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1. INTRODUCTION

The use of information systems in library processing is already familiar, in the activity of
borrowing books or reading materials in the library it is necessaryan orderly, structured
and systematic record management system (Tendra & Hafsah, 2021) (Menggunakan et
al., 2023). At the YPK Private Middle School Library, a system is needed to manage book
collections so that you can see which books are most in demand, in demand and not in
demand so that there is no accumulation of books (Ani et al., 2021).

Good grouping is good grouping has high homogeneity. The library model studied,
using the K-Means Clustering method. With the K-Means algorithm, it is expected to be
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able to find good clusterization, so as to produce information in the form of reading
interest values (Fitriani et al., 2020).

In this study the authors used the K-Means Clustering method. The data mining
algorithm was chosen because it has been tested and is often used by researchers for
grouping or clustering (Damanik et al., 2021) and data mining including methods that
are often needed in data processing large scale (Saifullah & Hidayati, 2020). Data mining
is a method for finding certain patterns from large data sets (Prastiwi et al., 2022). K-
Means is one of the clustering algorithms, Clustering is a method widely used data
grouping as one of the data mining methods (Suhartini & Yuliani, 2021). Clustering is a
technique for one of the data mining functionalities (Hidayati & Rahmah, 2022) . The
clustering algorithm is an algorithm for grouping a number of data into certain data
groups (clusters) (Fakhriza & Umam, 2021). Therefore, this clustering method useful for
finding groups that are unknown in the data (Ramadhan & Voutama, 2022). clustering is
a method data grouping used for identify the cluster created with group smaller items
based on similarities (Noor et al., 2021). Clustering is a suitable method for library
services because it can effectively and efficiently cluster which books are most in demand
according to their categories (Fakhri et al., 2021)(Kurniawan et al., 2020). K-means is a
cluster analysis algorithm non-hierarchical. Cluster analysis is a tool for grouping data
based on variables or characteristics (Lia Hananto et al., 2021). K-Means Is an algorithm
that clusters through a continuous iteration process until it meets the final conditions,
the iteration process stops and the clustering results are output (Wang et al., 2019).

The K-Means method has been widely used in various fields such as health
(Sugara et al., 2020), education(Azmi et al., 2022), economics (Arifiansyah Ayub, 2021)
and other fields.

In this study the authors used YPK Pematang Siantar Middle School library data,
by grouping the book categories into 3 clusters, namely the most popular (C1), the most
popular (C2) and the least popular (C3). The purpose of this research is to classify which
book categories are the most popular, desirable and less desirable in order to obtain data
that can help the YPK Pematang Siantar Middle School library in providing book
categories so that the library can provide stock of books according to the needs of the
most interested so there is no stock buildup unused book.

2. RESEARCH METHOD

Data mining is a way to automate the process of finding patterns from large-scale data
sets (. et al., 2020) . The K-Means algorithm performs point-based clustering (centroid) by
determining three parameters, namely the number of clusters and system distance (Tri et
al., 2022), which is adjusted to the research object, both manually and with the help of
rapid miner software, along with the steps (Figure 1).
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Figure 1. Research Stages

a. Identifiy Problems

Identify the problems in the YKP Middle School library, namely to find out which
books are the most popular, desirable and not desirable
b. Data collection

Collecting data on all books and all visitors for 3 months in the YPK Middle School
Library. The selected data is then entered into Excel and saved in .xls format and also
taking literature studies from various sources, namely articles, scientific journals on the
K-Means Clustering method, as well as other supporting reading materials (Aswan et al.,
2021).
c. Data analysis

Analyzing the problem is analyzing library visitor data and library book stock data
for 3 months
d. Data processing

The data processing technique uses the K-means technique which is a grouping
technique that works based on Partitioned Clustering (Nugroho et al., 2022). Namely by
processing the data provided by the YPK Middle School Library, then the data is
processed using the K-means clustering method which is calculated manually to classify
books that are of great interest, less desirable and not desirable.
e. Data Testing

The last stage is testing the results of data processing using RapidMiner Software
to find out the equations for calculating the manual method and using Rapid Miner
software (Hidayati, 2022).
f.  Result

At the results stage, the author will find out the results of calculating the K-
Means algorithm using excel and the RapidMiner application. From these results,
conclusions and suggestions are obtained in classifying student characters according to
the attributes studied and these results will be given to the school for further policies
(Mawaddah et al., 2022)
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3. RESULTS AND DISCUSSIONS

Clustering is a data mining method that functions to group some data to produce one
data that is similar to one new data (Amanda & Veronica Sitorus, 2021).

