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ABSTRACT

Introduction: Bibliometric studies have gained popularity with the increase in scientific publications.
However, there is no software that effectively manages all the data and allows its analysis, representation
and interpretation.

Objective: to design an application to collect, share, represent and interpret article data in bibliometric
studies.

Method: a technological development research was carried out in August 2024. The application was designed
in Ubuntu 14.04 using Python 3.12, C++17 and MySQL. Pandas and MatPlotLib were used for data processing,
FastAPI for the backend, and QtCreator for the interface. The application was converted into a Windows
executable with auto-py-to-exe.

Results: the application created despite running completely offline requires an initial connection to load
user and license data, and to enable the collaborative sharing mode of users affiliated to the projects.
Its article part detection system with the Grobid artificial intelligence model coupled with the scraping
system of GoogleScholar, Mendeley and others was a strong point in the creation of the project database.
It allows data analysis using the speed potential of C++ and representation using the versatility of Python
libraries.

Conclusions: the application is a useful tool for managing, sharing, representing and interpreting bibliometric
data. It integrates powerful technologies such as Grobid, proving to be effective in its purpose.

Keywords: Bibliometrics; Software Design; Literature; Software; Technology.
RESUMEN

Introduccion: Los estudios bibliométricos han ganado popularidad con el aumento de publicaciones
cientificas. Sin embargo, no existe un software que gestione eficazmente todos los datos y permita su
analisis, representacion e interpretacion.

Objetivo: disefar una aplicacion para recolectar, compartir, representar e interpretar datos de articulos en
estudios bibliométricos.

Método: se realizd una investigacion de desarrollo tecnolégico en agosto de 2024. La aplicacion se disei6 en
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Ubuntu 14.04 utilizando Python 3.12, C++17 y MySQL. Se emplearon Pandas y MatPlotLib para el tratamiento
de datos, FastAPI para el backend, y QtCreator para la interfaz. La aplicacion se convirtio en un ejecutable
de Windows con auto-py-to-exe.

Resultados: la aplicacion creada a pesar de funcionar completamente offline requiere una conexion inicial
para cargar los datos de usuario y licencia, y para habilitar el modo de intercambio colaborativo de usuarios
afiliados a los proyectos. Su sistema de deteccion de partes del articulo con el modelo de Inteligencia artificial
Grobid unido al sistema de scraping de GoogleScholar, Mendeley y otros fueron un punto fuerte en la creacion
de la base de datos del proyecto. Permite el analisis de datos usando las potencialidades de rapidez de C++y
la representacion usando la versatilidad de las librerias de Python.

Conclusiones: la aplicacion es una herramienta Gtil para gestionar, compartir, representar e interpretar datos
bibliométricos. Integra tecnologias potentes como Grobid, demostrando ser eficaz en su proposito.

Palabras clave: Bibliometria; Diseno de Software; Literatura; Programas Informaticos; Tecnologia.

INTRODUCTION

Bibliometrics, a discipline that uses mathematical and statistical tools, has become a fundamental pillar in
evaluating and categorizing scientific production. Analyzing publications, journals, and authors allows for the
creation of a detailed map of science and its interconnections. The essence of bibliometrics lies in its ability to
transform raw data into meaningful knowledge using bibliometric indices that quantify and qualify the impact
and relevance of research.™

Historically, bibliometric analysis was carried out manually, a laborious and error-prone process. However,
the digital revolution has radically transformed this discipline. The emergence of advanced computer tools
integrated into scientific databases and specialized software has driven unprecedented evolution.® This
transformation has democratized access to bibliometrics, allowing researchers from diverse areas to explore
and understand the dynamics of science with greater depth and precision.

Currently, many applications are designed to assist researchers in their bibliometric projects. These tools
range from collecting essential data, such as keywords, abstracts, and authors, to advanced data visualization
through specialized graphing tools. However, despite this diversity of tools, a fundamental shortcoming
persists: the absence of comprehensive software that allows data to be collected, interpreted, and visualized
in a unified way. This fragmentation of the workflow forces researchers to use multiple applications, which
generates inefficiencies and makes it difficult to carry out exhaustive bibliometric studies.

