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ABSTRACT 

Faced with the demand for innovative approaches in supermarkets, where efficient inventory management and marketing  strategies  are  crucial  for  relevance  and  competitiveness,  the  importance  of  a  web-based  system supported by the agile Scrum methodology is highlighted. The central objective is to explore the importance of this system for streamlining inventory management and marketing strategies in supermarkets, demonstrating its ability to address current challenges and offer future flexibility. Scrum methodology was implemented, with the  system  design  based  on  technologies  such  as  HTML,  CSS,  PHP,  Node.js,  Laravel  and  SqlServer  express, ensuring agile and adaptive development. The results include defined roles, prioritisation of the Product Backlog, planning  and  estimation  through  story  points,  positive  evaluation  of  economic  indicators  and  efficiency  in performance testing using JMETER. The discussion highlights the need to align system choice with information systems tactics, emphasising the assessment of economic indicators and load and stress testing. In conclusion, the  Scrum-supported  web  system  has  been  successful  in  improving  inventory  management  and  marketing strategies, enhancing user experience with positive economic indicators and efficient load testing. 

Keywords: warehouse; JMETER; Scrum; information system RESUMEN 

Frente la demanda de enfoques innovadores en supermercados, donde la administracio n eficiente de inventarios y estrategias de marketing es crucial para la pertinencia y competitividad, se resalta la importancia de un sistema web respaldado por la metodologí a a gil Scrum. El objetivo central fue explorar la importancia de este sistema para  dinamizar  la  gestio n  de  inventarios  y  estrategias  de  marketing  en  supermercados,  demostrando  su capacidad para abordar desafí os actuales y ofrecer flexibilidad futura. Se implemento  la metodologí a Scrum, con el  disen o  del  sistema  basado  en  tecnologí as  como  HTML,  CSS,  PHP,  Node.js,  Laravel  y  SQL  Server  Express, garantizando un desarrollo a gil y adaptable. Los resultados incluyen roles definidos, priorizacio n del Product Backlog, planificacio n y estimacio n mediante puntos de historia, evaluacio n positiva de indicadores econo micos y  eficiencia  en  pruebas  de  rendimiento  utilizando  JMETER.  La  discusio n  destaca  la  necesidad  de  alinear  la eleccio n  del  sistema  con  ta cticas  de  sistemas  de  informacio n,  enfatizando  la  valoracio n  de  indicadores econo micos y pruebas de carga y estre s. En conclusio n, el sistema web respaldado por Scrum ha tenido e xito al mejorar la gestio n de inventarios y estrategias de marketing, elevando la experiencia del usuario con indicadores econo micos positivos y pruebas de carga eficientes. 

Palabras clave: almace n; JMETER; Scrum; sistema de informacio n This is an open access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 
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1.  INTRODUCTION   

At the crossroads where market dynamics and technology converge, supermarkets are in a constant search for innovative solutions to face the ever-evolving challenges of retail (Samoggia et al., 2023). According to Jones et al. (2023), in an era where consumers are increasingly informed and demanding, efficient inventory management  and  marketing  strategies  are  not  just  isolated  components  of  a  supermarket's  operation. 

Instead, they are essential elements that ensure relevance and act as the threads shaping the fabric of a complete and satisfying shopping experience. 

On the other hand, Jaime & Andrade (2021) highlight the vital importance of a web system infused with the agile Scrum methodology. This system not only addresses these critical aspects but also offers a dynamic and adaptable approach. Inventory management in supermarkets has evolved from a simple logistical task to a delicate art that balances supply and demand in real-time. According to Chuanpeng & Yi (2021), the complexity arises from the need to anticipate buying trends, efficiently manage the flow of perishables, and adapt  to  seasonal  demand.  Additionally,  Montororing  &  Widyantoro  (2022)  point  out  that  the  lack  of integrated tools has left supermarkets vulnerable to operational challenges, where the lack of visibility and coordination can directly translate into lost revenue and clientele. 

Moreover, inventory management, while vital, is only half of the equation, as Ayala et al. (2021) assert. 

