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) Therefore it is necessary to apply data mining using the K-
Clust'er%ng; Means method at the Kenza store. The K-means method can be
Data M1n1pg; applied to Kenza stores to determine which basic food items are
Groceries. selling the best, selling and not selling. The application of the

K-Means method to the Kenza store, namely by grouping the
basic food stock data, then randomly selecting 3 clusters as the
initial centroid. After the data in each cluster does not change,
it can be seen that the end result is that there are 2 best-selling
data, 15 data that are best-selling, 23 data that are not selling
well. Then applying the K-Means method to Rapidminer is done
by entering product stock data, namely initial stock, sold stock
and final stock which will become a Database on MS. Check,
the data is then connected to the RapidMiner tools and will be
processed and formed K-Means. After that, RapidMiner will
generate which products are the best selling, selling and not
selling.
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1. INTRODUCTION

The high number of market demands for basic food needs has made businesses increase
[1]. The role of Small and Medium Enterprises (SMEs) in the community has a very
important role in meeting daily basic needs[2]. Grocery store is one of the businesses
engaged in the economy, which currently still uses conventional and offline systems [3].
So that an offline to online sales system is needed as a marketing strategy so that sales
can increase [4].

At the Kenza grocery store at this time not yet has a standard method applied, the supply
of basic necessities is carried out only by check the supplies of basic necessities that are
almost depleted then update the stocks of basic necessities the. So this is less efficient if
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at one time you need groceries in quantity large and apparently out of stock [5]. Data
mining is a method for finding certain patterns from large data sets [6].

K-Means is one of the clustering algorithms. clustering is an algorithm for grouping a
number of data into certain data sets (clusters) [7]from one of the data mining functions.

Clustering method is a data analysis method that can be used insolve problems in a data
grouping[8]. One of the methods in in the clustering method is the K-mens method. The
K-means method is a method which can group large amounts of data with relatively fast
and efficient computation time. The K-Means method has been used in grouping systems
in various business fields, such as in the field of Marketing and Sales [9][10], healthcare
[11][12], education [13][14], and business others [15].

The purpose of this research is to make it easy for kenza grocery stores to find out the
inventory management strategy. By knowing which items are the best-selling, best-selling

and not selling well. So that the stock is always updated and there is no product
purchase.

2. RESEARCH METHOD

The framework for research at the Kenza grocery store is as follows in Figure 1 :

Identification of problems

Y

Data collection

v

Data analysis

v
Data processing

y

Data Testing

y

Conclusion

Figure 1. Research Stages

1. Identification of problems
Namely identifying the problem it's in the store that is to find out which products
at kenza grocery stores are the best-selling, best-selling, and not selling.

2. Data collection
That is collecting data by asking stock data for all groceries in the kenza store

3. Data analysis
That is analyzing the problem, namely by analyzing basic food stock data at kenza
stores

4. Data processing
Namely by processing the data provided enza shop, then the data is processed
with calculated K-means clustering method manually to classify groceries the
best-selling, best-selling and not-selling.
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5. Data Testing
Namely by testing the data already processed with Rapid Miner.
6. Conclusion
Namely by drawing conclusions from the results calculation and processing of
calculated data manually with Rapid Miner results data.

3. RESULTS AND DISCUSSIONS

The data used in this grouping of basic food sales is data on kenza groceries in Sukajadi
village, Rokandownstream, Riau. Basic food data consists of several types, including
variable data and primary data from kenza basic food stores. The data will be processed
to create knowledge of inventory management strategies. In the application of data
mining grouping food sales data will be collected into 3 clusters, namely the best-selling,
best-selling and not-selling, it must apply the variables used as a guide for testing K-
means clustering. These variables are as follows:

Table. Variabel

No Variable

Description

AW ON =

Name Of Goods
Unit
Stock

Sales Amount

The Name Of The Groceries
Groceries Unit

Stock Items In Store
Number Of Items Sold

So that the above data can be processed using the K-means clustering method, the data
must be arranged according to the variables. The following is the data that will be used in
this study, namely the latest sales data, namely October 2022 data:

Table 2 Sample Data

No Types of goods Unit Stock Amount Sold
1 Rice 5 Kg Kg 70 40
2 Bulk Cooking Oil Kg 60 35
3 1 Kg Packaged Oil Kg 25 7
4 2 Kg Packaged Oil Kg 15 5
5 Powder Detergent Wrap 100 60
6 Toothpaste Pcs 80 S0
7 Bath Soap Pcs 60 25
8 Sweetened Condensed Milk Can 50 15
9 Sugar 1 Kg Kg 50 35
10 Dishwashing Bar Soap Pack 50 30
11 Sunlight Packaging 30 20
12 Prawn Crackers Packaging 30 10
13 Brown Sugar Kg 10 5
Cardboard

14 Indomie Box 4 2
Cardboard

15 Delicious Noodles Box 3 2
Cardboard

16 Noodle Eco Box 10 7
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17 Rice Flour Kg 25 10
18 Flour Kg 30 20
19 Floor Deodorizer Packaging 25 15
20 Eggs Board 40 35
21 Sauce Packaging 30 15
22 Sweet Soy Sauce Packaging 35 20
23 Royco Packaging 25 18
24 Ajinomoto Packaging 30 10
Cardboard
25 Moderate Mineral Water Box 28 10
Cardboard
26 Great Mineral Water Box 33 10
Cardboard
27 Glass Mineral Water Box 10 15
28 Coarse Salt Pack 50 30
29 Fine Salt Pack 10 5
30 Rice 10 Kg Bag 30 10
31 Rice 30 Kg Bag 32 7
32 Stick Noodles Packaging 20 10
33 Vermicelli Noodles Kg 20 5
34 Sugar 1/2 Kg Kg 25 5
35 Lpg Tube 35 30
36 Packaged Bread Packaging 40 20
Can
37 Large Can Of Sardines Packaging 25 3
Can
38 SMALL Canned Sardines Packaging 15 8
39 Wasp Nest Syrup Bottle/Dozen 36 15
40 Abc Syrup Bottle/Dozen 24 10

The K-means clustering algorithm in grouping sales data at kenza grocery stores
can be described as follows:
1. Iteration 1
In determining the initial centroid in iteration 1, it is determined randomly from
existing data. In this study, the data taken were the Sth data, the 20th data, and the

29th data.
Table 3 Iteration 1
Cluster 1 Data to 5 100 60
Cluster 2 Data to 20 40 35
Cluster 3 Data to 29 10 5

Calculation of the distance from data 1 to the cluster center point is as follows:
D(1,1) = /(70 — 100)2 + (40 — 60)2 = 36

D (1,2) =/(70 — 40) + (40 — 35)2= 30

D (1,3) = /(70 — 10)2 + (40 — 5)% = 69

And so on, calculating the distance of the second data to the cluster center data,
then determining to compare between the 3 clusters with the smallest value being an
option, if the smallest value is found then it can be grouped into that cluster. Following
are the cluster results in iteration 1:
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Cl = 2 data C2 = 15 data and C3 = 23 data

