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ABSTRACT

Introduction: computational Experiments are crucial in various fields, including biological sciences,
engineering, social sciences, etc., and are a powerful tool for understanding complex systems, optimizing
processes, and driving innovation. Their importance lies in their ability to integrate with experimental
methods, facilitate simulation-based learning, and provide cost-effective, scalable, and flexible solutions
for analyzing complex systems. The purpose of this study is to make a bibliometric analysis of the research
related to Computational Experiments in Computer Science.

Methods: this bibliometric analysis was performed using information from 2013 and 2024 from the Scopus and
Web of Science databases, with published articles This bibliometric study followed the guidelines proposed
in the publication “How to conduct a bibliometric analysis: An overview and guidelines” by the author
Gonthu N. To answer the research questions, the number of articles per year, number of articles per country,
number of articles per subject area, list of main journals, and citation analysis were analyzed.

Results: the results show that Scopus has more publications on the subject, China is the country that publishes
more on the subject, Mathematics is the predominant subject area, finally, a co-occurrence analysis was
performed where a total of 27 clusters were found in Scopus and 10 clusters in WoS. From this, the 10 most
relevant keywords in each of the databases were identified.

Conclusions: this review can be a basis in order that researchers to have a starting point for the current state
of publications on Computational Experiments for future research.

Keywords: Computational Experiment; Computer Science; Operations Research; Optimization; Bibliometric
Analysis.

RESUMEN

Introduccion: los experimentos computacionales son cruciales en diversos campos, como las ciencias
bioldgicas, la ingenieria, las ciencias sociales, etc., y constituyen una poderosa herramienta para comprender
sistemas complejos, optimizar procesos e impulsar la innovacion. Su importancia radica en su capacidad para
integrarse con métodos experimentales, facilitar el aprendizaje basado en la simulacion y ofrecer soluciones
rentables, escalables y flexibles para analizar sistemas complejos. El proposito de este estudio es realizar un
analisis bibliométrico de la investigacion relacionada con los Experimentos Computacionales en Informatica.
Método: este analisis bibliométrico se realizd utilizando articulos publicados entre 2013 y 2024 en las bases
de datos Scopus y Web of Science. Este estudio bibliométrico siguio la guia propuesta en la publiacion “How
to conduct a bibliometric analysis: An overview and guidelines” del autor Gonthu N. Para responder a las
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preguntas de la investigacion, se analizaron el nimero de articulos por ano, el nUmero de articulos por pais,
el nimero de articulos por area tematica, la lista de revistas principales y el analisis de citas.

Resultados: los resultados muestran que Scopus tiene mas publicaciones sobre el tema, China es el pais que
mas publica sobre el tema, Matematicas es el area tematica predominante, finalmente se realizo un analisis
de co-ocurrencia donde se encontré un total de 27 clusters en Scopus y 10 clusters en WoS. A partir de esto,
se identificd las 10 palabras clave mas relevantes de cada una de las bases de datos.

Conclusiones: esta revision puede ser base para que los investigadores tengan un punto de inicio para
futuras investigaciones en el estado de las publicaciones en Experimentos Computaciones.

Palabras clave: experimento computacional, ciencias de la computacion, investigacion operativa,
optimizacion, analisis bibliométrico.

INTRODUCTION

In the context of computational testing of an algorithm, an experiment consists of solving a series of
problem instances using a computational implementation. " It requires determining the problem, implementing
the algorithm, selecting the computational environment, selecting the performance measures, running the
experiment, and reporting the results.® Computational experiments are very necessary nowadays and have been
used for several years in many engineering simulations®, especially in situations where physical experiments
are difficult, costly, or impossible to perform.® Therefore, these computational experiments cannot follow the
same principles that guide researchers in physical experiments.® Simulations require several steps:® Problem
Definition (Scope), Model design, data collection, model validation, and System Improvement.” For the design
step, a metamodel is required, which, from the mathematical point of view, is an explicit and relatively simple
approximation of the input/output function implicitly defined by the simulation mode.® Select the correct
parameters in fundamental so that the physical data are well approximated to the designed simulation model.
©® Model verification is required, which is the process of determining operational performance and that it is
an accurate representation of the physical model or system.(? In relation to model validation, aspects such as
verifying points of error, combining several sources of information, etc., should be analyzed." The researcher
artifacts are documentation of the experimental settings'? with the necessary details is crucial to achieving
replication and comparison of computational experiments; these tasks are impossible without detailed steps.(*
Computational reproducibility¥ allows the reproduction of exactly the same results with the same data, unlike
replication, which requires following the same steps but with different data in an independent experiment.>
For both replication and reproducibility, research artifacts ' must be well crafted, structured and zipped to
be public and to support the principles of open science.

Due to the importance of computational experiments, " we have seen the need to carry out this research
with the objective of performing a bibliometric analysis that will be a starting point for future research on the
subject.

