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Abstract: This research aims to implement Data Mining techniques using the K-Means
Clustering method to group daily sales transaction data at Indomaret. This clustering aims to
determine Indomaret's sales profit every day.

The data used in this research is daily sales transaction data at Indomaret. The K-Means
Clustering process begins with random selection of cluster center points using the K-Means
method and grouping data based on relevant attributes.

The results of this study show that K-Means Clustering can group daily sales transaction
data effectively, producing several clusters that have unique characteristics. Each cluster
represents a different market segment, which enables Indomaret management. Thus, the
implementation of data mining using k-means clustering is proven.

Keywords: K-Means Clustering, Daily Sales Transaction, Indomaret, Data Mining
clustering

Introduction

The development of information and communication technology has had a significant
impact on various sectors, including the trade sector. Today's retail companies, such as
Indomaret, not only face large amounts of sales data but also need to understand patterns
and trends from the data. To gain deeper insights, companies need to implement
sophisticated data analysis techniques. One of the techniques that can be used is data
mining.

Indomaret which is located at Jalan Jamin Ginting k.m 8.5 which was established in
2005. There is what the problem is.

Data mining is the mining or discovery of new information by looking for certain
patterns or rules from a very large amount of data [1]. By applying data mining techniques,
companies can optimize sales transaction reports at Indomaret. In data clustering techniques
such as K-Means Clustering, it can be used to group daily sales transaction data based on the
K-Means method.

Literature Review
Data Mining

Data mining is the process of finding interesting patterns or information on selected data
using the kmeans algorithm method [5].

Data mining clustering is one of the techniques in data mining used in this research to
group data into similar groups based on similar characteristics. The main purpose of data
mining clustering is to find similarities in data on the field of work of graduates and the
position of graduates who are made into various clusters [6].
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Data Mining Stages

1.

There are five stages that are passed in data mining, among others:

Data selection The first stage is the process of selecting data that will be used in the data
clustering process. The dataset used is toddler nutritional status data at the Poto Tano
District Health Center and determines the attributes that will be used for classification
of 5,829 toddler data. The attributes to be used are name, age, gender, weight (BB),
height (TB), and village. Data that has been selected or selected is then saved to be
processed to the next stage.

Pre-processing / Cleaning Next, the cleaning process is the stage of cleaning irrelevant
data to remove duplicate data. Cleaning is done on double data, empty data and
eliminating unused data, and correcting data errors. Data cleaning is done manually
using Microsoft Excel.

Data transformation (data transformation) Data is combined or transformed data that
does not yet have a clear identity into a valid data form or relevant toddler data so that it
is easily understood by RapidMiner tools for processing into data mining.

Data Mining The process of finding interesting patterns or information in selected data
using classification and naive bayes methods using RapidMiner tools.

Interpretation or evaluation The process of examining or reviewing data to a conclusion
or the process of forming data output that is easy to understand and the results of
determining stunting in toddlers produce relevant results and to produce an accuracy
rate using classification [7].

Basic Concepts of Data Mining

1.

2.

A series of data mining processes, as for the concept, have the following stages:

Data Selection (selection)

Performing data in the information mining stage in KDD begins.

Pre-processing (Data Selection)

Enrichment of existing data with other data or information that is relevant and necessary
for KDD, such as external data or information.

Transformation

This is a creative process and depends on the type or pattern of information to be
searched in the database.

4.Data mining

Analyzing interesting patterns from large amounts of data, then these data can be stored
in the database.

Interpretation / Evalution

Part of the KDD interpretation process includes checking whether or not the patterns or
information found contradict pre-existing facts or hypotheses.The description in the
Knowledge Discovery Database stage is as follows:

Data Interpretation /
(Selectlan (Preprocessmg) (Transformatmn) Mining Evaluation

H\%\ =B

Transformed

Target Data Preprocessed i Patterns

Data

Knowledge
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Method

The methods used to obtain secret messages and insert secret messages into images are
the ROT13 and LSB methods.

Data Collection

The data collection conducted by the researcher is divided into several stages as
follows:

1. Observation

The researcher observes several images that will be used as trials on the application to

be created.

2. Data Samples

The researcher collects several samples that can be used as examples for this study,

namely image data.
3. Literature

The literature research conducted by the researcher aims to collect references used for

this study.
K-Means Algorithm

K-Means Clustering is, K is intended as a constant number of desired clusters, Means in
this case means the value of an average of a group of data which in this case is defined as a
cluster, so K-Means Clustering is a data analysis method or data mining method that
performs an unsupervised modeling process and is one of the methods that classify data with
a partition system [10].

The steps to perform clustering with the K-Means method are as follows:

1. Determine the number of groups.

2. Allocate data into groups randomly.

3. Calculate the group center (centroid/average) of the data in each group. The centroid
location of each group is taken from the average (mean) of all data values in each feature. If
M denotes the number of data in a group, i denotes the i-th feature in a group, and p denotes
the data dimension, then the equation to calculate the centroid of the i-th feature is equation
1. equation 1 is performed as many as p dimensions from i=1 to i=p.

Allocate each data to the nearest centroid/average. There are several ways that can be
done to measure the distance of data to the center of the group, including Euclidean Distance
measurement in the Euclidean distance space can be found using equation 2.

d= ‘v'lr[:xl—xijj + (71-32)?

The reallocation of data into each group in the K-Means method is based on the
comparison of the distance between the data and the centroid of each existing group. The
data is reallocated strictly to the group that has the centroid with the closest distance from
the data.

Return to step 3, if there is still data that switches groups or if there is a change in the
centroid value above the specified threshold value, or if the change in the value of the
objective function used is still above the specified threshold value [11].

