
Optimization of Data Management through a Web System based on 

Business Intelligence and Agile Kanban Methodology 
 

WILMER CUNUHAY1, MARCO ESTRADA2, GEOVANNY SILVA3, CRISTIAN INCA4. 
1 Universidad Técnica de Cotopaxi 

Av. Simón Rodríguez s/n Barrio El Ejido Sector San Felipe. Latacunga, ECUADOR. 
2 Instituto Superior Tecnológico Riobamba 

Avenida La Prensa, Riobamba 060106- ECUADOR. 
3,4 Department  Faculty of Informatics and Electronics 

Escuela Superior Politécnica de Chimborazo (ESPOCH) 

Km 1 1/2 Panamericana Sur, EC060155, ECUADOR 
 

Abstract: - The collection of information through a questionnaire for planning purposes played an important role 

in defining the requirements of the web system, functioning as a fundamental basis for the next step in the 

software development phase. The application of the Kanban way of thinking has proven to be effective in 

managing work, supported by greater openness during the system creation phase. The surveys and interviews 

carried out show that the initiative is important and necessary to improve decision-making and processes. The 

incorporation of Kanban principles is based on an exhaustive analysis using tools such as PHP, Bootstrap and 

MySQL to facilitate the process and achieve maximum efficiency. Through the web-based system, it is possible 

to centralize information, allowing its access and management in real time. Business intelligence is also used to 

perform in-depth analysis, helping to identify patterns and potential opportunities for improvement. It was 

considered appropriate to choose the Kanban methodology due to its collaborative and incremental approach, 

ideal for adapting to change and providing constant value. The results confirm the solidity of our methodology 

and the relevance of the choices made in the development of this web application based on Business Intelligence 

and Agile Kanban Methodology. 
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1. Introduction 

Currently, data vital to your operations is stored 

in spreadsheets, leading to sporadic failures and 

unwarranted document collection. We suggest 

implementing a web-based system that uses 

business intelligence and the effective Kanban 

methodology to address this problem. In the 

modern enterprise, digitization and effective data 

analysis are crucial to maintaining a high level of 

efficiency and informed judgment, which will 

provide management with timely and accurate 

details for strategic decision making. Ecuadorian 

companies urgently need innovative solutions, as 

demonstrated by cases such as those that 

highlight the shortage of analytical tools. To 

address operational issues such as inadequate 

training and order management, a paradigm shift 

and adoption of more efficient methods is 

essential. 

The focus is on creating a web-based system that 

can manage information with the help of 

business intelligence and the agile Kanban 

methodology. To do this, the theory has been 

studied in depth and tools such as interviews and 

surveys have been used. And the resulting web 

system will use Kanban principles for effective 

data management. Implementing an innovative 

web-based system backed by business 

intelligence and Kanban will not only improve 

operational efficiency but also facilitate 

informed decision making in the enterprise. 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 135 Volume 4, 2024



 

Fig. 1. Program architecture diagram 

2. Theoretical framework 

The successful implementation of new management 

methods, as in the case of the proposed web 

application, requires reflection on essential principles 

related to people, systems and information [1]. The 

incorporation of these tools implies a change of 

direction and is structured in four fundamental 

classes. 

2.1. System 

A system is a component, and the composition of 

systems results in the emergence of a System of 

Systems to achieve a goal [2]. In the web domain, the 

definition extends to the web system, where the 

components that are organized seek to achieve a 

specific objective. 

2.2. Web system 

A web application is a specific way of using a 

client/server, which is standardized in relation to 

clients (browsers) and servers (web servers) and in 

the communication protocol (HTTP). This implies a 

functional and accessible organization, without the 

need for additional development by the application 

creator [3]. 

2.3. Business Intelligence 

Business intelligence emerges as a new approach to 

help companies collect valuable information to 

improve their performance [4]. This is achieved by 

creating concrete and reliable information. 

2.4. Information systems architecture 

Information systems architecture organizes and 

structures information, applying models such as 

Model/View/Controller (MVC) to separate 

application logic and facilitate development and 

maintenance [5]. 

2.5. Web Architecture 

It allows the design and development of applications 

where the discipline that orders and determines the 

information and structural content of a website is 

applied, according to the needs and preferences of the 

audience, with the aim of guaranteeing users the final 

quality of the product and the full satisfaction [6]. 

2.6. Backend and Frontend 

The backend deals with data access and application 

logic, while the frontend involves direct user 

interaction with technologies such as HTML, CSS, 

and JavaScript. It is a set of skills necessary to write 

software [7]. 

2.7. Structure 

Frameworks, such as Bootstrap, standardize and 

structure system code, reducing development time 

and making maintenance easier [8]. 

2.8. Software development methodologies 

The Kanban methodology, derived from the Lean 

methodology, reduces the information system, since 

it is not necessary to prepare a detailed plan for the 

subdivision of production or for each process. Rather, 

it is enough to inform the final assembly line or 

terminal process [9]. 

2.9. BI Energy 

Power BI was used to efficiently combine, analyze 

and visualize data [10]. 

