In a laptop, the box sits outside the main computer, and is used to recharge the battery.


Fans – fans inside the computer casing keep the warm air generated inside moving through, which keeps components cool and prevents damage from overheating.


Case – this is just a big box (usually plastic, but it can be made of anything from aluminium to bamboo) that surrounds the computer’s components. It contains everything we’ve already mentioned.


Keyboard – used to input characters and program the computer. Attaches to the motherboard via a cable in most PCs, but some are connected by wireless (Bluetooth or infrared) transmitters and receivers. In a laptop, the keyboard sits right on top of the motherboard.


Monitor – output device used to display characters, images and video onscreen. Attaches to the casing and motherboard via cables.


Mouse/touchpad – input devices used to control onscreen cursors, select icons and scroll text.
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Speakers – amplify sounds, music and video audio tracks. In a laptop, these may be built into the casing; in a PC, they are often separate. They are connected to sounds circuits on the motherboard.


Modem – a set of components (either on the motherboard or connected to it) found in most computers that allow it to send and receive information via digital phone lines and wireless Internet connections.





Hold on a minute. What was that about microchips? They sound tasty.
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A microchip isn’t a snack, but you will find them in the belly of every computer. A microchip is a miniaturized electronic circuit that forms the core of all modern computers. It wasn’t until the invention of microchips – thin wafers of silicon stamped with tiny electronic circuits – that more powerful (and less massive!) computers became possible.
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Computer Bits and Pieces


Can you match the computer parts on the left to the jobs and functions on the right? I’ve done the first one for you. See how many you can get. Answers on page 132.
















	Part
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	Job







	Motherboard


	used to input characters and program the computer







	RAM


	displays text, images and video onscreen







	MOUSE


	the computer’s core or central processing unit







	Keyboard


	controls cursor, selects icons and scrolls text







	Monitor


	creates a base for most of the computer’s essential parts







	Hard-disk drive


	the computer’s temporary memory bank







	CPU


	the computer’s permanent memory bank
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