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Abstract  

Libraries are institutions that collect printed and recorded knowledge. Books can be borrowed at the library for a 

length of time according to library regulations. Based on observations that some types of books in the library of 

STMIK Kaputama have a very high ratio of the number of borrowers, while the availability of books is limited. The 

addition of new book collections cannot be done because the storage capacity of the collection is limited. Based on 

these conditions, the grouping of book collections based on the length of book borrowing is carried out to optimize 

the service time for borrowing books. This application was created to assist librarians in determining the optimal 

length of book borrowing. So in this case, we will design and build a system that will be used in grouping library 

book collections based on the length of borrowing and the variables determined using the clustering method. The 

purpose of this research is to design and build a system for grouping library book collections in order to produce 

information quickly about the availability of books in the library.   
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INTRODUCTION 

 

 A library is an institution that collects printed and recorded knowledge. Books can be 

borrowed in the library with long borrowing according to library regulations. Based on the 

observation that most types of books in the library Stmik Kaputama has a very high ratio of the 

number of borrowers, while the availability of books is limited. The addition of a new collection of 

books can not be done because the capacity of the collection storage space is limited. based on these 

conditions, the grouping of book collections based on the length of book lending is carried out to 

optimize the service of book lending. 

This application was created to assist librarians in determining the optimal length of book 

borrowing. So in this case will design and build a system that will be used in grouping library book 

collections based on the length of borrowing and variables determined by using the clustering 

method, in order to facilitate and shorten the time in providing fast and precise information to library 

visitors.  

Based on the background of the above problems, the problems that can be formulated as follows: 

1. How to analyze library book data based on book borrowing time using k-Means algorithm? 

2. How to make an application that can provide information quickly about the data about 

borrowing library books? 

3. How to apply k-Means algorithm in processing stack of data about library book borrowing? 

Limitations made in this issue is as berkut: 

1. The method used is clustering method with K-Means algorithm and software used MATLAB 

version 7.7.0 (2008). 

2. Variables to be used are: Majors, types of books, long borrowed 

3. The Data used is the data of 2016 - 2020 

Based on the above explanation, the objectives of this study are as follows : 

1. To determine the results of visitor data processing and generate library book collection 

information. 
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2. To determine the results of the application of the k-Means algorithm in the library book 

collection. 

3. To design and build a system for grouping library book collections. 

The benefits obtained from the preparation of this thesis is: 

1. Can obtain information about the relationship of visitor data with the availability of book 

collections 

2. Can generate information quickly about the availability of books in the library. 

3. Can facilitate grouping (cluster) data by using clustering method and K-Means algorithm 

 

 

RESEARCH METHODS 

 

Definition Of Data Mining 

Data mining is often known as the term used to find knowledge hidden in the database. Data mining 

is a process that uses statistical, mathematical, artificial intelligence and machine learning techniques 

to extract and identify useful information and related knowledge from various related databases. 

Meanwhile, according to Gorunescu (Prasetio, 2014, p.1) " Data mining is a job that utilizes data to 

be something important in various fields, ranging from academic, business, to medical” 

Clustering 

Clustering is a data analysis method that is often included as one of the data mining methods whose 

purpose is to Group data with the same characteristics. According to Eko Prasetyo (2012, h.178) " 

Clustering is the grouping of data (objects) based solely on the information found in the data that 

describes those objects and the relationships between them” 

 

RESULTS AND DISCUSSION 

 

Flowchart Design  

The design process that will be built in the grouping of library book collections based on the length 

of borrowed books, student majors, types of books using the clustering method will have a flowchart 

description as follows : 
Start

Inputdata (yang 
sudah di 

transformasi)

Menentukan 

jumlah centroid

Hitung cluster

Hitung jarak objek 
berdasarkan centroid

Group 
berdasarkan 

jarak terdekat

Apakah ada objek 
berpindah group

Hasil analisis

Stop

Tidak

Ya

 
Figure 1. Flowchart System 
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Supporting Data 

The Data used as supporting research adalahsebagai following :  

Table 1. Book Borrower Data 

No Department Types Of 

Books 

Long Borrowed 

1 SI Friendter 2 Day 

2 SI Facebook 1 Day 

3 SI Algoritma data 

mining 

3 Day 

4 SI Algoritma data 

mining 

7 Day 

5 MI Adobeflash 

profesional cs 

5 

1 Day 

6 MI Analisis 

perekonimian 

7 Day 

7 MI Analisis 

perekonimian 

7 Day 

8 SI VB 3 Day 

9 KA Gaul Via 

Internet 

6 Day 

10 KA Gaul Via 

Internet 

6 Day 

11 KA Gaul Via 

Internet 

6 Day 

12 KA Gaul Via 

Internet 

6 Day 

13 KA Gaul Via 

Internet 

6 Day 

14 KA Gaul Via 

Internet 

6 Day 

15 SI Google Earth 2 Day 

16 MI Komdat 5 Day 

17 SI Komdat 4 Day 

18 SI Sukses 

Membangun 

toko Online 

3 Day 

19 SI Power Point 

2010 

2 Day 

20 SI PHP my sql 5 Day 

 

