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 Data mining in the business field is considered important, because the 
inventory system of goods in a store and what types of goods are the 
top priorities that must be stocked to anticipate the vacancy of goods, 
so that the store owner can find out the most sold items and the lack 
of stock items. The existence of daily sales transaction activities at 
Sahabat Komputer stores will produce a pile of data that is getting 
bigger and bigger, so that it can cause new problems. If this is allowed, 
the transaction data will become a pile of data that is detrimental 
because it requires an increasingly large storage media or database. 
One way to overcome this is to keep the availability of various types of 
continuous goods in the warehouse. To find out what items are 
purchased by consumers, the technique of analyzing the inventory of 
goods in the warehouse is carried out. Application of Clustering, helps 
in grouping data of the same characteristics into the same region. And 
from the whole it can be concluded that in cluster 1 the stock is 
available on average 1-100 pcs, the number of sales is 1-100 pcs and the 
sales volume per month is 1-100 units. In cluster 2 there is an average 
available stock of 101-200 pcs, 101-200 pcs sales quantity of 101-200 
units, and monthly sales volume of 101-200 pcs. And in cluster 3 there 
is an average available stock of 301-400 pcs, the number sold is 401-500 
pcs, and the monthly sales volume reaches 301-400 pcs.  
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1. Introduction  
 
Inventory management is a critical aspect of an organization's operations, especially in the context of 
industry and commerce [1][2]. Efficiently managed inventory can have a positive impact on company 
performance, including reduced storage costs, improved customer service, and supply chain 
optimization [3][4]. In the era of information and technology, data mining approaches are becoming 
increasingly relevant to support decision-making in inventory management [5][6]. One method that 
can be applied is the clustering method, which allows the grouping of goods based on the similarity of 
certain characteristics [7][8].  

https://creativecommons.org/licenses/by-nc/4.0/
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This research aims to apply data mining techniques, particularly clustering methods, to 
inventory analysis to identify patterns or groups that may not be directly visible [9][10][11][12]. By doing 
this clustering, it is hoped that useful information can be generated in making decisions related to 
inventory management. The clustering method was chosen due to its ability to group similar objects 
into clusters based on similar characteristics, thus facilitating a better understanding of the structure 
and dynamics of inventory [13][14][15]. This research includes not only the implementation of 
clustering techniques, but also the evaluation of clustering results, interpretation of emerging patterns, 
and implementation of inventory management strategies based on the identified clusters. Thus, it is 
expected that this research can make a positive contribution to the company's operational efficiency 
and the development of smarter inventory management strategies [14][16][17]. 

The context of this research is highly relevant given the challenges faced by organizations in 
managing increasingly complex and dynamic inventory. Intense business competition, fluctuations in 
market demand, and changing consumer trends require innovative approaches in inventory 
management [18][19]. In this context, the application of data mining techniques, particularly clustering 
methods, can be an effective tool to identify hidden patterns in inventory data, which may be difficult 
or even impossible to discover through manual analysis. The importance of this research also lies in 
its potential to provide deep insights into the characteristics of inventory, which can form the basis for 
strategic planning and more informed decision-making [20][21]. By exploring the inventory clusters 
formed, organizations can optimize resource allocation, reduce the risk of excess or shortage of 
inventory, and improve the accuracy of meeting customer needs [18][22]. 

Through this research, it is expected that new insights will emerge regarding the potential 
application of clustering methods in the context of inventory management. The results of this study 
can also contribute to the scientific literature by enriching the understanding of the application of data 
mining techniques in industry and commerce, especially in terms of inventory management. In 
addition, this research can serve as a basis for further development in the use of technology and data 
analysis to improve operational efficiency in various sectors. The conclusions and recommendations 
generated from this research can serve as practical guidelines for inventory managers and related 
professionals in making better, data-driven decisions. 

