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Abstract  

 
Libraries have the main task of processing library materials by classifying books according to certain methods. Dewey Decimal 

Classification (DDC) is the most widely used method in the world to determine book classification in libraries. However, the 

classification process using DDC is inefficient because it takes a long time for the large number of books in the library. This is 

a serious problem experienced by all libraries, so a solution is needed to bridge the problem. automatic classification system 

can be the right alternative to overcome the problem. In this research, an automatic classification system based on DDC using 

the Multinomial Naive Bayes Method so that it can speed up the classification process. This system was created using the 

CodeIgniter framework with the PHP programming language and MariaDB. Test results from 100 training data and 30 test 

data show that there are 24 test data with correct classification results and 6 test data with incorrect classification results. So it 

can be concluded that the accuracy rate of the test is 80%. 

 

Keywords: Dewey Decimal Classification; Book Classification System; Multinomial Naïve Bayes; Automatic Classification; 

CodeIgniter Framework 

 

 
1.  Introduction 

 

 The library is a work unit in an educational 

institution. The library is a place to store a collection 

of library books to support the educational process. 

The existence of a library as a place to develop 

information and knowledge managed by an 

educational institution, as well as an educational tool 

to help smooth the horizons of educators and students 

in teaching and learning activities. Over time, libraries 

have also added or adapted many formats or 

technologies in their role of organizing and preserving 

information (Herron et al., 2017). 

 Libraries have the main task in processing library 

materials, namely classifying books according to 

certain methods. Dewey Decimal Classification 

(DDC) is the most widely used method in the world to 

determine book classification (labelling) in libraries 

(Watthananon, 2015). DDC is a hierarchical 

classification system that adheres to the “decimal” 

principle to divide all fields of science into 10 (ten) 

main classes. The 10 (ten) main classes are given a 

code/number symbol (hereinafter referred to as 

notation). In DDC, the more specialized a book 

subject is, the longer the notation. DDC continues to 

evolve over time and many structural changes occur 

new knowledge. This research uses the 23rd edition of 

the DDC structure as a reference for determining the 

type of book (Saha & Hatua, 2021). 

 Book classification activities using the DDC 

method require a lot of effort, librarians must go 

through several stages to determine book 

classification. In the first stage, the librarian can do the 

classification by looking at the information in the book 

catalog. However, not all books have complete 

information in the book catalog. If the book catalog 

information is incomplete, then the second stage 

librarians can classify by looking at the book title. 

However, if the book title is too general, then the third 

stage of the librarian can classify the book by looking 

at the synopsis of the book and analyzing it. From this 

analysis process, the results of book classification 

based on the DDC method are obtained. The 

classification process is less efficient because it takes 

a long time for the large number of books in the 

library. This is a serious problem experienced by all 

libraries, so a solution is needed to bridge the problem. 

automatic classification system can be the right 

alternative to overcome these problems (Mulyani et 

al., 2021) 

 Automatic classification can be done by applying 

text mining methods. In previous research, the 

classification of Turkish language documents was 

carried out using the Naïve Bayes approach which is 

one of the machine learning methods (Baygin, 2019). 

In other research, text mining classification can also 

use multinomial naive bayes (Setianingrum et al., 

2018). The multinomial model is designed to 

determine the frequency of terms i.e. the number of 
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times a term occurs in a document. Given the fact that 

a term may be very important in determining the 

sentiment of a document, the nature of this model 

makes it a viable option for document classification. 

Based on the results of the description, this research 

developed an automatic book classification system 

based on DDC by applying the multinomial naive 

bayes method. 

2.  Literature Review 

 

2.1 Library 

A library is a form of learning resource 

organization that consists of a process of planning, 

organizing, supervising in a work unit and to collect, 

store, and maintain a collection of library materials 

that are systematically managed and arranged in a 

certain way by utilizing human resources to be used as 

a source of information (Ibrahim, 2017). Libraries can 

carry out their duties well if library materials can be 

organized and stored regularly, making it easier for 

users to retrieve the information needed.  

 

2.2 Book Classification 

Book classification is the process of grouping 

books according to the category they belong to. A 

book can be grouped into certain categories based on 

the words in the title of the book. Words or sentences 

contained in a book have certain meanings and can be 

used as a basis for determining the category of the 

book (Watthananon, 2015). 