Below, the results of research that support decision 

making based on artificial intelligence systems and 

hybrid systems through data management are 

described in detail. 

2.10 Decision support systems 

The mentioned system only analyzes organizational, 

technical, management and similar aspects, but other 

aspects contained in the human element as an 

organizational asset do not receive any attention [11]. 

The decision support system (DSS) has been 

developed based on the information management 

system [12] to provide support for decision making 

through employee performance and systems [13]. 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 136 Volume 4, 2024



The following describes some general information 

that reveals the importance of decision support 

systems. 

Zhai et al. [14] found satisfactory results when they 

used decision support systems in the context of 

agriculture 4.0 that allow selecting supply points. 

Products from selected supply points; Delivery 

Vehicle Selections; Route programming for delivery 

vehicles. And lead time scheduling, historical data, 

and strategies contain valuable information that can 

improve the quality of future decisions. 

Similar results were reported by Wu et al. [15] who 

developed a clinical decision support system for 

severity risk prediction and classification of COVID-

19 patients using a machine learning model, 

nomogram and online calculator could be helpful to 

access at the beginning of serious and critical 

illnesses among patients with COVID-19 and 

classification at the time of hospital admission. 

In this same order of ideas Dalzochio et al., [16] 

applied a machine learning system for predictive 

maintenance in Industry 4.0 using a large amount of 

data involved in predictive maintenance and real-

time monitoring demand to deal with problems 

related to latency, scalability and network bandwidth. 

Similarly, Rai et al., [17] used machine learning in 

manufacturing applications and industry 4.0, 

environment, for failure prediction in the 

manufacturing industry. 

While Govindan et al., [18] used the decision support 

system for demand management in healthcare supply 

chains considering epidemic outbreaks during the 

COVID-19 pandemic, finding that the efficiency of 

the proposed approach was measured in the real 

world using data from four users and the results 

showed the effectiveness and accuracy of the 

proposed approach. 

2.11 Kanban and artificial intelligence 

The goal of implementing Kanban in project 

management is to optimize workflow efficiency, 

improve collaboration, and promote continuous 

improvement. Kanban v provides a visual 

representation of tasks and their progress, offering a 

real-time view of the entire project, optimizing 

processes as revealed by the findings cited below: 

Kim et al., [19] found that the application of Kanban 

improves agility by providing a visual representation 

of tasks by optimizing the workflow and promoting 

adaptability in dynamic situations, however García 

and Wong [20] point out that there is resistance for 

cultural reasons to the adoption of Kanban in various 

organizational settings, although de Patel and 

Patange [21] demonstrated the impact of Kanban in 

improving communication and collaboration fostered 

by the use of Kanban boards, which It leads to greater 

efficiency and team satisfaction, which is why 

various researchers highlight the importance of 

Kanban and artificial intelligence to improve the 

operational efficiency of industries. 

For example, Lanza et al., [22] evaluated the 

applications of the Kanban system in nursing or 

pharmacy health services, demonstrating the benefits 

caused by the implementation of this system. Fierro 

et al., [23] attribute the results to real-time 

information that allows optimal management of the 

workflow in internal processes, providing daily 

visualization of the status of operations. 

In this same sense, Braglia et al., [24] point out that 

the Rolling Kanban methodology. In the context of a 

domestic equipment manufacturer, it allows to 

effectively overcome certain limits and criticalities 

encountered, while Anandya et al., [25] that the 

Kanban method used in the development of a simple 

accounting information system leads to 

improvements in effectiveness. of data processing, 

financial transaction calculations and reports which 

meet the demands of potential users of the Small and 

Medium Enterprise (MSME) system, finally Matsuo 

and Barolli [26] reported that the IoT sensor 

management system Using Agile-Kanban is a 

technique to develop software and manage work 

efficiently in the industrial field. 

 

2.12 Development of the DW/BI system 

DW/BI systems are designed, developed and used to 

support the analytical needs of various departments 

or business areas within an organization, allowing 

business users to communicate with each other and 

with the development team, this was possible because 

n In recent years, the Internet has evolved towards 

Internet 3.0, in which data is encoded in a way that 

allows it to be shared, reused and, most importantly, 

become machine readable [27]. 

The development of these systems has been 

successfully applied in areas of research and 

application, such as biology or computer science, so 

DW/BI systems can improve the quality of 
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knowledge from structured data, which has been 

observed with the findings described below; 

Halim et al. [28] used the implementation of data 

warehouse and business intelligence (DW/BI) 

successfully in the banking sector using the analytical 

hierarchy process (AHP) and Yulianto et al., [29] 

point out that this system employs four procedures 

which are preparation, integration, analysis and 

visualization to build a management system at the 

enrollment level, which has been used by Moreira et 

al. [30] in the development of the monitoring and 

compliance tool for the Portuguese National Science 

Foundation. 

2.13 Milk Run System 

In a milk run system, routes, schedules, and the type 

and number of pieces to be transported are assigned 

to different tasks. The benefits of using such a system 

include increased efficiency of the overall logistics 

system as well as substantial potential savings in 

environmental and human resources along with 

notable cost advantages related to inventory and 

transportation costs [31,32,33], where the problems 

of milk run systems [34] can be seen as a special case 

of the vehicle routing problem (VRP) [35,36]. 

