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API, Database Client,  Effective data management is essential for businesses beyond the supply chain because it

data model, data influences decision-making, customer experience, marketing strategies, product

warehouse, Entity development, operational efficiency, compliance, and risk mitigation. By recognizing the

Relationship Diagram, - gienificance of data and implementing robust data management practices, companies can

igﬁ;;ﬁﬁ?ﬂ d Load uplpck valuable .insights, drive innovation, and maintain.a competitive a(.ivantage in Fhe

(ETL) digital age. ETL is a process used to collect data from various sources. Its implementation
could unlock business potential by automating data-driven insights. By harnessing the
capabilities of ETL, organizations can overcome data fragmentation, achieve data
integrity, and gain a competitive edge in today's data-centric landscape. The objective of
this paper is to demonstrate how the extraction, transformation and loading of sales for a
bulb manufacturer was automated. In which there was a record of more than 2,000
weekly sales orders both in physical stores and on the website. Performing this task
manually presents several challenges, however, through ETL it was automated to collect
specific information from all stores in a single repository in a matter of seconds.

PALABRAS RESUMEN

CLAVE: , .
La gestion eficaz de datos es esencial para las empresas mas alld de la cadena de

API Base de datos de suministro porque influye tanto en la toma de decisiones, la experiencia del cliente, las
Cﬁe’ntey modelo de estrategias de marketing, el desarrollo de productos, la eficiencia operativa, el
datos, data warehouse, cumplimiento y la mitigaciéon de riesgos. Al reconocer la importancia de los datos e
Diagrama de entidad- implementar practicas solidas en su gestiéon, las empresas podrian identificar
relacion, SQL, Extraer, informacién valiosa, impulsar la innovacién y mantener una ventaja competitiva en la era
Transformar y Cargar digital. ETL es un proceso utilizado para recopilar datos de diversas fuentes. Su
(ETL) implementacion podria desbloquear el potencial comercial al automatizar los
conocimientos basados en datos. Al aprovechar las capacidades de ETL, las
organizaciones pueden superar la fragmentacién de datos, lograr la integridad de los
datos y obtener una ventaja competitiva en el panorama actual centrado en los datos. El
objetivo de este articulo es demostrar cémo se automatiz6 la extraccion, transformacion
y carga de las ventas de una manufacturera de bulbos. En la que se tenia registro de mas
de 2000 o6rdenes de ventas semanales tanto en tiendas fisicas y pagina web. Realizar esta
tarea de forma manual presenta varios desafios, sin embargo, mediante ETL se logr6 su
automatizacion para recopilar informacién especifica de todas las tiendas en un soélo
repositorio en cuestion de segundos.
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1. INTRODUCTION

It is through the meticulous combination,
transformation, and analysis of this data that
organizations can unlock powerful
knowledge, make informed decisions, and
drive significant business growth [1]. Behind
every machine learning model, dashboard, or
business insight lies there is data that was
meticulously gathered from various sources,
harmoniously integrated, and meticulously
analyzed to extract its true value and deliver
actionable insights to the organization [2].

During this paper, we delved into a real-
world scenario where the strategic
application of ETL (Extract, Transform, Load)
technology brought remarkable
transformations in the way data was managed
for a prominent bulb manufacturer. This
manufacturer was confronted with a
formidable challenge: the management of
thousands of weekly sales orders, originating
from both physical stores and their online e-
commerce platform.

Managing such a substantial influx of sales
data manually presented a host of intricate
challenges [1]. The sheer scale of the task,
with data pouring in from multiple sources
and in varied formats, made it a time-
consuming and error-prone endeavor.
Moreover, the urgency to access up-to-date
and accurate sales information for informed
decision-making and business operations
needed a more efficient approach [2].

The strategic use of ETL allowed the
company to automate the once labor-
intensive process of collecting sales data. This
automation significantly reduced the time
and effort required to gather and consolidate
information from physical stores and their
online platform. Rather than relying on
manual data entry, which is prone to human
error and time-consuming, ETL enabled the
rapid extraction of specific sales information,
including product details, transaction
records, and customer information, from all
sales outlets.

