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Abstract -- This article proposes the feasibility of 

developing a business intelligence model for SMEs 

through web technologies, a microservices architecture, 

and Python for data analysis. The structure is based on the 

use of web services following the REST 

(Representational State Transfer) architecture, allowing 

adaptable integration of applications and data through 

autonomous microservices. The proposed architecture is 

grounded in the use of web technologies, ensuring an 

intuitive and user-friendly experience and compatibility 

between systems. Python was selected for its adaptability 

and dedicated data science libraries, facilitating data 

analysis to help small and medium-sized enterprises 

transform data into strategic information to improve 

processes and gain a competitive advantage. 

 
Keywords: Data Analysis, Business Intelligence, 

Microservices, SMEs, REST. 
 

INTRODUCTION  

Business intelligence and data analytics in business 

processes represent a competitive advantage factor, 

which requires using technological tools and defining 

processes that allow the creation of mature management 

models. Business intelligence and data analytics are 

essential as a business strategy, significantly impacting 

performance and decision-making (Baron Ramirez, 

García Estrella, & Sánchez Gárate, 2021). 

 

The term Business Intelligence (BI) was defined by 

Gartner in the mid-1990s, although the concept originates 

in the development of Management Information Systems 

(MIS) in the 1970s, as companies began to automate tasks 

(Joyanes, 2019). Key tools for business intelligence 

include database query and reporting software, tools for 

multidimensional data analysis (online analytical 

processing), and data mining tools (Laudon & Laudon, 

2012). 

BI and data analysis have become essential instruments 

for companies of all sizes, enabling operational 

optimization, market trend detection, and customer 

satisfaction improvement. However, for small and 

medium-sized enterprises (SMEs), implementing these 

technologies remains challenging due to limited financial 

resources, a lack of specialized personnel, and the 

technical complexity of conventional BI systems. 

 

Today, advanced models, technologies, and software 

allow companies to utilize BI solutions tailored to their 

needs and constraints, yet these models often focus on 

large corporations or are challenging to integrate with 

SME computing systems. As noted by Rosen, Lublinsky, 

Smith, & Balcer (2008), the integration of existing 

applications and data is one of the most significant 

challenges businesses face. Too often, fragile and 

unsustainable solutions are implemented, creating a 

complex web of connections using a wide variety of 

technologies and protocols. 

 

This document aims to demonstrate the feasibility of 

using a simple methodology and software architecture to 

create a practical BI model for SMEs, enabling them to 

convert data into valuable information for strategic 

decision-making. The technologies used ensure smooth 

and scalable integration with established systems in 

companies that have developed their solutions. This 
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scope includes implementing an accessible architecture, 

using fundamental technologies for data analysis, and 

tools that foster interoperability between systems. 

 

The implementation of the BI model for SMEs was 

carried out in a small company called Financiera 

Tecnológica de Chiapas (FINTECH), which provides 

short-term loans to low-income individuals. This 

company meets all the requirements for implementing the 

model (Romero et al., 2024). 

 

Despite its extensive experience in the financial sector 

and a strong client portfolio, the company faces 

challenges in optimizing its credit evaluation and risk 

management processes. Developing a BI model offers an 

opportunity to advance the application of these new 

technologies and achieve its objectives more efficiently 

(Romero et al., 2024). 

 

This work presents basic examples of the methodology 

and techniques used to generate a BI module and integrate 

it into the company’s client and loan management system. 

It allows reliability evaluations for new clients and 

renewal assessments based on clients' credit history, as 

well as performance analyses for advisors, portfolios, and 

regions. 

 
DEVELOPMENT 

According to Ralph Kimball, the methodology is based 

on four fundamental principles (Forero-Castañeda & 

Sánchez-Garcia, 2021): 

 

• Have an in-depth understanding of the business to 

implement the model based on a well-defined set of 

requirements. 

• Build an adequate information infrastructure. 

• Deliver in meaningful increments, ensuring they are 

neither too extensive nor too brief. 

• Provide a complete solution, including query tools, 

graphical applications for reporting, training, and 

support, depending on the technology chosen for 

implementation. 