The data used in grouping library books is data on books in the YPK Junior High
School library in Pematang Siantar, North Sumatra. Book data consists of several types
which are then categorized based on the type of book. The data will be processed to
create knowledge of book inventory management strategies. In the application of data
mining, grouping of book data will be grouped into 3 clusters, namely the most desirable,
desirable and less desirable, so the variables used as a reference for testing k means
clustering must be applied. These variables are as follows:

Table 1. Variable data

NO Variable name Information

1 Book Category Books name by category

2 Book Stock Stock of book before borrowing
3 Book borrower Number of books borrowed

Table 1 contains the variables used in this study. Based on the table there are 3
types of variables used, the primary data obtained from the school library:

Table 2 . Primary List of Book Categories
Borrower

NO  Book Category Book Stock  August September October
1 Religion 20 3 4 2
2 B. England 25 1 0 3
3 Indonesian 3 0 1 2
4 Biography 5 2 2 1
5 Informatics 15 6 4 5
6 IPA 15 5 3 5
7 IPS 17 2 5 5
8 Dictionary 10 3 2 5
9 Skills 9 6 1 2
10 Comic 30 9 10 11
11 Literacy 15 2 5 3
12 Magazine 10 0 0 2
13 Mathematics 35 7 9 3
14 Novel 25 4 7 10
Sports physical
Education and
15 health 15 2 6 5
Pancasila  and
16 civic education 10 2 3 3
physical
17 education ) 1 1 1
18 crafts 10 2 2 4
19 Art and culture 15 2 8 5

Based on table 2, primary data is data obtained from the school library which
contains data on borrowing books for 3 months, namely August, September and October.
This primary data is raw data that cannot be processed.

So that the primary 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 research, namely the latest borrow data, namely data from August to
October 2022 which is then processed into a simpler form of data. The following data has
been simplified:
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Table 3. Data Table by Variable

NO Book Category Book Stock Book borrower
1 Religion 20 9
2 B. England 25 4
3 Indonesian 3 3
4 Biography 5 5
5 Informatics 15 15
6 IPA 15 13
7 IPS 17 12
8 Dictionary 10 10
9 Skills 9 9
10 Comic 30 30
11 Literacy 15 10
12 Magazine 10 2
13 Mathematics 35 19
14 Novel 25 21
Sports physical Education
15 and health 15 13
Pancasila and civic

16 education 10 8
17 physical education 5 3
18 crafts 10 8
19 Art and culture 15 15
20 health tips 2 4

Based on table 3 which is primary data that has been processed into simpler data
so that it can be processed based on the type of variable using k means clustering with 3
clusters. The application of the k-means clustering algorithm in grouping data on book lending
can be described as follows:
a. Iteration 1 determines the initial centroid value In determining the initial centroid in
iteration 1, it is determined randomly from existing data. In this study, the data taken were the
14th data, the 1st data, and the 12th data.

Table 4. Determination of initial centroid values
1. Determination Of Initial Centroid Values

C1 25 21 Data 14
C2 20 9 Data 1
C3 10 2 Data 12

In table 4 the researcher selects 3 data based on 3 clusters of all the variables
used, the selected data starts from the largest to the smallest data to facilitate
calculation, then is calculated using the K means algorithm formula.