Generally, milk run approaches are adopted to run 

fixed routes with fixed pickup and delivery time slots 

that run according to fixed cycles [37]. In addition, 

the delivery time is longer due to multiple deliveries; 

In other words, there is a high probability that the last 

stations reached will be served with a delay [38], due 

to the high complexity due to the volume of 

information to be shared and the large number of 

constraints that must be satisfied [39], however, 

various investigations reveal the importance of the 

Milk-run system. 

Kochańska et al., [40] implemented the Milk Run 

concept that significantly improved the transport of 

components to the analyzed area, which is due 

according to Burganova et al. [41] to shorter 

transportation times of material to the job site and 

ultimately faster delivery of the finished product to 

the market and customer satisfaction. The most 

important scientific and professional benefits for this 

study consist of the application of the aforementioned 

methods. 

For their part, Esmizadeh and Mellat [42] managed 

to reduce delivery costs and route flexibility by using 

the milk run system to mitigate the effects of 

interruptions; Therefore, Gotthardt et al., [43] 

conclude that digitalization technologies can be used 

to improve efficiency in the supply chain, which in 

the opinion of Fedorko, et al., [44] is achieved 

because they are able to identify the occurrence of 

failures and critical points within a specific delivery 

process based on a Milk Run system. 

2.14 The shop floor 

In the literature, several definitions and alternative 

points of view can be found for the concept of OFS 

[45,46], which is defined as an integrated 

management system that facilitates communication 

[47], performance control and the implementation of 

lean methods which constitutes a central 

management instrument in the context of lean 

manufacturing [48] and in general, is a precondition 

for the implementation of lean systems, defining an 

organizational framework with standardized 

processes and activities that take place in the factory 

[49]. 

OFS is defined as a closed-loop process to observe 

problems in situ and understand and eliminate their 

underlying causes which has been used in broad 

fields of manufacturing industries [50,51], as 

described in next results presented: 

Lee et al., [52] showed the benefits of the 

implementation of the workshop in integrated cyber-

physical networks and commercial applications, 

while Alves et al., [53] used augmented reality for 

industrial quality assurance: which had a significant 

impact on the execution time of the procedures 

meanwhile Zhang et al., [54] demonstrated that the 

proposed improved multi-fidelity simulation-based 

optimization method is well applied in solving large-

scale problems and outperforms other simulation-

based optimization methods. 

The importance of OFS is ratified by Manghisi et al., 

[55], through its use in the agri-food industry where 

high-level monitoring plays an important role in the 

field of prevention, where in the opinion of Corallo 

et al., [56] a digital-physical synchronization is a 

driving factor in smart manufacturing, and the 

adoption of digital twin solutions is a sustainable 

strategy to monitor, analyze and improve operational 

performance in real time using OFS. 

2.15 Hybrid intelligent system 

A hybrid model allows evaluating spatially 

distributed objects, which integrates developed fuzzy 

colored Petri nets, models of deterministic, stochastic 
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and fuzzy knowledge bases, and the manifestation 

logic of their interaction. The development makes it 

possible to increase the probability of making 

decisions while reducing the dimension of the model 

by expanding the color function and the spatial data 

visualization function. Alternative methods and tools 

for operational analysis in information technologies, 

the importance of which is demonstrated by the 

following findings. 

Amiri et al., [57] applied a hybrid intelligent genetic 

algorithm and ANN to investigate the severity of 

accidents with fixed objects among car drivers, 

determining which hybrid model performs better 

with respect to the basis that the developed ANN has 

a better performance, which coincides with what was 

pointed out by Barkhordari, et al. [58] who evaluated 

the efficiency of intelligent hybrid models in 

predicting the interfacial bond strength of fiber-

reinforced polymer concrete, the results showed that 

among the hybrid models studied, the RUN-ANN 

algorithm is the most accurate model. 

For his part, Al Mashhadany [59] who did a 

simulation using virtual reality technique with 

MATLAB Var. 2019, demonstrated that with 

optimized hybrid intelligent controller they allow the 

robot parameters to be verified through direct and 

inverse kinematics, Li et al., [60] also studied the 

applications of artificial intelligence in the 

development of oil and gas using the network BP's 

neural algorithm, which is the most used AI 

algorithm in oil fields, however, to achieve better 

performance in optimizing the oil development plan, 

it must be combined with other algorithms; ANN 

being the most suitable for identification and 

diagnosis, with the disadvantage that AI algorithms 

depend too much on data and ignore the physical 

relationships between various parameters. 

Furthermore, dynamic AI research is far from 

sufficient, so Olan et al., [61] suggest that the 

implementation of AI technologies alone is not 

enough to improve organizational performance. 

3. Methodology 

3.1 Type of Research 

Practical approach. This program delves into the 

problems of a local company trying to find viable 

IT solutions. The point of view we take is based 

on using the knowledge gained to provide viable 

solutions. 

