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ABSTRACT

Of all the types of algorithms in existence, some have the particularity of being inspired by
the evolution of species in their natural setting. These are genetic algorithms. Species adapt to their
living environment, which may evolve; individuals of each species reproduce, creating new
individuals; some undergo DNA modifications; some disappear. In this paper, we explore the world
of genetic algorithms, highlighting their principle, their mode of use, their relationship with other
machine-learning techniques and their place in the world of decision-making characterized by the

emergence of data science and data analytics.
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1. INTRODUCTION

A genetic algorithm will reproduce the natural evolutionary model in order to find solutions for
an otimization problem whose exact solution is complicated (Figure 1). A genetic algorithm aims to
advance a population in order to improve its individuals. With each generation, the focus is on a set of
individuals rather than on a single individual. The result is a set of solutions to a problem, rather than a
single solution. The solutions identified will often be varied, but of equivalent quality [1].

A genetic algorithm works by evolving a population of individuals over generations, with the aim
of improving the overall quality of the population [2]. Unlike some other algorithms, which focus on
optimizing a specific individual, a genetic algorithm focuses on a set of individuals at each stage of the
evolutionary process [3].

Each generation thus generates a diversity of individuals within the population, each carrying a
unigue combination of traits or potential solutions to the given problem [4]. Focusing on the population
rather than on a single individual encourages the exploration of different avenues and better captures
the complexity of the solution space.

The ultimate goal is to obtain a set of diversified and adapted solutions, rather than a single solution
[5]. These solutions may differ from one another, but they are all evaluated in terms of their quality.
This approach promotes the discovery of robust and effective solutions, offering a holistic and

evolutionary perspective to solving complex problems [6-7].
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Figure 1: Different optimization methods

In operations research, the Genetic Algorithm is a metaheuristic belonging to the large family of
Evolutionary Algorithms, which offer the advantage of providing very high-quality solutions in a

reasonable time; the disadvantage is that there is no guarantee that the solution is the global optimum.
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2. FROM OPTIMIZATION TO DATA-DRIVEN

The latest technological advances have stimulated the data-driven approach within companies.
This involves data-driven business management using digital technologies, with the aim of knowing
the state of processes, improving them and providing a more efficient service [8].

Companies are constantly modifying their logistics and production processes to meet changing
customer needs. In this sense, data analysis provides detailed information on operational performance
and helps identify areas for improvement.

A data-driven company is one whose strategic decision-making is based on objective data rather

than experience, intuition or subjective opinions alone [9].
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Figure 2: coupling data analysis and optimization [2]

Data-driven is not a new concept. Indeed, companies have always used data analysis to make
better decisions. As the British physicist and mathematician William Thomson, better known as Lord
Kelvin, once said, "you can only improve what you measure". Data acts as a business driver, since by
measuring processes, we obtain a detailed mapping of activity, enabling us to introduce improvements
[10].

Over the last few decades, the emergence of new technologies such as Big Data and artificial
intelligence has enabled companies to gain greater precision in analyzing their operations. Data-driven
organizations are choosing to digitize their business in order to make the most of data. Collecting,
analyzing and sharing information contributes to cooperation between different departments [11].
According to consulting firm Gartner, by 2025, 95% of decisions based on data today will be at least

partially automated.

International Journal of Science, Applications and Prosperity

Vol. 1, Issu No. 1, 2023, pp. 6~12 (https://www.ijsaap.com)



One of the benefits of the data-driven approach is the increased transparency and visibility of
processes. Using key performance indicators or KPIs, companies can accurately monitor logistics and
production processes, anticipate certain situations and take proactive measures to improve efficiency.
"Preventive maintenance in particular plays a decisive role in reducing costs and improving business
performance. Using heterogeneous data sources, it is possible to detect equipment anomalies
(diagnosis), predict potential failures (prognosis) and support anticipated decisions (proactive decision-
making)", say the authors of the study.

The intersection between genetic algorithms and machine learning (Figure 3) lies in the use of
genetic algorithms as an optimization technique within the overall machine learning process. Genetic
algorithms can be used to efficiently search for the best combinations of hyperparameters in a machine
learning model. This makes it possible to improve model performance by adjusting parameters such as
learning speed, neural network depth, or other variables related to the learning algorithm. Some
research is exploring the use of genetic algorithms to directly evolve the architecture of machine
learning models. This can include mutating and recombining layers of neural networks to create more
efficient architectures. By combining genetic algorithms with machine learning, it is possible to create
models that adapt dynamically to changes in input data, enabling greater resilience in the face of
changing conditions.
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Figure 3: Taxonomy on the use of ML in MHs (ML-in-MH) [4]
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3. FRAMEWORK FOR COUPLING GENITIC ALAGORITHM WITH DATA
ANALYTICS
The framework shown in the following figure (Figure 4) illustrates the relationship between
the two concepts of data science and optimization. It consists of:

» Data collection module: the data collection module refers to the methods used to
collect different forms of data. structured data such as RDBMS or unstructured data
such as log files, videos..ect. Standard data collection techniques require the use of
real-time or batch collection tools.

» Data storage module : it brings together a body of information that is organized for
easy access, management and updating by its users. Data is organized in rows,
columns and tables, and indexed for easy retrieval. Companies use databases to
store, manage and retrieve information. In addition, the module offers the possibility
of storing unstructured data in a Data Lake. It offers the possibility of storing a very
large quantity of raw or highly refined data for a given period of time. The Data Lake
is one of a number of backup solutions that facilitate the cohabitation of different
data structures and schemas. In other words, this storage method promotes
cohabitation between copies of source system data, raw data and transformed data.

» Data analytics module : a module for examining raw structured or unstructured data,
with the aim of drawing conclusions from this information. The Data Analytics
module uses visualization and statistical techniques to help companies and
organizations make better decisions.

» Optimization module: an optimization module is a software component that offers
specific functionalities designed to improve the performance, efficiency or quality
of a system or application. Optimization in this context concerns the application of
operational research techniques to find an optimized solution from the data predicted

by the analytics module.
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Figure 4: framework coupling genitic alagorithm & data analytics

4. CONCLUSION

In conclusion, genetic algorithms stand out among the diverse array of algorithms by
drawing inspiration from the evolutionary processes observed in natural species. This unique
approach mirrors the adaptability seen in biological systems, where species evolve in response to
changes in their environment. Through the reproduction of individuals, genetic algorithms generate

new solutions, with some undergoing DNA modifications while others may fade away.

Throughout this paper, we delved into the realm of genetic algorithms, shedding light on
their fundamental principles, practical applications, and their interplay with other machine-learning
techniques. As decision-making processes evolve in the era marked by the rise of data science and
data analytics, genetic algorithms find their place as powerful tools capable of exploring solution
spaces, optimizing parameters, and contributing to the adaptive and intelligent nature of modern
systems. Embracing the evolutionary concepts that underlie genetic algorithms can open new
avenues for addressing complex problems and harnessing the potential of artificial intelligence in the

ever-evolving landscape of computational methodologies.
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