Furthermore, the data transformation
capabilities of ETL played a pivotal role in
ensuring data accuracy and consistency.
Through defined transformation rules and
processes, raw data was refined and
standardized, making it ready for analysis and
reporting [4]-[6]. This critical step not only
eliminated data inconsistencies but also
enhanced the overall quality of the data.

2. METHODOLOGY

To demonstrate the importance of ETL to
automate the analysis of data in relational
databases, the following methodology and
steps were implemented.

* Analyze a database of incandescent bulbs
manufacturers regarding their sales. A
database was used to get real world
information regarding the sales of bulb
manufacturers. Data  was  analyzed
according to the predefined format already
established in the database. For example:

1. Quantitative or Qualitative values.

2. Column attributes type.

3. Relationship within the tables through
Primary/Foreign/Candidate keys.
Number of decimals.

String length.

Date Format

4.
5.
6.

Develop the Entity-Relationship Diagram.
The entity-relationship diagram was
designed and created according to the
database. It provides a visual representation
of different data elements and shows how
they relate to one another. It also
demonstrates how the database system is
structured [3]. This structure helps to
understand how data is stored, accessed,
updated, and queried within the database. It
was normalized to:

1. Reduce data duplication.
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2.Avoid data modification implications.
3.Simplify queries

Generate a database according to the ER
Diagram. The script was performed using
Jupyter Notebook and MySQL Workbench
through the database client
Python/Connector. Everything is
documented in the following pages. MySQL
Workbench is a unified visual tool for
database modeling and management. Is
used to build a data model diagram or even
to create and populate databases [7].

Make the script in Python through an API.
Before working with the database client, it
was necessary to install the proper libraries
and establish a connection between the
database (local or cloud) and the client.

Implement the ETL process to load new
orders to the database. ETL is an acronym
for “Extract, Transform, and Load” [4]. It is
an essential part of the data staging phase
in the data warehouse architecture [6]. ETL
describes the set of processes that extract
data from different source systems,
transform the data into a suitable format,
and load it into a data warehouse repository
for data analytic [4]-[6].

* Analysis of results.

4. RESULTS AND ANALYSIS

Before implementing the database, a
diagnosis was made of the amount of data to
be handled, as well as the digital
transformations that should be implemented
before its creation. Subsequently, all the data
marts (special version of the data warehouse
sitting on a subject or specific business area)
that would be used for data processing were
identified. These could be of any type: other
databases (SQL, NoSQL), applications, social
networks, surveys, or, as in this case, Excel
files. Once this was done, the ETL process
(Extraction, Transformation and Load) was
performed to extract the data from the
different sources, to transform it and to load
it into the database. Information about the
manufacturer regarding type of customers,
shipments, products and number of orders
made is shown in Table 1. Which also shows
partial records of the sales, 26, but in total
this file has information of thousands of sales.
And the proposed ER-diagram to represent
the data structure, relationships, and rules for
storage and  manipulation of  the
manufacturer sales [3], is shown in Schema 1.

Table 1. Partial overview of the excel database
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Schema 1. Logical data model.
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The following figures show the steps
described in the methodology. Firstly, a
successful ~ database  connection  was
implemented using Python Connector with
MySQL Workbench and Jupyter Notebook
using the proper credentials: username,
password and port. as shown in Fig. 1.
Then, a cursor was created to interact
between MySQL and Python. A try-except
code was implemented to catch any error
during the login, this is shown in Fig. 2.

try:
connection=connector.connect{host="localhost",
user="|gmee", # use your own
password="kestt", # use your own
port= 3387,
use_pure=True

print(“Connection between MySQL and Python is established.\n")
except connector.Error as er:

print("Error code: ", er.errng)

print("Error message: ", er.msg)

Figure 1. Database Client Connection.

cursor = connection.cursor(buffered=True)
print(“Cursor is created to communicate with the MySQL using Python.\n")

try:

cursor.execute("CREATE DATABASE Bulb_Sales")
except:

cursor.execute("drop database Bulb_Sales")

cursor.execute("CREATE DATABASE Bulb_Sales™)
print(“The database Bulb_Sales was created.\n")
cursor.execute("USE Bulb_Sales")
print(“Bulb_Sales Database ready to use.\n")

