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Optimal book arrangement allows library visitors to more Clustering;
efficiently find books based on the books that are borrowed most K%;\ZZZ’:
often, so that they are interested in borrowing other books that are Data Mining.

in the same group. Data mining is a term used to describe
knowledge in a database from a storage by finding patterns and
trends in data through examination with statistical and
mathematical techniques. Clustering is a method of data mining
that can be used to determine clusters of data. One algorithm that
can be used is K-Means. From the clustering obtained, there are
two (2) clusters of groups. Book titles in cluster 0 contain book
titles related to research methodology, statistics, measurement
scales, assessments, and learning evaluations. While cluster 1
tends to contain psychology, counseling, guidance, religion,
philosophy, management, economics, and history, This data can
be used by librarians in prioritizing the purchase of a collection of
books in the next procurement.
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1. INTRODUCTION

Books are the second most sought-after reference source after electronic journal articles
(Nurfadillah & Ardiansah, 2021). When the Covid-19 pandemic hit in 2020-2021, of the
1,000 most lent book titles in 2020, 25,040 were borrowed, while in 2021 there were only
1,926 borrowed. From January 2022 to June 2022 (New Normal Era / Post-pandemic), there
have been 17,376 loan transactions. When compared to 2018 with 44,046 and 2019 with
67,760 loan transactions, of course book loan transactions in 2022 can still return. One way
is by arranging the most lent books into one group (Karputri & Yustanti, 2022).

One of the clustering methods is K-Means (Sudarsono & Lestari, 2021). The K-Means
algorithm divides data into several groups and can accept input data as data without class
labels (Febrianto et al., 2021). This algorithm divides data into clusters so that data with the
same characteristics are grouped into the same cluster and data with different
characteristics are grouped into other groups (Nasir, 2020).

This study aims to optimize the arrangement of books so that visitors can efficiently find
books based on the most frequently borrowed books so that they are interested in
borrowing other books in the same group. The clustering pattern obtained can also be used
by librarians in prioritizing the purchase of book collections in the next procurement.

Data mining is a process that uses statistical techniques, mathematics, artificial
intelligence, and machine learning to extract and identify useful information and knowledge
collected from databases of different sizes (Siregar, 2018). One of the functions of data
mining is clustering (Mahmuda et al., 2017). Data mining is also called Knowledge Discovery
in Database (KDD) which is the activity of collecting and using data to determine the
regularity, patterns and relationships of large data sets (Yunita, 2018). Data Mining can be
divided into four groups, namely Prediction Modeling, Cluster analysisAssociation analysis
and anomaly detection (Fatmawati & Windarto, 2018)

Clustering is a technique for grouping records in a database based on certain criteria
(Sibuea & Sapta, 2017). The clustering results are provided to end users to provide insight
into what is happening in the database where there is a high level of similarity between
objects in the cluster (Adhitama et al., 2020). There are many clustering methods whose use
depends on the type of data being clustered and the purpose of the application (Silitonga &
Morina, 2017).

K-Means is a data clustering method that combines data based on similar characteristics.
The goal of data clustering is to minimize the objective function of each cluster, thereby
maximizing the variation of data between clusters. The K-Means algorithm can divide data
into several groups according to their similarities, so that data with similar qualities are
grouped in one cluster and data with different characteristics are grouped in another
cluster.

The K-Means algorithm is carried out in several steps, including the following steps (l)
Determine the value of k or the number of clusters you want to form from the dataset. (ii)
Determine the center value (centroid), this value is determined randomly. (iii) Calculate the
distance between the centroid point and the point of each object using Euclidean Distance.
Euclidean Distance is the straight line distance between two points in Euclidean space. (iv)
Group objects based on the distance to the nearest centroid. (v) Repeat steps 2 to 4, iterate
until the centroid is optimal.The Euclidean formula is as follows .

De = \/(w; — 5:)? + (y; — t:)?
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De : Euclidean Distance

i: Number of objects

(x, y) : Object coordinates
(s, t) : Centroid coordinates

2. METHODS
Research Stages

The stages in this research begin with preparing test data using KDD. Next, determine the
number of K tests to be tested. Then test the data using the K-Means algorithm based on K.
Continued by evaluating the cluster using DBI, determining the optimal number of clusters
and drawing information from the grouping results. The stages of this research are
illustrated in Figure 1

Preparing test data using Knowledge
Discovery in Database (KDD)
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Determine the number of K tests to be
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Figure 1 Research Framework

Conducting Test Data Preparation

Research begins with data preparation for testing. The data prepared must be in
accordance with the steps in KDD. Starting with data selection, data cleaning process (Pre-
Processing), data transformation process , data mining process and searching for patterns or
information from selected data, and the last step is interpretation and evaluation that leads
to new useful information (Interpretation/Evaluation) (Firdaus et al., 2021).
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Figure 2 Knowledge Discovery of Database Stages
Determining the Number of K-Means

After the test data passes the KDD stage process, the data is ready to be used for the next
stage, namely determining the number of K tests to be tested.

K-Means Algorithm Testing

After the number of K tests is determined, the data is tested with the K-Means algorithm
based on the K value. The K-Means algorithm is a data analysis method that groups data
with a partition system. The K-Means algorithm is a model that uses the center to produce
clusters, where the centroid is the middle part of a cluster.

Cluster Evaluation Using the Davies Bouldin Index (DBI)

After going through the K-Means algorithm process, the data clustering results for each K
will be confirmed by looking at the DBI value results. DBI is a scale function of the number of
cluster dispersions to divide the cluster. The approach to measuring DBI is to maximize the
distance between clusters and minimize the distance within the cluster. The smaller the DBI
value, the more optimal the cluster scheme.