The remainder of the paper is presented as follows: The next section describes the methodology, dataset,
and tools used in the development of this study. The following section shows the results and statistical tests
obtained in the study. Below, we have described the threats to validity. The next section provides a discussion and
comparison with other related research, and finally, conclusions and future research directions are presented.

METHOD

For the bibliometric analysis, we have followed the guide proposed by, "™ where an exhaustive study of this
type of study is made, and a comparison is made with other similar analysis techniques such as meta-analysis('?
and systematic literature reviews. According to this publication, bibliometric studies and meta-analyses have
a quantitative character,? while systematic literature reviews tend to have a qualitative character and may
have deviations in the interpretation of the data.?" According to the author, the type of analysis to perform is
decided based on the research questions posed. For the present study, bibliometric analysis?? has been decided
because it is desired to analyze the relationships between data from previous publications such as authors,
countries, institutions, topics, etc.

The steps for the bibliographic analysis are as proposed in the guide:'®

Step 1: Define the aims and scope of the bibliometric study.

For the initial search of publications, the most representative databases such as Scopus and Web of Science
(WoS) were selected.
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Inclusion criteria
e Publications between January 2013 and October 2024.
e Publications in English.
e Peer-reviewed studies published in journals.
e Studies that propose computational experiments applied in Computer Science.

Exclusion criteria
e Studies that do not refer to Computer Science.
e Non-peer-reviewed studies, books, book chapters, or gray literature.
e Studies that are not in English.
e Conference publications.

Research questions
The following research questions have been posed:

e RQ1: How many publications are there in the Scopus and WoS databases related to the topic
Computational Experiments in Computer Science?

e RQ2: From which countries do the authors who have written about Computational Experiments in
Computer Science come from?

e RQ3: Besides Computer Science, what are the sub-areas of research in which you have been doing
Computational Experiments in the stated time period?

e RQ4: Which are the journals where there are papers on Computational Experiments in Computer
Science?

e RQ5: What are the most cited publications on Computational Experiments in Computer Science?

Step 2: Choose the techniques for bibliometric analysis
Based on guidance from,'® the existing techniques are Performance Analysis and Science Mapping.

Performance Analysis
Examines the contributions and components of research in a specific field.®® This technique was used to
analyze the total number of publications and citations.

Science Mapping

Examines the relationships between the components of the research.? This technique used a co-authorship
analysis to learn about the authors and their affiliations. A citation analysis was also performed to find the most
influential publications and thus to determine which journals they have been published in.

Step 3: Collect the data for bibliometric analysis.
Searches were conducted in the selected databases (Scopus and WoS) following the abovementioned
inclusion and exclusion criteria.

Scopus search

The initial search in the Scopus database without applying the inclusion criteria yielded a total of 299 papers
with the following search string: “comput* experim*” AND “ computer science”. Applying the inclusion and
exclusion criteria, the following search string was used:

TITLE-ABS-KEY ( “comput* experim*” AND “ computer science” ) AND PUBYEAR > 2012 AND PUBYEAR < 2025
AND ( LIMIT-TO ( SUBJAREA , “COMP” ) ) AND ( LIMIT-TO ( DOCTYPE , “ar” ) ) AND ( LIMIT-TO ( LANGUAGE ,
“English” ) ).

This resulted in a total of 54 papers.

WoS search

The initial search in the WoS database without applying the search criteria yielded a total of 61 papers with
the following search string:

“comput® experim*” AND “ computer science”

Applying the inclusion and exclusion criteria, the following search string was used:

“comput® experim*” AND “ computer science” (Topic) and 2024 or 2023 or 2022 or 2021 or 2020 or 2019
or 2017 or 2018 or 2016 or 2015 or 2014 or 2013 (Publication Years) and Article (Document Types) and English
(Languages) and Computer Science (Research Areas). This resulted in a total of 15 papers.

It is important to clarify that once the inclusion and exclusion criteria were applied, all papers were manually
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validated to ensure that they met the criteria applied.
The research artifacts from the study can be found in https://doi.org/10.5281/zenodo.12701189. The
supplementary material contains:

e The .xlsx files of the dataset used to analyze the RQs.

e The .pdf files of the figures published in the paper.

o The .xlsx files of the tables published in the paper.

Step 4: Run the bibliometric analysis and report the findings.

Once the data was collected, VOSviewer version 1.6.20 was used to analyze information and obtain the
Keyword analysis. In addition, the information was consolidated into a single dataset to produce the graphs
using Microsoft PowerBIl. The results are shown in the following section.

RESULTS

To answer RQ1, Figure 1 shows a comparison of number of articles per year in Scopus and WoS. Note that
there is a higher number of publications in Scopus than in WoS, except in 2017 with 2 publications in each
database. This is because Scopus offers more journals and citations.

—&— Scopus — WoS

Number of papers

1 1 1

2014 2016 2018 2020 2022
Year

Figure 1. Comparison of number of articles per year in Scopus and WoS

To answer RQ2, figure 2 shows a comparison of the number of articles by country in Scopus and WoS. The
results show that China and the United States lead the publications on Computational Experiments in Computer
Science. This may be due to the high investment made by these countries in Research and Development;
therefore, they have more papers to publish.