 

2.3 Text Category 

Classification or categorization is the process of 

finding models or functions that explain or distinguish 

concepts or classes of data, with the aim of being able 

to estimate the class of an object whose label is 

unknown. Text categorization is important and the 

need for it will increase over time, because the data 

will increase over time and the storage media will also 

get bigger. So it is necessary to study methods for text 

categorization and test them through experimenting 

with several categorization methods. 

In text categorization, a set of categories (labels) 

and a collection of text data are given that serves as 

training data, which is the data used to build the 

model, and then a process is carried out to find the 

right category for the text data, which is the data used 

to determine the accuracy of the model. 

The core of a classification system is the pattern 

discovery stage, but the complete text categorization 

process is divided into 3 main stages, namely the 

initial process of text (text preprocessing), text 

transformation into an intermediate form (text 

transformation/feature generation), and pattern 

discovery, as can be seen in Figure 1. The initial input 

of this process is a text data and produces output in the 

form of patterns as a result of interpretation (Manning 

et al., 2008). 

 
Figure 1. Text Categorization Stages 

 

2.4 Multinomial Naïve Bayes 

One of the models of Naive Bayes that is often 

used in text classification is Multinomial Naïve Bayes. 

Multinomial Naive Bayes is a supervised learning 

method, so each data needs to be labeled before 

training. The probability of a document d being in 

class c can be calculated using Equation (1). 

 
(1) 

 

P (c | d)  : Probability of document 

d being in class c 

P (c)   : Prior probability of a 

document being in class c 

{t1,t2,t3,...,tn} : Tokens in document d 

that are part of the vocabulary with number n 

P(tk | c)  : Probabilitas bersyarat 

term 𝑡𝑘 berada di dokumen pada kelas c 

 

Document classification aims to determine the best 

class for a document. The best class in Naive Bayes 

classification is determined by finding the maximum 

a posteriori (map) of a class through Equation (2). 

 (2) 

 

Cmap : maximum a posteriori (map) of a class 

 

The probability value of a document in a class is 

obtained from the result of multiplying the prior 

probability value of each class with the probability 

value of the term in the document of a class which will 

then determine the highest multiplication value as the 

best class. To find the prior probability value of each 

class, we can use Equation (3). 

 
(3) 

 

P (c) : Prior probability of each class 

Nc  : Number of classes in question 

N  : Total number of classes 

 

Meanwhile, to find the probability value of terms in 

documents of a class can use Equation (4). 

 

(4) 
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P (tk|c)  : The probability of term t being in 

a document of class c 

count (tk|c) : Number of occurrences of term t 

in documents with class c 

count (c)  : Number of occurrences of all 

terms in class c 

|V|   : Number of occurrences of all 

terms in all classes 

 

2.5 Dewey Decimal Classification (DDC) 

DDC is the world's most widely used method for 

categorizing (labeling) books in libraries. Book labels 

in DDC are constantly updated to enable better 

discovery across all topics in multiple languages. The 

advantages of this DDC method are universal and 

more systematic (Sri Eka Putri, 2017). DDC is a 

hierarchical classification system that adheres to the 

“decimal” principle to divide all fields of science into 

10 (ten) main classes. The 10 (ten) main classes are 

given a code or numerical symbol (hereinafter referred 

to as notation). There are ten (10) main classes in the 

grouping of book categories in the DDC, consisting of:   

a) Computer Science, Information & General 

Works  

b) Philosophy & Psycology  

c) Religion  

d) Social Sciences  

e) Language  

f) Science  

g) Technology  

h) Arts & Recreation  

i) Literature  

j) History & Geography 

 

 

3.  Method 

3.1 Multinomial Naïve Bayes Method 

This research method generally aims to build a 

Web System Development for Book Type 

Classification Based on Dewey Decimal 

Classification by Utilizing the Multinomial Naive 

Bayes (MNB) Method using the CodeIgniter 

framework and PHP as a programming language. The 

MNB method is applied in this web system to facilitate 

the automatic book classification process in a library. 

The application of the MNB method goes through 

several stages: 1) dataset collection, 2) data splitting, 

3) text processing, 4) MNB method. Flowchart of the 

implementation method can be seen from the display 

in Figure 2. 