Figure 2. Database “Bulb_Sales” creation.
After the creation of the database. The

tables were implemented according to the
ER-Diagram and the keys (foreign keys,

primary keys) and data types predefined. Fig.
3, shows the logical diagram to create the
tables Client and Salesman which were
implemented successfully into MySQL
Workbench. Once the tables were created for
the database. These were populated with the
data from the bulb manufacturers sales (Table
1). Fig. 4 represents the Initial Load, which is a
partial load to record the sales information
partially into the database to eventually
implement an “Incremental Load” to record
only new and updated values into the
database.

# Clients table
create_client_table="""

CREATE TABLE Clients (

Client_ID INT AUTO_INCREMENT,
Client_Name VARCHAR(1@@) NOT NULL,
Client_Type VARCHAR(1@@) NOT NULL,
PRIMARY KEY (Client_ID)

N

cursor.execute(create_client_table)
print("Clients table was created")

# Salesman table
create_salesman_table="""

CREATE TABLE Salesman(

Salesman_ID INT AUTO_INCREMENT,
Salesman_Mame VARCHAR(1@@) NOT NULL,
PRIMARY KEY (Salesman_ID)

)z

cursor.execute(create_salesman_table)
print(“Salesman table was created”)

Figure 3. “Clients” and “Salesman”.
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#Inserting values to Salesman Table
insert_salesman="""

INSERT INTO Salesman (Salesman_ID, Salesman_Name)
VALUES

(1, "Valeria'),
(2, *Mike'),
(3, "Jose’),

(4, "Ana’)

3

cursor.execute(insert_salesman)

connection. commit()

print("Values inserted into Salesman Table")

print("There are 4 Salesman: Valeria, Mike, Jose and Ana ")

Figure 4. Initial load of Salesman table.

For reviewing purposes, once the tables
were populated an inspection of the data
inserted was performed. For that reason,
many stored procedures were implemented,
not only to show the data after insertions, but
also to automate the process or need to write
many lines of code every time it was required
to check the full content of each table. Fig. 5
shows the code used to create the stored
procedures for the Salesman table. The
structure to create the stored procedures for
each table of the database is the same, but
with different arguments.

#Show Salesman Table
cursor.execute("DROP PROCEDURE IF EXISTS Salesman;")

# Creating the procedure
GetSalesman = """
CREATE PROCEDURE Salesman()
BEGIN
SELECT * FROM Salesman;
END

# Execute the query
cursor.execute(GetSalesman)

# Calling the store procedure
cursor.callproc(’Salesman’)

# Retrieving records in a datoset
results = next(cursor.stored results())
dataset = results.fetchall()

# Retrieve column names using List comprehension in a "for' Loop
for column_id in cursor.stored_results():
columns = [ column[@] for column in column_id.description ]

# Print column names
print{columns)

# Print data
for data in dataset:
print{data)

['Salesman_ID",
{1, 'valeria')
(2, "Mike')

(3, "Jose’)

{4, "Ana')

‘Salesman_Mame ']

Figure 5. Stored procedure structure.

To perform ETL process and load the sales
information from another file into the “Bulb
Sales” database. Firstly, the file was converted

to CSV format and PANDAS library was
downloaded and installed in the Notebook to
enable analysis and data manipulation. Fig. 6
shows that Pandas was properly in the
notebook.

#ETL PROCESS

#importing PANDAS Library to perform data analysis and manipulation
tpip install pandas

import pandas as pd
print("pandas installed and imported to the instance")

Requirement already satisfied: pandas in c:\users\aorus\appdata\local\programs\python\pythan310\lib\s
ite-packages (2.8.2)

Requirement already satisfied: python-dateutil»=2.8.2 in c:\users\aorus\appdata\local\programs\python
\python316\lib\site-packages (from pandas) (2.8.2)

Requirement already satisfied: tzdata»=2022.1 in c:\users\aorus\appdata\local\programs'\python\python3
16\1ib\site-packages (from pandas) (2623.3)

Requirenent already satisfied: numpy>=1.21.8 in c:\users\aorus\appdata\local\programs\python\python3l
0\lib\site-packages (from pandas) (1.25.0)

Requirement already satisfied: pytz»=2820.1 in c:\users\aorus\appdata\local\programs\python\python31e
\lib\site-packages (from pandas) (2023.3)

Requirenent already satisfied: six»=1.5 in c:\users\aorus\appdata\local\programs\pythan\python318\1ib
\site-packages (from python-dateutil>=2.8.2->pandas) (1.16.0)

pandas installed and imported to the instance

Figure 6. Pandas installed.