Table 3 Results in Iteration 1

Type Of Amount Shortest
Number Goods Unit Stock | Sold Cl1 C2 | C3 | Distance | Clustering
1 Rice 5 Kg Kg 70 40 36 30 | 69 30 2
Bulk
2 Cooking Oil Kg 60 35 47 20 | 58 20 2
1 Kg
Packaged
3 Qil Kg 25 7 92 32 15 15 3
2 Kg
Packaged
4 Qil Kg 15 5 101 | 39 5 5 3
Powder
5 Detergent Wrap 100 60 0 65 | 105 0 1
6 Toothpaste Pcs 80 50 22 43 83 22 1
7 Bath Soap Pcs 60 25 53 22 54 22 2
Sweetened
Condesed
8 Milk Can 50 15 67 22 | 41 22 2
9 Sugar 1 Kg Kg 50 35 56 10 | 50 10 2
Diswashing
10 Bar Soap Pack 50 30 58 11 47 11 2
11 Sunlight Packaging 30 20 81 18 | 25 18 2
Prawn
12 Crackers Packaging 30 10 86 27 | 21 21 3
Brown
13 Sugar Kg 10 5 105 | 42 0 0 3
Cardboard
14 Indomie Box 4 2 112 | 49 7 7 3
Delicious Cardboard
15 Noodles Box 3 2 113 | 50 8 8 3
Eco Cardboard
16 Noodles Box 10 7 104 | 41 2 2 3
17 Rice Flour Kg 25 10 90 29 16 16 3
18 Flour Kg 30 20 81 18 | 25 18 2
Floor
19 Deodorizer | Packaging 25 15 87 25 18 18 3
20 Egg Board 40 35 65 0 42 0 2
Packaged
21 Sauce Packaging 30 15 83 22 | 22 22 2
Sweet Soy
22 Sauce Packaging 35 20 76 16 | 29 16 2
23 Royco Packaging 25 18 86 23 | 20 20 3
24 Ajinomoto | Packaging 30 10 86 27 | 21 21 3
Moderate
Mineral Cardboard
25 Water Box 28 10 88 28 19 19 3
Great
Mineral Cardboard
26 Water Box 33 10 84 26 | 24 24 3
Glass Cardboard
27 Mineral Box 10 15 101 | 36 10 10 3
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Water
28 Coarse Salt Pack 50 30 58 11 | 47 11 2
29 Fine Salt Pack 10 5 105 | 42 0 0 3
30 Rice 10 Kg Bag 30 10 86 27 | 21 21 3
31 Rice 30 Kg Bag 32 7 86 29 | 22 22 3
Stick
32 Noodles Packaging 20 10 94 32 11 11 3
Vermicelli
33 Noodles Kg 20 5 97 36 10 10 3
Sugar 1/2
34 Kg Kg 25 5 93 34 15 15 3
35 LPG Gas Tube 35 30 72 7 35 7 2
Packaged
36 Bread Wrap 40 20 72 15 | 34 15 2
Big
37 Sardines Can 25 3 94 35 15 15 3
Small
38 Sardines Can 15 8 100 | 37 6 6 3
Sarang
Tawon
39 Syrup Bottle 36 15 78 20 | 28 20 2
40 ABC Syrup Bottle 24 10 91 30 15 15 3

1. Then determine the new centroid value, this value is determined by the data that enters the
cluster, based on the table above (data 1-40) the following values are obtained:

Cluster 1 has 2 data

Cluster 2 contains 15 data

Cluster 3 contains 23 data

To determine the new centroid value, the formula used is:

Ck = the sum of the values entered into the cluster

the amount of data entered
So that the new centroid value is obtained in iteration 2 as follows:

Table 4 Iteration 2

Cluster 1 90 55
cluster 2 44 26
Cluster 3 21 8

To find the next centroid value, repeat step 1 above. After the new centroid value is
found, repeat the distance calculation step in the previous step to enter data into the
cluster.

If the above steps are repeated with the same steps to produce data in a cluster
exactly the same as the previous data with the data in the next step, or in other words
the data does not change its position in the cluster. The position in each of the last
clusters in this study is in the 4th iteration the cluster position did not change with the
3rd iteration cluster position, so that it can be seen in the following table with the 4th
iteration calculations:

Table 5 4th iteration Calculation

‘ No ‘ Type Of Goods Unit ‘ Stock ‘ Amount ‘ C1 ‘ C2 ‘ C3 ‘ Shortest

Clustering
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Sold Distance
Rice 5 Kg Kg 70 40 17 28 57 17 1
2 Bulk Cooking Oil Kg 60 35 28 16 46 16
1 Kg Packaged
3 Oil Kg 25 7 72 29 4 4 3
2 Kg Packaged
4 Oil Kg 15 5 82 38 8 8 3
S | Powder Detergent Wrap 100 60 19 64 93 19 1
6 Toothpaste Pcs 80 50 3 41 71 3 1
7 Bath Soap Pcs 60 25 34 14 41 14 2
Sweetened
8 Condesed Milk Can 50 15 48 12 29 12 2
9 Sugar 1 Kg Kg 50 35 37 10 38 10 2
Diswashing Bar
10 Soap Pack 50 30 39 5 35 ) 2
11 Sunlight Packaging 30 20 61 17 13 13 3
12 | Prawn Crackers Packaging 30 10 67 23 8 8 3
13 Brown Sugar Kg 10 5 86 42 12 12 3
14 Indomie Cardboard Box 2 93 49 19 19 3
15 | Delicious Noodles | Cardboard Box 2 94 49 20 20 3
16 Eco Noodles Cardboard Box 10 7 85 41 12 12 3
17 Rice Flour Kg 25 10 71 27 3 3 3
18 Flour Kg 30 20 61 17 13 13 3
19 | Floor Deodorizer Packaging 25 15 68 24 7 7 3
20 Egg Board 40 35 46 11 31 11 2
21 Packaged Sauce Packaging 30 15 64 20 10 10 3
22 | Sweet Soy Sauce Packaging 35 20 57 13 17 13 2
23 Royco Packaging 25 18 67 23 9 3
24 Ajinomoto Packaging 30 10 67 23 3
Moderate Mineral
25 Water Cardboard Box 28 10 68 24 6 6 3
Great Mineral
26 Water Cardboard Box 33 10 64 21 11 11 3
Glass Mineral
27 Water Cardboard Box 10 15 81 38 13 13 3
28 Coarse Salt Pack 50 30 39 5 35 5 2
29 Fine Salt Pack 10 5 86 42 12 12 3
30 Rice 10 Kg Bag 30 10 67 23 8 8 3
31 Rice 30 Kg Bag 32 7 67 24 11 11 3
32 Stick Noodles Packaging 20 10 75 31 2 2 3
Vermicelli
33 Noodles Kg 20 78 34 3
34 Sugar 1/2 Kg Kg 25 74 30 3
35 Lpg Gas Tube 35 30 52 12 25 12 2
36 Packaged Bread Wrp 40 20 53 9 21 2
37 Big Sardines Can 25 3 75 31 7 3
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38 Small Sardines Can 15 8 80 36 7 7