The fundamentals of Documentation. The study 

of bibliography plays an important role in 

collecting scientific data that serves as a basis for 

the creation of software. This procedure gives us 

the ability to choose the most cost-effective 

tools, ensuring a firm foundation for the 

software. 

Synchronization with reality. Field research 

turns out to be a fundamental piece to collect the 

notions of the director of the organization, who 

knows perfectly well the management of 

information within the company. 

3.2 Structured methods for a specific result 

Hypothetico-deductive approach. We base the 

design of our project on a feasible hypothesis, 

examining the different needs that the company 

has to find an answer through information 

technologies. 

Breakdown and synthesis of the analysis. We 

take an analytical-synthetic approach to break 

down needs into more manageable chunks. This 

gives us a broad understanding of the needs and 

helps us develop and run a web-based system. 

3.3 Research Practices for Successful 

Implementation 

Direct interviews. Interviews with the company 

manager to obtain first-hand information on the 

methods and ensure the successful 

implementation of the web-based information 

system. 

Exploratory surveys. Conducting specific 

questionnaires to find out the deficiencies that 

ensured a precise understanding of the problems 

to be solved. 

Population and sample: Strategic details. We 

developed an information management system 

based on a total population of 200 clients. 
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Table 1. Population 

Population Indicators 

Clients 200 

Total 2'' 

We calculate the sample size (n) considering 

factors such as standard deviation, confidence 

level and sampling error, resulting in a value of: 

65, using the formula: 

𝑛 =
3,84 ∗ (0,25) ∗ 200

(0,01) ∗ (200 − 1) + (3,84) ∗ (0,25)
= 65,08 

 

4. Analysis and discussion of results 

4.1. Interview with the director of the 

organization: An immersion in business 

reality 

The conversation with the manager clarified 

doubts about the fundamental problems that the 

company has in the management of its 

information. The fundamental requirements for a 

web system are defined, highlighting the 

importance of migrating from a human 

perspective to a more intelligent way of thinking 

to have greater control over the operation of a 

company. 

4.2. Company X-ray: survey results 

Question No. 1. Challenges of information 

management 

Result: 95% of respondents identify information 

management as a crucial challenge, while 5% 

have a different perception. 

Question No. 2. Knowledge of Business 

Intelligence 

Result: 95% of the participants demonstrate 

familiarity with the concept of business 

intelligence, which reveals a high degree of 

knowledge on the subject. 

Question No. 3. Importance of a Web System for 

Information Management 

Result: 95% recognize the importance of a web 

system to improve business processes, indicating 

a clear demand for operational improvements. 

Question No. 4 to 7. Positive Impact of the Web 

System on Decisions, Market Understanding, 

Service Improvement and Competitive 

Advantage 

Result: In each of these questions, 95% support 

the positive statement, underlining the optimistic 

perception of the impact of the Web system. 

Question No. 8. Possibility of ordering products 

through the Web. 

Result: 98% express the possibility of ordering 

products from the website, which indicates an 

important predisposition to digital interaction 

[62]. 

4.3. Free tools, powerful allies 

The development of the web system was 

supported by very effective free tools: PHP as a 

programming language, Bootstrap as a 

framework and MySQL as a database. 

4.4. Kanban Methodology: Guide 

development strategically 

Equipment. The team, led by the Project 

Manager and the Director of the organization, 

together with the Development Team, 

established crucial synergy. 

Kanban board. Three Kanban boards were used 

to organize tasks: “To Do,” “In Progress,” and 

“Completed,” each with specific dates. This 

visual approach facilitated transparent and 

effective tracking of progress. 
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Fig 2. To do 

 

Fig 3. Progress 

 

Fig 4. Completed 

 

4.5. Tangible results: Transform data into 

actions. 

The results of the research and the questionnaire 

indicate the importance of improving data 

management in the organization. The correct use 

of the Kanban technique and the chosen tools 

demonstrates the capacity of the point of view 

used during the development of the project. 

These results confirm the importance of using IT 

solutions to improve business management and 

obtain advantages in today's business 

environment. 

 

Fig 5. Through processes. 

The use of a web program for information 

management within a company, supported by 

business intelligence and the Kanban Agile 

Development Methodology, generates important 

impacts in several areas. From a technological 

point of view, it increases the efficiency of the 

operation, technology-based decision making, 

process automation and collaboration of the 

creation team, which generates an agile response 

to changing needs. 

From a social point of view, it facilitates access 

to information, which increases work efficiency 

and promotes the idea of making work and life 

compatible, while increasing the quality of 

services, providing more effective experiences to 

users. From an environmental point of view, a 

positive effect is generated by sustainably 

reducing the use of paper, making the 

reproduction of documents unnecessary and 

preserving data on physiological media, 

contributing to the preservation of natural 

resources and promoting responsible business 

practices. This integrated approach reflects not 

only an internal technological transformation, 

but also a commitment to sustainability and 

continuous improvement. 