During data extraction, raw data was copied
or exported from source locations to the
staging area. Data management teams
extracted data from a variety of data sources,
which could be structured or unstructured
data formats. Those sources included but
were not limited to [4]-[6]:

1 SQL or NoSQL servers
2 CRM and ERP systems
3 Flat files

Data was extracted from the “Data” file by
creating a data frame and using Panda’s
function “read.csv”. The second line shows
the content of the Data.csv file. The records
are not sorted in any order as shown in Fig. 7.

HFDATA EXTRACTION
data_frame = pd.read_csv( data.csv"')
print(“Data extracted from CSV FILE™)

Data extracted from CSV FILE

Figure 7. CSV file data extraction

During the staging area, the raw data
underwent data processing. Here, the data
was transformed and consolidated for its
intended analytical use case. This phase
involved the following tasks [4]:

1 Filtering, cleansing, de-duplicating,
validating, and authenticating the data.
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2 Performing calculations, translations, or
summarizations based on the raw data. Like
changing row and column headers for
consistency, converting currencies or other
units of measurement, editing text strings,
and more.

3 Conducting audits to ensure data quality
and compliance.

4 Removing, encrypting, or protecting data
governed by industry or governmental
regulators.

5 Formatting the data into tables or joined
tables to match the schema of the target
data warehouse.

For this case, it was not necessary to
perform any transformation of the data
because it was formatted to the data model
characteristics. However, “ID Orden” was
sorted in ascending order for visualizing
purposes. This is shown in Fig. 8. Once the
new variable was sorted, an inspection was
made to double check there were no errors as
shown in Fig. 9. And finally, the new variable
was saved as “sorted_data.csv’ before
implementing the Load process in the
database, as shown in Fig. 10.

#Transformation Process

#Sorting ID ORDEN in g new variable

data_frame2 = data_frame.sort_values("ID Orden’)
data_frame2 = pd.DataFrame(data_frame2)

Figure 8. Sorting the new variable.

# printing sorted file
data_frame2

Tipo Tipo
Fecha Cantidad Prioridad ([P0 Salesman_Name Salesman_D Ciient Name ClientdD . .7PC snipping D P1

D
Orden

2021- ja Rogular
1024 3070 1787 Baia OO Jose 3 Renne Ofros 102442

2021-
0513

2021-
12.05

g5 aTee Media "N Valeria 1 Renne otros 118542

1231 1535 Media Temestre Jose 3 Tina Mayoreo 123139

2020-
0605

1209 s Ea SRS sose 3 amedo uaporeo 130932

1383 2372 Ata Eress Renne: Ofros

2020-
s 138342

s 20 am weas Tenests n Mayorso 138537

P T e [ —

2020-
0108

2021-
0306

1558 10 weaa Reu a3 Dereucor 155635

1927 1083 Media Temesire Mayoreo 182737

2020-
1227

20m0 R Reme 2 ows  ame

2022-

Regular
0801 é

2083 1065 Media OO Miey 34 Otros 209334

4 >

Figure 9. Sorted data.

#sgving the new variable
data_frame2.to_csv('sorted_data.csv')

Figure 10. Saving the new instance

During the load the transformed data was
moved from the staging area into a target
data warehouse. This involved an initial
loading of all data, followed by periodic
loading of incremental data changes to fill
missing or updated data in the repository [2]-

[6].

The incremental load was performed using
MySQL Workbench and the file generated in
the data transformation “sorted data” was
loaded to the existing database. Fig. 11 shows
the records after the initial load in the Orders
table.