Sarang Tawon
39 Syrup Bottle 36 15 59 15 15 15

40 ABC Syrup Bottle 24 10 72 27 2

The final results of the K-Means clustering calculation of kenza grocery store sales
can be concluded with the results of Cluster 1 with the 3 best-selling types of goods,
namely 5kg rice, toothpaste and powder detergent, while in cluster 2 with 10 best-selling
types of goods, namely bulk cooking oil, soap bath, sweetened condensed milk, 1 kg
sugar, dishwashing soap, eggs, sweet soy sauce, coarse salt, LPG gas, packaged bread.
And lastly cluster 3 with 27 types of goods.

While the results based on the implementation of rapid miner 7.5 with Kenza basic
food store data are as follows:

Wl <new process™> - RapidMiner Studic gui onsllabel 7.5.003 @ DESKTOP-617CDPQ - 8 x

Eile Edit Process View Connection:

[ B o Ik B e Design Rosults € roeshen? +
B Cluster Model (Clustering) Ml ExampleSet (/Local Repository/DATA SEMBAKO KENZA) Repository
Result History Ml ExampleSet (Retrieve DATA SEMBAKO KENZA) T _—
=
__H ExampleSet (40 examples, 2 special atributes, 2 reguiar atrioutes) Filter (40740 examples). | al v M » [ Samples
i
Row No. id cluster STOK JUMLAH TE... » Wos
Data
26 25 cluster_0 28 10 ~ ~ @ Local Repository
26 26 cluster_0 33 10 L =
— » [ processes
izl | |7 & ST * 1 DATA SENBAKO KENZA
Statistics 28 28 cluster_2 50 20 } . ClouaRepository (siscer
29 20 cluster_0 10
p— 0 0 dluster_0 30 0
o 31 Ell uster_0 32 7
Charts cluster
32 a2 cluster_0 20 10
w 2 2 cluster_ 0 20 s
34 31 cluster_0 25 5
Advanced
Charts 35 35 cluster_2 35 30
£ kL dluster_2 a0 20
= 37 ar dluster_0 25 3
Annotations | 39 EL] cluster_0 15 9
£ ) dluster_0 ] 15
40 0 dluster_0 24 10 v | < 5
" 0 3 B - = 1337
M °2 O 5 @ »n mma W ® FF P @ ABBAY g B
. .
Figure 2. Rapid Results 1
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— 30 30 cluster_0 30 10
o 31 31 uster_0 32 7
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o 33 33 cluster_0 20 5
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Figure 3. Rapid Results 1
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Figure 4. Cluster and Result

The conclusion that can be drawn from the K-means Clustering calculation of the

Kenza grocery store is that the results of cluster 1 have 3 types of goods that are the
best-selling, namely 5 kg of rice, toothpaste and powder detergent with a large amount
sold per day, while in cluster 2 with 10 types of goods sold best selling, namely bulk oil,
bath soap, coarse salt, LPG gas, packaged bread which are types of goods that are often
purchased by consumers and must have sufficient supply for the next supply and finally
cluster 3 with 27 types of goods with few buyers. So that with the clustering of Kenza
grocery stores, we can provide stock according to the best-selling goods.
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