Optimization of Data Management through a 

Web System based on Business Intelligence 

because users identify information management 

as a crucial challenge, participants demonstrate 

familiarity with the concept of business 

intelligence, recognize the importance of a web 

system to improve business processes, indicating 
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a clear demand for improvements, support the 

positive statement, underlining the optimistic 

perception of the impact of the Web system. they 

express the ability to order products from the 

website, indicating a significant predisposition to 

digital interaction; In particular, the application 

of the Kanban mindset has proven to be effective 

in managing work, supported by greater 

openness during the system creation phase, but 

also in its ability to create a functional and 

accessible web environment that is in harmony 

good with the needs of users whose results 

similar to other research have demonstrated the 

benefits of Kanban such as those found in this 

study, for example, in this sense: 

Orlov et al., [63] confirmed the hypothesis that 

the choice of the most rational flexible 

methodologies for IT project management leads 

to an increase in financial and economic 

indicators of project management and the 

company as a whole. According to Fuentes et al 

[64], Kanban does not provide rules that prohibit 

changes to the work plan at any time. Given, so 

tasks in progress can be easily replaced by new 

ones highlighting their flexibility and 

adaptability, as well as the requirements of each 

team. In addition, it is a fundamental tool for 

determining control metrics. 

In this vein, Sathe et al., [65] conducted an 

empirical study on the impact of project 

management constraints on agile software 

development comparing Scrum and Kanban, and 

demonstrated that the Kanban methodology 

emphasizes visualizing and optimize workflow 

and manage risks through a continuous feedback 

loop, which can help identify potential hazards 

earlier in the project lifecycle and establish 

mitigation techniques to address them by 

reducing the amount of work in progress and 

improving workflow, with the added benefit that 

the visual nature of Kanban boards also makes it 

easier to spot and resolve workflow bottlenecks, 

which can help reduce risks and ensure project 

execution continue. 

 

 

5. Conclusions 

The conclusion of our analysis points to an 

exhaustive theoretical investigation that resulted 

in the establishment of optimal conditions for the 

use of specialized tools in website development. 

The collection of information through a 

questionnaire for planning purposes played an 

important role in defining the requirements of the 

web system, functioning as a fundamental basis 

for the next step in the software development 

phase. The deliberate choice of the Kanban 

framework is based not only on its ability to 

effectively codify user-defined requirements, but 

also on its ability to create a functional and 

accessible web environment that is in good 

harmony with the requirements that users expect 

from it. Applying the Kanban mindset has 

proven to be effective in managing work, 

supported by greater openness during the system 

creation phase. Taken together, these results 

confirm the solidity of our methodology and the 

relevance of the decisions made in the 

development of this web application. 

 

References: 

[1] León, M «Information systems» El Cid 

Editor Notes, 2009. 

[2] O. Gutierrez and R. Felix, “Obligations 

as constrainers, descriptors, and linkers 

of Open System of Systems,” IEEE, p. 

188, 2009. 

[3] O. Kriuchenkov, O. Morozova, V. 

Kharchenko, A. Tetskyi and K. Storchak 

, “Development of a web system for 

recognizing the images taken by UAV,” 

2022 12TH INTERNATIONAL 

CONFERENCE ON DEPENDABLE 

SYSTEMS, SERVICES AND 

TECHNOLOGIES ( DESSER T), 2022. 

[4]  A. Purnomo, M. Firdaus, DU Sutiksno, 

RS Putra and U. Hasanah, “Mapping of 

Business Intelligence Research Themes: 

Four Decade Review,” Conference IEEE 

International 2021 on Communication, 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 142 Volume 4, 2024



Networks and Satellite (COMNETSAT), 

pp. 32-37, 2021. 

[5] S. Serrano, "hiberus," Obtained from 

How to define the information 

architecture of a project, 2017. 

[6] A. Montes de Oca Sánchez de 

Bustamante, « Information architecture 

and usability: basic notes for information 

professionals», National Information 

Center for Medical Sciences, City of 

Havana, vol. 12, pp. 1-1, 2004. 

[7] A. Taivalsaari , T. Mikkonen , C. 

Pautasso and K. Systa , “Full Stack Is Not 

What It Used to Be,” SPRINGER-

VERLAG BERLINHEIDELBERGER 

PLATZ 3, D-14197 BERLIN, 

GERMANY, vol. 12706, pp. 363-371, 

2021. 

[8] M. B, R. D and X. H, «Separated 

transformer framework, has jacket whose 

sides are connected with primary coil 

framework and secondary coil 

framework, where primary coil 

framework is made by muff-coupling 

internal barrel framework with external 

barrel framework," 2023. 

[9] M. Arango, L. Campuzano and J. Zapata, 

“Manufacturing process improvement 

using the Kanban,” SciELO Colombia, 

vol. 14, pp. 221-233, 2015. 

[10] Y. Zhang, l. Yang and c. Read, "emi 

reduction of power-supplies by bi-

frequency modulation,"apec' 94 - ninth 

annual applied power electronics 

conference and exposition, vols 1 AND 

2, pp. 601-607, 1994. 

[11] Gudauskas, R., Jokubauskiene, S., 

Zavadskas, EK, Kaklauskas, A., Binkyte 

, A., Peciure , L., Budryte , L., & 

Prialgauskas , 

[12] Yun, Y., & Ma, D. (2020). Human–

computer interaction-based Decision 

Support System with Applications in 

Data Mining. Future Generation 

Computer Systems. 