By summarizing the research focus on the application of data mining with clustering methods 
in grouping inventory, it is expected that this research can make a significant contribution to the 
understanding and practice of inventory management in the face of changing market dynamics. The 
existence of daily sales transaction activities at Sahabat Komputer stores will produce a pile of data 
that is getting bigger and bigger, so that it can cause new problems. One of the problems that often 
arises is not knowing the exact number and condition of goods available in the warehouse. This can 
result in goods being stored in the warehouse for too long, excessive, lacking, or even running out of 
goods if the goods consist of various types and with a high turnover rate. If this is left unchecked, the 
transaction data will become a pile of waste that is detrimental because it requires an increasingly large 
storage media or database [23][24].  

One way to overcome this is to keep the availability of various types of continuous goods 
(continuous) in the warehouse. To find out what items are purchased by consumers, the technique of 
analyzing the inventory of goods in the warehouse is carried out. The application of Clustering, helps 
in grouping data of the same characteristics into the same area, the aim is to minimize the objective 
function which generally tries to minimize the variation in a cluster [25][26][7].  

 According to Buaton & Relita, 2015  Data mining is a series of processes, data mining can be 
divided into several stages [27]. These stages are interactive, the user is directly involved or by 
mediating the knowledge base. Clustering or clustering is a method of grouping data. According to 
Ikuton (2023) clustering is a process for grouping data into several clusters or groups so that data in 
one cluster has the maximum level of similarity and data between clusters has minimum similarity [7]. 
Clustering is the process of partitioning a set of data objects into a set of parts called clusters. Objects 
in the cluster have similar characteristics between each other and are different from other clusters. 
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Partitioning is not done manually but with a clustering algorithm. Therefore, clustering is very useful 
and can find unknown groups in the data. 
 
2. Research Methodolgy 
 
The stages of the research methodology carried out in solving the problem are as follows : 

 

 

 

 

 

 
Figure 1: Research Workflow 

 
a. Problem Identification  
 At this stage, identifying what are the problems that exist in the object of research, namely Toko 
Sahabat Komputer, which when identifying problems in the store, there are several problems that can 
be solved using data mining techniques, these problems are in the form of stock inventory that cannot 
be processed effectively and efficiently by the shop owner. 
 
b. Theory Study  
 At this stage, searching for the theoretical basis obtained from various sources such as books, 
scientific journals, and also other references related to the research title in order to complement the 
research both conceptually and theoretically so that it has a good and relevant reference. 
 
c. Data collection 
 The observation carried out is by making direct observations of the process of activities related to 
the Data Mining System in the inventory of goods at Sahabat Komputer. This method is used to obtain 
primary data. Primary data itself is in the form of information obtained from direct interviews with 
Sahabat Komputer Store Owners. In this study collecting data. 
 
d. Data analysis 
 This stage is the stage of managing and analyzing the data that has been obtained so that the data 
can be grouped according to the predetermined variables. At this stage, the data processing that will 
be processed is taken from the data on the number of sales transactions from December 2018 - 
December 2019, this data processing is carried out based on predetermined stages such as data cleaning, 
data merging, data transformation, k-means clustering calculation, evaluation and analysis of results. 
 
e. Testing and implementation  
 This stage is a stage that tests the validation and implementation of previously analyzed data and 
program preparation. This stage consists of analysis, coding, and testing. 
 
f. Evaluation 

This stage is the stage of taking conclusions and suggestions that can be done in this research. With 
the conclusion, the results of the whole will be known and it is hoped that with suggestions there will 
be improvements and benefits for others. 

 
3. Results and Discussion  
a. Data Initialization 

From the existing data, data initialization can be done according to the variable needs as 
follows : 

Problem Identification Theory Review Data Collection 

evaluation Testing and implementation Data analysis 
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Table 1. 

