
International Proceeding Conference on Information Technology, 

Multimedia, Architecture, Design, and E-Business (IMADE). Vol.2, August 2022  

p-ISSN: 2747-1764, e-ISSN: 2747-1756 http://eprosiding.idbbali.ac.id/index.php/imade 

 

16 
 

DEVELOPING SEMANTIC ONTOLOGY FOR PRACTICAL DIGITAL 
BALINESE DICTIONARY  

  
Cokorda Pramartha1), IW Arka 2), Kevin Kuan3), and IDMBA Darmawan 4)  

1,4) Net-Centric Computing Lab, Udayana University, Bali 80361, Indonesia 
cokorda@unud.ac.id   

2) Australian National University, Canberra 2601, Australia 
3) The University of Sydney, Sydney 2006, Australia 

 

 
ABSTRACT 

There has been an increase in the number of young millennial Balinese who are 
bilinguals showing a shift with high competency in Indonesian at the concomitant 
expense of their Balinese language competency and related indigenous knowledge. 
The project takes advantage of the momentum with the surge of the enthusiasm and 
needs for online learning in the current context of COVID-19. The project focuses on 
digital dictionary research and development, addressing a clear gap in this space of 
Balinese digital humanity to have a learning resource in the broader literacy context 
of culture and language preservation and education. The digital dictionary online 
design is expected to benefit Balinese learners and other parties, including academic 
communities in Bali and across the globe. The language digital dictionary is a cross-
lingual system to facilitate the translation of a source language to a target language 
based on keywords to query the translation.  The use of keyword-based query for 
translation presents an ambiguity, which the use of ontology can help to minimise.  
The design, development, and evaluation of Balinese language dictionary ontology 
in this study was done in consultation with Balinese language experts. 

Keywords: Balinese Language, Digital Dictionary, Semantic Ontology, Balinese 
Dictionary, Digital Heritage 
 

 

1. INTRODUCTION 

Bali is one of the thousands of islands in Indonesia, and is recognized internationally 

for its deep, rich, and diverse cultural heritage.  According to the latest study by the 

Indonesian Education and Culture Ministry (Kemendikbud), around 250 million 

people live in Indonesia, with 718 indigenous languages spoken among 600 different 

ethnic groups (Hutapea, 2020).  However, a study by the Summer Institute of 

Linguistics (SIL) indicated that 13 indigenous languages have been forgotten and 

lost due to the community no longer using them for daily communication (Widiyanto, 

2018).  Researchers believe that the extinction of an indigenous language means 

the loss of philosophical values, rules, beliefs, and historical and cultural knowledge 

related to that language (Dixon, 1997).  

 

The Balinese language, spoken mainly on the islands of Bali and Lombok, is one of 

718 living indigenous languages spoken in Indonesia.  People in Bali practice 

different hierarchy levels of Balinese language, in which they use different word 

classifications to speak to different groups of the Balinese social system.  The 

Balinese language hierarchy consists of two major classifications 1. Basa Bali 

Singgih (high tongue), this language usually utilise by Balinese when they 

communicate with someone with a different caste and 2. Basa Bali Sor (middle and 

low tongue), this language level is used when Balinese speak with someone that has 

the same or lower level of caste (Pramartha, Iswara, & Mogi, 2020; Suwija, 2019).  
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In the past, Balinese people utilized the Balinese language for daily communication 

within the family and community. Teaching of the Balinese language is also 

accommodated in formal education (elementary and high school). However, today it 

is understood that fewer and fewer Balinese practice their mother tongue, and the 

scope of usage has become narrow (Beratha, Sukarini, & Rajeg, 2017). With the 

spread of the COVID19 pandemic, all levels of school and social interactions and 

communication have become challenging, which has hindered the spread and 

growth use of Balinese language. The Balinese younger generation has been 

required to utilize information technologies for their learning, including of the 

Balinese language. Many schoolteachers provide students with Balinese language 

material with limited references, such as a dictionary. Many students have 

experienced difficulty understanding the Balinese language, and they try to source it 

from the traditional dictionary and the Internet with limited help. Using a traditional 

Balinese dictionary becomes challenging because many of the words are missing 

(alus, madya, and sor) and the order of words is quite complex when dealing with a 

non-basic word (kata dasar). 

 

In Indonesia, the erosion of understanding of mother tongue languages, especially 

by the younger generation, may be due to the globalization of the use of English and 

use of the national language (Bahasa Indonesia). Also, the limited availability of 

Balinese content and digital dictionaries has decreased the enthusiasm of the 

Balinese younger generation to learn about their language.  This has raised 

concerns in many groups, such as academics, local people and the international 

community. Losing the ability to use mother-tongue languages not only causes a 

loss of understanding of the structure of the language, but also a loss of 

understanding of cultural knowledge and history. 