[13] Yun, Y., & Ma, D. (2020). Human–

computer interaction-based Decision 

Support System with Applications in 

Data Mining. Future Generation 

Computer Systems. 

[14]  Zhai, Z., Martínez, JF, Beltran, V., & 

Martínez, NL (2020). Decision support 

systems for agriculture 4.0: Survey and 

challenges. Computers and Electronics 

in Agriculture, 170, 105256. 

[15] Wu, G., Yang, P., Xie, Y., Woodruff, 

HC, Rao, X., Guiot, J. & Lambin, P. 

(2020). Development of a clinical 

decision support system for severity risk 

prediction and triage of COVID-19 

patients at hospital admission: an 

international multicentre study. 

European Respiratory Journal, 56 (2). 

[16]  Dalzochio, J., Kunst, R., Pignaton, E., 

Binotto, A., Sanyal, S., Favilla, J., & 

Barbosa, J. (2020). Machine learning and 

reasoning for predictive maintenance in 

Industry 4.0: Current status and 

challenges. Computers in Industry, 123, 

103298. 

[17] Rai, R., Tiwari, MK, Ivanov, D., & 

Dolgui, A. (2021). Machine learning in 

manufacturing and industry 4.0 

applications. International Journal of 

Production Research, 59 (16), 4773-

4778. 

[18] Govindan, K., Mina, H., & Alavi, B. 

(2020). A decision support system for 

demand management in healthcare 

supply chains considering the epidemic 

outbreaks: A case study of coronavirus 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 143 Volume 4, 2024



disease 2019 (COVID-19). 

Transportation Research Part E: 

Logistics and Transportation Review, 

138, 101967. 

[19] Kim, I., & Ok, C. (2014). Optimal 

Machine Operation Planning under 

Time-based Electricity Rates. Journal of 

the Society of Korea Industrial and 

Systems Engineering, 37 (4), 63-71. 

[20] García-Alcaraz, JL, & Maldonado-

Macías, AA (2016). Just-in-time 

elements and benefits. Springer 

International Publishing. 

[21] Patel, JS, & Patange, GS (2017). A 

Review on Benefits of Implementing 

Lean Manufacturing. International 

Journal of Scientific Research in Science 

and Technology (IJSRST), 3, 249-252. 

[22] Lanza - León, P., Sanchez - Ruiz, L., & 

Cantarero - Prieto, D. (2021). Kanban 

system applications in healthcare 

services: A literature review. The 

International journal of health planning 

and management, 36 (6), 2062-2078. 

[23] Fierro, C., & López, VP (2023). Kanban 

methodology for internal processes of the 

value chain in small and medium-sized 

companies: Kanban methodology for 

internal processes of the value chain in 

small and medium enterprises. LATAM 

Latin American Journal of Social 

Sciences and Humanities, 4 (3), 410-430. 

[24] Braglia, M., Gabbrielli, R., & 

Marrazzini, L. (2020). Rolling Kanban: a 

new visual tool to schedule family batch 

manufacturing processes with kanban. 

International Journal of Production 

Research, 58 (13), 3998-4014 

[25] Anandya, A., Lestari, R., Hartanto, R., 

Sukarmanto, E., Suangga, A., & Firdaus, 

LH (2023). The effectiveness of the 

kanban method in developing accounting 

information systems for MSMES. Kajian 

Akuntansi, 24 (2), 353-363. 

[26] Matsuo, K., & Barolli, L. (2020). IoT 

sensors management system using Agile-

Kanban and its application for weather 

measurement and electric wheelchair 

management. International Journal of 

Web Information Systems, 16(3), 281-

293. 

[27] Hidayanto, AN, Indriany, HS, Prastya, 

A., & Mardiansyah, SF (2022). Data 

warehouse capability maturity model 

assessment for efficient monitoring 

process: a case study in National 

Narcotics Board. In IOP Conference 

Series: Earth and Environmental Science 

(Vol. 969, No. 1, p. 012055). IOP 

Publishing. 

[28] Halim, S., Mubarokah, I., & Hidayanto, 

AN (2020, November). Rank critical 

success factors (CSFs) of data warehouse 

and business intelligence (DW/BI) 

implementation in banking sector using 

analytical hierarchy process (AHP). In 

2020 International Conference on 

Informatics, Multimedia, Cyber and 

Information Systems (ICIMCIS) (pp. 

313-318). IEEE 

[29] Yulianto, AA, & Kasahara, Y. (2020). 

Data warehouse system for 

multidimensional analysis of tuition fee 

levels in higher education institutions in 

Indonesia. International Journal of 

Advanced Computer Science and 

Applications, 11 (6). 

[30] Moreira, JM, Pardelha, F., Laranjeira, C., 

Pereira, F., Novais, J., Lopes, P., & 

Cardoso, E. Development of Plan S 

monitoring and compliance tool in the 

context of PTCRIS for Portuguese. 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 144 Volume 4, 2024



[31] Facchini, F., Mossa, G., & De Tullio, S. 