Inventory of Goods 

No Product Type Brand Quantity Available 

1 Fanproc Intel 300 
2 Fanproc AMD 130 
3 Motherboard Intel 550 
4 Motherboard AMD 500 
5 HDD PC Seagate 410 
6 HDD PC WD 356 
7 HDD PC Toshiba 312 
8 Flashdisk Sandisk 620 
9 Flashdisk Toshiba 450 
10 Flashdisk HP 450 
11 Cartridge Canon 925 
12 Cartridge Brother 600 
13 Cartridge Epson 511 
14 Cartridge HP 278 
15 Tinta Epson 850 
16 Tinta Canon 365 
17 Kertas A4 Natural 400 
18 Kertas A4 PaperOne 50 
19 Toner Aiflo 45 
20 Toner Miracle 45 

 
b. Data Transformation 
 

Tabel 2. 

Transformasi Data dalam Algoritma K-Means Cluster 

Product Type Brand Quantity Available 

1 1 3 
1 2 1 
2 1 2 
2 2 2 
3 3 4 
3 4 4 
3 5 3 
4 6 6 
4 5 5 
4 7 5 
5 8 6 
5 9 6 
5 10 5 
5 7 3 
6 10 6 
6 8 2 
7 11 3 
7 12 1 
8 13 1 
8 14 1 

 

Euclidean(X, Y) = √∑(xi − ci)2

i

 (1) 
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Iterations I 

Centroid 1 = (1, 2 , 1) taken from the data to -2 

Centroid 2 = (5, 8, 6) taken from the data to -11 

Centroid 3 = (7, 11 ,3) taken from the data to -17 

Description: The initial Centroid value is taken randomly from the transformed data. 

Section Code“1” (1 , 1 , 3) 

Distance from C1(X) = √(1 − 1)2 + (1 − 2)2 + (3 − 1)2  = 2.2 

Distance from C2(Y) = √(1 − 5)2 + (1 − 8)2 + (3 − 6)2  =8.6 

Distance from C3(Z) = √(1 − 7)2 + (1 − 11)2 + (3 − 3)2  = 11.6 

Section Code“2” (1, 2, 1) 

Distance from C1(X) = √(1 − 1)2 + (2 − 2)2 + (1 − 1)2  = 0 

Distance from C2(Y) = √(1 − 5)2 + (2 − 8)2 + (1 − 6)2  =8.7 

Distance from C3(Z) = √(1 − 7)2 + (2 − 11)2 + (1 − 3)2  = 11 

Section Code“3” (2, 1, 2) 

Distance from C1(X) = √(2 − 1)2 + (1 − 2)2 + (2 − 1)2  = 1.7 

Distance from C2(Y) = √(2 − 5)2 + (1 − 8)2 + (2 − 6)2  =8.6 

Distance from C3(Z) = √(2 − 7)2 + (1 − 11)2 + (2 − 3)2  = 11.2 

Section Code“4” (2, 2, 2) 

Distance from C1(X) = √(2 − 1)2 + (2 − 2)2 + (2 − 1)2  = 1.4 

Distance from C2(Y) = √(2 − 5)2 + (2 − 8)2 + (2 − 6)2  =7.8 

Distance from C3(Z) = √(2 − 7)2 + (2 − 11)2 + (2 − 3)2  = 10.3 

Section Code“5” (3, 3, 4)  

Distance from C1(X) = √(3 − 1)2 + (3 − 2)2 + (4 − 1)2  = 3.7 

Distance from C2(Y) = √(3 − 5)2 + (3 − 8)2 + (4 − 6)2  =5.7 

Distance from C3(Z) = √(3 − 7)2 + (3 − 11)2 + (4 − 3)2  = 9 

Section Code“6” (3, 4, 4) 

Distance from C1(X) = √(3 − 1)2 + (4 − 2)2 + (4 − 1)2  = 4.1 

Distance from C2(Y) = √(3 − 5)2 + (4 − 8)2 + (4 − 6)2  =4.8 

Distance from C3(Z) = √(3 − 7)2 + (4 − 11)2 + (4 − 3)2  = 8.1 

Section Code“7” (3, 5, 3) 

Distance from C1(X) = √(3 − 1)2 + (5 − 2)2 + (3 − 1)2  = 4.1 

Distance from C2(Y) = √(3 − 5)2 + (5 − 8)2 + (3 − 6)2  =4.6 

Distance from C3(Z) = √(3 − 7)2 + (5 − 11)2 + (3 − 3)2  = 7.2 

Section Code“8” (4, 6, 6) 