 

For the implementation of a BI model for SMEs, a 

strategy based on the stages recommended by (Accenture 

High Performance Center, 2008) is considered: 

 

Stage: Organization and strategy 

• Identification of the company's needs 

• Diagnosis of the company’s capabilities 

• Management’s decision to adopt the model 

• Analysis and preparation of the business intelligence 

model 

• Planning for the transformation of IT services 

 

Stage: Tactical implementations 

• Detailed definition of strategic components 

• Adjustment of existing processes and organization 

• Infrastructure 

• Definition of the catalog of processes and services 

• Definition of business management processes for the 

business intelligence model 

 

Stage: Platform design 

• Development of the model's strategic components 

• Implementation of structural services and processes 

• Infrastructure organization 

• Process monitoring 

• Implementation of the operational catalog of 

processes and services 

 

Stage: General integration 

• Guidelines for creating and implementing services 

• Service reuse framework 

• Integration of the business intelligence model into 

the company’s processes and decision-making 

• Model evaluation 

 

Participants 

The key participants in this proposal include: 

 

• Clients: providing detailed socioeconomic 

information for evaluation and analysis. 

• Advisors and Coordinators: whose activities will be 

assessed based on performance metrics. 

• Administrative Staff: able to consult the general and 

detailed evaluations resulting from the business 

intelligence model. 

• The Company’s IT Team: responsible for 

implementing and maintaining the system. 

 

Tools used 

To implement and evaluate the proposal, the following 

tools will be used: 

 

Current system: The current system, developed in PHP 

with a Model-View-Controller (MVC) architecture and a 

MariaDB database, allows the registration of key 

information such as clients, loans, payments, portfolios, 

advisors, and other essential data. 

 

 
Figure 1. Client registration in the current system 
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Figure 2. Loan registration in the current system 

 

 

 

 
Figure 3. Payment registration in the current system 

Prepared data warehouse for analysis (BDA): An 

independent database specifically designed to store and 

process information relevant to data analysis, thus 

preventing interference with the existing transactional 

database and, on the other hand, reducing the need for 

calculations with values stored in the database and 

maintaining relationships between tables. The BDA was 

created using MariaDB software, which is one of the most 

popular open-source relational databases. It was 

developed by the original creators of MySQL and is 

guaranteed to remain open-source software (MariaDB 

Foundation, 2019).    
 

REST Microservices: Services developed in PHP and 

Python for transferring and processing data between the 

transactional database and the prepared data warehouse. 

PHP will be used for communication with the current 

system, while Python will be used for data analysis. 

Representational State Transfer (REST) is a software 

architecture created as a guide to manage communication 

in a complex network like the internet. It can be used to 

support reliable, high-performance communications at 

scale and can be easily implemented and modified, 

providing visibility and portability between platforms for 

any system (Amazon Inc., n.d.). 

 

Together, the microservices form procedure interfaces in 

which existing programs or subsystems offer a variety of 

services, accessed by invoking the procedures of the 

interface. These interfaces are sometimes referred to as 

Application Programming Interfaces (APIs) 

(Sommerville, 2005). 

 

Methodology and Procedure 

 

Determination of metrics  

According to the definition proposed by Joyanes (2019), 

a metric is a quantitative measure that allows one to 

assess the status of a website, a webpage, or a process 

conducted on a website, for a specific attribute or 

parameter. For the purposes of this work, a metric is 

defined as a quantifiable indicator used to assess the 

performance, properties, or results of a process.   

 

For a financial company that grants loans, a metric can 

evaluate crucial aspects of its operations, such as 

assessing a new customer based on factors like economic 

activity, age, gender, education level, etc., loan approval 

rates, liquidation times, or the default rate of granted 

credits. The number and type of metrics required for a BI 

model are determined solely by the needs of the company, 

and there is no specific pattern or limit to this.   

 

To determine a relevant metric for the company under 

study, the following steps were followed: 

 

1. Describe the Objective of the Metric: Identify the 

purpose or need that the metric aims to fulfill and 

understand what valuable information is to be 

obtained through the metric. 