Results and Discussion

This section will show the results of the system design that has been built, namely the
Data Mining application to classify daily sales transaction data.

Data Mining application to categorize daily sales transaction data. The results that will
be displayed are the results of the interface display of the system that has been built and the
results of system testing that has been carried out. The test method used is the K-Means
Clustering method, which is one of the methods in Data Mining by clustering Indomaret's
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daily sales transaction data. This system is expected to be able to provide useful, and
relevant information in its information.
Interface Display Results
To test the correctness of the data mining results, Microsoft Visual Studio 2008 software is
used.The following are the stages of the application of Data Mining on indomaret daily sales
transaction data using the K-Means Clusterin method.

1. Form Login

Web Data Mining Home Tentang

Selamat Datang

Selamat Datang Kembali di Web Data Mining K-
Means Clustering Niver Niawati Loi

Masukkan username

Figure 1: Login Form Display
2. Main display form

= Sistem Data Mining ° Admin

Welcome Admin 1

Dashboard

£ Kriteria 61 3 1

= Penjualan Penjualan Kriteria Kriteria

(& Pongolompokan

Bl Proses K-Means

Figure 2: Tampilan Form Menu
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3. Criteria Data Input Form

= Sistem Data Mining .Admin v

@® Dashboard

Data Kriteria
Dashboard / Data Kriteria

Master Data

L Kriteria Data Kriteria
i= Penjualan
g T Show 10  entries

B{ Proses K-Means

No T Nama Kriteria oPsl

1 Apc & Edit m
2 Ad # Edit
3 spd # Edit m

Showing 110 3 of 3 entries

Previous Next
Figure 3: Criteria Data Input Form
4. Sales Data Input Form
=  Sistem Data Mining .Admin v
€ Dasboara Data Penjualan
Dashboard / Data Penjualan
Master Data
£ Kiiteria Data Penjualan
{= Penjualan
8 ESnoSiomBOkan) Show 10 entries
B Proses kMeans No T Nama Penjualan Alamat [LE]]

1 61Selasa 2023-10-31 & Edit m
2 60 Senin 2023-10-30 # Edit m
3 59 Minggu 2023-10-20 # Edit m
a 58 Sabtu 2023-10-28 # Edit m

Figure 4: Sales Data Input Form

5. Grouping Data Input Form

= Sistem Data Mining .Admin v
& Dashboard .
Kategori
Dashboard / Data Kategori
Master Data
& Wieria Data Kategori Figure 5 : Grouping Data Input Form
i= Penjualan
[Z R Show 10  entries
R Proses K-Means
No T/ Kelompok o] 2]
1 data transaksi penjualan harian indomaret ¢ Edit m
Showing 110 10f 1 entries Previous Next
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6. K-Means Process Data Input Form

— Sistem Data Mining Admin v

Analisa Kmeans
Dashboard / Analisa Kmeans

Analisa Kmeans

i= Penjualan Show 10  entries

(& Pongeiompokan Not  Nama oPsl

B Proses K-Means

Showing 110 1of 1 entries Previous Next

Figure 6: K-Means Process Data Input Form

System Testing

After implementing the system, the next step is to test the system that adopts the K-Means
Clustering method. System testing is very important because it has several main objectives
that help ensure the quality, reliability, and performance of the system being developed.

One of the tests on this developed system is using the Blackbox Testing method, a test
conducted to observe the input and output results of the system. The following is testing by
means of Blackbox Testing.

Table 1: Black Box Testing

No Name Testing Description Validity
1 Click the Login Page The application displays the image file Valid
selection
2 Click the Main Menu Page The application performs Main Menu Valid
Page
3 Click DataCriteria page The application performs Data Criteria Valid
4 Click Sales Data Page The application performs Sales Data Valid
5 Click Grouping data page The application dlssgllaeys Grouping Data Valid
6 Click Data Page The application performs Data Page Valid
K-Means Process K-Means Process

Trial Results

From the results of testing the system that has been designed, several advantages and
disadvantages of the system can be identified and found. The following are the advantages
and disadvantages of the system that has gone through the testing stage.

System Advantages

The advantages of this system are as follows:

1. This system can determine the grouping of transaction data which is very useful for
knowing the daily sales profit at Indomaret.

2. In this system problem solving using the K-Means Clustering method, by juxtaposing the
manual calculations contained in this study.
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3. This system is made as minimalist as possible and makes it easy for users to operate.

4. This system is made web-based which can be accessed on a PC / laptop, tablet or
smartphone device.

5. This system can run on any operating system

System Disadvantages

The disadvantages of this system are as follows:

1. Does not have a good security system, so it is still possible that this system can be hacked.
2. Users cannot interact directly with the admin, this is because the system does not provide
messaging services..

Conclusion:

Based on the research and discussion of the previous chapters and the implementation
of the program and testing based on data from the previous chapters, the following
conclusions can be drawn:

1. How the implementation of data mining, especially using the K-Means Clustering
algorithm, can be used to group sales transaction data at Indomaret, the implementation
of data mining using the K-Means Clustering algorithm in the context of grouping daily
sales transaction data at Indomaret can help Indomaret in knowing the sales profit every
day.

2. What are the factors that influence the formation of grouping of Indomaret sales
transaction data using K-Means Clustering, the factors that influence the formation of
grouping of daily sales transaction data at Indomaret are the amount and type of data,
such as the amount of daily sales transaction data in Indomaret.

3. How to design a system using the K-Means method at Indomaret, namely by collecting
daily sales transaction data and determining the number of clusters to produce
meaningful and actionable data groupings.
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