Ginantra et al. (2022) also affirms that the competitive landscape demands that supermarkets not only offer quality products but also build and maintain a relevant presence in the consumer's mind. This is where marketing plays a crucial role. Marketing strategies are essential for maintaining a prominent position in the consumer's mind, as Ponce et al. (2022) emphasize. Additionally, Liu & Liu (2023) state that the lack of integrated tools has left many supermarkets dealing with uncoordinated campaigns and slow responses to market  dynamics.  For  Benmoussa  (2022),  the  lack  of  a  seamless  connection  between  inventory management and marketing strategies has left many supermarkets dealing with uncoordinated campaigns and missed promotional opportunities. 

According to Leung et al. (2018), the existing gap lies in the lack of an integrated outcome that optimizes both inventory management and marketing strategies. Rosin et al. (2023) points out that the absence of a platform that unifies these critical elements has resulted in disjointed decisions, logistical challenges, and ultimately  a  loss  of  competitiveness.  This  lack  of  integration  translates  into  a  fragmented  customer experience and missed opportunities for supermarkets aiming to stand out in the saturated retail market. 

Therefore,  the  main  objective  of  this  article  was  to  develop  an  online  system  to  streamline  inventory management and marketing strategies in Peruvian supermarkets using the Scrum methodology. We will delve  into  how  this  comprehensive  approach  not  only  addresses  current  challenges  but  also  lays  the foundation for a future operation characterized by flexibility and efficiency. This study aims to demonstrate that the strategic adoption of a web-based system, supported by the Scrum methodology, not only meets current  operational  challenges  but  also  represents  an  investment  in  the  adaptability  and  continuous improvement of supermarkets in the dynamic retail environment. 

2.  MATERIALS AND METHODS 

2.1. Web System Design and development 

With the purpose of developing the web system, the free template Atlantis Lite was used as the starting point  for  the  interfaces  (views),  This  design  was  chosen  for  the  system,  applying  UML  notation  in  the creation  and  development  process.  The  following  materials  were  considered:  HTML  Version  5  for  the website  structure;  CSS  (Cascading  Style  Sheets)  Version  3  for  customizing  the  website;  programming languages such as PHP Version 7.3.26, Node.js for JavaScript Version 20.2.0, Laravel framework Version 10.0; and SQL Server Express Version 2022. 
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The design followed the MVC pattern for a structured organization, dividing the application into model, view, and controller. Additionally, Yu cenur (2023) highlights that this approach offers security, speed, and lightweightness,  and  SQL  Server  Express  provides  modern  features  for  efficient  data  management, according to the methodology and tools emphasized in the literature. 

2.2. Methodology 

During  the  execution  of  the  research  focused  on  revitalizing  inventory  management  and  marketing strategies in supermarkets through a web application using the Scrum methodology, various approaches and tools were used to  ensure the  robustness and applicability of  the  proposals, aiming to  achieve the proposed objectives. (Ventocilla Gomero et al. 2021). 

SCRUM was the methodological strategy employed to develop the software, which constitutes a systematic approach to task and responsibility allocation in a development project, as indicated by Parada et al. (2020). 

Additionally,  Toledo  Gonza lez  et  al.  (2023)  emphasizes  that  its  ability  to  adjust  and  adapt  as  valuable information is acquired has established its position as one of the most used methodologies in software development. 

SCRUM was designed to accelerate (in terms of both speed and adaptability) the value delivery by a team as stated by   Neyra Gonzales et al. (2020). Furthermore, in another study, Kuz et al. (2018), report that the Scrum methodology consists of an agile process composed of five events distributed in Sprints (time-boxed iterations  lasting  2  to  4  weeks),  three  distinct  roles,  three  artifacts,  and  five  values.  This  methodology includes  phases  such  as  User  Role,  Backlog  (situational  analysis),  Sprint  Backlog,  Development,  and Completion, which were employed in this study, as evidenced in Figure 1. 



Figure 1.   Scrum phases as designed by Alatawi (2022) 3.  RESULTS AND DISCUSSIONS 

3.1. User role 

During this phase, the roles were defined as further explained below in Table 1. 

