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Abstract 
This research article discusses the development and implementation of a digital Doteli 
dictionary, designed to bridge the linguistic gap between Doteli, Nepali, and English. The 
trilingual dictionary app operates on Android platforms and offers functionalities such 
as word meaning searches, antonym/synonym retrieval, pronunciation guides, language 
translation, and the ability to bookmark words.Physical dictionaries have several limita-
tions, including bulkiness, low portability, time-consuming searches, difficulty in mod-
ification, limited accessibility, and the absence of pronunciation features. According to 
the literature, no digital version of the Doteli dictionary has been developed to date. This 
research aims to address these limitations by providing a digital version of the Doteli 
dictionary that includes all the aforementioned features.Drawing inspiration from tradi-
tional dictionaries, the digital version seeks to preserve, promote, and make the linguistic 
richness of the Doteli language more accessible. The development and testing of the 
app follow the System Development Life Cycle (SDLC) approach, with all sample data 
sourced from physical dictionaries. The system has been successfully implemented and 
installed on Android-based mobile devices using Java programming. This work is benefi-
cial for language learners, linguists, researchers, teachers, students, and developers.

Keywords: Doteli language, tri-lingual dictionary, digital implementation, Android appli-
cation.
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Introduction
A dictionary, whether in book form or as an electronic tool, serves as an indis-

pensable resource for understanding and communicating within and across languages. 
It provides word meanings, antonyms, synonyms, etymologies, and pronunciations, and 
often acts as a bridge between different linguistic communities (Oxford University Press, 
n.d.). Throughout history, dictionaries like the Oxford Dictionary, Nepali Dictionary, 
Hindi Dictionary, and Nepali Birhat Sabdkoshs have played a crucial role in preserving 
language and facilitating communication. Dictionaries can be broadly categorized into 
general and specific types. General dictionaries encompass a wide range of words from 
various domains, offering a comprehensive view of language as it is used in everyday 
contexts. On the other hand, specific dictionaries focus on terms and meanings related to 
particular fields, such as medicine, computing, education, or finance. These specialized 
dictionaries are vital for professionals, researchers, and students who need precise and 
context-specific information.

Language is dynamic, constantly evolving to reflect changes in society, technology, 
and culture. In this context, the role of dictionaries extends beyond mere reference; they 
are instrumental in language formation and development. They standardize spelling, pro-
nunciation, and meaning, providing a common framework that ensures clarity and consis-
tency in communication. However, with the advent of digital technology, the traditional 
concept of a dictionary has undergone significant transformation. Digital dictionaries 
offer numerous advantages over their physical counterparts, including portability, ease of 
access, and the ability to update content quickly. These features are particularly important 
in regions with diverse linguistic landscapes, where language preservation and accessibil-
ity are ongoing challenges.

This article focuses on the digital implementation of a Doteli dictionary—a dictio-
nary specifically designed for the Doteli language, which is spoken by a significant pop-
ulation in the hilly regions of Nepal. Despite its rich linguistic and cultural heritage, the 
Doteli language has not yet been fully documented or widely accessible in digital form. 
This poses a risk to its preservation, especially as younger generations increasingly adopt 
dominant languages like Nepali and English for communication and education.

The lack of a comprehensive digital platform for the various Doteli dialects pres-
ents several challenges. Traditional paper-based dictionaries, while valuable, are often 
inaccessible to the broader public due to their physical limitations. They are bulky, less 
portable, and time-consuming to navigate. Moreover, they lack features such as easy 
modification, pronunciation guides, and translation capabilities, which are essential for 
both language learners and native speakers. These limitations hinder the effective use 
and preservation of the Doteli language, particularly in a globalized world where digital 
literacy is rapidly becoming the norm.
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This research aims to address the need for a versatile, heritage-sensitive dictio-
nary that overcomes the limitations of traditional paper-based dictionaries. The primary 
objective is to develop a digital version of the Doteli dictionary that not only preserves 
the cultural heritage of the Doteli language but also enhances its portability, accessibility, 
and efficiency. This digital dictionary will include several advanced features: users will be 
able to search for words and their meanings, find antonyms and synonyms, access pro-
nunciation guides, and translate words between Doteli, Nepali, and English. Additionally, 
the dictionary will allow users to bookmark frequently used words, making it a practical 
tool for both everyday communication and academic research.