 

The aim and significance of the current initiative project is to increase the 

understanding of the Balinese language for Balinese people who live in Bali, and the 

Balinese community overseas. This knowledge is normally spread using daily 

communication within the Balinese social system and community.  The development 

of a semantically practical digital Balinese dictionary will provide an opportunity for 

interested Balinese and others to learn and understand the Balinese cultural 

knowledge. This project also supports the Governor of Bali regulation number 80 of 

2018 and Bali Province regulation number 4 of 2020 concerning the Protection and 

Use of Balinese Language, Literature and the Implementation of the Balinese 

Language Month. Currently, there is no reliable and comprehensive digital Balinese 

dictionary that can be used by people who want to learn, preserve and spread the 

use of Balinese language.  Therefore, this initiative research project is expected to 

help the local government and Balinese people by utilizing information technology to 

protect, maintain and preserve the Balinese language, not only in the school domain 

but in all organizations and communities in Bali and in other countries. 

 

2. RESEARCH DESIGN 

Our study is based on a design science research methodology (DSRM) (Peffers, 

Tuunanen, Rothenberger, & Chatterjee, 2007) that consist of five stages: 1. Problem 

identification; 2. Objective for solutions; 3. Design and development; 4. 

Demonstration and evaluation; and 5. Communication (see Figure 1).  The DSRM 

focused on developing a proof-of-concept level prototype, and evaluating the 

resulting information technology artefact using a selected group of users to solve 

humanities and heritage problems (Pramartha & Davis, 2016).  Due to the nature of 
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our research problem, we start the sequence of DSRM from the problem-centered 

initiation phase, as previously mentioned that a limited digital resource is available 

for those who would like to learn about Balinese language and culture.  Based on 

the problem identification we intend to develop a practical digital Balinese dictionary 

with a semantic web technology that can utilized manipulated by the computer-based 

program and human. 

 

The design and development of our approach will be described in the next section, 

and will involve a Community-based Crowdsourcing (CBC), a specific type of user 

on the Internet with a personal engagement (Brambilla, Ceri, Mauri, & Volonterio, 

2014) to populate data in our semantic ontology. 

 

Figure 1. Research phases 

 
3. RELATED WORK 

The use of dictionaries in the school domain aims to improve student vocabulary and 

develop their language skills.  The use of proper vocabulary by a student is 

dependent on the way they acquire and transform the information in the dictionary 

into their daily habits.  Dictionaries can be classified as either printed or digital.  A 

study by Thenmozhi and Aravindan (2018) suggests that the users (middle school 

student) tend demonstrate a better attitude toward a digital dictionary compared to a 

printed version. 

 

A language digital dictionary is a cross-lingual system that allows users to translate 

a source language to a target language based on keywords to query the translation.  

The use of keyword-based query for translation presents an ambiguity, which the 

use of ontology can help to minimize. A study by Thenmozhi and Aravindan (2018) 

shows the development of an ontology – specifically, for a bilingual Tamil-English 

dictionary – provides a positive result in terms of recall precision. 

 

The semantic web makes use of an ontology to represent the knowledge base and 

web resources. Ontology is the backbone of the semantic web: it connects symbols 

that humans understand with forms that can be processed by machines; thus, 

ontology becomes a bridge between humans and machines. An ontology is a 

mechanism to represent a set of knowledge based on the relationship between 

concepts contained in a particular domain. Thus, an ontology can be used to present 

information semantically and to organize and map a collection of information 

resources in a systematic and structured manner. This is very useful in terms of data 

interoperability because it can be done in a more effective and efficient manner 

(Lombardo & Pizzo, 2016). Moreover, ontology also has the benefit of increasing 

accuracy in the process of searching for information on the web. 
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4. RESULTS AND DISCUSSION 

The ontology design and development method utilized a Methontology (Fernández-

López, Gómez-Pérez, & Juristo, 1997; Pramartha, 2020), which comprises of three 

events: 1. Knowledge acquisition; 2. Evaluation; and 3. Documentation.  Moreover, 

this approach involves of six stages (specification, conceptualization, formalization, 

integration, implementation, and maintenance).  We did not strictly follow the 

project’s determined process and stages and have instead used a adjusted iterative 

and incremental method due to the nature of our project. 

 

In this stage, we design and develop a basic ontology to model the domain of 

Balinese language.  The well-known Simple Knowledge Organization System 

(SKOS) that support for basic ontologies for language resources (Grévisse & 

Rothkugel, 2020; Miles & Bechhofer, 2009) and the Lexicon Model for Ontologies 

(lemon)  as an outcome research of the Ontology Lexicon community group 

(OntoLex) (Bosque-Gil, Gracia, Montiel-Ponsoda, & Aguado-de-Cea, 2016) studied 

and integrated to the basic ontology model developed.  The large semantic electronic 

lexical database for English (WordNet) that minimize the ambiguity between word 

(Vial, Lecouteux, & Schwab, 2019) also being studied that will later be used to merge 

the populated data in Balinese or Indonesia language to English.  