Table 1. 

 Human Resources Roles 

Recursos Humanos 

Roles 

Anderson Reyes 

Product Owner 

Jose  Castillo 

Scrum Master 

Juan Santos 

Equipo Scrum 

Oscar Alca ntara 

Equipo Scrum 
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3.2. Prioritized Product Backlog 

As Martin et al. (2023), Point out Product Backlog is a cornerstone tool in the Scrum methodology, providing a clear overview of the items to be addressed during development and serving as a guide for sprint planning and the incremental delivery of value to the customer. The product backlog for development consisted of user  stories,  organized  according  to  implementation  priority  for  both  the  inventory  and  marketing subsystems. The prioritized product backlog is presented in Table 2. 

Table 2. 

 Product Backlog Priorizado Marketing e Inventario 

User Story 

Description 

Priority 

HU1 

Access the system as a marketing administrator 

1 

HU2 

Access the system as an inventory administrator 

1 

HU3 

Enter the main page 

1 

HU4 

Manage product classes 

2 

HU5 

Manage merchandise reception 

2 

HU6 

Manage expiration dates 

2 

HU7 

Check stock 

3 

HU8 

Manage product restocking on shelves 

3 

HU9 

Manage product promotions 

3 

HU10 

Manage surveys 

3 

HU11 

Manage special events 

4 

HU12 

Generate PDF reports 

4 

HU13 

Generate graphical reports 

4 

HU14 

Send reports 

4 

HU15 

Database optimization  

4 

3.3. Planning and estimation 

Using  the  story  points method,  the  total  user stories for  each  subsystem  were  counted.  The  Marketing Subsystem and Inventory Subsystem accumulated 48 story points, which equates to 31.5 days, all separated into 4 Sprints, as shown below in Table 3. 

Table 3. 

 Planning and estimation 

Sprint 

HU 

Description 

Points   Time (days) 

HU1 

Access the system as a marketing administrator 

2 

1.5 

First 

HU2 

Access the system as an inventory administrator 

2 

1.5 

Sprint 

HU3 

Enter the main page 

3 

2 

HU4 

Manage product classes 

5 

3 

Second 

HU5 

Manage merchandise reception 

5 

3 

Sprint 

HU6 

Manage expiration dates 

5 

3 



HU7 

Check stock 

3 

2 

Third 

HU8 

Manage product restocking on shelves 

3 

2 

Sprint 

HU9 

Manage product promotions 

3 

2 



HU10  Manage surveys 

3 

2 

HU11  Manage special events 

3 

2 

HU12  Generate PDF reports 

3 

2 

Fourth 

HU13  Generate graphical reports 

3 

2 

Sprint 

HU14  Send reports 

3 

2 

HU15  Database optimization 

2 

1.5 

Story points / Time estimation   

   48 

        31.5 
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It is important to highlight that development of the web system began on September 11, 2023, and ended on October 24, 2023, totaling 31.5 days, as no work was performed on Saturdays or Sundays. 

3.4. Economic Indicators 

Additionally,  an  assessment  of  the  economic  indicators  associated  with  the  two  subsystems,  inventory management and marketing strategies, was conducted to assess their profitability. This analysis provided a  series  of  results  based  on  various  economic  indicators,  offering  a  clear  perspective  on  the  economic potential and financial viability of the developed system, as shown in Table 4. 

Table 4. 

 Economic Indicators 

Economic Indicator  Obtained Value  Condition 

Status 

VAN 

S/.1 263.66 

VAN > 0 

Approved 

TIR 

19.37% 

TIR > 6 

Approved 

B/C 

1.16 

B/C>1 

Approved 

Therefore, based on these indicators, we can affirm that the web system for the Dynamization of Inventory Management  and  Marketing  Strategies  in  Supermarkets  is  economically  viable,  as  evidenced  by  the economic assessment indicators. 

3.5 Development phase 

At this stage, the development of the web system progressed, meeting the established tasks and deadlines. 