 
Figure 2. MNB Methods  

 

3.1.1 Dataset Collection 

The dataset needed to create this application is 

book data with categories based on the DDC format. 

For data needs, the author conducted an interview with 

the librarian of the Indramayu State Polytechnic. The 

title of the book in the dataset is in Indonesian. The list 

of main classes in the DDC can be seen in table 1. 

 
Table 1. DDC Main Class List 

Class Category 

000 Computer science, information & general works 

100 Philosophy & psychology 
200 Religion 

300 Social sciences 

400 Language 

500 Science 

600 Technology 

700 Arts & recreation 

800 Literature 

900 History & geography 

 

3.1.2 Data Splitting 

At this stage, the training data and test data are 

separated. The book data used as training data in the 

MNB method calculation process is 100 data divided 

into 10 data. While the test data is 30 data divided into 

3 data for each main DDC class including classes 000, 

100, 200, 300, 400, 500, 600, 700, 800, and 900. 
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3.1.3 Text Processing 

In the text processing stage, text is broken down 

into a form that can be digested by machine learning 

algorithms using the MNB Method. Text processing is 

done through the stages of case folding, tokenizing, 

filtering and stemming 

 

3.1.4 Implementation method MNB 

The implementation of the MNB method is carried 

out with the PHP programming language using the 

CodeIgniter framework. The stages of this method 

consist of: 1) calculate the prior probability in each 

category, 2) calculate the probability of the term in 

each category, 3) calculate the probability of the 

document in each category. 

 

3.2 System Architecture 

The development of a Web System for Book Type 

Classification Based on Dewey Decimal 

Classification by Utilizing the Multinomial Naive 

Bayes Method aims to improve the services of a 

library in classifying the type of book collection. With 

this application, it is expected that rhe book 

classification process can be done automatically while 

still following the Dewey Decimal Classification 

(DDC) rules, making it easier for librarians to classify 

books and search for books as needed. The system 

overview can be seen from the display in Figure 3. 

 

 
Figure 3. System Architecture 

 

3.3 System Design 

Use case diagram is a graphical representation of 

some or all actors, use cases and interactions between 

these components that introduce an application to be 

built, used to explain how the steps should be done by 

the system. 

 
Figure 4. System Design 

 

4.  Result 

 

This research produces a Web System 

Development for Book Type Classification Based on 

Dewey Decimal Classification by Utilizing the 

Multinomial Naive Bayes Method which can be used 

to carry out the classification process automatically 

with the method applied so as to improve services in a 

library in terms of classifying library materials in it. In 

this application there is only one user interface, 

namely Admin. Admin is in charge of processing all 

data including training data, test data, and book data. 

Admin can add, change, and delete these data. 

 

4.1 Design Implementation 

4.1.1 Login Page 

The login page is used by admins and librarians to 

access the functions provided by the application, the 

display of this page can be seen in Figure 5. 

 
Figure 5. Login Page 

 

4.1.2 Dashboard Page 

The librarian dashboard page will appear when the 

librarian successfully logs in to the application, This 

page has some information including the amount of 

Training Data, Test Data, and Book Data. Display 

This page can be seen in Figure 6 
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Figure 6. Dashboard Page 

 

4.1.3 Training Page 

The training data page contains a list of training 

data that has been added along with the results of the 

text processing that occurs in it. added along with the 

results of the text processing that occurs in it. The 

display of this page can be seen in Figure 7. 

 
Figure 7. Training Data Page 

 

4.1.4 Testing Data Page 

The test data page contains a list of test data that 

has been added along with the results of the text 

processing and classification process that occurs in it. 

The display of this page can be seen in Figure 8. 

 
Figure 8. Testing Data Page 

 

4.1.5 Book Data Page 

The book data page contains a list of book data that 

has been added. This book data list can not only be can 

also be changed and deleted. The display of this page 

can be seen in Figure 9. 

 
Figure 9. Book Data Page 

 

4.2 Method Implementation 

In the application of the MNB method, testing was 

carried out on 30 test data with 100 training data 

consisting of all main classes in DDC and available 

along with the results of text processing. The dataset 

used is book data at the Indramayu State Polytechnic 

Library. The title of the book in the dataset is in 

Indonesian. 
 