- F 8 ® Umitto 1000rows

Isnfcr * FROM bulb_sales.orders;

@8

<

Result Grid | § 4% Fiter Rowss: | Edt: g4 Eb Bk | export/import: B {8 | wrap ce

Order_ID Date Quantity Priority Total_Order Client_ID  Salesman_ID  Product_ID
1629 2021-08-13 1773 Alta 1773000.00 36 2 Import reco
1663 2021-08-02 1576 Baja 1576000.00 36 4 105
1714 2020-01-14 1081 Baja 108100.00 33 2 102
1727 2021-01-03 1054 Media 1054000.00 31 3 105
1728 2022-03-18 1619 Media 8095.00 30 : 3 101
1864 20220122 165 Media 8280.00 41 3 101
1883 20220101 1403 Alta 1683600.00 31 2 107
1997 2021-02-06 1831 Alta 2197200.00 39 1 107
2106 2022-08-14 1903 Alta 190300.00 37 2 102
oy o] 1] o] oy oy 1o}

orders 1 x

Figure 11. "Orders" table records.

The file “sorted_data.csv” was imported
using the existing tables, so no new
information was overwritten and the updated
values were refreshed for visualization
purposes (Incremental Load).

Fig. 12 shows the encoded type used “utf-8”
and the columns selected to perform the
Load. Values from “Columns” matched the
values in “Dest Column” in column type to
import the data. Fig. 13 shows there were no
errors occurred during the load. Finally, it
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was verified that the “Orders” table was
updated with the new data. Before the Load
the second highest ID was 1997, as shown in
Fig. 14, and after the Load, the second and
third highest IDs are: 2093 and 2070. This
verifies that new data was added to the
Orders table, as shown in Fig. 15. Finally, the
stored procedure “Orders” was called to
double check that new data was inserted in
the table and no information was overwritten,
as shown in Fig. 16.

Table Data Import

Configure Import Settings

Detected file format: csv ¥

Encoding: [ utf-8 v

umns:
Source Column Dest Column

MyUnknownColumn | Order_ID v
ID Orden Order_ID v

® O Og

&

@ care
prirdad v
[J Tipo Envio Client_ID

—

Figure 12. Import settings.

1mporc vatwa

The following tasks will now be performed. Please monitor the execution.

) Prepare Import
&) Import data file

Finished performing tasks. Click [Next >] to continue.

-Data import

-Data import

-Data import

-Data import

-Data import

-Data import

-Data import

-Data import

- Data import

-Data import

-Data import

- Import finished
Import data file finished
Finished performing tasks.

Figure 13. Import logs.

1e SELECT * FROM bulb_sales.orders;

sutGrid | T @ FrerRows: [ | |ede @) B b | Bxporyimport: B {8 | wranc

Order ID Date Quantity  Priority Total_Order Client_ID Salesman_ID  Product_ID
2106 2022-08-14 1903 Alta 190300.00 37 2 102
1997 20210206 1831 Alta 2197200.00 39 1 107
1883 2022-01-01 1403 Alta 1683600.00 31 2 107
1864 2022-01-22 1656 Media 8280.00 41 3 101
1728 2022-03-18 1619 Media 8095.00 30 1 101
1727 20210103 1054 Media 1054000.00 31 3 105
1714 2020-01-14 1081 Baja 108100.00 33 2 102
1663 2021-08-02 1576 Baja 1576000.00 36 4 105
1629 2021-08-13 1773 Alta 1773000.00 36 2 105
1611 2022-01-17 1971 NoEspedifica  1971000.00 33 3 105

Figure 14. Orders table before the Incremental Load.

1  SELECT * FROM bulb_sales.orders;|

wsultGrid | £ 4% Fterrovs: | ||ede @) b B | Expor/import: B ) |Wrepcel

Order_ID  Date Quantity  Priority Total_ Order Client ID  Salesman_ID  Product_ID
2106 2022-08-14 1903 Alta 190300.00 37 2 102
2093 20220801 1065 Media 106500.00 34 3 102
2070 2020-12-27 1853 Baja 9265.00 42 3 100
1997 2021-02-06 1831 Alta 2197200.00 39 1 107
1927 20210306 1083 Media 1299600.00 37 2 107
1883 2022-01-01 1403 Alta 1683600.00 31 2 107
1864 20220122 1656 Media 8280.00 41 3 101
1728 2022-03-18 1619 Media 8095.00 30 : 101
1727 20210103 1054 Media 1054000.00 31 3 105
1714 2020-01-14 1081 Baja 108100.00 33 2 102

Figure 15. Orders table after Incremental Load.