Security, a fundamental aspect of information systems, was addressed by considering the robustness of the software  structures.  Figure  2  provides  a  detailed  explanation  of  the  developed  system’s  component diagram. 



Figure 2.   System component diagram 
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Additionally, the deployment diagram presents the hardware and software infrastructure, highlighting the distribution  of  its  components  across  various  servers  and  their  intercommunication.  This  illustration shows the incorporation of network components, such as switches and routers, which facilitate the efficient transmission of information between different parts of the system, as visualized in Figure 3. 



Figure 3.   Deployment representation 

Similarly, the system representation was developed using UML notation. In this context, use case diagrams were employed to effectively visualize the system's functionality. Figure 4 presents the system’s use case general diagram, illustrating the actors and the actions they can perform according to their roles in the administration of marketing strategies and inventory management. 
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Figure 4.   System’s use case general diagram Additionally, a physical model of the database was created, as shown in Figure 5. This model is essential for its ability to provide a detailed graphical representation of the system configuration and the relationships between the tables. 

7                                                                                        Rev. Cient. Sist. Inform. 4(2): e673; (Jul-Dec, 2024). e-ISSN: 2709-992X 

[image: Image 19]

[image: Image 20]

Reyes-Riveros, A. J. et al. 



Figure 5.   Database model 

3.6. Performance Tests 

A load test was conducted to assess efficiency of the database for the inventory management and marketing strategies subsystems. We used JMETER version 5.6.3 and Java 19.0.1 for this purpose. The results were promising, demonstrating stable performance. The system's HTTP Proxy server was subjected to load tests with a maximum of 500 threads without any errors (0%). An error occurred only when the load test was conducted with 501 threads (Figure 6). 
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Figure 6.   Database performance assessment 

Additionally,  the  system  exhibited  solid  performance,  managing  over  17,952,564  requests  per  minute. 

These results support the effectiveness of our system under high-demand conditions. 

3.7. Software functionality 

Down below non-functional and functional requirements. 

Functional requirements: 

•  The system must allow marketing and inventory administrators to access the system with specific roles. 

•  There must be a main page that provides an overview of the system. 

•  Administrators must be able to manage product classes, merchandise reception, expiration dates, stock, product restocking, promotions, surveys, and special events. 

•  The system must be capable of generating PDF and graphical reports. 

•  The system must be capable of sharing reports. 

•  The system must optimize the database for efficient performance. 

•  Users should have an enhanced user experience with an intuitive and friendly interface. 

•  Personalized notifications should be provided to users. 

•  The system must be able to quickly adapt to market changes and remain competitive. 

Non-Functional Requirements: 

•  The system must ensure user data security. 

•  It must have stable and efficient performance even under maximum load. 

•  The user interface must be easy to use and accessible to users of different skill levels. 

•  The system's response time must be fast for an optimal user experience. 

•  It must meet established industry quality standards. 

•  The system must be scalable to accommodate future expansions or updates. 

•  It must be compatible with different web browsers and devices. 

•  Regular security tests should be conducted to identify and mitigate potential vulnerabilities. 

•  The system must be easy to maintain and update. 
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The  successful  implementation  and  launch  of  the  supermarket  web  system  was  achieved,  enhancing inventory management and marketing strategies, and ensuring quick access to information. Down below there are some visual representations of the web system. 

In Figure 7, the main menu displays information and categories for all subsystems visible to all users. 



Figure 7.   Supermarket main menu 

In Figure 8, an inventory subsystem management interface is shown, allowing users to add, edit, and delete different warehouses. 



Figure 8.   Inventory subsystem view 
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In Figure 9, a CRUD interface for the Marketing subsystem is shown, where records related to marketing strategies can be added, edited, and deleted, as well as report generation. 



Figure 9.   Marketing subsystem view 

Reports were created for both the Marketing and Inventory subsystems to facilitate management. Figure 10 shows a report on the list of promotions for the Marketing subsystem, while Figure 11 presents a report on the list of warehouses for the Inventory subsystem. 