(2022). A Milk-run routing and 

Scheduling model for a Smart 

Manufacturing System. IFAC- 

PapersOnLine, 55 (10), 1122-1127. 

[32] Cai, X., Jiang, L., Guo, S., Huang, H., & 

Du, H. (2020, December). A Two-Layers 

Heuristic Search Algorithm for Milk Run 

with a New PDPTW Model. In 

International Conference on 

Combinatorial Optimization and 

Applications (pp. 379-392). Cham: 

Springer International Publishing. 

[33] Burganova, N., Grznar, P., Gregor, M., & 

Mozol, Š. (2021). Optimization of 

internal logistics transport time through 

warehouse management: Case study. 

Transportation Research Procedia, 55, 

553-560. 

[34] Brar, GS, & Saini, G. (2011, July). Milk 

run logistics: literature review and 

directions. In Proceedings of the world 

congress on engineering (Vol. 1, pp. 6-

8). WCE. 

[35] Mohd Salleh, N.A., Ahmad, S.F., 

Shaharudin, M.R., & Ab Rahim, S. 

(2023). Evaluation of Transportation 

Distance Optimization Route for Milk 

Run Logistics System. International 

Journal of Supply and Operations 

Management, 10(3), 295-318. 

[36] Satoh, I. (2008). A formal approach for 

milk-run transport logistics. IEICE 

Transactions on Fundamentals of 

Electronics, Communications and 

Computer Sciences, 91 (11), 3261-3268. 

[37] Schumacher, S., Schmid, FA, Bildstein, 

A., & Bauernhansl, T. (2021). Lean 

production systems 4.0: the impact of the 

digital transformation on production 

system levels. Procedia CIRP, 104, 259-

264. 

[38] Grzegorz, B., Izabela, N., Arkadiusz, G., 

& Zbigniew, B. (2021). Reference model 

of milk-run traffic systems prototyping. 

International Journal of Production 

Research, 59 (15), 4495-4512. 

[39] Sipahioğlu, A., & Altın, I. (2019). A 

mathematical model for in-plant milk-

run routing. Pamukkale University 

Mühendislik Bilimleri Dergisi, 25 (9), 

1050-1055. 

[40] Kochańska, J., Burduk, A., & Małysiak, 

A. (2022, June). Improvement of Internal 

Transport with the Use of Milk Run 

Concept. In International Conference 

Innovation in Engineering (pp. 234-247). 

Cham: Springer International Publishing. 

[41] Burganova, N., Grznar, P., Gregor, M., & 

Mozol, Š. (2021). Optimization of 

internal logistics transport time through 

warehouse management: Case study. 

Transportation Research Procedia, 55, 

553-560. 

[42] Esmizadeh, Y., & Mellat Parast, M. 

(2021). Logistics and supply chain 

network designs: incorporating 

competitive priorities and disruption risk 

management perspectives. International 

Journal of Logistics Research and 

Applications, 24(2), 174-197. 

[43] Gotthardt, S., Hulla, M., Eder, M., Karre, 

H., & Ramsauer, C. (2019). Digitalized 

milk-run system for a learning factory 

assembly line. Procedia Manufacturing, 

31, 175-179. 

[44] Fedorko, G., Vasil, M., & Bartosova, M. 

(2019). Use of simulation model for 

measurement of MilkRun system 

performance. Open Engineering, 9 (1), 

600-605. 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 145 Volume 4, 2024



[45] Torres, D., Pimentel, C., & Duarte, S. 

(2020). Shop floor management system 

in the context of smart manufacturing: a 

case study. International Journal of Lean 

Six Sigma, 11 (5), 823-848. 

[46] Wang, X., Yew, AWW, Ong, SK, & Nee, 

AY (2020). Enhancing smart shop floor 

management with ubiquitous augmented 

reality. International Journal of 

Production Research, 58 (8), 2352-2367. 

[47] Tripathi, V., Chattopadhyaya, S., 

Mukhopadhyay, A.K., Sharma, S., Li, C., 

& Di Bona, G. (2022). A sustainable 

methodology using lean and smart 

manufacturing for the cleaner production 

of shop floor management in industry 

4.0. Mathematics, 10 (3), 347. 

[48] Guo, D., Zhong, R.Y., Rong, Y., & 

Huang, GG (2021). Synchronization of 

shop-floor logistics and manufacturing 

under IIoT and digital twin-enabled 

graduation intelligent manufacturing 

system. IEEE Transactions on 

cybernetics, 53 (3), 2005-2016. 

[49] Zhang, H., Qi, Q., & Tao, F. (2022). A 

multi-scale modeling method for digital 

twin shop-floor. Journal of 

Manufacturing Systems, 62, 417-428. 

[50] Romero-Silva, R., & Hernández-López, 

G. (2020). Shop-floor scheduling as a 

competitive advantage: A study on the 

relevance of cyber-physical systems in 

different manufacturing contexts. 

International journal of production 

economics, 224, 107555. 

[51] Wang, M., Altaf, M.S., Al-Hussein, M., 

& Ma, Y. (2020). Framework for an IoT-

based shop floor material management 

system for panelized homebuilding. 