To answer RQ3, figure 3 shows a comparison based on the number of articles per Subject area in Scopus
and WoS. All the articles found belong to the Computer Science area according to the inclusion criteria, but
some of the computational experiments described in the papers are applied to other subareas. The area of
mathematics stands out because many of the computational experiments aim to improve the performance of
different algorithms. Many of these algorithms are decision and search algorithms, especially in graphs, which is
why the Decision Sciences area also stands out. And of course, computational experiments are very applicable
to different areas in Engineering.

To answer RQ4, tables 1y 2 are shown. Table 1 shows the list of Journals indexed in Scopus with publications
on Computational Experiments in Computer Science. This table has been sorted by the number of papers
published in the journals, which does not indicate the importance of the journal. The information on Cite Score
and SJR applicable to the year 2022 has been obtained because Scopus does not yet have complete information
for the year 2023. All this data shows the importance of journals in the scientific context. A column has also
been added where the areas in which each journal publishes have been placed in the form of keys.
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Figure 2. Comparison of number of articles by country in Scopus and WoS

Table 2 shows the journals indexed in WoS with papers related to Computational Experiments in Computer
Science. In the same way as the previous table, the information has been ordered based on the number of
papers published in each journal related to the topic in question. To know the quality of each of the journals,
the columns Journal Citation Indicator and Journal Impact Factor for the year 2022 have been included, since
WoS does not yet have information for the year 2023. To complement this, the column Quartile has also been
created, which summarizes the previous data indicating in which quartile each journal is located. In general, it
has been written in high impact journals. Once again, a column indicating the subject area of each journal has
been included in the form of keys.

® Scopus ®Wos

Decision Sciences

Arts and Humanities I

Energy I

Subject area

Environmental Science
Materials Science

Social Sciences

Automation Control Systems

Operations Research Management Science

= H____

10 20 30 40 50 60 70
Number of papers
Figure 3. Comparison of number of articles by Subject area in Scopus and WoS
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Table 1. Journals in Scopus

Journal Papers Subject Area Cite Score  SJR

2022 2022
Computers and Operations Research 12 MMS, CSG, DSM 8,3 1,716
Informs Journal on Computing 6 DSM, CSA, CSI, CSS 3,4 1,441
RAIRO Operations Research 5 MTC, DSM, CSA 2,9 1,390
Cybernetics and Systems Analysis 4 CSG 1,5 0,290
Discrete Optimization 3 MAM, CSC, MTC 2,3 0,500
Journal of Computer and Systems Sciences International 3 MAM,ECS, CSN, CSI 1,5 0,325
Theoretical Computer Science 3 CSG, MTC 2,5 0,590
Computers and Industrial Engineering 2 EGE, CSG 11,9 1,760
International Journal of Computer Mathematics 2 MAM, CSC, CSA 3,5 0,526
Digital Scholarship in The Humanities 1 AHL, SSL, CSI, CSA 2,4 0,375
Expert Systems with Applications 1 EGE, CSA, CSR 12,6 1,873
IEEE Transactions on Evolutionary Computation 1 CSC, MTC, CSS 25,5 5,767
Communications and Computer Sciences CSD, MAM, EEE, CSP 11 01
Informatica (Netherlands) 1 MAM, CSI 7,5 0,624
International Journal of Computational Intelligence Systems 1 MCM, CSG 4,8 0,554
International Journal of Systems Science 1 MTC, ECS, CSA 5,6 1,105
International Journal of Unconventional Computing 1 CSG 2,6 0,375
Journal of Combinatorial Optimization 1 MDM, MAM, MCO, CSC, CSA 2,4 0,497
Journal of Scientific Computing 1 MAM, MNA, CSC, MCM, EGE, MTC 4.1 1,171
Journal of Supercomputing 1 MTC, CSI, CSH, CSS 5,4 0,684
Lecture Notes In Computer Science 1 MDM, EGE, MCM, MCO, MMS 0,9 0,273
Optical Memory and Neural Networks Information Optics 1 CSG, EEE, MSE 2,0 0,222
Sustainable Operations and Computers 1 DSM, EIM, CSA, ESG, ERE 8,1

