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Abstract

This article presents the application of an agile methodology in the
development of a business resource management system, whose main
objective is to optimize the management of daily activities, resources and
internal processes. The SCRUM methodology was applied, divided into
four sprints: First, planning, where the tasks and priorities were defined.
Second, development, in which the team worked on implementing
features using C#, React, and Ant Design, according to the backlog. The
third sprint was the review, where feedback is obtained to identify
improvements. Finally, the retrospective where the performance was
analyzed and adjustments proposed for the following sprints. The
contribution of this development is crucial for the company, since it
improves operational efficiency and facilitates informed decision-
making, through the creation of catalogs and functionalities that optimize
the management of internal processes.
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Resumen

En este articulo se presenta la aplicacién de una metodologia agil en el
desarrollo de un sistema sistema de gestion de recursos empresariales,
que su objetivo principal es optimizar la gestién de actividades diarias,
recursos y procesos internos. Se aplicé la metodologia SCRUM, dividida
en cuatro sprints: Primero, la planificacién, donde se definieron las tareas
y prioridades. Segundo, el desarrollo, en el que el equipo trabajé en la
implementacién de funcionalidades usando C#, React y Ant Design,
segun el backlog. El tercer sprint fue la revision, donde se obtiene
retroalimentacion para identificar mejoras. Finalmente, la retrospectiva
donde se analiz6 el desempefio y propuso ajustes para los siguientes
sprints. La contribucién de este desarrollo es crucial para la empresa, ya
que mejora la eficiencia operativa y facilita la toma de decisiones
informadas, mediante la creacion de catdlogos y funcionalidades que
optimizan la gestion de los procesos internos.
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Introduction

In today's business landscape, effective resource
and process management is critical to the
success and sustainability of companies. A
particular area of focus is the development and
implementation of robust software solutions that
optimise operations and improve efficiency.
This is especially relevant in industries such as
agriculture, where complex processes demand
sophisticated management systems.

The importance of this effort is
underscored by the growing demand for
integrated software platforms that can handle
various aspects of business management in a
seamless manner. According to a Gartner
research report, ‘Forecast: Enterprise Software
Markets, Worldwide, 2021-2027, 4Q21
Update’, published in June 2023, the global
market for enterprise management solutions is
projected to grow at a compound annual growth
rate of 13% during the period 2021-2027.

In this context, the present project
focuses on the development of an Enterprise
Resource Planning (ERP) system specifically
designed for a company specialising in the
manufacture of poultry products. The ERP
system is designed to address the specific needs
of the agricultural sector by providing
comprehensive tools to manage daily activities,
resource allocation and process optimisation. An
ERP is described as ‘an integrated information
system that supports most transactions in an
organisation’ (Klaus, Rosemann, & Gable, 2000,
p. 141).

What distinguishes this project is its use
of the Scrum methodology, a flexible, iterative
approach that emphasises collaboration and
adaptability. This methodology is defined as ‘a
framework within which people can address
complex adaptive problems while delivering
products of the highest possible quality’
(Schwaber & Sutherland, 2017, p. 3). By
employing Scrum principles, the development
process becomes more responsive to changing
requirements  and  ensures  continuous
improvement throughout the project lifecycle.
The added value of the ERP project lies in its
customised approach to address the unique
challenges faced by agricultural businesses.
Unlike generic ERP solutions, this system is
designed to adapt to the complexities of poultry
production, offering specialised functionalities
and modules.
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Ultimately, the goal of this project is to
deliver a comprehensive ERP solution that
empowers the company to optimise its
operations and improve its competitiveness in
the marketplace.

In short, without ERP, there is a
significant obstacle to the growth and
sustainability of the poultry business. The
company faces challenges in terms of
operational efficiency, financial management,
supply chain and market adaptability. The
implementation of an ERP system can be
presented as an opportunity to provide a
comprehensive solution and address these
challenges to improve the efficiency,
competitiveness and adaptability of the business.

The poultry business faces significant
challenges due to the absence of an enterprise
resource planning (ERP) system. This lack
results in operational inefficiencies, lack of
visibility and control over internal processes.
The company experiences difficulties in
coordinating its daily activities, which affects
productivity and product quality. In addition, the
lack of ERP limits the company's ability to
effectively manage its financial resources, which
can result in liquidity problems and difficulties
in making strategic investments.