The digital implementation of the Doteli dictionary is not just a technical project; 
it is a cultural initiative aimed at preserving and revitalizing a language that is integral 
to the identity of its speakers. By providing a modern, user-friendly platform, this proj-
ect seeks to make the Doteli language more accessible to both native speakers and those 
interested in learning it. It will serve as a valuable resource for linguists, researchers, 
students, and educators, facilitating further study and preservation of the language.

In today’s rapidly changing world, languages are increasingly under threat from 
globalization and technological advancement. Many indigenous languages, like Dote-
li, risk being overshadowed by more dominant languages, leading to a loss of cultural 
diversity and linguistic heritage. The digital implementation of the Doteli dictionary is 
a response to this challenge. It aims to adapt traditional linguistic resources to modern, 
accessible formats that meet the needs of contemporary users.

The rationale behind this research is grounded in the belief that language preser-
vation is critical to maintaining cultural diversity. As languages evolve, it is essential to 
ensure that they are documented, studied, and passed on to future generations. By trans-
forming the Doteli dictionary into a digital format, this project seeks to contribute to the 
ongoing efforts to preserve the Doteli language. It also aims to provide a practical tool 
that can be easily updated and expanded, ensuring that the dictionary remains relevant 
and useful in the face of changing linguistic trends.

Furthermore, this project recognizes the importance of digital literacy in today’s 
educational landscape. By making the Doteli dictionary available in a digital format, this 
research will empower a new generation of learners and educators to engage with the Do-
teli language in innovative ways. It will also encourage further research and development 
in the field of digital linguistics, opening up new possibilities for the study and preserva-
tion of other under-documented languages.

In conclusion, the digital implementation of the Doteli dictionary is a significant 
step forward in the preservation and promotion of the Doteli language. It addresses the 
limitations of traditional paper-based dictionaries and provides a modern, accessible 
platform for language learning and research. This project is not only a technical achieve-
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ment but also a cultural initiative that underscores the importance of preserving linguistic 
diversity in a rapidly changing world

Literature Review
History of the Doteli Language

According to the literature, Doteli, or Dotyali (डोटेली), is an Indo-Aryan language 
spoken by approximately 800,000 people, most of whom live in the far-western region 
of Nepal. It is a dialect of Khas, an ancient form of the modern Nepali language, and is 
written in the Devanagari script (Wikipedia, 2023). Doteli holds official status in Nepal 
as per Part 1, Section 6 of the Constitution of Nepal 2072 (2015) (Constitution Bill of 
Nepal, 2072). There are four main dialects of Doteli: Baitadeli, Bajhangi Nepali, Darchu-
li, and Doteli (Eichentopf, 2014). The mutual intelligibility among these dialects is high, 
allowing them to share language-based materials. The Language Commission of Nepal 
has recommended Dotyali as an official language in Sudurpashchim Province (Language 
Commission, 2021).

According to Sankrityayan, Doteli or Dotyali is a dialect of the Kumaoni language, 
which was brought to Doti by a section of the Katyuri dynasty of Kumaon, who ruled 
over Doti until 1790. The Doti kingdom was formed after the Katyuri kingdom fragment-
ed into eight different princely states (Vaidya, 2005). In Nepal, Doteli is considered a 
dialect of Nepali. In 2012, Dotyali was reclassified by Ethnologue as a distinct language 
of Nepal and assigned the ISO code 639-3 dty (Eichentopf, 2014).

There have been few studies focusing on the sociolinguistics of the Doteli lan-
guage, concentrating on its history, commonalities across its dialects, and lexical varia-
tions. However, no significant efforts have been made to develop a digital dictionary for 
the Doteli language.
Review of Online Dictionaries

There are numerous online dictionaries available on the web, each with its purpose 
of promoting language and culture. Some notable examples include:

The Oxford Online Dictionary, which is the largest dictionary in the world. It 
provides the usage of 500,000 words and phrases, past and present, from across the En-
glish-speaking world. It is a monolingual dictionary, meaning it only provides meanings, 
antonyms, synonyms, and pronunciations of English words(Oxford University Press, 
n.d.).