The abbreviations used in table 1 are: MMS - Mathematics: Modeling and Simulation, CSG - Computer Science: General Computer
Science, DSM - Decision Sciences: Management Science and Operations Research, CSA - Computer Science: Computer Science
Applications, CSI - Computer Science: Information Systems, CSS - Computer Science: Software, MAM - Mathematics: Applied
Mathematics, CSC - Computer Science: Computational Theory and Mathematics, MTC - Mathematics: Theoretical Computer Science,
ECS - Engineering: Control and Systems Engineering, CSN - Computer Science: Computer Networks and Communications, EGE -
Engineering: General Engineering, CSR - Computer Science: Artificial Intelligence, MNA - Mathematics: Numerical Analysis, MDM
- Mathematics: Discrete Mathematics and Combinatorics, MCM - Mathematics: Computational Mathematics, MCO - Mathematics:
Control and Optimization, CSD - Computer Science: Computer Graphics and Computer-Aided Design, EEE - Engineering: Electrical
and Electronic Engineering, CSP - Computer Science: Signal Processing, AHL - Arts and Humanities: Language and Linguistics, SSL -
Social Sciences: Linguistics and Language, MSE - Materials Science: Electronic, Optical and Magnetic Materials, EIM - Engineering:
Industrial and Manufacturing Engineering, ESG - Environmental Science: Global and Planetary Change, ERE - Energy: Renewable
Energy, Sustainability and the Environment, CSH - Computer Science: Hardware and Architecture.

To answer RQ5, tables 3 and 4 have been created. The Top ten most cited papers in Scopus have been placed
in table 3. In addition, the title of the paper, the authors and the year of publication have been included.

Table 4 shows the Top ten most cited papers in WoS. This table has been ordered by the number of citations
that each paper has obtained. In addition, the title of the paper, the authors and the year of publication have
been included.

Finally, co-occurrence analyses were performed on the two selected databases. Figure 4 and 5 show the
results obtained from the VOSviewer software. It should be mentioned that the figures show different colors
representing different ‘clusters’ or groups of terms. These clusters may represent subtopics or focus areas
within the general field of study which is Computational Experiments in Computer Science. The size of each
node (in the figure are the circles) represents the frequency with which the associated term appears in the
database. The lines between the nodes indicate the co-occurrence of the terms, that is, the frequency with
which two terms appear together in the same document.

For the co-occurrence analysis of the information collected from Scopus the co-occurrence has been
configured with the parameter “All keywords”, the field Minimum number of occurrences of a keyword has
been set to 1 and the field Number of keywords to be selected has been set to 525. It has resulted in a total
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of 27 clusters which can be seen in Figure 4. Based on these results it can be identified that the 10 most

relevant keywords are: computer science, computational experiment, operations research, problem solving,
optimization, integer programming, heuristics, programming, cybernetics and computational experiment.

Table 2. Journals in WoS

Journal Number of  Subject Area Journal Journal  Quartile

Papers Citation Impact

Indicator Factor

2022 2022
Informs Journal on Computing 4 CSP, ORM 0,47 2,1 Q3
Computers and Operations Research 3 CSP, ENI, ORM 0,88 4,6 Q2
Computers and Industrial Engineering 2 CSP, ENI 1,31 7,9 Q1
Expert Systems with Applications 1 CSR, EEE, ORM 1,73 8,5 Q1
IEEE Transactions on Cybernetics 1 ACS, CSR, CSY 2,37 11,8 Q1
Informatica 1 CSI, MTA 0,72 2,9 Q2
International Journal of Unconventional Computing 1 CST 0,38 1,7 Q3
Journal of Combinatorial Optimization 1 CSP, MTA 0,4 1 Q4
Journal of Supercomputing 1 CSH, CST, EEE 0,72 3,3 Q2

The abbreviations used in table 2 are: CSP - Computer Science: Interdisciplinary Applications, ENI - Engineering: Industrial,
ORM - Operations Research & Management Science, CSR - Computer Science: Artificial Intelligence, EEE - Engineering,
Electrical & Electronic, ACS - Automation & Control Systems, CSY - Computer Science: Cybernetics, CSI - Computer Science:
Information Systems, MTA - Mathematics: Applied, CST - Computer Science: Theory & Methods, CSH - Computer Science:
Hardware & Architecture.

Table 3. Top ten most cited papers in Scopus

Title Authors Year Citations
Reference Point Specification in Inverted Generational Ishibuchi, H., Imada, R., 2018 97
Distance for Triangular Linear Pareto Front.?* Setoguchi, Y., Nojima, Y.

The r-interdiction median problem with probabilistic Zhu, Y., Zheng, Z., Zhang, X., 2013 47
protection and its solution algorithm. @ Cai, K.

A redistricting problem applied to meter reading in power Assis, L.S.D., Franca, PM., 2014 39
distribution networks. ® Usberti, F.L.

A branch-and-price algorithm for the temporal bin packing Dell’Amico, M., Furini, F., lori, 2020 34
problem.®” M.

An efficient computational technique based on cubic Yaseen, M., Abbas, M. 2020 31
trigonometric B-splines for time fractional Burgers’ equation.

28)

A hybrid Lagrangean heuristic with GRASP and path-relinking Pessoa, L.S., Resende, M.G.C., 2013 27
for set k-covering.® Ribeiro, C.C.

Multiple asymmetric traveling salesmen problem with and Sarin, S.C., Sherali, H.D., 2014 26
without precedence constraints: Performance comparison of Judd, J.D., Tsai, P.-F.

alternative formulations.?

Verifying soundness of business processes: A decision process Clempner, J. 2014 24
Petri nets approach.®"

A quantity flexibility contract model for a system with Soo Kim, J., Il Park, S., Young 2014 22
heterogeneous suppliers.¢? Shin, K.