Distance from C1(X) = √(4 − 1)2 + (6 − 2)2 + (6 − 1)2  = 7.1 

Distance from C2(Y) = √(4 − 5)2 + (6 − 8)2 + (6 − 6)2  =2.2 

Distance from C3(Z) = √(4 − 7)2 + (6 − 11)2 + (6 − 3)2  = 6.5 

Section Code“9” (4, 5, 5) 

Distance from C1(X) = √(4 − 1)2 + (5 − 2)2 + (5 − 1)2  = 5.8 

Distance from C2(Y) = √(4 − 5)2 + (5 − 8)2 + (5 − 6)2  =3.3 

Distance from C3(Z) = √(4 − 7)2 + (5 − 11)2 + (5 − 3)2  = 7 

Section Code“10” (4, 7, 5) 
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Distance from C1(X) = √(4 − 1)2 + (7 − 2)2 + (5 − 1)2  = 7.1 

Distance from C2(Y) = √(4 − 5)2 + (7 − 8)2 + (5 − 6)2  =1.7 

Distance from C3(Z) = √(4 − 7)2 + (7 − 11)2 + (5 − 3)2  = 5.3 

Section Code“11” (5, 8, 6) 

Distance from C1(X) = √(5 − 1)2 + (8 − 2)2 + (6 − 1)2  = 8.7 

Distance from C2(Y) = √(5 − 5)2 + (8 − 8)2 + (6 − 6)2  =0 

Distance from C3(Z) = √(5 − 7)2 + (8 − 11)2 + (6 − 3)2  = 4.6 

Section Code“12” (5, 9, 6) 

Distance from C1(X) = √(5 − 1)2 + (9 − 2)2 + (6 − 1)2  =9.9 

Distance from C2(Y) = √(5 − 5)2 + (9 − 8)2 + (6 − 6)2  =1 

Distance from C3(Z) = √(5 − 7)2 + (9 − 11)2 + (6 − 3)2  = 4.1 

Section Code“13” (5, 10, 5) 

Distance from C1(X) = √(5 − 1)2 + (10 − 2)2 + (5 − 1)2  = 9.7 

Distance from C2(Y) = √(5 − 5)2 + (10 − 8)2 + (5 − 6)2  =2.2 

Distance from C3(Z) = √(5 − 7)2 + (10 − 11)2 + (5 − 3)2  = 3 

Section Code“14” (5, 7, 3) 

Distance from C1(X) = √(5 − 1)2 + (7 − 2)2 + (3 − 1)2  = 6.7 

Distance from C2(Y) = √(5 − 5)2 + (7 − 8)2 + (3 − 6)2  =3.1 

Distance from C3(Z) = √(5 − 7)2 + (7 − 11)2 + (3 − 3)2  = 4.4 

Section Code“15” (6, 10, 6) 

Distance from C1(X) = √(6 − 1)2 + (10 − 2)2 + (6 − 1)2  = 10.6 

Distance from C2(Y) = √(6 − 5)2 + (10 − 8)2 + (6 − 6)2  =2.2 

Distance from C3(Z) = √(6 − 7)2 + (10 − 11)2 + (6 − 3)2  = 3.3 

Section Code“16” (6, 8, 2)  

Distance from C1(X) = √(6 − 1)2 + (8 − 2)2 + (2 − 1)2  = 7.8 

Distance from C2(Y) = √(6 − 5)2 + (8 − 8)2 + (2 − 6)2  =4.1 

Distance from C3(Z) = √(6 − 7)2 + (8 − 11)2 + (2 − 3)2  = 3.3 

Section Code“17” (7, 11, 3) 

Distance from C1(X) = √(7 − 1)2 + (11 − 2)2 + (3 − 1)2  = 11 

Distance from C2(Y) = √(7 − 5)2 + (11 − 8)2 + (3 − 6)2  = 4.6 

Distance from C3(Z) = √(7 − 7)2 + (11 − 11)2 + (3 − 3)2  = 0 

Section Code“18” (7, 12, 1) 