According to Oracle NetSuite, ‘without
an ERP system, companies can experience
significant inefficiencies, lack of visibility and
control over internal processes’ (Oracle
NetSuite, n.d.). Likewise, the absence of an ERP
system also has a negative impact on the poultry
company's supply chain management.

The company faces difficulties in
monitoring and managing its inventories, which
can lead to stock problems and delays in
delivering products to customers. This lack of
visibility in the supply chain makes it difficult to
make informed decisions and can affect
customer satisfaction and the company's
reputation.

It also makes it difficult for the
organisation to adapt to changes in the market.
The company faces challenges in identifying
new business opportunities and adjusting its
strategies according to market demands. Not
having the right tools to analyse market data and
trends limits the company's ability to anticipate
changes and make proactive decisions to remain
competitive.
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Panorama Consulting Solutions
highlights that ‘implementing an ERP can
significantly improve a company's ability to
adapt to market changes and make data-driven
decisions’ (Panorama Consulting Solutions,
2023).

Methodology

Scrum is an agile framework used in software
development to manage projects efficiently and
flexibly. The choice of Scrum as a methodology
for ERP development is based on its ability to
adapt to complex projects that require constant
interaction with the customer and the ability to
respond quickly to changes in project
requirements. In addition, in Scrum, the team
works in short cycles called ‘Sprints’, usually
lasting one to four weeks, during which product
features are developed. Each Sprint begins with
a planning meeting where the tasks to be
addressed are selected and the objectives to be
achieved are set. During the Sprint, the team
meets daily in the ‘Daily Scrum’ to discuss
progress and any impediments that may arise. At
the end of the Sprint, a review is conducted with
the customer for feedback and an internal
retrospective to identify opportunities for
process improvement. This iterative and
incremental approach allows the team to quickly
adapt to changing requirements and consistently
deliver value to the customer. ‘Frequent progress
reviews allow for real-time adjustments to
ensure maximum value is being delivered’
(Atlassian, 2019). The stages for the
development of the system that were performed
in this project are, see figure 1:

SPRINT CYCLE

Figure 1

Stages of the Scrum Methodology
Source: (Atlassian, 2019)
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Each Sprint was dealt with in the
following way:

Phase 1. Sprint planning

In this phase, the development team participated
in meetings with the client to define the Sprint
objectives and select the functionalities to be
developed during the cycles. A detailed work
plan was elaborated and meeting minutes were
defined. After being analysed by the Scrum
Master, the Sprint backlog, which consists of a
prioritised list of tasks to be completed during
the Sprint, was worked on. This backlog was
recorded in Google Docs spreadsheets, which
were shared among the team members.

Figure 2 shows a use case diagram
developed from the backlog in order to capture
the user interaction with the system functions.

- <sentand® -
.
<indluduzs
Configuration Ne<estondaas exten
Company pany
Administrator
e

Figure 2
Use case diagram

Source: Own Elaboration
Phase 2. Sprint Development

During this phase, the development team worked
on the implementation of the selected
functionalities, following the tasks defined in the
Sprint backlog. The development is carried out
using the C# programming language and
EntityFramework in the case of the system logic,
for the visual part, the React library and the Ant
Design design language are used. According to
Ant Design documentation, ‘Ant Design is a Ul
design system for the web, implemented with
React components and aimed at enterprise
applications' (Ant Design, 2023).
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Based on the analysis of the

functionalities, the following domain model was
developed:

Company Configuration

i}

Detail Inventory Inventory

o~

‘Warehouss Document

0.*

I

Figure 3

Stages of the Scrum Methodology
Source: Own Elaboration

Figure 4 shows the Entity-Relationship
diagram to represent the tables and relationships
that the database will have before its subsequent
creation.

Company

Id Guid
Name string
Address string
Phone Number string
RFC string
RazonSocial  string
Emal Address string
GiroNegocio  int
"owT\s" T
? t has
i Guid Configuration
Businessd Guid d string
Product inng Businessd string
Quantity ks Fiscal data Fiscal data
Wlos double Billing Billing
PresentationidiGuid Accountancy  Accountancy
Marcald Guid
Qualityld Guid
"detail" T “create” *
Detailed Inventory Document
Id Guid Id Guid
Inventariold Guid Inventariold Guid
Initial Quantity double Typemovement string
QuantityRestantdouble Date datetime
Initial kilos double Outputs Productmovement[]
Remaining kilos double
Figure 4

Entity-Relationship Diagram
Source: Own Elaboration
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Phase 3. Sprint Review:

At the end of the Sprint, a meeting is held in
which the team presents the developed
functionalities to the customer. Feedback is
obtained and improvements or adjustments to be
made in the next Sprint are identified.