Tabu search for the dynamic Bipartite Drawing Problem. 3 Marti, R., Martinez-Gavara, A., 2018 19

Sanchez-Oro, J., Duarte, A.

For the co-occurrence analysis of the information collected from WoS, the co-occurrence field has been
configured with the parameter “All keywords”, the Minimum number of occurrences of a keyword field has
been set to 1 and the Number of keywords to be selected field has been set to 114. It has resulted in a total of
10 clusters which can be seen in Figure 5. Based on these results it can be identified that the 10 most relevant
keywords are: heuristics, optimization, path relinking, network, algorithm, shortest path, grasp, cut, search,
and sum.
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Figure 4. Cooccurrence analysis in Scopus

THREATS TO VALIDITY

Search results vary between Scopus and WoS. This may introduce a bias according to what is established
by.“ One of the main threats to the validity of this bibliometric study is the selection bias of the databases.
Although Scopus and Web of Science are recognized sources, they do not cover all the relevant literature in
computer science. Some important conferences and open-access repositories might be excluded, which could
lead to an incomplete representation of the field.“*) Additionally, the restriction to articles in English could
exclude valuable contributions in other languages, especially considering the global nature of research in
computer science.
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Another significant threat is the temporal limitation of the study. By considering only articles published
between 2013 and 2014, there is a risk of missing long-term trends and recent developments in the field of
computational experiments. This narrow timeframe might not adequately capture the evolution of methodologies
and technologies in computer science, which advance rapidly.“) Furthermore, publication delays could lead to
the exclusion of relevant works that were conducted during the period of interest but published outside the
specified date range.

alternating projection algorit

line
algornithms

computation
™w

approximagalgon'mm

lyapunow methods
decision-progess petri nets
bin packing hetﬁcs
optimization : - g
v cembinatorial optimization - gws
"~ path relinking
compi cience ﬂ'me
. network
er ant colony &-\izaﬁon M
cut
high performa_ﬁ computing
VOSviewer

Figure 5. Cooccurrence analysis in WoS

The restriction to peer-reviewed articles published in journals presents another potential threat. While
this approach ensures a certain level of quality, it may also introduce a bias towards more established and
conventional research. Innovative or controversial computational experiments might be underrepresented,
as they are often first presented at conferences or published as preprints.“ Additionally, the exclusion of
grey literature, such as technical reports or doctoral theses, could lead to the loss of valuable information on
computational experiments that have not yet reached the journal publication stage.

DISCUSSION

In Computer Science there have been multiple bibliometric analyses and systematic literature reviews; in
order to know the most relevant literature reviews, we have performed a search in Scopus for the most cited
papers in these aspects and some of the most relevant ones are mentioned below. The search string used for
this was “computer science” AND “bibliometric analysis”.

The work of ,“¢) performs a bibliometric analysis of the role of Artificial Intelligence in the construction of
sustainable business models (SBMs). For this, they build a dataset of 73 English-language publications with
publication dates from 1990 to 2019. The results show that the challenge of innovation involves ethical, social,
economic and legal aspects.

In the investigation, ) a bibliometric approach was used to identify and analyze the scientific literature
on VR and AR research in medicine. The Web of Science database was used to identify relevant papers on VR
research in medicine. They found 8399 papers and the data were exported to VOSviewer and Bibliometrix
bibliometric software for further analyses. The conducted bibliometric analysis unequivocally reveals the
versatile emerging applications of VR and AR in medicine.

Another bibliometric analysis was performed by,“® where bitcoins have been studied as the main topic
excluding other blockchain applications. For this purpose, the Web of Science Core Collection database was
searched, finding 1162 papers from 2012 to 2019. That bibliometric study draws the landscape of the current
state and trends of bitcoin-related research in different scientific disciplines.
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Another paper reports a bibliometric analysis of the development of fuzzy theory (FT) in China.“” Their dataset
was composed of 12936 over a time range of 30 years. The results demonstrated FT research collaborations
between researchers in the USA and China. They found that the research focuses on the areas of Computer
Science and Engineering in sub areas such as decision making, optimization, modeling and design.

In the bibliometric analysis of Engineering Applications with Artificial Intelligence,®® publications from 1988
to 2018 were analyzed in Web of Science and Scopus databases. In this review, publication distribution over
the years, citations per year, co-citation over the years, co-authorship networks, geographical analysis and
temporal analysis by country of publications were obtained as results.

In the research,®" a review to the IEEE Transactions on Fuzzy Systems (TFS) journal indexed in Web of
Science has been performed. Publications between the year 1994 to 2015 were analyzed. As a result, analyses
of the general citation structure of the journal, the most cited articles, authorship and co-authorship, co-
citation of authors, co-authorship, and the most influential countries were obtained.