(1024, datetime.date(2021, 12, 9), 1787, 'Baja’, Decimal(’2144400.00'), 42,
(1039, datetime.date(2021, 7, 27), 2971, 'Baja’, Decimal('14855.00'), 33, 3, 101)

['Order_ID', ‘Date’, ‘Quantity’, 'Priority’, 'Total Order’, 'Client_ID', 'Salesman_ID', ‘Product_I0']
2 3, 107)

(1045, datetime.date(2021,
(1053, datetime.date(2022,
(1118, datetime.date(2020,
(1124, datetime.date(2022,
(1151, datetime.date(2020,
(1167, datetime.date(2021,
(1185, datetime.date(2021,
(1188, datetime.date(2020,
(1202, datetime.date(2021,
(1231, datetime.date(2021,
(1265, datetime.date(2022,

(1295, datetime.date(2020, 11

(1309, datetime.date(2020,
(1312, datetime.date(2020,
(1323, datetime.date(2021,
(1383, datetime.date(2020,
(1385, datetime.date(2020,
(1429, datetime.date(2020,
(1468, datetime.date(2022,
(1499, datetime.date(2020,
(1508, datetime.date(2020,
(1558, datetime.date(2020,
(1611, datetime.date(2022,
(1629, datetime.date(2021,
(1663, datetime.date(2021,
(1714, datetime.date(2020,
(1727, datetime.date(2021,
(1728, datetime.date(2022,
(1864, datetime.date(2022,
(1883, datetime.date(2022,
(1927, datetime.date(2021,
(1997, datetime.date(2021,
(2070, datetime.date(2020,
(2093, datetime.date(2022,
(2106, datetime.date(2022,

12, 18), 2552, 'No Especifica’, Decimal('12760.00'), 39, 1, 101)
9, 13), 2620, 'Media’, Decimal('917600.00"), 36, 3, 103)
10, 21), 1279, 'Alta’, Decimal('1534800.00"), 42, 4, 107)

10, 1), 3676, 'Media', Decimal('367600.00'), 42, 3, 102)

7, 8), 2530, ‘Alta’, Decimal('3036000.00'), 32, 2, 167)

7, 30), 3072, 'No Especifica’, Decimal('15360.00'), 34, 2, 101)
5, 13), 3769, 'Media’, Decimal('4522800.00°), 42, 1, 107)

6, 24), 3106, ‘Alta‘, Decimal('15530.00'), 42, 3, 100)

5, 23), 1736, 'Alta’, Decimal('8680.60'), 30, 2, 101)

12, 5), 1535, 'Media’, Decimal('7675.00'), 39, 3, 100)

7, 9), 2612, "No Especifica’, Decimal('261200.60'), 42, 3, 102)

, 4), 1220, ‘Media’, Decimal('6100.00'), 31, 2, 101)

6, 5), 3645, 'Baja’, Decimal('18225.60'), 32, 3, 100)

3, 17), 3530, 'No Especifica’, Decimal(’17650.00'), 42, 2, 100)
10, 27), 1550, 'Media', Decimal('155000.00'), 42, 1, 102)

6, 30), 2372, 'Alta’, Decimal('2846400.00'), 42, 4, 107)

2, 12), 3111, 'Media’, Decimal('1555500.00°), 37, 2, 104)

6, 24), 2288, 'Alta’, Decimal('2745600.00'), 42, 2, 107)

2, 21), 3130, ‘Alta’, Decimal('3756000.00'), 32, 3, 107)

2, 26), 1959, ‘Media®, Decimal('1959000.00°), 42, 3, 105)

8, 4), 3567, 'Alta’, Decimal('4280400.00'), 42, 4, 167)