2. Determine the Data Required to Calculate the 

Metric: Identify the data or variables needed for 

calculating the metric and ensure that these data are 

available or can be collected. 

3. Determine the Calculation Method for the Metric:    

Define the formula or algorithm to be used to 

calculate the metric, ensuring it is correct and yields 

the desired results. 

4. Describe the Interpretation of the Results of a Metric:    

Establish the meaning or relevance of the values 

returned by the metric, understand what a high or low 

value indicates, and how it relates to the objective. 

5. Create a Result Valuation Table for the Metric:    

Develop a table associating the metric values with 

their interpretation, defining thresholds, ranges, or 

scales that allow categorization and interpretation of 

the results. 

6. Determine the Weighting of the Metric: Assign a 

relative weight or importance to the metric within a 

set of metrics and establish how it will be integrated 

with other metrics to derive a KPI of interest to the 

company. KPIs (Key Performance Indicators) are 

metrics used to quantify objectives, reflecting 

performance and progress toward achieving those 

objectives (Joyanes, 2019).   
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Example of metric determination 

 

Metric: Default Rate for People with “n” Dependents 

 

Description: This metric calculates the default rate among 

clients who have “n” dependents, as having additional 

dependents can affect the ability to repay. This metric can 

be calculated by geographic area. 

 

Required Data: Geographic area, number of dependents, 

clients in the area, loans in the area. 
 

Formula: 

𝑇𝑧,𝑛 =
𝑃unpaid,𝑧,𝑛

𝑃total,𝑧
 

Where: 

• z is the geographic zone to analyze. 

• n is the number of economic dependents to analyze. 

• 𝑇𝑧,𝑛 is the default rate of loans in zone "z" for clients 

with "n" economic dependents. 

• 𝑃unpaid,𝑧,𝑛 is the number of unpaid loans by clients 

with "n" economic dependents in zone "z". 

• 𝑃total,𝑧 is the total number of loans in zone "z". 

Interpretation of results: 

If the default rate among clients with "n" dependents is directly 

proportional to the level of risk, meaning that the higher the 

default rate, the higher the risk. 

 

Table 1. Metric Valuation Table 

Risk Level Default Rate Risk 

Factor 

Interpretation 

Low 0% - 5% 1 Very low risk; high 

compliance 

Moderate 6% - 15% 2 Moderate risk; good 

history 

Medium 16% - 25% 3 Medium risk; 

variable compliance 

High 26% - 40% 4 High risk; frequent 

defaults 

Very High More than 40% 5 Very high risk; 

elevated default 

 
Weighting: 10% 

Table 2. Example of Metrics Integration (KPI Calculation) 

Metric Risk 

Factor 

Weighting 

(%) 

Weighted 

Score 

Age 2 5% 0.1 

Education 3 10% 0.3 

Dependents 4 15% 0.6 

Loan-to-Income Ratio 3 20% 0.6 

Default Rate by Gender 

& Education 

2 10% 0.2 

Default Rate by Gender 

& Dependents 

4 10% 0.4 

Early Payoff Rate by 

Gender & Income 

1 15% 0.15 

Default History by ZIP & 

Income 

3 15% 0.45 

Key Performance 

Indicator 

 
100% 2.8 

 
Table 3. Interpretation of the Key Performance Indicator 

KPI Risk Level Description 

1.0 - 1.5 Very Low Customer with very strong 

characteristics; minimal risk of 

default. 

1.6 - 2.5 Low Low risk; customer with good 

repayment capacity and history in 

similar areas. 

2.6 - 3.5 Below 

Average 

Below average risk; customer with 

some risk areas but generally 

stable. 

3.6 - 4.5 Above 

Average 

Above average risk; the customer 

presents various factors that 

increase the risk. 

4.6 - 5.0 High High risk; customer with multiple 

risk factors; high risk of default. 

