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Abstract. Computational science involves a systemic approach for adequate management of 
both information and knowledge; through theories of information and computation. Today trends 
such as big data and data mining emerge, with which behavior patterns previously only visible 
to the human eye can be established. This article, part of the analysis of big data, based on 
research found on the science websites, whose objective was based on knowing the conceptual 
evolution of Big data as well as the search for statistically regular behaviors over time in different 
elements related to the production and consumption of scientific information. For this study, data 
mining will be specified for Big data analysis, resulting in instructions to identify and understand 
trends and patterns within the different research areas. 

1. Introduction 
Business intelligence aims to analyze consolidated data in an environment called a data warehouse, 
understood as a unified repository for all the data collected by the various systems of a company, 
normally, it is hosted on a corporate server or increasingly, in cloud. Being a data warehouse architecture 
that enables business executives to organize, understand and use their data to make strategic decisions. 
Storage in big data is done by distributed files, allowing agile management in large volumes of data. 
Bearing in mind that the ultimate objective of big-data is to find the knowledge contained in the data 
and then apply it to improve any type of process, therefore big-data is not a substitute concept for the 
business intelligence concept, on the contrary, big-data is a tool that facilitates the development of 
business intelligence processes; therefore, it can be said that these are complementary since Big data 
offers deep analysis and a global vision of the data, Business Intelligence provides the user with a more 
structured experience [1]. 

Bibliometric indicators are defined as numerical data on the phenomena of scientific activity related 
to the production, transmission, and consumption of information [2]. These allow quantifying the 
number of publications, subjects in which it is published, languages and countries with more production, 
the volume of authorship, etc. They synthesize the bibliographic characteristics using a numerical value 
that compares with observations of other documentary sets and studies the evolution over time. The 
science, technology, and innovation indicators are contained in data sources, manuals and other 
indicators [3]. 

Bibliometric implies the statistical analysis on the descriptive information, contributions, and citation 
of the scientific productions of a bibliographic nature, or also from a thematic perspective, which allows 
detecting the research fronts from the topics treated there so that can get useful summary information to 
establish analytical relationships. This identification of topics can be done using the traditional content 
analysis method, generally used in qualitative studies on small numbers of documents, or using statistical 
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modeling, which allows to extract and analyze information from large text collections, applying 
unsupervised algorithms [4]. 

The bibliometric analysis carried out in the projects on scientific publications constitutes a very 
important link in the research, therefore it has become a tool that allows us to qualify the quality of the 
dynamics of knowledge generation and the impact of this process on the environment. This project has 
allowed monitoring of volume, evolution, visibility and knowledge structure around big data. In this 
way, scientific activity and the impact of both research and sources can be assessed. There are different 
techniques for analyzing scientific activities and one of them is bibliometric, which is a discipline for 
the quantitative evaluation, and in some qualitative way, of scientific production [5]. 

With the increasing advance in information technology, it brings the increase in the digitization of 
data, which has an impact in the same way in the studies that focus on evaluating tools and techniques 
of help in these subjects, that is why trends take importance as data mining, business intelligence, big 
data among others, significantly support decision-making with "business intelligence". 

The rapid proliferation of information and communication technology has resulted in the rapid 
growth of digitized data and has also attracted considerable attention to research opportunities in big 
data analysis and business intelligence in management, social sciences, and humanity. The big data and 
analysis trend for business intelligence provides great resources and a powerful methodology to support 
the data-based decision-making process, which is the core of "business intelligence" [6]. 

Big data analysis associated with a database search, extraction and analysis can be seen as an 
innovative information technology (IT) capability that can improve the performance of the company. 
Although some leading companies are actively adopting big data analysis to strengthen market 
competition and open up new business opportunities, many companies are still in the initial stage of the 
adoption curve due to lack of understanding and experience with big data [7]. 

One of the problems faced by researchers in the technological area is associated with the proper 
management of information, this implies the incursion into trends of intelligent systems that use 
techniques or tools such as machine learning, web 3.0 or semantics, computational intelligence, the data 
mining used many times in social networks. There are frameworks or tools for massive data processing 
based on the MapReduce paradigm, as well as big data, Apache Hadoop, Spark, which has allowed data 
mining methods to be managed efficiently, as well as learning algorithms for machines in different 
domains [8]. In order to comply with the investigation, the following phases were carried out 
systematically. 

1.1. Phase 1. Identification of the topic and tools 
This phase starts from the need that exists to determine the evolution that big data has had in recent 
years, it is opted to use mining through the bibliometric for the analysis of metadata or set of data 
generated in specialized databases as is the science website. 

1.2. Phase 2. Information search 
In this phase, a search equation is defined that adjusts to the needs, making use of the search equations 
that the science website has integrated. Certain elements are delimited in it, which allowed obtaining 
better results in terms of reviewing the scientific production. 

1.3. Phase 3. Debugging 
In this phase, duplicate elements that were debugged through the Vosviewer platform are eliminated in 
order to obtain cleaner results. 