In the context of Nepal, several online dictionaries are available, primarily focused 
on providing word meanings between Nepali and English. Some examples include:

The English-Nepali.com English to Nepali Dictionary (2023) offers meanings in 
English to English, English to Nepali, Nepali to English, and Nepali to Nepali. It also pro-
vides antonyms, synonyms, and translations between English and Nepali. The dictionary 
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contains more than 500,000 word meanings (English-Nepali.com, 2023).
Another example is the Nepali Expert Nepali to English Dictionary, which is a 

simple translator that converts Nepali words into English(nepaliexpert.com).
The Shabdakosh English-Nepali Bilingual Dictionary provides meanings and 

translations for English and Nepali languages. It contains more than 30,000 English and 
Nepali words (Shabdakosh, n.d.).

A Dotyali Multilingual Dictionary, which is a paper-based resource, provides word 
search functionality, antonym and synonym checkers, and translations between Doteli, 
Nepali, and English (Joshi, Tiwari, Negi, Biyogi, Khatiwada, Badu, & Joshi, 2022).
Research Gap

While there have been successful efforts to digitize Nepali to English and English 
to Nepali dictionaries, there has been no significant work on digitalizing the Doteli dic-
tionary or translating Doteli words into Nepali and English, and vice versa. This research 
seeks to bridge this gap by transforming the traditional Doteli dictionary into a dynamic, 
interactive Android application. This digital transformation aims to overcome the lim-
itations of physical dictionaries, such as bulkiness, lack of portability and accessibility, 
difficulty in modification, risk of physical damage, high searching costs, and the absence 
of pronunciation and bookmarking features.

Research Methodology
Development Methodology

The Software Development Life Cycle (SDLC) approach was followed in this 
research. According to Martin (2008), the SDLC involves the analysis, design, implemen-
tation, and maintenance of a system. In the analysis phase, the existing system is studied 
to identify reasons for failure or areas for improvement. This phase involves consulting 
with end-users to identify the system’s requirements, constraints, and goals. Requirements 
refer to the services provided by the system and are classified into two categories: func-
tional and non-functional.

Functional requirements are directly related to the system’s functions specifical-
ly-the services the system should provide to end-users or what the end-users expect from 
the new system. Non-functional requirements refer to operational constraints, such as 
safety, security, and efficiency. These requirements are gathered through various methods, 
including user interviews, direct observations in the working environment of the existing 
system, and reviewing existing documents. For this research, the requirements of the Do-
teli dictionary were first identified by studying the limitations of the physical dictionary. 
The functional requirements of this system include enabling word searches, providing 
meanings in different languages (Doteli, Nepali, and English), offering antonyms and 
synonyms for each word, providing pronunciation in all three languages, and offering a 
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bookmark feature.
Once the system has been analyzed, the design phase begins. The design phase 

involves creating the overall architecture of the system, which serves as a blueprint for 
the entire system. This phase maps out the system, showing the components and their 
interrelationships. During the design phase, various aspects of the system are planned, 
including input/output design, form design, database design, and interface design. Addi-
tionally, algorithms for each module or component are developed (Rath & Mohapatra, 
2020). Several tools, such as context diagrams, data flow diagrams, and use case diagrams 
can be used to represent the system’s design. The logical design of the Doteli dictionary 
is visualized in Figure 1 below. The overall components are shown in a block diagram, 
and the subsequent section details the algorithm of each component, explaining how they 
work and are implemented.
Figure 1
Main modules of Doteli dictionary.
 

 

 

 

 

 

 

Word search  Antonym/ Synonym 
Checker   

Language Translator  

Audio pronunciation  Book mark  

Doteli Dictionary 
 

Module Description
Word Search: This module is used to search for words in the dictionary database. It lists 
multiple words from the dictionary for the user. The working mechanism of this module 
is shown below.
Algorithm for Word Search:

1.	 Start
2.	 Enter a word
3.	 Compare the entered word with dictionary words stored in the dictionary database
4.	 If the word matches, list the words
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5.	 End
Language Translator: This module translates Doteli words into Nepali and English and 
vice versa. The working mechanism of this module is shown below.
Algorithm for Language Translator:

1.	 Start
2.	 Enter a word
3.	 Match the entered word with dictionary words stored in the dictionary database
4.	 If the word matches, choose a translation option:
5.	 Doteli to English
6.	 Doteli to Nepali and vice versa
7.	 End