The following Calculation of the distance from data 1 to the cluster center point is
as follows:

D(1,1) = /(20 — 25)2 + (9 — 21)? = 169

D (1,2) =/(20— 20)2 + (9 — 9)>= 0

D (1,3) = /(20 — 10)2 + (9 — 2)2 = 149

And so on, calculating the distance of the second data to the cluster center data,
then determining the comparison 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:

Table 5 Iteration calculation results 1

Book book Cluster  Cluster Cluster shortest
No Book Category  Stock  borrower 1 2 3 distance Clustering
1 Religion 20 9 169 0 149 0 2
2 B. England 25 4 289 50 229 50 2
3 Indonesian 3 3 808 325 50 50 3
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4 Biography 5 5 656 241 34 34 3
S5 Informatics 15 15 136 61 194 61 2
6 IPA 15 13 164 41 146 41 2
7 IPS 17 12 145 18 149 18 2
8 Dictionary 10 10 346 101 64 64 3
9 Skills 9 9 400 121 50 50 3
10  Comic 30 30 106 541 1184 106 1
11 Literacy 15 10 221 26 89 26 2
12 Magazine 10 2 586 149 0 0 3
13 Mathematics 35 19 104 325 914 104 1
14  Novel 25 21 0 169 586 0 1
Sports
physical
Education and
15  health 15 13 164 41 146 41 2
Pancasila and
civic
16  education 10 8 394 101 36 36 3
physical
17  education 5 3 724 261 26 26 3
18  crafts 10 8 394 101 36 36 3
Art and
19  culture 15 15 136 61 194 61 2
20  health tips 2 4 818 349 68 68 3

Based on table 5 above, the shortest distance is obtained, then the shortest
distance data is grouped into clustering and obtained data in cluster 1 there are 3 data,
cluster 2 has 8 data and cluster 3 has 9 data, but iteration 1 data cannot be used as the
final result, therefore it is necessary to do the next step in the k means algorithm.

b. Then the next step determines the new centroid value, this value is determined by
the data that enters the cluster, the following data enters the cluster based on the table
above (data 1-20) and then is calculated using the following formula:

Table 6. Iteration Cluster Result 1

C1 3 data (data 10,13, and 14)
C2 8 data ( data 1,2, 5,6,7,11,15 and 19)
C3 9 data (data 3,4,8,9,,12,16,17,18,and 20)

In table 6 it can be seen the calculated data from iteration 1 which is then
calculated using the following formula to determine the next iteration, namely iteration 2.

Ck = The sum of the value entered into the cluster
The amount of data entered

(1)

So that the new centroid value is obtained in iteration 2 as follows:

Table 7 The new centroid value iteration 2

Cluster 1 30 23
cluster 2 17 12
Cluster 3 7 6

Next , table 7 displays the new centroid value in which iteration 2 to find the next
centroid value, repeat step 1 above. After the new centroid value is found, repeat the
distance calculation steps, namely in the previous step, until you enter data into the
cluster.

C. If the above steps are repeated with the same steps until the data in a cluster is
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 calculation of the centroid value
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can be stopped or terminated. In calculating the research data, the cluster position does
not change with the 2nd iteration cluster position, so that it can be seen in the following
table with the 2nd iteration calculation:

Table 8 Iteration cluster result 2

Book Book Book book Cluster Cluster Cluster shortest
No Category Category Stock borrower 1 2 3 distance
1 Religion 20 9 296 18 178 18 2
2 B. England 25 4 386 128 328 128 2
3 Indonesian 3 3 1129 277 25 25 3
4 Biography ) 5 949 193 S 5 3
5 Informatics 15 15 289 13 145 13 2
6 IPA 15 13 325 5 113 5 2
7 IPS 17 12 290 0 136 0 2
8 Dictionary 10 10 569 53 25 25 3
9 Skills 9 9 637 73 13 13 3
10 Comic 30 30 49 493 1105 49 1
11 Literacy 15 10 394 8 80 8 2
12 Magazine 10 2 841 149 25 25 3
13 Mathematics 35 19 41 373 953 41 1
14 Novel 25 21 29 145 549 29 1

Sports

physical

Education
15 and health 15 13 325 5 113 5 2

Pancasila

and civic
16 education 10 8 625 65 13 13 3

physical
17 education 5 3 1025 225 13 13 3
18 crafts 10 8 625 65 13 13 3

Art and
19 culture 15 15 289 13 145 13 2
20 health tips 2 4 1145 289 29 29 3

From the grouping results of table 8 above, it can be seen that there is no longer a
change in members for each cluster. Therefore, the iteration process is sufficient until
iteration 2, and is stopped here.