1.4. Phase 4. Analysis 
This phase refers to the analysis of the data sets through the Vosviewer tool, in which correlation and 
density maps were generated through the use of clustering or grouping using unsupervised learning 
techniques. 
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2. Methodology 
The development of the present investigation was worked under a descriptive investigation with a 
quantitative approach, the descriptive investigation according to [8] is oriented to describe in detail and 
exhaustively the phenomena in one or more moments. For this investigation, the scientific database, the 
web of science, is used, with the results of the search between article titles, their abstracts and the 
keywords identified based on the combination of terms; Once the data set was obtained from the results 
export function offered by the science website in .txt format, which is a database format that supports 
the software used for the analysis, we proceeded to carry out the analysis of the base information 
obtained using Vosviewer bibliometric data analysis software using graphical representations. The data 
within the software was analyzed under unsupervised learning, which is based on searching groupings 
based on similarities, these analyzes are shown to the user through diagrams that allow further analysis 
within the object of study. 

3. Results 
The development of this project was based on an analysis of 305 articles, which corresponds to the most 
cited on the science website. 33 attributes and 305 instances were obtained. The method of consultation 
on the web of science was as follows: (ts = big data), English language, and types of documents: article 
or book, refined by Best Essential Science Indicators (ESI), articles: very cited in the field period: 2007-
2019. The database used was the science website, once the results obtained were obtained, the files were 
exported to a .txt file which would allow it to be uploaded to the VOSviewer software for its respective 
analysis according to certain criteria selected in the tool, such as the level of co-occurrence, the number 
of citations per documents and country. 

Figure 1 shows the number of publications that mention big data, it can be determined that as of 
2009, research began to be done in the area, precisely in those years it was where social networks, 
business intelligence boomed, etc. Stated that in 2010, information was scarce, expensive and difficult 
to obtain, but right now, the collection and storage of massive data has been simplified to the point that 
the amount of information is doubled at least every two years [10]. 
 

 
Figure 1. Number of publications per year [11]. 

3.1. Co-occurrence analysis 
Distance-based maps are maps in which the distance between two elements reflects the strength of the 
relationship between the elements. A shorter distance generally indicates a stronger relationship. In 
many cases, the elements are distributed quite unevenly on distance-based maps [12]. 

Figure 2 shows the analysis regarding the level of co-occurrence on the 305 articles analyzed, the 
tool yielded 7 clusters, the approach between clusters indicates the level of closeness and co-occurrence 
that is the relationship between terms the functionality of VOSviewer is especially useful for easily 
displaying large bibliometric maps to interpret [13]. 
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Figure 2. Co-occurrence analysis. 

 
Figure 3 shows that although the main search was about big data, the figure shows us a fairly 

demarcated cluster in terms of internet of things (IoT) which is highlighted within a red circle , what we 
would call the centroid for cluster number 5, this leads us to think that the internet of things through the 
use of sensors and different electronic devices are generating large volumes of information that are being 
stored, other elements with considerable force were security and cloud computing, in terms of security, 
it is evident that this is an element inherent to the information since this is defined as the main asset, it 
turns out to be sensitive, therefore security has become a topic of continuous relevance, so in recent 
years the study of the theoretical bases and practical implementations to ensure confidentiality in 
information management. As a second element, we have cloud computing also known as cloud services, 
it is a paradigm that allows us to offer computing services through a network, which is usually the 
internet. Social networks such as Facebook, e-commerce and 5G networks are directly related to the 
handling of large volumes of information. 
 

 
Figure 3. Density diagram. 
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3.2. Production analysis and citation of scientific production 
An analysis was made on the level of citation of articles between different countries, it is evident that 
countries such as the People's Republic of China followed by the United States, England, Australia, 
Germany, Spain, and France, are the states that more research They have done about big data, it is to 
emphasize that these are developed countries and that invest in technological development. 

Countries like the people's republic of China followed by the United States are the ones that are doing 
more research in areas such as big data, the internet of things and cloud computing, nothing strange is 
done since they are industrialized countries that are constantly pointing to the development of new 
technologies. Over the years, big data will take on more strength, the stored data will grow vertiginously 
and the internet of things will generate an exponential increase in the data collected in the databases, but 
not only that, the analysis also indicates that countries should focus on security as a fundamental aspect 
to maintain the principles of integrity, confidentiality, and availability of information, countries should 
be concerned with maintaining data protection since as well as there is information growth, growth will 
occur directly proportional on computer attacks. 

The identification of the research lines and their interconnections, based on the information contained 
in the databases, is essential to understand the knowledge structure of a scientific domain. In this sense, 
the research lines are similar to the thematic groups that make up an area of knowledge [14]. 

4. Conclusions 
The significance of this study lies in the realization of a first approach to the early history of big data as 
an emerging technology through the use of data mining techniques, the history can be described as early, 
due to the lack and recently documented the emergence of scientific studies in the field with just 10 
years of having been mentioned and known as it is known today and having begun to study in-depth by 
researchers. 

As it was found in the review carried out the 305 articles found on the science website and submitted 
on the Vosviewer platform as a whole, confirms the prevalence of the term big data, mainly due to the 
emergence of cloud computing, the flow of social networks and devices that store information through 
objects interconnected through the internet. This research allows us to understand the universe or the 
context in which big data has evolved, it becomes increasingly complex because it is related to many 
technologies, and in each of them special attention must be paid, especially on the subject of security. 
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