Figure 10.   Report generated by the Marketing subsystem 11                                                                                        Rev. Cient. Sist. Inform. 4(2): e673; (Jul-Dec, 2024). e-ISSN: 2709-992X 
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Figure 11.   Report generated by the Marketing subsystem The implementation of the web system in supermarkets has led to an increase in user satisfaction within the organization, as evidenced by Table 5. This has been achieved through the optimization of inventory management,  marketing  strategies,  and  other  processes,  aligning  with  the  established  purpose  of streamlining processes. These results were summarized from interviews conducted with system users and direct observation of significant changes in business processes due to the use of the proposed system. 

Table 5. 

 How the web system dynamizes processes 

Process 

User Satisfaction 

Without 

Inventory management was done manually, leading to difficulties in anticipating trends, managing perishable products, and adjusting to Inventory 

Web 

seasonal demand. 

Optimization 



Implementing our web system has allowed for more efficient inventory With 

Web 

management. Demand forecasting algorithms analyze historical patterns and real-time data to anticipate stock needs accurately. 

Without 

Marketing strategies were executed in a disjointed manner, with slow Dynamic 

Web 

responses to market dynamics due to a lack of integrated tools. 

Management 

of Marketing 

The platform provides seamless integration between inventory Strategies 

With 

management and marketing strategies. Campaigns can now be planned Web 

and executed in coordination with current inventory status and market demands. 

Without 

The lack of visibility and coordination directly affected customer Enhanced 

Web 

experience, leading to potential revenue and clientele losses. 

User 

Experience 

Customer experience has significantly improved with an intuitive and With 



user-friendly interface. Users can easily check inventory, participate in Web 

promotions and special events, and receive personalized notifications. 

Without 

Slow responses to market dynamics made it difficult to adapt to sudden Quick 

Web 

changes in demand or competition. 

Responses to 

Market 

Real-time report generation and the agility of the Scrum methodology With 

Changes 

enable the supermarket to quickly adjust marketing strategies and Web 

inventory levels, staying competitive in the market. 
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DISCUSSION 

The web system streamlined inventory management and marketing strategies in supermarkets, improving business  processes.  It  provides  accessible  information  to  users,  similar  to  what  Magana  et  al.  (2023) described as a system used for electronic or paper-based document storage, coordination, retrieval, and sharing, which generates benefits for the organization. 

As Arizavi (2022), points out, the fundamental purpose of information systems is to provide data related to user activities or production processes. Selecting the web system to dynamize inventory management and marketing strategies in supermarkets is essential, considering the benefits it will bring to the organization. 

It must also align coherently with the information technology (IT) strategy. 

The choice of the Scrum methodology is based on solid evidence provided by project management experts, as highlighted by Carrera et al. (2018), who emphasize Scrum's efficiency in task allocation and its ability to adapt to changing project requirements. This choice is supported by successful experiences documented in  the  literature,  where Scrum  has  proven  its  value  in  managing  inventory  and  marketing  strategies  in supermarkets. 

The  results  of  the  project's  economic  feasibility  study  were  favorable,  providing  tangible  benefits  for organizations. Similarly, Angulo-Noel et al. (2021), highlight the importance of conducting a diagnostic in a logistics system to assess its economic impact, emphasizing the use of economic indicators as essential tools in this process. 

It  is  also  important  to  note  that  we  did  not  find  references  in  the  scientific  literature  regarding  the evaluation  of  database  efficiency  and  web  system  stability  through  load  and  stress  testing.  The  lack  of references to these tests in other studies highlights a gap in the evaluation of web systems and databases in similar environments. Using JMETER, we obtained results that support the importance of this approach for future research. We recommend that future researchers include load and stress tests in their studies, as they  offer  a  more  comprehensive  evaluation  of  the  system  and  database,  identifying  critical  areas  for improvement. 

CONCLUSIONS 

At the crossroads where market dynamics and technology converge, supermarkets face constant challenges in  commerce.  Efficient  inventory  management  and  marketing  strategies  are  essential  elements  for  a complete shopping experience and competitiveness in an informed and demanding market. This article investigates the relevance of implementing a web system supported by the agile Scrum methodology to optimize inventory management and marketing strategies in supermarkets. 