3. RESULTS AND DISCUSSION
Data Selection

This study uses data obtained from the report of the 1,000 most borrowed books from
January 2018 to June 2022 at the Library of the Indonesian National Education University.
The parameters used are book title, author name, number of loan transactions in one year
and year of borrowing. The clustering process is carried out to find samples of the most
borrowed titles as shown in Table 1.

Table 1 Book Borrowing Transaction Data

No Author Book Title Loan Amount Year
1 Sardiman, A.M. Interaksi Dan Motivasi Belajar 141 2022
Mengajar
2 Arikunto, Suharsimi Prosedur Penelitian 139 2022
3 Sugiyono Metode Penelitian Kuantitatif, Kualitatif130 2022
danR&D
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No Author Book Title Loan Amount Year
4897 Teguh Amor Putria Telusur Bandung 24 2018
4898  Perkins, Margaret  Becoming a Teacher of Reading 24 2018
4899 Geldard, Kathryn Konseling Keluarga 24 2018

In Rapidminer use the Read Excel operator as shown in figure 3.

Read Excel

Figure 3 Data Selection
Data Cleaning

At the data cleaning stage, attribute construction is carried out (Heri Cahyana & Sasmito
Aribowo, 2018). This is done because there is incomplete author and title data. After the
data is repaired, when the data is imported into Rapidminer, no missing or error data is
found as shown in Figure 4.

§| ExampleSet (Read Excel)

HName b1 Type Missing Statistics Filter (4. 4 atiributes) h 24
# Pengarang Nominal 0 ;Eslam [-.]scard (1) SJg\ynnn (78) SEU-QEI;DHD (78), Tere Liye (53), ...[1956 more]
# Judul Buku Nominal 0 {;::Rules of wealth (1) ;;Kl)log [.-] kan (44) F’ES\VI:;\Dgi Pendidikan (44), Metodolo ] endidikan (28), .__[22
# Jumlah Peminjaman Integer 0 1 E;E 541178?73
7  Tahun Nominal 0 5021 (899) 2518 (1000) 201-8 (1000), 2019 (1000), ...[3 more]

Figure 4 No Missing Data
Data Transformation

Data transformation is carried out using the Nominal to Numerical operation in
Rapidminer as shown in Figure 5. The attributes transformed are the author, book title and
year attributes.

Read Excel

Q il H : nlt[}
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Figure 5. Operators Nominal to Numerical
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Data Mining Process

The data mining process is carried out using clustering operators and performance
operators with settings as shown in table 2 (Clustering K-Means) and table 3 (Cluster
Distance Performance).

Table 2 K-Means Clustering Operator Settings

Parameter Options Description.
K 2 -6 cluster Number of specified clusters
Maximum number of K-Means runs
Max runs 10
(default)
Measure types Numerical Measures Type of numeric measurement
Numerical measure Euclidean Distance Distance calculation from 2 points
Max optimization steps 100 Maximum number of iterations (default)

Table 3 Cluster Distance Performance Operator Settings

Operator Parameter Options Description.
Cluster Distance Main criterion Davies Bouldin  Criteria selected for clustering evaluation
Performance Normalize Checked Results normalized
Maximize Checked Results maximized

Figure 6 shows the data mining process carried out on Rapidminer. It begins with input
dataset, nominal to numerical conversion, using multiply, performing clustering K 2 to K 6,
and finally performing performance to find the DBI value of each K.
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Figure 6 Data Mining Process on Rapidminer

The results of the DBI test on the process model with experiments K =2 to K = 6 can be
seen in table 4.
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Table 4 DBI Test Results

Cluster (K) DBI Jumlah Anggota Cluster

C0:2882
2 0.61 C1:2017
Total keseluruhan: 4899
CO0:1145
C1:1624
C2:2130
Total keseluruhan: 4899
C0:2073
C1:373
4 0.71 C2:1307
C3:1146
Total keseluruhan: 4899
C0:958
C1:1431
C2:329
C3:968
C4:1213
Total keseluruhan: 4899
C0:729
C1:1373
C2:791
6 0.73 C3:325
C4:1086
C5:595
Total keseluruhan: 4899

3 0.73

5 0.69

Evaluation

Based on table 4 shows that each cluster has a different DBI value. DBI testing from the
number of K = 2 to K = 6 based on the process model used obtained varying DBI values. In
accordance with its function, namely DBI can measure the validity of a cluster, the cluster
results are more optimal if the DBI value is smaller or closer to 0. In this study, the smallest
DBI value in the Davies Bouldin Performance test was 0.614. This value was obtained at K =
2 and the members of cluster 0 were 2,882 and the members of cluster 1 were 2,017
members. Figure 7 shows some members of each cluster.
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Figure 7 Members of Each Cluster
Knowledge

From Figure 7, the book data that has been clustered into 2 (two) clusters can be seen. If
depicted in a scatter or bubble plot. Cluster 0 is dominated by light blue gradated with dark
blue while cluster 1 is dominated by cream gradated with a color that tends to orange. This
scatter plot shows the cluster against the number of book loans with the points on the plot
representing the book title.

The book titles in cluster O contain book titles related to research methodology, statistics,
measurement scales, assessment, and learning evaluation. While in cluster 1 tends to
contain psychology, counseling guidance, religion, philosophy, management, economics and
history as shown in the scatter plot in figure 8.
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Figure 8 Distribution Of Cluster K 2
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4. CONCLUSION

From the library book lending data, the clustering results using the K-Means algorithm
are divided into 2 (two) clusters. Cluster 0 mostly contains books related to research and
learning methodology, while cluster 1 contains books on psychology, religion, philosophy,
economic management and history. The results of this clustering can be used as a reference
for librarians in arranging books so as to attract visitors to borrow other similar books that
interest them.
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