 

The value obtained from the key performance indicator 

was 2.8 for this example, meaning the new client is 

classified in a low-medium risk category (since the score 

is between 2.6 and 3.5 on a scale of 1 to 5). This means 

that although the client shows some risk characteristics, 

they are not high enough to consider them high risk. This 

type of client could qualify for the loan, but with adjusted 

conditions or additional monitoring. 

 

General architecture of the proposed model 

For the implementation of the current proposal, the 

architecture proposed by (Romero, et al., 2024) was used, 

which is as follows: 

 
Figure 4. Simplified Architecture Proposal to Implement the 

Business Intelligence Model 

This article focuses on showing examples of the 

implementation of components 3 to 7 and their 

integration into the existing system within the company. 

 

Data warehouse prepared for analysis (BDA) 

An independent database was created, isolated from the 

transactional data warehouse of the current system, which 

exclusively stores data relevant to the BI model. The 
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isolation of this warehouse ensures that it does not 

interfere with the operation of the current system, even in 

the event of failures or interruptions in the operation of 

the BI model. 

 

For this data warehouse, an optimized schema was 

established to support data analysis, avoiding the 

inclusion of unnecessary information. In this exercise, the 

tables clients and loans were selected. For each of them, 

the fields that are likely to be used for the analysis and 

evaluation of the proposed BI model were chosen, as 

shown below: 

 

 
Figure 5. Loans Table - BDA 

 
Figure 6. Clients Table - BDA 

Preparation services 

These are REST microservices that implement the ETL 

layer of the proposed model. This layer focuses on three 

main processes: extraction, transformation, and loading 

of data. Extraction is the process of identifying and 

collecting relevant or significant data from various 

sources. Transformation is the process of converting the 

data using a set of business rules, and finally, the last 

phase of the process is loading the data into the target 

repository (Joyanes, 2019). 

 

The services in this layer receive the information of a 

record (client or loan) from the current system, select the 

values of interest for the BI model, perform the necessary 

calculations, and register or update the selected values in 

the BDA. 

 

For the case presented in this document, 2 preparation 

microservices were implemented in PHP, one for clients 

and the other for loans. These data include the socio-

economic information of the clients, their payment 

history, and the information regarding zones, advisors, 

and portfolios. 

 

 

 
Figure 7. Example of Preparation Microservice for 

Registering or Updating Clients in the BDA 

Both services will be consumed from the current system 

via a call using the Curl library. For each of them, a 

simple function is created within the current system that 

receives the data in an array and sends it directly to the 

corresponding microservice, returning the response 
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obtained from the microservice. For example, to consume 

the microservice for registering or updating a client's 

data, the function is as follows: 

 
Figure 8. Example of a function in the current system to 

consume a BI model preparation microservice 

This function will be used each time a new client is 

registered, or the data of an existing client is updated, for 

example, in the controller corresponding to the client 

data: 

 
Figure 9. Customer registration code in the current system 

(modified to integrate the BI model) 

Processing services 

These are REST microservices in PHP designed to extract 

data from the BDA to the BI model. The number and 

functionality of these microservices are defined by the 

needs of the BI model and the metrics that are determined. 

A module of the BI model may make use of several 

microservices depending on what is required. 

 

Just like the metrics, any number of services can be 

developed to retrieve all types of information from the 

BDA, depending on the needs of the BI model. 

 
Figure 10. Example of a microservice for querying clients by 

zone 

 
Figure 11. Example of results obtained by the BI-clientes-zona 

microservice 

The results obtained through the processing 

microservices can be stored on the BI model server and 

configured to update only with the frequency deemed 

appropriate, with the aim of making the execution of data 

analysis more efficient. 

 

Analysis Services 

Once the metrics of interest for the company are 

determined, data analysis is carried out. To this end, 

REST microservices in Python were developed to 

perform queries, aggregation, and transformation of the 

data stored in the BDA through the formulas established 

for each metric. 
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Python is used for data analysis due to its ability to 

execute statistical models and algorithms that allow for 

data analysis (Python, n.d.). 

 

Python has several features that make it ideal for learning 

(and doing) data science (Grus, 2023): 

• It is free. 