1, 8), 1499, 'Media', Decimal('7450.00'), 36, 3, 101)

1, 17), 1971, 'No Especifica’, Decimal('1971000.00'), 33, 3, 105)
8, 13), 1773, 'Alta’, Decimal('1773600.00°), 36, 2, 105)

8, 2), 1576, 'Baja’, Decimal('1576000.00'), 36, 4, 105)

1, 14), 1081, 'Baja’, Decimal('108100.00'), 33, 2, 102)

3), 1054, ‘Media', Decimal('1054000.00'), 31, 3, 105)

3, 18), 1619, 'Media’, Decimal('8095.00'), 30, 1, 101)

1, 22), 1656, ‘Media®, Decimal('5280.00'), 41, 3, 101)

1, 1), 1403, ‘Alta’, Decimal('1683600.00'), 31, 2, 167)

3, 6), 1083, 'Media', Decimal('1299600.00"), 37, 2, 107)

2, 6), 1831, 'Alta’, Decimal('2197200.00'), 39, 1, 167)

12, 27), 1853, 'Baja’, Decimal('9265.60'), 42, 3,

8, 1), 1065, ‘Media’, Decimal('106500.00'), 34, 3, 102)
8, 14), 1903, 'Alta’, Decimal('19030.00'), 37, 2, 102)

#Check Data was Loaaded succesfully

Figure 16. Data verification

The “loading” phase marked the pinnacle of
transformation for the bulb manufacturer's
data management strategy. During this phase,
all the meticulously refined and standardized

data from
converged
repository.

seamlessly
centralized

sources
single,

various
into a
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0.0 bytes
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Data Free
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0.0bytes 210
0.0bytes
0.0bytes
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Auto Incre...

0.0bytes
0.0bytes
16.0KB

Figure 17. Resulting database.

This repository, often referred to as a data
warehouse or data store, held the immense
potential to revolutionize how the company
conducted its day-to-day operations and
strategic decision-making [2].

Once all code above was run on Jupyter the
changes were reflected on MySQL
Workbench. Everything was created: the
database, the tables, the stored procedures
and even the database was altered after the
Load of the ETL process. Fig. 17 shows the
results.

4. CONCLUSION

The creation of this consolidated repository
was nothing short of a game-changer. Instead
of dispersing sales data across multiple
platforms, formats, and locations, the ETL
system had successfully brought order to the
chaos. In a matter of seconds, the company
could access a comprehensive and up-to-
date treasure trove of sales insights, which
proved to be instrumental in several critical
aspects of their business.

First and foremost, this centralized
repository became the epicenter of informed
decision-making.  Previously,  extracting
relevant data and generating meaningful
reports was a time-consuming and often
error-prone endeavor. With the data readily
available in one location, decision-makers
could swiftly access vital information, such as
sales trends, customer preferences, and
product performance. Armed with this
knowledge, they could make strategic
decisions with confidence and precision. For

instance, they could quickly identify which
products were selling well, target marketing
campaigns more effectively, and adjust
inventory levels in real-time to meet
customer demand.

Moreover, the centralized data repository
had a profound impact on the company's
marketing strategies. Marketing teams could
now analyze customer behavior, preferences,
and buying patterns in a granular manner.
This insight allowed them to tailor marketing
campaigns with a high degree of
personalization, thereby improving customer
engagement and conversion rates. By aligning
marketing efforts closely with customer data,
the company achieved greater efficiency and
effectiveness in its marketing initiatives.

Inventory management also underwent a
substantial transformation. The company was
no longer reliant on manual inventory counts
and guesswork to replenish stock. Instead,
they could leverage real-time sales data from
the centralized repository to optimize
inventory levels. This not only minimized the
risk of overstocking or under-stocking but
also improved overall operational efficiency
and cost management.

In essence, the centralized data repository,
made possible by the ETL process, became
the cornerstone of the company's overall
business operations. It served as a dynamic
source of actionable insights, driving data-
driven decision-making, enhancing marketing
precision, and streamlining inventory
management. By harnessing the power of
their data in this way, the bulb manufacturer
not only thrived in a competitive market but
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also laid the foundation for continued growth
and innovation in the digital age.
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