NASA, Aliens and Binary Codes from the Stars

SETI – the Search for Extra Terrestrial Intelligence – has spent the past 50 years scanning the stars looking for signals that could be messages from other civilisations.  They look for non-random patterns in data strings that might suggest an advanced culture on another planet.    
The desire to encode and decode messages is a very important branch of mathematics – with direct application to all digital communications – from mobile phones to TVs and the internet.
All data content can be encoded using binary strings. A very simple code could be to have 1 signify “black” and 0 to signify “white” – and then this could then be used to send a picture. Data strings can be sent which are the product of 2 primes – so that the recipient can know the dimensions of the rectangle in which to fill in the colours.
If this sounds complicated, an example: 
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If this mystery message was received from space, how could we interpret it? Well, we would start by noticing that it is 77 digits long – which is the product of 2 prime numbers, 7 and 11. Prime numbers are universal and so we would expect any advanced civilisation to know about their properties. This gives us either a 7×11 or 11×7 rectangular grid to fill in. By trying both possibilities we see that a 7×11 grid gives the message below. 
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