• It is relatively simple to write code (and particularly, 

to understand). 

• It has many libraries associated with data science that 

are highly useful. 

 

Additionally, the Pandas library is used, which is an open-

source tool for data analysis and manipulation, fast, 

powerful, flexible, and easy to use, developed over the 

Python programming language (NumFOCUS 

Foundation, n.d.). 

 

For publishing the REST services in Python, the FastAPI 

library is used, which is a modern and fast (high-

performance) web framework for building APIs with 

Python, based on Python's standard type annotations 

(Sebastián Ramírez (@tiangolo), n.d.). 

 

The microservices developed in this language will query 

and analyze data from the BDA through the processing 

services and return results to the existing system in real 

time or on demand. 

 

Below is an example of a REST service that consumes a 

processing service, which provides the necessary data for 

analysis and returns the results of the integration of the 

defined metrics: 

 

 
Figure 12. Example of REST service code in Python to 

evaluate a metric (1/2) 

Figura 1. Ejemplo de código de servicio REST en Python para 

evaluar una metrica (1/2) 

This web microservice consumes data from an operation 

microservice called bi-clientes-zona and performs all 

necessary calculations to obtain the expected result. Once 

the expected result (default rate) is obtained, the results 

are prepared to be returned to the requesting process: 

 

 
Figure 13. Example of REST service code in Python to 

evaluate a metric (2/2) 

In the following image, you can see the results obtained 

by the microservice: 

 
Figure 14. Example of metric calculation results 

This process is repeated for each metric required and 

integrated to obtain a combined result of all the metrics 

for a performance indicator: 
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Figure 15. Example of integration of all metric results for a 

performance indicator 

Model testing 

The tests conducted on all the services of the Business 

Intelligence (BI) model were based on historical data 

from the company, with the aim of calibrating and 

assessing the accuracy of the metrics and the model itself. 

The company's staff plays a crucial role in this process, 

verifying the model's findings, as their experience is 

essential to ensure that the evaluations are relevant and 

aligned with the company's circumstances. 

 

On the other hand, constant monitoring of the 

microservices is carried out to check their performance in 

real-time, facilitating efficient maintenance. 

 

Furthermore, integration tests between the microservices 

and the existing system must be conducted to ensure 

proper data transmission and analysis, ensuring smooth 

and effective interoperability. One of the most important 

objectives of this work is to ensure minimal interference 

with the operation of the current system, which is one of 

the factors that often relegates the implementation of such 

technologies in proprietary systems. 

 

Expected results 

The results of the analyses, such as the reliability rating 

of a client or the evaluation of a zone, will be accessible 

from the current FINTECH system through an additional 

interface developed in PHP. Users will be able to query 

the BI model's results to enhance decision-making 

without leaving the main system. 

 

The design includes specific screens that will display 

real-time BI analyses and performance metrics for 

advisors, portfolios, and zones. These interfaces will 

allow FINTECH to visualize key data in an accessible and 

practical manner for operational and strategic decisions. 

 

The visualization interfaces for the BI model's results can 

be designed according to the company's needs and the 

current system's design. They can be displayed 

collectively or individually, summarized or detailed, in 

text or image format. 
 

 
Figure 16. Example of client evaluation visualization 

 
Figure 17. Example of detailed client evaluation 

The BI model is open to developing any number of 

metrics and KPIs, applying various statistical and 

mathematical processes to make sense of the data 

recorded by the company. These results can be presented 

in various ways for interpretation by the users. 

 

Below is an example that can be obtained using the 

Matplotlib library, which is a library for creating static, 

animated, and interactive visualizations in Python 

(Matplot Developing Team, n.d.): 

 
Figure 18. Example of visualization of results in a graphical 

format 

The BI model for the Financial Technology SME of 

Chiapas is expected to achieve the following results: 

 

• Loan Reliability: Evaluations of new clients with 

customized risk ratings and recommendations for 

loan distribution. 
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• Consultant and Area Evaluation: Performance 

indicators providing an accurate view of the 

performance of advisors and zone coordinators, 

assisting the company in improving its credit 

operations. 