Inventory management evolves into a delicate art requiring trend anticipation and adaptation to current demands, but the lack of tools leaves supermarkets vulnerable to operational challenges, directly affecting revenue and clientele. The system enables the formulation of marketing strategies by tracking customer purchases  based  on  high-demand  products.  The  absence  of  synchronization  between  inventory management and marketing tactics leads to uncoordinated campaigns and delayed responses to market dynamics,  resulting  in  missed  opportunities.  The  developed  web  system  addresses  these  processes  by effectively integrating both aspects. 

In conclusion, implementing the web system backed by Scrum not only addresses current challenges but also represents an investment in future adaptability, providing supermarkets with the necessary tools to stand out and offer a satisfying shopping experience to their customers. 

Further  research  should  focus  on  continuous  review  and  optimization  of  marketing  strategies  in supermarkets  to  enhance  customer  experience  and  strengthen  competitiveness.  For  inventory management,  the  application  of  emerging  technologies  or  updates  under  the  Scrum  methodology  is 13                                                                                        Rev. Cient. Sist. Inform. 4(2): e673; (Jul-Dec, 2024). e-ISSN: 2709-992X 
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proposed for more effective and adaptable management. Additionally, future studies should include load and stress tests for a more comprehensive evaluation of system and database performance. Continuous monitoring of positive economic indicators is recommended, exploring new indicators for a more complete perspective  on  financial  viability.  In  line  with  the  results  supporting  investment  in  future  adaptability, ongoing improvement of the web system is advised, incorporating new technologies and addressing market trends to maintain long-term relevance. 
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ABSTRACT

Faced with the demand for innovative approaches in supermarkets, where efficient inventory management and
marketing strategies are crucial for relevance and competitiveness, the importance of a web-based system
supported by the agile Scrum methodology is highlighted. The central objective is to explore the importance of
this system for streamlining inventory management and marketing strategies in supermarkets, demonstrating
its ability to address current challenges and offer future flexibility. Scrum methodology was implemented, with
the system design based on technologies such as HTML, CSS, PHP, Node,js, Laravel and SglServer express,
ensuring agile and adaptive development. The results include defined roles, prioritisation of the Product Backlog,
planning and estimation through story points, positive evaluation of economic indicators and efficiency in
performance testing using JMETER. The discussion highlights the need to align system choice with information
systems tactics, emphasising the assessment of economic indicators and load and stress testing. In conclusion,
the Scrum-supported web system has been successful in improving inventory management and marketing
strategies, enhancing user experience with positive economic indicators and efficient load testing.

Keywords: warehouse; JMETER; Scrum; information system

RESUMEN

Frente la demanda de enfoques innovadores en supermercados, donde la administracién eficiente de inventarios
y estrategias de marketing es crucial para la pertinencia y competitividad, se resalta la importancia de un sistema
web respaldado por la metodologia agil Scrum. El objetivo central fue explorar la importancia de este sistema
para dinamizar la gestién de inventarios y estrategias de marketing en supermercados, demostrando su
capacidad para abordar desafios actuales y ofrecer flexibilidad futura. Se implementé la metodologia Scrum, con
el disefio del sistema basado en tecnologias como HTML, CSS, PHP, Node.js, Laravel y SQL Server Express,
garantizando un desarrollo dgil y adaptable. Los resultados incluyen roles definidos, priorizacién del Product
Backlog, planificacion y estimaci6n mediante puntos de historia, evaluacién positiva de indicadores econémicos
y eficiencia en pruebas de rendimiento utilizando JMETER. La discusién destaca la necesidad de alinear la
eleccién del sistema con tdcticas de sistemas de informacién, enfatizando la valoracion de indicadores
econémicos y pruebas de carga y estrés. En conclusion, el sistema web respaldado por Scrum ha tenido éxito al
mejorar la gestion de inventarios y estrategias de marketing, elevando la experiencia del usuario con indicadores
econémicos positivos y pruebas de carga eficientes.

Palabras clave: almacén; JMETER; Scrum; sistema de informacion
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