Another bibliometric study on artificial intelligence was published in 2016.%? The dataset was composed
of publications between 1990 and 2014 from the databases Science Citation Index Expanded (SCI-Expanded)
and Conference Proceedings Citation Index-Science (CPCI-S). This work analyzed the number of articles,
collaborations, citations, subject categories, authors’ countries of origin, keywords and their co-occurrence.

Abibliometric study was published in the year 2021 on blockchain.®® This analysis was based on performance
analysis and network analysis techniques. As a result, the analysis of countries, authors, subject areas, and
journals for blockchain research was obtained. They also mention the identified clusters and their density
measures.

Despite the existence of some bibliometric analyses in Computer Science, this study is important because it
provides a comprehensive and up-to-date overview of the field’s research trends and impacts. It offers unique
insights into the evolving landscape of Computer Science publications, collaborations, and emerging sub-fields.
Furthermore, in the period from 2013 to 2024 covered by this study, there are no similar works of this scope and
depth, making it a valuable contribution to understanding the recent developments in the discipline.

CONCLUSIONS

Bibliometric analyses are important because they allow us to identify research trends as well as to find the
areas of study where researchers are working. This allows future research to project their work in a better way
by directing their studies towards the most relevant areas.

This bibliometric analysis has allowed us to know the impact and visibility of research using specific metrics
to evaluate the quality of research related to Computational Experiments in Computer Science.

It is hoped that this work will help researchers make the best decisions regarding future studies on this
subject.

A future work would be to analyze the collaborations that exist in relation to computational experiments,
for which in addition to the analysis with VOSviewer, information from academic networks such as ResearchGate
or LinkedIn could be used, where relevant information could be found by establishing the appropriate filters.

As a complement to this study, data mining techniques could be used to establish patterns in the publications
and see their evolution over time.

REFERENCES
1. Yilmazlar 10, Kurz ME. Adaptive local search algorithm for solving car sequencing problem. J Manuf Syst.
2023;68:635 - 643.

2. Barr RS, Golden BL, Kelly JP, Resende MGC, Stewart WR. Designing and reporting on computational
experiments with heuristic methods. J heuristics. 1995;1:9-32.

3. Landeta-Ldpez P, Guevara-Vega C. Computational Experiments in Computer Science Research: A Literature
Survey. IEEE Access. 2024;12:132254-70.

4. Santner TJ, Williams BJ, Notz WI, Williams BJ. The design and analysis of computer experiments. Vol. 1.
Springer; 2003.

5. Jones B, Johnson RT. Design and analysis for the gaussian process model. Qual Reliab Eng Int. 2009;25(5):515
- 524.

6. Law AM, Kelton WD, Kelton WD. Simulation modeling and analysis. Vol. 3. Mcgraw-hill New York; 2007.

7. Gonul-Sezer ED, Ocak Z. Comparison of system dynamics and discrete event simulation approaches. Adv

https://doi.org/10.56294/dm2025188



11 Landeta-Lopez P, et al
Intell Syst Comput. 2016;442:69 - 81.

8. Kleijnen JPC. Design and analysis of simulation experiments. In: Springer Proceedings in Mathematics and
Statistics. 2018. p. 3 - 22.

9. Craig PS, Goldstein M, Rougier JC, Seheult AH. Bayesian forecasting for complex systems using computer
simulators. J Am Stat Assoc. 2001;96(454):717 - 729.

10. Cavendish JC. A framework for validation of computer models. In: SIAM Proceedings Series [Internet].
2005. p. 87 - 99. Available from: https://cutt.ly/pwOLGnt7

11. Bayarri MJ, Paulo R, Berger JO, Sacks J, Cafeo JA, Cavendish J, et al. A framework for validation of
computer models. Technometrics. 2007;49(2):138 - 154.

12. Guevara-Vega C, Bernardez B, Duran A, Quina-Mera A, Cruz M, Ruiz-Cortés A. Empirical Strategies in
Software Engineering Research: A Literature Survey. In: 2021 Second International Conference on Information
Systems and Software Technologies (ICI2ST). 2021. p. 120-7.

13. Crepin3ek M, Liu S-H, Mernik M. Replication and comparison of computational experiments in applied
evolutionary computing: Common pitfalls and guidelines to avoid them. Appl Soft Comput J. 2014;19:161 - 170.

14. Beaulieu-Jones BK, Greene CS. Reproducibility of computational workflows is automated using continuous
analysis. Nat Biotechnol. 2017;35(4):342 - 346.

15. Cruz M, Bernardez B, Duran A, Galindo JA, Ruiz-Cortés A. Replication of Studies in Empirical Software
Engineering: A Systematic Mapping Study, From 2013 to 2018. IEEE Access. 2020;8:26773-91.

16. Guevara-Vega C, Bernardez B, Cruz M, Duran A, Ruiz-Cortés A, Solari M. Research artifacts for human-
oriented experiments in software engineering: An ACM badges-driven structure proposal. J Syst Softw. 2024;218.