• Operational Effect: Agile and precise analysis 

processes, through the separation of the analysis 

database and the use of microservices, ensuring 

system scalability without compromising the current 

system's database. 

 

DISCUSSION AND ANALYSIS OF RESULTS 

In their study, (Gómez García, García Ruiz, & Acosta 

Gonzaga, 2020) explored the practical application of 

business intelligence (BI) in an SME with limited 

computer experience. By utilizing a free platform, they 

evidenced how BI facilitates the generation of crucial 

information for decision-making and deepens business 

understanding. Both this study and previous research 

conclude that BI represents a valuable resource for SMEs, 

whether through the development of customized 

technical solutions or the adoption of accessible 

platforms, allowing the conversion of data into 

knowledge to drive competitiveness. 

 

The research by (Navarrete Reina, Samaniego Mena, & 

Oviedo Bayas, 2024) reveals key BI models and 

underscores the increasing importance of technology in 

information management. They also demonstrate a high 

regard for BI strategies due to their influence on 

economic growth and decision-making in SMEs. 

Consistently, both articles affirm that BI can be a potent 

resource for SMEs, attainable through either the 

development and seamless integration of systems into 

existing infrastructure or the implementation of BI 

strategies that foster adaptability, opportunity 

recognition, and robust financial standing. 

 

In contrast, (Gutierrez Garcia, Figueroa Millan, Ochoa 

Ornelas, Chavez Valdez, & Arceo Dıaz, 2021) detail the 

development of a BI web module leveraging association 

rules, designed to augment a pre-existing decision 

support system (DSS). This approach utilizes data mining 

to provide insights into product supply and demand for a 

specific company. Although both research efforts aim to 

empower SMEs by converting data into actionable 

knowledge, their methodologies and case studies diverge. 

Specifically, one study highlights financial system 

integration through microservices, whereas the other 

centers on DSS augmentation through association rules 

and a web-based module. 

 

The integration between the current system and the 

applied business intelligence (BI) model at the company 

“Financiera Tecnológica de Chiapas (FINTECH)” offers 

an example of the advantages that applying data science 

using exclusively open-source technologies can provide 

to small and medium-sized enterprises (SMEs). 

 

When analyzing the performance of the proposed model, 

it was confirmed that the ability to produce objective 

evaluations of customer reliability and the performance 

of the company's portfolios and staff was effective. 

Testing verified that the proposed module is capable of 

handling large amounts of information without affecting 

the functionality of the current transaction system. 

 

To adapt this technology to other platforms, careful 

consideration must be given to the technological 

infrastructure, the type of data being managed, and the 

specific purposes of each SME. This modular and 

adaptable method is particularly suitable for SMEs as it 

reduces costs and technical complexity, two major 

obstacles to implementing cutting-edge technologies in 

this sector. 

 

CONCLUSIONS 

This article presents a practical case of how a proprietary 

business intelligence model, based on microservices and 

data analysis with Python, can be developed to meet the 

demands of small and medium-sized enterprises. The 

results indicate that: 

 

• The REST architecture of microservices facilitates 

scalability and enables effective integration with 

existing systems. 

• Small and medium-sized enterprises have the 

capacity to transform operational data into strategic 

information, optimizing decision-making without 

requiring significant technological investments. 

• The adaptability and flexibility of the model are 

crucial for its success across various contexts and 

company types. 

• For the future of this proposal, advanced metrics can 

be developed and techniques such as regression 

models, predictive analysis, confidence intervals, 

correlation analysis, segmentation, clustering, etc., 

can be applied to allow SMEs to anticipate market 

changes and adjust their strategies in real-time. 

Future research will focus on applying regression models, 

predictive analysis, and segmentation techniques to 

enhance analytical complexity, leveraging the model's 

capacity for statistical and mathematical data processing.  

Further studies could investigate the long-term impact of 

implementing such business intelligence models in 

SMEs, evaluating their effects on strategic decision-

making, operational efficiency, and overall 

competitiveness. 
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