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Abstract— Business intelligence is a computer technology used to identify, obtain and analyze
business data for example revenue, products, costs, sales revenue etc. However, this type of
trajectory creates closed data that requires significant time to get an idea of everything the user

needs. Despite its shortcomings, Business Intelligence (BI) has been able to generate fast data
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that could take a long time to research, making it an ideal tool for tracking emerging markets and
markets in the community. Business Intelligence (BI) is an umbrella term that combines software

with the development of Information systems and makes available the required information for
any company. Most agree that Bl works by capturing, storing, understanding and analyzing

Corresponding Author:

Madar Bandu

unprocessed data and making information accessible to it to improve business performance.
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I INTRODUCTION

Business Intelligence refers to the technology, use and
practice of collecting, compiling, analyzing and presenting
business information to companies as the basis for
supporting better business decision-making [1]. It uses
historical information rather than imagining dealing with
active, strategic and strategic organizations to make
summaries, reports, charts about important business
conditions [10]. It is said that Decision Support Systems
(DSS), which began in the 1960s and advanced in the mid-
1980s, have emerged [5]. (DSS) is based on computer-
assisted models developed to assist in decision-making and
planning. It was suggested by Howard Dresner in 1989 as an
umbrella used in the concept of content and methods of
improving business decisions using real-time support
systems based on results.

A. Data Collection

Any business may use this study to determine which
products are more and less in demand, and by using this
information, they can have enough inventory on hand to
increase sales. As this cloud server may have powerful
calculation systems and can effectively handle any number
of data, we suggest using it to manage business data. After
processing data to extract useful information, we can use
data mining (machine learning) algorithms to forecast future
sales and revenues.

Il.  SYSTEM ARCHITECTURE

The BI system is built on a cloud infrastructure that allows
for scalable data storage, processing, and machine learning-
based predictions. The architecture follows a multi-layered
approach:

All computer operating systems are designed for a particular
computer architecture. Most software applications are
limited to particular operating systems running on particular
architectures. Although architecture-independent operating
systems and applications exist, most need to be recompiled
to run on a new architecture. See also a list of common
operating systems and their supporting architectures

Abbreviations and Acronyms

Bl (Business Intelligence) — BI refers to technologies and
processes that analyze business data to support decision-
making. It helps businesses optimize strategies using data
visualization, reporting, and analytics.

GUI (Graphical User Interface) — A GUI is a user-friendly
visual interface that allows users to interact with software
applications through graphical elements like buttons, icons,
and text boxes instead of text-based commands.

TCP (Transmission Control Protocol) — TCP is a
fundamental network protocol that ensures reliable data
transmission between devices over a network by
establishing connections and confirming data delivery.

CSV (Comma-Separated Values) — CSV is a simple file
format used to store tabular data, where values are separated
by commas, making it easy to exchange structured data
between software applications.

AES (Advanced Encryption Standard) — AES is a symmetric
encryption algorithm used for securing digital data by
encrypting information into an unreadable format, widely
used in security protocols and cloud storage.

AWS (Amazon Web Services) — AWS is a cloud computing
platform by Amazon that provides scalable computing
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power, storage, and various cloud-based services for
businesses and developers.

e JSON (JavaScript Object Notation) — JSON is a
lightweight data-interchange format that uses key-value
pairs to store and transfer data efficiently between web
servers and applications.

e SSH (Secure Shell) — SSH is a cryptographic network
protocol used to securely access and manage remote
computers, commonly used for secure file transfers and
remote system administration.

e DBMS (Database Management System) — A DBMS is
software that allows users to create, manage, and
interact with databases efficiently, ensuring data
storage, retrieval, and security.

e FTP (File Transfer Protocol) — FTP is a standard
network protocol used to transfer files between
computers over the internet or a local network, enabling
users to upload and download data efficiently

Equations

A Decision Tree splits data into branches based on
conditions, selecting the best split using Information Gain
(1G) or Gini Impurity.

1.1 Entropy (H) — Measure of Uncertainty

Entropy quantifies the disorder or randomness in the dataset.
Lower entropy means a more homogeneous dataset.

Where

H(S) = - Y Pilog, P, v P, =Prchabilty of cess §

1=1 >
v 1 = MNumse of cesses
Example:

If we have two classes (High Sales and Low Sales) with
probabilities

P1 = 0.6,
P2=0.4:
H(S) (0.6 log, 0.6 + 0.4log, 0.4) = 0.97

1.2 Information Gain (IG) — Selecting the Best Split
Information Gain determines the best feature for splitting
the data.