17. Xue X, Yu X, Zhou D, Wang X, Bi C, Wang S, et al. Computational Experiments for Complex Social Systems:
Integrated Design of Experiment System. IEEE/CAA J Autom Sin. 2024;11(5):1175 - 1189.

18. Donthu N, Kumar S, Mukherjee D, Pandey N, Lim WM. How to conduct a bibliometric analysis: An
overview and guidelines. J Bus Res. 2021;133:285 - 296.

19. Wu M-J, Zhao K, Fils-Aime F. Response rates of online surveys in published research: A meta-analysis.
Comput Hum Behav Reports. 2022;7.

20. Mahmoodi E, Fathi M, Ghobakhloo M. The impact of Industry 4.0 on bottleneck analysis in production and
manufacturing: Current trends and future perspectives. Comput Ind Eng. 2022;174.

21. Karimi S, lordanova I. Integration of BIM and GIS for Construction Automation, a Systematic Literature
Review (SLR) Combining Bibliometric and Qualitative Analysis. Arch Comput Methods Eng. 2021;28(7):4573 -
4594.

22. Li H, Li B. The state of metaverse research: a bibliometric visual analysis based on CiteSpace. J Big Data.
2024;11(1).

23. Cobo MJ, Lopez-Herrera AG, Herrera-Viedma E, Herrera F. An approach for detecting, quantifying, and
visualizing the evolution of a research field: A practical application to the Fuzzy Sets Theory field. J Informetr.
2011;5(1):146 - 166.

24. Ishibuchi H, Imada R, Setoguchi Y, Nojima Y. Reference Point Specification in Inverted Generational
Distance for Triangular Linear Pareto Front. IEEE Trans Evol Comput. 2018;22(6):961 - 975.

25. Zhu Y, Zheng Z, Zhang X, Cai K. The r-interdiction median problem with probabilistic protection

and its solution algorithm. Comput Oper Res [Internet]. 2013;40(1):451 - 462. Available from: https://doi.
org/10.1016/j.cor.2012.07.017

https://doi.org/10.56294/dm2025188


https://cutt.ly/pw0LGnt7
https://doi.org/10.1016/j.cor.2012.07.017
https://doi.org/10.1016/j.cor.2012.07.017

Data and Metadata. 2025; 4:188 12

26. Assis LS De, Franca PM, Usberti FL. A redistricting problem applied to meter reading in power distribution
networks. Comput Oper Res [Internet]. 2014;41(1):65-75. Available from: http://dx.doi.org/10.1016/j.
cor.2013.08.002

27. Dell’Amico M, Furini F, lori M. A branch-and-price algorithm for the temporal bin packing problem.
Comput Oper Res [Internet]. 2020;114:104825. Available from: https://doi.org/10.1016/j.cor.2019.104825

28. Yaseen M, Abbas M. An efficient computational technique based on cubic trigonometric B-splines for time
fractional Burgers’ equation. Int J Comput Math. 2020;97(3):725 - 738.

29. Pessoa LS, Resende MGC, Ribeiro CC. A hybrid Lagrangean heuristic with GRASP and path-relinking for
set k-covering. Comput Oper Res. 2013;40(12):3132 - 3146.

30. Sarin SC, Sherali HD, Judd JD, Tsai P-F. Multiple asymmetric traveling salesmen problem with and without
precedence constraints: Performance comparison of alternative formulations. Comput Oper Res. 2014;51:64 -
89.

31. Clempner J. Verifying soundness of business processes: A decision process Petri nets approach. Expert
Syst Appl. 2014;41(11):5030 - 5040.

32. Soo Kim J, Il Park S, Young Shin K. A quantity flexibility contract model for a system with heterogeneous
suppliers. Comput Oper Res. 2014;41(1):98 - 108.

33. Marti R, Martinez-Gavara A, Sanchez-Oro J, Duarte A. Tabu search for the dynamic Bipartite Drawing
Problem. Comput \& Oper Res. 2018 Mar;91:1-12.

34. Rauchecker G, Schryen G. Using high performance computing for unrelated parallel machine scheduling
with sequence-dependent setup times: Development and computational evaluation of a parallel branch-and-
price algorithm. Comput Oper Res. 2019;104:338 - 357.

35. Zheng R, Dai T, Sycara K, Chakraborty N. Automated multilateral negotiation on multiple issues with
private information. INFORMS J Comput [Internet]. 2016;28(4):612-28. Available from: https://doi.org/10.1287/
ijoc.2016.0701

36. Myklebust TGJ, Sharpe MA, Tuncel L. Efficient heuristic algorithms for maximum utility product
pricing problems. Comput Oper Res [Internet]. 2016;69:25 - 39. Available from: https://doi.org/10.1016/j.
cor.2015.11.013

37. Kergosien Y, Giret A, Neron E, Sauvanet G. An Efficient Label-Correcting Algorithm for the Multiobjective
Shortest Path Problem. INFORMS J Comput. 2022;34(1):76 - 92.

38. Lopez-Sanchez AD, Sanchez-Oro J, Laguna M. Anew scatter search design for multiobjective combinatorial
optimization with an application to facility location. INFORMS J Comput. 2021;33(2):629 - 642.