Application Of The Method 

To determine the group of a single object, the first thing to do is measure the Deuclidean distance 

between two points or objects or X and Y which is defined as follows: 

Deuclidean (X,Y) =√((X1-Y2)^2 ) 

Tabel 2 Data Book Lenders.  
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No Department Types Of 

Books 

Long 

Borrowed 

1 SI Friendter 2 Day 

2 SI Facebook 1 Day 

3 SI Algoritma data 

mining 
3 Day 

4 SI Algoritma data 

mining 
7 Day 

5 MI Adobeflash 

profesional cs 5 
1 Day 

6 MI Analisis 

perekonimian 
7 Day 

7 MI Analisis 

perekonimian 
7 Day 

8 SI VB 3 Day 

9 KA Gaul Via 

Internet 
6 Day 

10 KA Gaul Via 

Internet 
6 Day 

11 KA Gaul Via 

Internet 
6 Day 

12 KA Gaul Via 

Internet 
6 Day 

13 KA Gaul Via 

Internet 
6 Day 

14 KA Gaul Via 

Internet 
6 Day 

15 SI Google Earth 2 Day 

16 MI Komdat 5 Day 

17 SI Komdat 4 Day 

18 SI Sukses 

Membangun 

toko Online 

3 Day 

19 SI Power Point 

2010 

2 Day 

20 SI PHP my sql 5 Day 

 

Initialization of major criteria 

Here below is a table of initialization criteria majors students in Stmik Kaputama which can be seen 

in the table below: 

Table 3. Initialization of department criteria. 

Department  Code (X)  Description 

1 Komputerisasi 

Akutansi 

KA 

2 Manajemen 

Informatika 

MI 

3 Sistem Informasi SI 

 

Initialize book type criteria 

Here below is a table of initialization criteria of the type of book that can be seen in the table below: 

Table 4. Book type initialization.  
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Code Type Book (Y) 

1 Adobeflash profesional cs 5 

2 Algoritma data mining 

3 Analisis perekonimian 

4 Facebook 

5 Friendter 

6 Gaul Via Internet 

7 Google Earth 

8 Komdat 

9 PHP my sql 

10 Power Point 2010 

11 Sukses Membangun toko 

Online 

12 VB 

 

Initialization of the borrower's old criteria 

Here below is a table of initialization criteria old borrower which can be seen in the table below: 

Table 5. Old Initialization Of The Borrower.  

Code Long Borrowed (Z) 

1 1-3  day 

2 4-5  day 

3 6-7  day 

 

In order for the above data can be processed by using the K-means clustering algorithm, the data of 

nonnominal data such as majors, types of books and borrowing time must be initialized first in the 

form of numbers.  

 

Table 6. Data Transformation 

No Department 

(X)  

Types Of 

Books (Y) 

Long 

borrowed 

(Z) 

1 3 5 1 

2 3 4 1 

3 3 2 1 

4 3 2 3 

5 2 1 1 

6 2 3 3 

7 2 3 3 

8 3 12 1 

9 1 6 3 

10 1 6 3 

11 1 6 3 

12 1 6 3 

13 1 6 3 

14 1 6 3 

15 3 7 1 

16 2 8 2 

17 3 8 2 

18 3 11 1 
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19 3 10 1 

20 3 9 2 

 

Perhitungan data berdasarkan Algoritma K-means clustering 

Iterasi 1 

Centroid 1 = (3, 5, 1) taken from at random from the data 1 

Centroid 2 = (3, 4, 1) taken from at random from the data 2 

Centroid 3 = (3, 2, 1) taken from at random from the data 3 

Description: 

The value of the centroid is taken randomly from the data that has been transformed. 

Parts A (3, 5, 1) 

K=3, centroid 1 = (3, 5, 1), centroid 2 = (3, 4, 1), centroid 3 = (3, 2, 1) 

Distance from C1 (X) = √                           = 0 

Distance from C2 (Y) = √                           = 1 

Distance from C3 (Z) = √                           = 3 

Table 7 Results Of Iteration 1 Calculation 

No (X)  (Y) (Z) Distance 

from C1 

Distance from 

C2 

Distance 

from C3 

Group 

 X Y Z     

1 3 5 1  0  1  3 1 

2 3 4 1  1   0   2 2 

3 3 2 1  3   2   0    3 

4 3 2 3  3.61   2.83   2 3 

5 2 1 1  4.12   3.16   1.41  3 

6 2 3 3  3   2.45   2.45  2 

7 2 3 3  3   2.45   2.45  2 

8 3 12 1  7  8   10 1 

9 1 6 3  3  3.46   4.90  1 

10 1 6 3  3  3.46   4.90  1 

11 1 6 3  3  3.46   4.90  1 

12 1 6 3  3  3.46   4.90  1 

13 1 6 3  3  3.46   4.90  1 

14 1 6 3  3  3.46   4.90  1 

15 3 7 1  2  3  5 1 

16 2 8 2  3.32   4.24   6.16  1 

17 3 8 2  3.16   4.12   6.08  1 

18 3 11 1  6  7   9  1 

19 3 10 1  5  6  8 1 

20 3 9 2  4.12   5.10   7.07  1 

 