 

In the first stage, we model the domain in the Balinese language or in the Indonesian 

language. Also, we focus to include the basic vocabulary items within the set called 

the Swadesh list, to begin with.  Selected Balinese community members are involved 

to give an initial understanding of the language being studied. For each resource 

we utilized the Resource Description Framework (RDF) localization using 

(rdfs:label) to represent the resource in different languages, such as English.  

We modelled the Balinese language ontology (see Figure 2) as follows: 

- To be modelled as concepts or classes: 

o All entities that are families of Balinese language levels or classes; 

for example: BasaSor, BasaSinggih 

- To be modelled as individuals: 

o All types of words 

o All entities that cannot have subclasses or instances 

 

This in-progress study adopts the ontology development workflows used by 

Pramartha, Davis, and Kuan (2017) that comprise five stages (specification, 

conceptualization, formalization, implementation, and maintenance) and while 

Figure 2. Classes of levels of Balinese language 
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similar to them, due to the nature of our project, we did not exactly follows each of 

the steps in sequence.  

 

We utilize OWL2 language representation and the protégé ontology editor (Musen & 

Protégé, 2015) to create the classes, relationship, and example instances as shown 

in Figure 3 and the representation in the computer code shown in Example 1. 

The draft of basic ontology Balinese dictionary is available at   

http://dpch.oss.web.id/Bali/BalineseDictionary.owl#.  Moreover, here is a sample 

(see Example 1) of the ontology representation in Turtle triple syntax serialization 

(ttl) to represent the semantic relationship of the word séda (dead).  The syntax 

shows the synonyms of séda (Balinese high tongue) (:Séda) to bangka (Balinese 

low tongue) (:BasaKasar :Bangka), antonym maurip (lexinfo:antonym 

:Maurip), and synonym mati (Indonesian language) (:synonym :Mati) and dead 

(English) (lexinfo:synonym :Dead). Also, it shows how to write the word in 

Unicode Balinese script (:aksaraBali "���").  Moreover, the syntax also uses the 

SKOS vocabulary to write an example of usage in Balinese language 

(skos:example  “Kelian Banjar Penamparan sampun séda”@ban) 

 

Example 1: Turtle triple syntax séda (dead) 

# Core model 

@prefix : <http://dpch.oss.web.id/Bali/BalineseDictionary.owl#> . 

# Other model 

PREFIX lexinfo: <http://www.lexinfo.net/ontology/2.0/lexinfo#> 

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> 

PREFIX owl: <http://www.w3.org/2002/07/owl#> 

PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#> 

PREFIX thk: <http://dpch.oss.web.id/Bali/TriHitaKarana.owl#> 

PREFIX kamus: 

<http://dpch.oss.web.id/Bali/BalineseDictionary.owl#> 

PREFIX vcard: <http://www.w3.org/2006/vcard/ns#> 

PREFIX dc: <http://purl.org/dc/elements/1.1/> 

PREFIX lexicog: <http://www.w3.org/ns/lemon/lexicog#> 

PREFIX lexinfo: <http://www.lexinfo.net/ontology/3.0/lexinfo#> 

PREFIX lime: <http://www.w3.org/ns/lemon/lime#> 

PREFIX ontolex: <http://www.w3.org/ns/lemon/ontolex#> 

PREFIX skos: <http://www.w3.org/2004/02/skos/core#> 

 

Figure 3. Entities developed on the protégé ontology editor 
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http://dpch.oss.web.id/Bali/BalineseDictionary.owl#Séda 

:Séda a owl:NamedIndividual , :BasaAlusSinggih ; 

 lexinfo:synonym :Bangka , :Dead , :Mati , :Padem ; 

 :aksaraBali "���" ; 

lexinfo:antonym :Maurip ; 

skos:example  “Kelian Banjar Penamparan sampun séda”@ban ; 

lexinfo:partOfSpeech lexinfo:noun . 

 

Ontograph plugins in the protégé ontology editor can be used to visualize the 

relationship of the sample ontology above (see Figure 4). 

 
Figure 4. Example of the semantic of word dead (séda) 

5. CONCLUSION 

We present the initial phase of our study dealing with the humanity and heritage 

domains of the Balinese language. Our contributions include the development of a 

basic ontology, and the relationships of words in Balinese language to represent this 

knowledge, that can be utilized by computer-based systems.  Currently, we are 

working to develop a web-based user interface to allow the Community-based 

Crowdsourcing populating data in the practical digital Balinese Dictionary.  
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