Phase 4. Sprint Retrospective:

At this stage, the team is brought together to
conduct a Sprint retrospective. They analyse the
performance and look for ways to improve in the
next Sprints. At the end of the Sprint, the Scrum
methodology work cycle is restarted.

Results

In this phase, some of the main interfaces of the
ERP system are presented, this interface
contains test data and possibly censorship of
some data.

Figure 5 shows the start-up interface of
the system where the user starts to use the
programme. Depending on what is required, the
user can choose to navigate to one of the
catalogues in the sidebar or switch to an already
developed sister system by clicking on the cards
to access the system's functionalities.

Select a work module

Inventory Sales, collection and invoicing Shipments

)

@®
=>

Budget

Figure 5
Start-up interface

Source: Own Elaboration

Figure 6 shows one of the most important
catalogues of the system, the Companies
catalogue. It has all the functionalities of a
CRUD; create, read, update and delete.
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Figure 6

Companies catalogue interface
Source: Own Elaboration

Figure 7 shows the interface where the
companies that have a relationship with the
client are registered, certain data must be
specified, such as the RFC, company name,
commercial name, e-mail address, company's
line of business, among other data.
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Figure 7

Company registration interface
Source: Own Elaboration

Figure 8 shows the interface of a sub-
catalogue of the Companies catalogue, which
registers essential company information for the
operation of more advanced processes. It is
necessary to specify information such as tax
data, invoicing, accounting and contact details of
the company due to the requirement of some
functionalities.

trpess £ Configuracion

EJEMPLO

Figure 8
Company
interface

configuration  sub-catalogue

Source: Own Elaboration
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In figure 9, users with the relevant
permissions can register incoming or outgoing
warehouse documents linked to the company to
which the user belongs, the type of document
must be selected, as well as the type of
movement, the system will load a form
depending on the combination of both data.

Productos

P @ DB OB 0B E &

nnnnnn

b

Figure 9

Warehouse movements interface
Source: Own Elaboration

Likewise, figure 10 shows the result of
creating warehouse movements (process seen in
the previous image). In this catalogue, the
warehouse documents created are managed,
either to approve, reject or edit.

Documentos de almacén

B & &

@

® Porsprobar

VP B D ®

Figure 10

Warehouse documents interface
Source: Own Elaboration

Finally, figure 11 shows the product
inventory, generated by approving warehouse
documents (figure 10).
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Figure 11

Product inventory interface
Source: Own Elaboration

Discussion and Conclusion

During the development of the customised ERP
system, the importance of adapting to the
continuous and changing needs of the customer
has become evident. This adaptability has led to
the system being subject to a continuous
improvement regime, with the aim of achieving
perfection and meeting user demands in an
optimal way.

One of the main conclusions reached is
that the development of this system has
strengthened the relationship between the
customer and the company. This collaboration is
conducive to the creation of new systems and the
implementation of improvements to existing
systems. This ongoing cooperation not only
ensures the functionality and efficiency of the
current system, but also lays the foundation for
future developments and upgrades that may
arise.

The methodology employed has proven
to be the optimal choice for maintaining high
standards of quality and software development.
An iterative methodology was chosen to allow
adaptation to constantly changing customer
requirements. This approach has allowed for
greater flexibility and agility in development,
ensuring that the system evolves in a manner
consistent with the needs of the end user.

It is important to note that the
development of a customised ERP system has
proven to be a fundamental investment for
companies. Such systems not only optimise the
management of business resources, but also
enable greater operational efficiency and better
decision making.
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By being tailored specifically to the
needs of each organisation, these systems
provide a significant competitive advantage,
enabling companies not only to survive, but also
to thrive in an increasingly competitive and
changing business environment.

In short, the development of a
customised ERP system involves not only the
creation of a technological tool, but also the
building of a solid and lasting relationship
between the client and the company. This
ongoing collaboration, coupled with an iterative
and adaptive development methodology, ensures
that the system not only meets current
expectations, but is also prepared to meet future
challenges.
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