This leads to the need to create an application that integrates the functionalities of various bibliometric
tools, allowing the comprehensive processing of data from scientific articles efficiently. This is the reason for
the present research, which aims to design an application to collect, share, represent, and interpret data from
articles in bibliometric studies.

METHOD

Technological or applied development research was carried out between August 2023 and May 2024.

The software creation process was carried out in 4 major steps, with a view to guaranteeing the project’s
subsequent scalability and providing a solid foundation for its creation.

Conceptualization, planning, and requirements gathering

An exhaustive bibliographic review was done using the automated search engine Google Scholar. The search
terms used included bibliometric indicators, bibliometrics, scientometrics, computer applications, and other
terms related to the subject of the review, both in Spanish and English.

Information was collected regarding other applications with similar purposes and the availability of open-
access resources to be included in the application.

In this step, a list of all the future functionalities that would be attempted to be implemented was made.

Selection of programming tools and software design

Python 3.12 was selected for the application creation, using Microsoft Visual Studio Code 1.60 as the code
editor. To create the graphical interface, the external module PyQté and to work on the .ui files (extension of
the Qt appearance files) with the software QtCreator 5.0.2(Community).

Some data was processed by command-line applications created with C++ due to its speed compared to
Python. CodeBlocks 20.03 was used as the compiler in the cpp-17 standard.

FastAPl was used for the back, and the MariaDB database manager was used to store the SQL databases.
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A Model-View-Controller software architecture model was chosen.

Implementation
It was done in three parts. First, the graphical interface was created, then the API, and then the desktop
application was given functionality and its connection to the API via HTTPS protocol.

Product testing and approval

It was evaluated on a computer. Testing was done using pytest-qt on the graphical interface and using
OpenAPI’s FastAPl documentation system on the backend.

Similarly, it was tested on devices with different technical specifications to detect the existence of additional
dependencies or other technical problems that could arise in them.

RESULTS

The application was built taking into account that a bibliometric study project comprises several articles or
entries, which are the object of analysis of the project.

An application was created for Windows systems with a user-friendly graphical interface that is easy to use
and a predetermined dark colors design, as shown in figure 1.

B

Sort selecction Searchby ID

PDF Typology Type of studie

Copyright annfaq

Figure 1. Blank project in BiblAnS

It has a title bar (upper) divided into three blocks:
1. Logo and title.
2. User and user projects (only enabled when the user is activated or registered)
3. General window control (minimize, maximize/restore, close)

A sidebar or menu bar is divided into two blocks:
1. Project control: (start, database, representation, project options)
2. Information/help and application settings

A property bar (bottom).
The central area is the workspace, where the project, graphics, and other configuration elements are
displayed. In figure 1, we can see a blank project in the workspace, which has options for searching and filtering

articles (top), adding articles (bottom left), and deleting or editing articles (bottom right).
Figure 2 shows the general options for the project file, along with their access keys or shortcuts.
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Opciones de archivo
Abrir (Cntr+A)
Importar (Cntr+1)
Guardar en linea (Cntr+D7)

Guardar (Cntr+5)

Exportar (Cntr+E)

MNuevo (Cntr+N)

Copyright annfaq

Figure 2. Project file options

The project articles can be added from a PDF, where the metadata will be extracted. The parts will be
automatically recognized with Grobid or by manual entry, as shown in figure 3.

Language: English * Cites:

Typology: Original ¥ Descriptive

Title:

Abstract:

Keywords:

Authors:

Institutions:

References:

Journal: Country:

Year: | . Volume: 400 D Issues:

Send: Accepted: Published:

Figure 3. Manual entry of articles
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Manual entry has an auto-fill option based on the title. Once the title has been entered, the application will
search for it in some databases and fill in the rest of the fields.

The application has an authentication and user registration system, as shown in figure 4. This enables users
to collaborate on the same project and the system of licenses and privileges.