Description: 

1. If the centroid 1 is smaller then the cluster results in Group 1. 

2. If the centroid 2 is smaller then the cluster results in Group 2. 

3. If the centroid 3 is smaller then the cluster results in Group 3. 

Old Group: {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0} 

New Group :  {1,2,3,3,3,2,2,1,1,1,1,1,1,1,1,1,1,1,1,1} 

Group changes occur, then proceed to the next iteration. 
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For group 1 there are 14 data; 
C1 1 = (3+3+1+1+1+1+1+1+3+2+3+3+3+3)/14 = 2.07 

C1 2 = (5+12+6+6+6+6+6+6+7+8+8+11+10+9)/14 = 7.57 

C1 3 = (1+1+3+3+3+3+3+3+1+2+2+1+1+2)/14 = 2.07 

For group 2 there are 3 data; 

C1 1 = (3+2+2)/3 = 2.33 

C1 2 = (4+3+3)/3 = 3.33 

C1 3 = (4+3+3)/3 = 2.33 

For group 3 there are 9 data; 

C1 1 = (3+3+2)/3 = 2.67 

C1 2 = (2+2+1)/3 = 1.67 

C1 3 = (1+3+1)/3 = 1.67 

Iterasi 2 

Centroid 1 = (2.07, 7.57, 2.07)  

Centroid 2 = (2.33, 3.33, 2.33)  

Centroid 3 = (2.67, 1.67, 1.67)  

Part A (3, 5, 1) 

K=3, C1 = (2.07, 7.57, 2.07), C2 = (2.33, 3.33, 2.33), C3 = (2.67, 1.67, 1.67) 

Distance from C1 (X) = √                                    = 2.94 

Distance from C2 (Y) = √                                    = 2.24 

Distance from C3 (Z) = √                                    = 3.42 

Table 8. Calculation Results Iteration 2 

 

No 

   Distance from 

C1 

Distance from 

C2 

Distance from 

C3 

Group 

 X Y Z     

1 3 5 1  2.94   2.24   3.42  1 

2 3 4 1  3.84   1.63   2.45  2 

3 3 2 1  5.75   2  0.82  3 

4 3 2 3  5.72   1.63   1.41  3 

5 2 1 1  6.66   2.71   1.15  3 

6 2 3 3  4.67   0.82   2 2 

7 2 3 3  4.67   0.82   2  2 

8 3 12 1  4.65   8.79   10.36  1 

9 1 6 3  2.12   3.06   4.83  1 

10 1 6 3  2.12   3.06   4.83  1 

11 1 6 3  2.12   3.06   4.83  1 

12 1 6 3  2.12   3.06   4.83  1 

13 1 6 3  2.12   3.06   4.83  1 

14 1 6 3  2.12   3.06   4.83  1 

15 3 7 1  1.53   3.96   5.39  1 

16 2 8 2  0.44   4.69   6.38  1 

17 3 8 2  1.03   4.73   6.35  1 

18 3 11 1  3.71   7.81   9.36  1 

19 3 10 1  2.81   6.83   8.37  1 

20 3 9 2  1.71   5.72   7.35  1 
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Old Group: {1,2,3,3,3,2,2,1,1,1,1,1,1,1,1,1,1,1,1,1} 

New Group: {1,2,3,3,3,2,2,1,1,1,1,1,1,1,1,1,1,1,1,1} 

 Because in the 1st and 2nd iterations the cluster position does not change or there is an 

equation, the iteration calculation is stopped.  
 

 

CONCLUSION 

 

Of the 20 data there are 3 groups, namely Group 1 there are 14 data and Group 2 there are 3 data and 

Group 3 there are 3 data. As for the explanation, there are 3 groups as follows: 

Cluster 1 there are 14 Data with the value : 

1. Based on the above calculation, it can be seen that in cluster 1 group of book collections based 

on the most borrowed length with majors (X) is MI (Information Management), and for the type 

of Book Group (Y) borrowed is Google Earth, and the length of borrowed books (Z) is 1-3 days. 

2. Cluster 2 There are 3 Data with the value : 

Based on the above calculations can be seen that the cluster 2 is a collection of books based on 

the length of borrowing the least with the Department (X) is MI (Information Management), and 

for the type of Book Group (Y) borrowed is Economic Analysis, and the length of borrowed 

books (Z) is 1-3 days.  

3. Cluster 3 there are 3 Data with the value : 

4. Based on the above calculation, it can be seen that the cluster of 3 groups of book collections 

based on the length of borrowing with the Department (X) is MI (Information Management), and 

for the type of Book Group (Y) borrowed is Adobeflash professional cs 5, and the length of 

borrowing books (Z) is 1-3 days.  
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