Where:
o H{S] = trtropy before solis
G =His - H(S;) » 8, = Subset of datz afte- splil

o 5|/15] = Proportion of subset §

The feature with the highest Information Gain is selected for
splitting.

1.3 Gini Impurity — Alternative to Entropy
Another way to measure impurity is Gini Index:

Gini(§)=1-Y_ P?
=1

A lower Gini value means better purity, and the feature with
the lowest Gini Index is chosen for splitting.

2.1 Random Forest Algorithm

Random Forest is an ensemble method that builds multiple
decision trees and averages their predictions.

For a given input X, each tree Lk in the forest predicts an
output Y& The final prediction is:

Where:
i =
el Ti(X) ¢ N = Number of decision trees
N £ B N
k=1 o Ti( X = Prediction from ree &

For classification, majority voting is used:

N
Y — arg xxn{xxz 1{15(X) = ¢)
R T |
For regression, the average prediction is taken.
3.1 Mean Squared Error (MSE)

To evaluate prediction accuracy, we use Mean Squared
Error (MSE) and Mean Absolute Error (MAE).

Measures the average squared difference between actual and
predicted values.

Where:
1 _® y; = Actual sales
.l]SE‘ =5 S‘(y; !:I: .)-
(e e 1j; = Predicted sales

Lower MSE means better prediction accuracy.
3.2 Mean Absolute Error (MAE)

Measures the absolute difference between actual and
predicted values.
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MAE

3.3 R-Squared — Model Performance

R-Squared measures how well the model explains variance
in the data.

11 RESEARCH METHODOLOGY

This project follows an experimental research methodology,
focusing on the design, implementation, and evaluation of a
cloud-based Business Intelligence (BI) system. The first
phase involves the requirement analysis and system design,
where key technologies such as socket programming,
multithreading, and file handling are chosen for efficient
data processing. A Tkinter-based GUI is implemented to
provide a user-friendly interface for monitoring client
requests and server responses. The system architecture
follows a client-server model, where the cloud server listens
for incoming requests, processes them using parallel threads,
and responds with encrypted file transfers. The methodology
also includes data serialization (pickling) to ensure smooth
data transmission between the client and server.

In the second phase, the system undergoes testing and
evaluation to measure performance, scalability, and security.
The server is tested with multiple concurrent client
connections to assess multi-threading efficiency and real-
time request handling. Various datasets are uploaded,
downloaded, and processed to validate data integrity and
system responsiveness. Security considerations, such as
encryption and authentication, are analyzed to ensure safe
data transfers. Additionally, recommendations are made for
future enhancements, such as deploying the server on cloud
platforms (AWS, Google Cloud) and integrating Al-
powered analytics. This methodology ensures a structured
approach to developing a scalable, secure, and efficient
cloud-based BI system.

V. USING THE TEMPLATE

D. Figures
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Provide users a ready-to-use, expressive visual modeling
Language so that they can develop and exchange
meaningful models.

Provide extendibility and specialization mechanisms to
extend the core concepts.

Be independent of particular programming languages and
development process.

V.  RESULTS AND DISCUSSION

To implement this project we are using ‘Restaurant Sales’
dataset and this dataset will be stored at Cloud Server. So
we designed two modules called Cloud Server: this server
will store business past data and then process this dataset
and give clean data to Business System.

Business Sales Analysis: this module will collect data from
Cloud Server and then display dataset details and then plot
various sales graph and then apply data mining algorithms
such as Decision Tree and Random Forest to predict future
sales by training itself on Past Sales History data. Decision
Tree and Random Forest will get trained in past data and
then predict sales for future data. Algorithm which obtained
with less Mean Square Error on predicted data will be
considered as accurate in sales prediction. This module will
plot various sales analysis graph so we coded this module
using JUPYTER notebook.

VI.  CONCLUSION

Business Intelligence is an important tool for emerging
markets and its styles and its timely use. It has produced
goals and objectives that some wisdom may have taken a
long time to achieve. In addition to the cost of purchasing
and maintenance it has created evolution that enables
businesses to adapt to the needs of their customers on a daily
basis. Therefore, positioning itself as a current tool in
emerging markets created by technology.
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