Biblans E

Sort selecction Search by 1D

PDF Typology Type of studie

Licence Login

Copyright annfag

Figure 4. User tab

Once registered and connected to the internet, it is possible to access projects saved by the user, as well as
those in which they are a member (figure 5).

Biblans

Mis proyectos

D Titulo Jtmero de articulos Colaboradores

Proyectos compartidos

D Titulo Jumero de articulos Colaboradores

Copyright annfaq
Figure 5. User projects
All projects have a chat, which is shared among collaborators. This can be seen in the upper left-hand corner

of the project workspace.
Once the project items have been uploaded, the results can be analyzed in the data representation area
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(figure 6). Different types of representation of these results can be selected (text, tables, graphs, graphs,
maps, and reports).

Representacion de datos

Biblans
Texto

Tablas

Graficas
Grafos
Mapas

Informe

Barras|Pai
Discusién

Annier

Copyright annfag

Figure 6. Data representation area

The application was tested on the Windows 11, Windows 10, Windows 8, and Windows 7 operating systems.
With minimum computer specifications, Intel Pentium Silver 4Gb RAM 8 cores at 1,10 GHz. Requires a minimum
disk space of 1Gb, without external dependencies.

DISCUSSION

Currently, a wide range of applications are designed to facilitate bibliometric studies, ranging from data
collection to advanced analysis and visualization.®? many of these tools focus on specific areas, forcing
researchers to use multiple platforms to complete a study. This workflow fragmentation can lead to inefficiencies
and difficulties in data management. The developed application seeks to address this issue by integrating all
these functionalities into a single unified platform, thus simplifying the research process and improving overall
efficiency.

One of the main challenges when working with various bibliometric applications is the potential incompatibility
between native file formats. This lack of interoperability can lead to the loss of information during format
conversions. For example, converting PubMed files (.txt) to RIS format can remove abstracts, a crucial element
for co-occurrence analysis.® The present application solves this problem by providing an integrated environment
that minimizes the need for format conversions and guarantees data integrity throughout the research process.

The collection and organization of bibliographic information can be tedious and time-consuming tasks.
Fortunately, tools like Grobid use artificial intelligence models to detect metadata in scientific articles
automatically. Grobid has proven highly accurate in identifying elements such as authors, institutions, and
titles. Biblans takes advantage of Grobid’s capabilities through an external API, which allows us to offer efficient
and accurate metadata extraction. However, taking into account the rapid progress of Al, the flexibility to
incorporate more advanced modelsin the future, such as Meta-llama-3, as they become available, is maintained.®

The visual representation of data is essential for bibliometric analysis. With its popular Matplotlib library,
Python offers a wide range of options for data visualization.® However, for creating graphs and maps, which
are fundamental in bibliometric studies, it was decided to use Graph and Geopandas’ specialized libraries.
These libraries provide advanced functionalities for visualizing spatial and network data, allowing for more
comprehensive and detailed visual representations.

Bibliometric research often involves collaboration between multiple researchers.® Scientific social networks
and research groups play a crucial role in facilitating this collaboration, enabling the distribution of tasks
and the exchange of knowledge.” Biblans incorporates advanced functionalities for creating and managing
collaborative projects, as well as integrated communication tools. This makes it a specialized scientific social
network, encouraging collaboration and exchanging ideas among researchers.
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The cost of accessing bibliometric applications and databases can be an obstacle for many researchers.
Platforms such as Scopus and Web of Science and the APIs of Google Scholar and Mendeley often require
subscriptions or payments for data access.®%111.12 This application seeks to democratize access to bibliometric
research by offering free resources and an affordable licensing system. While recognizing the value of more
powerful databases and APIs, the application’s primary focus is to provide an accessible and low-cost platform
for researchers of all levels.

CONCLUSIONS

A desktop application for Windows was created to aid in developing bibliometric research and facilitating
data collection, representation, and analysis. It implements the best options of the applications currently
used for these purposes, providing an integrated development environment. It enables the development of
community projects through exchanging information among its members.
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