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Technology that writes itself
INSTEAD of having to develop 
software, wouldn’t it be nice if 
computer programmes wrote 
themselves? Sounds improbable? 
We have actually been able to do 
this for about 70 years.

These programmes, often 
referred to as algorithms, are 
collectively known as evolutionary 
algorithms and are based on 
Charles Darwin’s principles of 
natural selection, which was the 
topic of his seminal book published 
in 1859.

In a typical evolutionary 
algorithm, a population of 
programmes is created and 
tasked with solving a given 
problem.

This could be predicting share 
prices, scheduling football matches, 
planning travel routes, playing a 
game – almost anything you can 
imagine.

Each member of this initial 
population will perform poorly at 
the assigned task, as the 
programmes will typically act 
randomly.

However, random programmes 
will perform slightly better than 
others. The ones that perform 
worst are killed off and the better 
ones retained.

Two of the retained 
programmes will be selected 
and parts of each programme 
are used to create another 
programme.

This is done a number of 
times to bring the number 

of programmes in the 

population back to the original 
level.

Programmes may also be 
mutated by making a small change. 
This idea of selection and mutation 
mimics real-world evolutionary 
processes.

Once mutation and selection 
have taken place, the new 
population is evaluated once again, 
with the expectation that the 
population’s average fitness 
improves over time.

At the end of the evolutionary 
process, which may cycle through 
millions of populations, the best 
performing programme should be 
able to solve the problem at hand, 
without the user having to do any 
coding.

There are many variations of the 
basic evolutionary 
algorithm, which include 
algorithms based on how 
ants forage for food, how 
bees collect honey and 
how an orchestra plays 
music.

Given that these algorithms have 
been around since at least the 
1950s and have been shown to be 
successful, it begs the question why 
they are not made more readily 
available to the industrial 
community or even the home user.

Technologies that have been 
introduced more recently have 
seen higher rates of adoption. For 
example, 3D printing is changing 
the face of manufacturing. 
Introduced in the early 1980s, it is 
now available to industrial and 
home users alike.

Immersive reality is on the verge 
of changing society in ways that 
are not totally clear yet. What is 
apparent is that applications such 
as Pokemon Go have sparked 
interest in the challenges and 
opportunities that immersive 
reality brings.

Ubiquitous computing is 
becoming more prevalent, 
enabling users to access computing 
resources in ways that were 
unimaginable even just a few years 
ago.

Artificial intelligence is also 
becoming part of our daily lives, 
whether it is competing against the 
best human players at board 
games or helping make self-driving 
cars a reality.

Most of these technologies were 
introduced after evolutionary 
algorithms, yet they have 
experienced much greater uptake 
by industry and home users. Why 
is this?

One reason is that many people 

do not understand evolutionary 
algorithms, believing that writing 
one that can be used to evolve 
solutions to all sorts of problems is 
hard.

In actuality, it is not that difficult 
and the time would be well spent if 
it becomes a generic tool for your 
company that could solve many 
problems.

There is certainly a lack of 
available tools for the industrial/
home user. Companies may not 
have the time to develop their own 
evolutionary algorithm and would 
prefer to buy something off the 
shelf.

There is a gap in the market 
here. If you want a shallow 
learning curve but benefit from 
evolutionary algorithms, it is 
difficult to point to a package that 
you could buy to help you achieve 
your goals.

So, what needs to be done to 
have a wider uptake of these 
powerful and flexible algorithms? 
It requires the research community 
to start working with companies to 
transfer these technologies to 
interested companies.

It might be wise to invite 
scholars to talk about evolutionary 
algorithms and how they might be 
deployed for the benefit of your 
business.
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