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Abstract
Genetic programming is a bio-inspired programming technique where a problem statement is
represented as set of chromosomes, that evolve and mutate to generate the most optimum executable
program, according to fitness function. Genetic programming is particularly useful when the solution
space is huge, and exhaustive search in the solution space is practically impossible.
This document is for introduction to Generic Programming and overview of its major constituents.
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Key Concepts in Genetic Programming
Genetic Diversity

2) Crossover creates a new chromosome by

It is a characteristic of an ecosystem and a gene
pool that describes an attribute, which is
commonly held to be advantageous for survival.

combining two or more chromosomes. For
example, if two chromosomes for f(x) in above
example are 10000100 and 10000111, then
crossover will produce a new chromosome as
10000111. Crossovers are of following types:

Chromosomes
In Genetic Programming, a chromosome (also
sometimes called a genome) is a set of
parameters, which define a proposed solution
to the problem that the Genetic Programming is
trying to solve. The chromosome is often
represented as a simple string, although a wide
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example: 11001011+11011111 = 11001111
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Genetic Operators
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11001011 + 11011101 = 11011111
Role of crossover in Genetic Programming:
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chromosome mentioned above for f(x) as
10000100 will mutate to 10110110

Fitness Function:
Fitness function represents the parameters to be

Role of mutation in Genetic Programming:

optimized for the problem. For our example,

Mutation prevents any two chromosomes of a

fitness function for f(x) is f(x’) ≤ 255.

population from becoming too similar to each other.
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Process of problem
formulation using Genetic
Programming
Following steps are involved in problem formulation:

Tools for Implementing
Genetic Programming
FCUBE (Amazon cloud) allows to execute
genetic programming on AWS.
Encog is a popular tool for advanced machine

1

Define chromosomes

2

Define a fitness function

3

Create initial population
of chromosomes

4

Apply mutations and crossovers
to create most optimal breed

learning. MATLAB also provides tools and
add-ons for genetic programming.

We apply the above steps for the problem to
find the integer value of x between 0 and 255
that provides maximum result for f(x) = 2x

Refer:
http://geneticprogramming.com/software/
for more elaborate listing.

Strengths of Genetic
Programming
Genetic programming techniques are evolutionary.
When exhaustive search of a problem domain is
not possible, genetic programming techniques
often prove to be useful. Most of the times, genetic

Then our chromosome will be a bit string of

evolution is modeled in terms of mathematical

length 8.

function and assume no training data and run

Fitness function will be f(x’) ≤ 255

unsupervised. This makes it a unique candidate of
choice in such problems.

Let the initial population be {10000100, 10111100,
10000111 and so on..}
We apply mutation and crossover to generate
different string till the chromosome satisfies the
fitness function.

Inadequacies of Genetic
Programming
Genetic programming techniques are evolutionary,
therefore tend to be less efficient to achieve
desired level of accuracy. Often, it is found that
the other ML techniques like ANN (Artificial
Neural Networks) are more efficient to reach
desired

degree

of

accuracy.

So
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programming needs to be applied with caution.
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Key Concepts in Genetic Programming
Like any technology, Genetic Programming has its own strengths and weaknesses. Also, although Genetic
Programming offers slower performance as compared to other ML techniques, Genetic Programming is
highly parallelizable. When run in parallel, it is possible to gain substantial benefits.
Below are some of the aspects of successful Genetic Programming implementation:
1) Degree of Parallelism:

3) Problem Domain Consideration:
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implies more quickly, and we can achieve
desired solution. One of the key challenges in
creating an efficient fitness function is to know
key attributes and trends in the solution space.
Fitness function must test each and every
aspect of solution.
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Possible adaptation in Mosaic
With LTI’s Mosaic suite and its ability to utilize cloud topology, it is possible to remedy above aspects. And it
can potentially become part of the suite. There is, of course a long way to go for this.

Conclusion
Genetic programming has a potential to solve challenges. However, it needs to be
applied with caution. Other techniques like Artificial Neural Networks have proved to
be efficient over genetic programming in many cases. But genetic programming has
its own areas of strength.
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