4.2.1 Training Data 

 Book data used as training data in  MNB method 

calculation process consists of 100 data divided into 

10 data for each main DDC class including classes 

000, 100, 200, 300, 400, 500, 600, 700, 800, and 900. 

An example of some of the data can be seen in Table 

2. 

 
Table 2. Sample Training Data on Method Implementation 

No Book Title Class 

1 Web Statis dan Dinamis dengan 

Dreamweaver 8 

000 

2 Filsafat Timur : Sebuah pengantar ke 

Pemikiran-Pemikiran Timur 

100 

3 Mudah & Praktis Belajar Tajwid 200 

4 Pendidikan Kewargaan (Civic Education) : 

Demokrasi Hak asasi  

Manusia dan Masyarakat Madani 

300 

5 Kamus Mandarin Indonesia 8000 Kata 400 

6 Fisika Dasar 500 

7 Jam Piket Organ Tubuh 600 

8 101 Tip & Trik Kamera Digital 700 

9 Buku Penuntun Membuat Tesis Skripsi 

Disertasi Makalah 

800 

10 Antara Daerah Dan Negara Indonesia 
Tahun 1950-an 

900 

 

4.2.2 Testing Data 

 The book data used as test data in the calculation 

process of the multinomial naive bayes method 

consists of 30 data divided into 3 data for each main 

DDC class including classes 000, 100, 200, 300, 400, 

500, 600, 700, 800, and 900. An example of some of 

the data can be seen in Table 3. 

 
Table 3. Sample Testing Data on Method Implementation 

No Book Title Class 

1 Desain Web Interaktif dan Dinamis 

dengan Microsoft FrontPage XP 

000 
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No Book Title Class 

2 Pola Dasar Pengembangan SDM P3JJ : 
Profesi dengan 3 Jalur Ber 

Jenjang 

100 

3 Dahsyatnya Membaca & Menghafal 
Alqur'an 

200 

4 Pendidikan Kewarganegaraan dan 

Pancasila untuk Perguruan Tinggi 

300 

5 Ilmuan dan Bahasa Indonesia 400 

6 Mekanika Teknik Edisi keempat 500 

7 Soal-Soal Biologi Lengkap Tes Masuk 
Perguruan Tinggi 

600 

8 Shalat an Amazing 700 

9 Dewey 800 
10 Biografi Abu Bakar Ash Shiddiq 900 

 

4.2.3 Classification Result 

 The classification results of 30 test data show 24 

test data with correct classification results and 6 test 

data with incorrect classification results (indicated by 

the red line). The 6 incorrect test data include books 

entitled “Pola Dasar Pengembangan SDM P3JJ : 

Profesi dengan 3 Jalur Ber Jenjang”, “Soal-Soal 

Lengkap Biologi Tes Masuk Perguruan Tinggi”, 

“Shalat an Amazing”, “Residential Lighting : A 

Practical Panduan Desain Cantik dan Berkelanjutan 

Edisi Kedua”, “Dewey”, dan “Biografi Abu Bakar 

Ash Shiddiq”. From the results of the classification, 

the level of accuracy or precision of the classification 

process carried out can be calculated using the 

following equation: 

 
 The calculation shows that from 30 book data used 

as test data in the book type classification process 

based on the Dewey Decimal Classification format 

with the multinomial naive Bayes method, it produces 

an accuracy level of 80%. 

 

5. Conclusion    

 

Development of a web system for book type 

classification based on dewey decimal classification 

by utilizing the naive multinomial method bayes 

method was built using the codeigniter framework 

with the PHP programming language and the MYSQL 

database system. 

Automatic book classification in this application 

development is made by applying the DDC format to 

determine book categories and the multinomial naive 

bayes method for the classification process. 

The application of the multinomial naive bayes 

method in the development of this application is used 

to perform an automatic book classification process by 

applying the principle of the highest probability value 

of word occurrence in the title or synopsis of a book 

in a book category based on the DDC format. 

Test results from 100 training data and 30 test data 

show that there are 24 test data with correct 

classification results and 6 test data with incorrect 

classification results. So it can be concluded that the 

accuracy rate of the test is 80% 
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