International journal of construction 

management, 20 (2), 130-145. 

[52] Lee, J., Azamfar, M., & Bagheri, B. 

(2021). A unified digital twin framework 

for shop floor design in industry 4.0 

manufacturing systems. Manufacturing 

Letters, 27, 87-91. 

[53] Alves, JB, Marques, B., Dias, P., & 

Santos, BS (2021). Using augmented 

reality for industrial quality assurance: a 

shop floor user study. The International 

Journal of Advanced Manufacturing 

Technology, 115(1), 105-116. 

[54] Zhang, Z., Guan, Z., Gong, Y., Luo, D., 

& Yue, L. (2022). Improved multi-

fidelity simulation-based optimization: 

application in a digital twin shop floor. 

International Journal of Production 

Research, 60(3), 1016-1035. 

[55] Manghisi, VM, Uva, AE, Fiorentino, M., 

Gattullo, M., Boccaccio, A., & 

Evangelista, A. (2020). Automatic 

ergonomic postural risk monitoring on 

the factory shopfloor ‒the ergosentinel 

tool. Proceeding Manufacturing, 42, 97-

103. 

[56] Corallo, A., Del Vecchio, V., Lezzi, M., 

& Morciano, P. (2021). Shop floor digital 

twin in smart manufacturing: A 

systematic literature review. 

Sustainability, 13(23), 12987. 

[57] Amiri, A.M., Sadri, A., Nadimi, N., & 

Shams, M. (2020). A comparison 

between artificial neural network and 

hybrid intelligent genetic algorithm in 

predicting the severity of fixed object 

crashes among elderly drivers. Accident 

Analysis & Prevention, 138, 105468. 

[58] Barkhordari, MS, Armaghani, DJ, Sabri, 

MMS, Ulrikh, DV, & Ahmad, M. (2022). 

The efficiency of hybrid intelligent 

models in predicting fiber-reinforced 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 146 Volume 4, 2024



polymer concrete interfacial-bond 

strength. Materials, 15(9), 3019. 

[59] Al Mashhadany, YI (2020). Virtual 

reality trajectory of modified PUMA 560 

by hybrid intelligent controller. Bulletin 

of Electrical Engineering and 

Informatics, 9(6), 2261-2269. 

[60] Li, H., Yu, H., Cao, N., Tian, H., & 

Cheng, S. (2021). Applications of 

artificial intelligence in oil and gas 

development. Archives of Computational 

Methods in Engineering, 28, 937-949. 

[61] Olan, F., Arakpogun, E.O., Suklan, J., 

Nakpodia, F., Damij, N., & 

Jayawickrama, U. (2022). Artificial 

intelligence and knowledge sharing: 

Contributing factors to organizational 

performance. Journal of Business 

Research, 145, 605-615. 

[62] F. Abrigo and T. Guamangate, 

"implementation of a web system for 

information management of the Maseleg 

company applying business intelligence 

and the agile kanban development 

methodology," technical university of 

Cotopaxi, La Maná, 2023. 

[63] Orlov, EV, Rogulenko , TM, Smolyakov, 

OA, Oshovskaya , NV, Zvorykina , TI, 

Rostanets , VG, & Dyundik , EP (2021). 

Comparative analysis of the use of 

kanban and scrum methodologies in it 

projects. Universal Journal of 

Accounting and Finance, 9(4), 693-700. 

[64] Fuentes Del Burgo, J., Pérez, S., & 

Ángel, M. (2022). Comparative analysis 

of the board tool in the agile 

methodologies scrum, kanban and 

scrumban in software projects. In 26 th 

International Congress on Project 

Management and Engineering Terrassa. 

[65] Sathe, C.A., & Panse, C. (2023). An 

empirical study on impact of project 

management constraints in agile software 

development: multigroup analysis 

between Scrum and Kanban. Brazilian 

Journal of Operations & Production 

Management, 20(3), 1796-1796. 

DESIGN, CONSTRUCTION, MAINTENANCE 
DOI: 10.37394/232022.2024.4.15

Wilmer Cunuhay, Marco Estrada, 
Geovanny Silva, Cristian Inca

E-ISSN: 2732-9984 147 Volume 4, 2024

Contribution of Individual Authors to the 
Creation of a Scientific Article (Ghostwriting 
Policy) 
The authors equally contributed in the present 

research, at all stages from the formulation of the 

problem to the final findings and solution. 

 
   

 

Sources of Funding for Research Presented in a 
Scientific Article or Scientific Article Itself 
No funding was received for conducting this study. 

  
Conflict of Interest
The authors have no conflicts of interest to declare 

that are relevant to the content of this article. 
 
Creative Commons Attribution License 4.0 
(Attribution 4.0 International, CC BY 4.0) 
This article is published under the terms of the 

Creative Commons Attribution License 4.0 

https://creativecommons.org/licenses/by/4.0/deed.en

_US 

https://creativecommons.org/licenses/by/4.0/deed.en_US
https://creativecommons.org/licenses/by/4.0/deed.en_US