Distance from C1(X) = √(7 − 1)2 + (12 − 2)2 + (1 − 1)2  = 11.6 

Distance from C2(Y) = √(7 − 5)2 + (12 − 8)2 + (1 − 6)2  =6.7 

Distance from C3(Z) = √(7 − 7)2 + (12 − 11)2 + (1 − 3)2  = 2.3 

Section Code“19” (8, 13, 1) 

Distance from C1(X) = √(8 − 1)2 + (13 − 2)2 + (1 − 1)2  = 13 

Distance from C2(Y) = √(8 − 5)2 + (13 − 8)2 + (1 − 6)2  =7.6 

Distance from C3(Z) = √(8 − 7)2 + (13 − 11)2 + (1 − 3)2  = 3 

Section Code“20” (8, 14, 1) 

Distance from C1(X) = √(8 − 1)2 + (14 − 2)2 + (1 − 1)2  = 13.8 

Distance from C2(Y) = √(8 − 5)2 + (14 − 8)2 + (1 − 6)2  =8.3 
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Distance from C3(Z) = √(8 − 7)2 + (14 − 11)2 + (1 − 3)2  = 3.7 

 
Table 3. 

Iteration I Calculation Results 

Centroid Distance 
Closest Distance 

Followed 

Cluster 1 2 3 

2.2 8.6 11.6 2.2 1 

0 8.7 11 0 1 

1.7 8.6 11.2 1.7 1 

1.4 7.8 10.3 1.4 1 

3.7 5.7 9 3.7 1 

4.1 4.8 8.1 4.1 1 

4.1 4.6 7.2 4.1 1 

7.1 2.2 6.5 2.2 2 

5.8 3.3 7 3.3 2 

7.1 1.7 5.3 1.7 2 

8.7 0 4.6 0 2 

9.9 1 4.1 1 2 

9.7 2.2 3 2.2 2 

6.7 3.1 4.4 3.1 2 

10.6 2.2 3.3 2.2 2 

7.8 4.1 3.3 3.3 3 

11 4.6 0 0 3 

11.6 6.7 2.2 2.2 3 

13 7.6 3 3 3 

13.8 8.3 3.7 3.7 3 

 
Table 4. 

Iteration II Calculation Results 

Jarak  Centroid 
Jarak Terdekat 

Cluster Yang 
Diikuti 1 2 3 

2.5 8.1 12.3 2.5 1 
2.5 8.3 11.4 2.5 1 
2.2 8.1 11.8 2.2 1 
1.4 7.3 10.9 1.4 1 
1.3 5.3 9.8 1.3 1 
1.6 4.4 9 1.6 1 
1.9 4.2 7.9 1.9 1 
4.6 1.9 7.8 1.9 2 
3.3 2.9 8 2.9 2 
4.7 1.2 6.5 1.2 2 
6.3 0.4 6 0.4 2 
8.3 1.2 5.5 1.2 2 
7.6 2.3 4.3 2.3 2 
4.6 2.8 5.2 2.8 2 
8.3 2.5 4.8 2.5 2 
6 3.9 3.8 3.8 3 
9 4.7 1.5 1.5 3 

10.1 6.7 0.7 0.7 3 
11.4 7.7 1.7 1.7 3 
12.3 8.4 2.6 2.6 3 
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Group based on the minimum distance to the nearest centroid i.e.: 

If the shortest distance is at C1 then the data is included in group 1 

If the shortest distance is at C2 then the data is included in group 2 

If the shortest distance is at C3 then the data is included in group 3 

Older Group  = (1,1,1,1,1,1,1,2,2,2,2,2,2,1,2,3,3,3,3,3) 

New Groups   = (1,1,1,1,1,1,1,2,2,2,2,2,2,1,2,3,3,3,3,3) 

From the calculation results of iteration 2, the same group is obtained as the calculation results in 
iteration 1. Because there is no group change between iteration 2 and iteration 3, the calculation is 
stopped. 
From 20 data obtained 3 groups, it can be concluded that: 
1. Cluster 1 

2.5  3.1        2.75 
It can be seen that in cluster 1 there are 8 data with the type of AMD motherboard product with the 

number available 101-200pcs..  