The application of the K Means calculation method stops at iteration 2 so that it
can be concluded that clustering of borrowing books for 3 months results in Cluster 1
with 3 categories of books that are most in demand, namely Comics, Mathematics and
Novels, while in cluster 2 with 8 categories of books that are of interest, namely religious
books, English, Literacy, Science, IPS, Physical Education and Cultural Arts. And finally
cluster 3 with 9 book categories.

In this study the researchers implemented and tested library data using rapid
miner 7.5 to ensure the accuracy of manual data processing with the results of data
processing using a software.

The results based on the implementation of rapid miner 7.5 with book data in the
SMP YPK Pematang Siantar library are as follows:
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ExampleSet (20 examples, 2 special attributes, 2 regular attributes)

Row No. id cluster T Book Stock book borro...
3 3 cluster_0 3 3
4 4 cluster_0 5 5
8 8 cluster_0 10 10
9 a cluster_0 ] ]
12 12 cluster_0 10 2
16 16 cluster_0 10 8
17 17 cluster_0 5 3
18 18 cluster_0 10 8
20 20 cluster_0 2 4
1 1 cluster_1 20 9
2 2 cluster_1 25 4
5 5 cluster_1 15 15
6 6 cluster_1 15 13
7 7 cluster_1 17 12
11 11 cluster_1 15 5
15 15 cluster_1 15 13
19 19 cluster_1 15 15
10 10 cluster_2 30 30
13 13 cluster_2 35 19
14 14 cluster_2 25 21

Figure 2 Result of K-Means Clustering Rapid Miner
Based on the tests implemented using the rapid miner, the processed data is
primary data which has been simplified and entered into the application and then
processed according to k means with 3 clusters so that the grouping of books of interest
can be seen in Figure 2 above. In the picture above it can be seen that the grouping of
books that are of interest and those that are of less interest is the same as the grouping
in the previous manual calculation.

Cluster Model
Cluster 0: 9 items
Cluster 1: 8 items
Cluster 2: 3 items

Total number of items: 20

Figure 3 Result Model Clustering Rapid Miner
In figure 3 the Cluster Model (Clustering) you can see several views of the cluster
results, namely the Text View which is a display of grouping results based on clusters
and the number of book data (Azhami & Fauziah, 2020). The final results of this test can
be seen in the grouping model using a rapid miner where the processed data has similar
results to data using manual calculations. Therefore, overall manual calculations and
using applications show high accuracy and effectiveness in grouping some data.

4. CONCLUSION

Based on the results of research using the k-means clustering method in the YPK
Pematangsiantar Private Middle School library of 20 book categories for 3 months, the
final result is C1 or the most popular, namely 3 book categories, the most popular (C2)
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with 8 book categories, and finally C3 which less desirable there are 9 categories of
books.

The YPK Pematang Siantar Private Middle School Library still has limited
resources in managing library book data that has not implemented an optimal
computerized system, this can be seen from the use of manual calculations and
compilation of statistical data on book lending. With the implementation of classifying
students' reading interest using the clustering method in the SMP YPK Pematang Siantar
library, it is hoped that the management and communication process in the library will
become more effective, fast and precise. The results of clustering books that are in great
demand by students can be used as a reference to add to the collection of books in the
library.

In the process of this research there are limitations that might affect the results of
the research including limited time, manpower and research abilities and this research
only covers groupings of students' reading interests so that further research needs to be
developed with groupings of reading interests which are developed with a larger number
of clusters and an additional number of attributes as an assessment parameter using
different methods as a comparison material so that the results obtained are more optimal
and accurate.

The results of this study are expected to be used as information, contributions of
thoughts and considerations for schools to make decisions in an effort to increase
students' reading interest in the YPK Pematang Siantar Private Middle School Library.
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