39. Moncel J, Thiery J, Waserhole A. Computational performances of a simple interchange heuristic for a
scheduling problem with an availability constraint. Comput Ind Eng. 2014;67(1):216 - 222.

40. Bahig HM, Fathy KA. An efficient parallel strategy for high-cost prefix operation. J Supercomput.
2021;77(6):5267 - 5288.

41. Cai Q, Deng Y. A fast Bayesian iterative rule in amoeba algorithm. Int J Unconv Comput. 2019;14(5-6):449
- 466.

42. Mongeon P, Paul-Hus A. The journal coverage of Web of Science and Scopus: a comparative analysis.
Scientometrics. 2016;106(1):213 - 228.

43. Haddaway NR, Collins AM, Coughlin D, Kirk S. The role of Google Scholar in evidence reviews and its
applicability to grey literature searching. PLoS One. 2015;10(9):e0138237.

https://doi.org/10.56294/dm2025188


http://dx.doi.org/10.1016/j.cor.2013.08.002
http://dx.doi.org/10.1016/j.cor.2013.08.002
https://doi.org/10.1016/j.cor.2019.104825
https://doi.org/10.1287/ijoc.2016.0701
https://doi.org/10.1287/ijoc.2016.0701
https://doi.org/10.1016/j.cor.2015.11.013
https://doi.org/10.1016/j.cor.2015.11.013

13 Landeta-Lopez P, et al

44. Kitchenham B, Brereton OP, Budgen D, Turner M, Bailey J, Linkman S. Systematic Literature Reviews in
Software Engineering: a Systematic Literature Review. Inf Softw Technol. 2010;51(1):7-15.

45. Wohlin C, Runeson P, Host M, Ohlsson MC, Regnell B, Wesslén A. Experimentation in Software Engineering.
Springer Berlin, Heidelberg; 2024.

46. Di Vaio A, Palladino R, Hassan R, Escobar O. Artificial intelligence and business models in the sustainable
development goals perspective: A systematic literature review. J Bus Res. 2020;121:283 - 314.

47. Kan Yeung AW, Tosevska A, Klager E, Eibensteiner F, Laxar D, Stoyanov J, et al. Virtual and augmented
reality applications in medicine: Analysis of the scientific literature. J Med Internet Res. 2021;23(2).

48. Merediz-Sola |, Bariviera AF. A bibliometric analysis of bitcoin scientific production. Res Int Bus Financ.
2019;50:294 - 305.

49. Yu D, Xu Z, Wang W. Bibliometric analysis of fuzzy theory research in China: A 30-year perspective.
Knowledge-Based Syst. 2018;141:188 - 199.

50. Shukla AK, Janmaijaya M, Abraham A, Muhuri PK. Engineering applications of artificial intelligence: A
bibliometric analysis of 30 years (1988-2018). Eng Appl Artif Intell [Internet]. 2019;85:517 - 532. Available from:
https://doi.org/10.1016/j.engappai.2019.06.010

51. Yu D, Xu Z, Kao Y, Lin C-T. The structure and citation landscape of IEEE transactions on fuzzy systems
(1994-2015). IEEE Trans Fuzzy Syst. 2018;26(2):430 - 442.

52. Niu J, Tang W, Xu F, Zhou X, Song Y. Global research on artificial intelligence from 1990-2014: Spatially-
explicit bibliometric analysis. ISPRS Int J Geo-Information. 2016;5(5).

53. Centobelli P, Cerchione R, Esposito E, Oropallo E. Surfing blockchain wave, or drowning? Shaping the
future of distributed ledgers and decentralized technologies. Technol Forecast Soc Change. 2021;165.

FINANCING
This work has been supported by the Universidad Técnica del Norte - Ecuador.

CONFLICTS OF INTEREST
The authors declare no conflicts of interest. The funders had no role in the study design, in the manuscript
writing, or in the decision to publish the results.

AUTHORSHIP CONTRIBUTION
Conceptualization: Pablo Landeta-Lopez and Cathy Guevara-Vega.
Data curation: Pablo Landeta-Lopez.
Formal analysis: Pablo Landeta-Lépez.
Acquisition of funds: Cathy Guevara-Vega.
Research: Pablo Landeta-Lopez and Cathy Guevara-Vega.
Methodology: Cathy Guevara-Vega.
Project management: Cathy Guevara-Vega.
Resources: Pablo Landeta-Lépez and Cathy Guevara-Vega.
Software: Pablo Landeta-Lopez.
Supervision: Cathy Guevara-Vega.
Validation: Cathy Guevara-Vega.
Display: Pablo Landeta-Lopez.
Drafting - original draft: Pablo Landeta-Lopez.
Writing - proofreading and editing: Pablo Landeta-Lopez.

https://doi.org/10.56294/dm2025188


https://doi.org/10.1016/j.engappai.2019.06.010

	Marcador 1
	_Hlk172726287