2. Cluster 2 

 4.7 7.8   5.7 

It can be seen that in cluster 2 there are 7 types of HP flashdisk products with the number available 

401-500pcs..  

3. Cluster 3  

 7.2       11.6    1.6 

It can be seen that in cluster 3 there are 5 data with the type of A4 natural paper product with the 

number available 101-200pcs.  

 

Programming Code  

a. Display of Running Program (run) 
In this display, Computer Friends must run this program (run) to be able to proceed to the next stage. 

 
Figure 1. Display of Running Program (run) 

 
b. Display of Change Directory Options 
In this display it is only recommended to select the change directory option to proceed to the main 
page of the program. 
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Figure 2. Display of Change Directory Options 

 
c. Main Page Display 
This main page display where users can only open the cluster process menu, cluster results, 
information and exit menu. 

 
Figure 3. Main Page Display 

 
d. Grouping Process Home View 
When the user enters the cluster process menu or grouping, first input the data first and determine 
the number of clusters available on the display. After completing the data input, the next step is to 
click the cluster process, which will appear the cluster process display where the Centroid Results, 
centroid information and cluster members as well as diagrams are listed and have shown that the data 
previously input has been processed on the home display of the process. 
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Figure 4. Home View of Grouping Process 

 
e. Result Data Information Display 
In this result data information display, when inputting all of the information, it will display several 
criteria from the inventory grouping of goods, namely the amount of stock, the amount sold and the 
sales volume. 
 

 
Figure 5. Result Data Information Display 

 
Based on clustering calculations on 999 data, the results of the first cluster centroid centered on stock 
1-100 pcs, goods sold 1-100 pcs and sales volume 1-100 pcs. In the second cluster the centroid is centered 
on stocks with categories 101-200 pcs, items sold 101-200pcs and sales volume 101-200 pcs. In the third 
cluster, the centroid is centered on stocks with categories of 301-400 pcs, items sold 401-500 pcs, and 
sales volume of 301-400 pcs. 
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5.Conclusion  

The conclusions that can be drawn from the results of research in the development of a system for 
applying data mining to grouping inventory of goods are: (a). By using Data Mining Sahabat Komputer 
can see the grouping of inventory items based on the amount available, the amount sold and the sales 
volume; (b). With this new application system, Sahabat Komputer can see the grouping of dominant 
and minimal inventory items that occur in Sahabat Komputer; (c). This system can process large 
grouping data into useful information, so as to increase excellent knowledge; (d). With the application 
of this system, Sahabat Komputer can reduce errors in records that were previously done manually, so 
that the work system becomes more effective and efficient. (e). Furthermore, it can be concluded that 
in cluster 1 the stock is available on average 1-100 pcs, the number of sales is 1-100 pcs and the sales 
volume per month is 1-100 units. In cluster 2 there is an average available stock of 101-200 pcs, 101-200 
pcs sales quantity of 101-200 units, and monthly sales volume of 101-200 pcs. And in cluster 3 there is 
an average available stock of 301-400 pcs, the number sold is 401-500 pcs, and the monthly sales volume 
reaches 301-400 pcs. Future research development suggestions to expand the scope of variables used 
in data mining analysis, including considering external factors such as market trends and seasonal 
factors. The integration of artificial intelligence technology can improve the accuracy of inventory 
prediction and assist in better decision-making. The implication is that more holistic research will 
provide a deeper understanding of inventory dynamics, helping companies to be more adaptive to 
market changes. The implementation of artificial intelligence technology can improve operational 
efficiency and minimize the risk of human error in inventory management, leading to improved 
performance and long-term profitability for Sahabat Komputer. 
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