Bookmark: This feature stores frequently searched words. When a word is searched and 
the user wants to add it to the bookmark, it is easily added and stored until cleared by the 
user. It reduces the search cost for words; rather than searching through the entire dic-
tionary, the user can retrieve the word from the bookmark once it is added. The working 
mechanism of this module is shown below.
Algorithm for Bookmark:

1.	 Start
2.	 Select the word from the dictionary and click the “Add to Bookmark” option
3.	 The word is added to the bookmark
4.	 If the same word needs to be searched again, the user can easily find it in the book-

mark file
5.	 End

Pronunciation: This module provides the pronunciation of words in any language, i.e., 
Doteli, English, and Nepali. The working mechanism of this module is shown below.
Algorithm for Pronunciation:

1.	 Start
2.	 Select the word
3.	 Click on the audio button
4.	 End

Use Case Diagram of the Doteli Dictionary
A use case diagram visually represents how users interact with a system. It includes 

actors, who can be individuals or external entities that engage with the system, and use 
cases, which are the functional components of the system that process user inputs and 
generate responses. The use case diagram for the Doteli dictionary, shown in Figure 2, 
illustrates these interactions clearly.
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Figure 2
Use case diagram of Doteli dictionary

 Word search  

Antonym/ Synonym 
checker                   

Language Translator  

Pronunciation  

Book mark  

Activity Diagram of the Doteli Dictionary
Activity diagrams are essential for visualizing the sequence of actions within a 

process. They help clarify complex workflows, business processes, or software func-
tionalities, making them valuable in software engineering, business analysis, and system 
design. The activity diagram for the Doteli dictionary, shown in Figure 3, outlines the 
system’s workflow.
Initially, the app screen loads. Once opened, users are presented with three main options:

1.	 Sidebar: Located at the top left corner, this contains options for the bookmark list 
and information about the app.

2.	 Search Bar: Users can search for words, add searched words to the bookmark, and 
listen to their pronunciation by clicking the audio button.

3.	 Language Selector/Translator: This feature offers four translation options: Doteli to 
Nepali, Nepali to Doteli, Doteli to English, and English to Doteli.
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Figure 3
Activity diagram of Doteli dictionary

Implementation
In the SDLC, after the system design phase, the next step is system implementa-

tion. During this phase, the system is coded, tested, and installed.
In the coding phase, the system’s architecture is translated into a set of programs or 

software that operates on a device, whether a computer or mobile device. This system is 
developed using Android Studio with Java programming for the front end and SQLite for 
the back end.

Sample data for coding the system was obtained from the physical Doteli dictio-
nary named Dotyali Multilingual Dictionary(Joshi, Tiwari, Negi, Biyogi, Khatiwada, 
Badu, & Joshi, 2022). The sample data are presented in Table 1 and Table 2.
Table 1 
Data Set for Doteli to English
Key Value Synonym Antonym
cOn now Today then
cs8\ stubborn Difficult compliant
cs/f] expensive Costly cheap
csnbf/ wise Intelligent stupid
cs:dft\ unexpected Unpredicted expected
cfFp diarrhoea Dysentery constipation
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cfFs8f figure Statistic
cfFvf eye
cfFvfu]8L iris
cfF6L courageous Bold cowardly
Osnf] alone Lonely fondness
Ov jealousy Mistrust trust
Ov' sugar cane
Oª\uln; english
OR5of wish Want unwanted
pO that
pOsf his
pOsL her
pOnf]s heaven Swarga hell
psNn' climb Mount descend
Ps one
Psbd immediately Instantly
Psgf; evergreen Endless random
Ps6\6f united Combined divided
Psfu| concentrated Focus daydream
P]+7g oppression Suppression freedom
P]gf mirror
P]a blame Criticize innocent
P]la accused
P]+/fn wasp
cf]vbf] medicine Cure
cf]u6\6' capture Catch free
cf]uNof buckwheat
cf]8fgf] playful shy
cf]t shelter Shade

Table 2 
Dataset for Doteli to Nepali
Key Value Synonym Antonym
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cOn clxn] Cfh klxn]

cs8\ c8\8L lhb\bL cg'?k

cs/f] dxª\uf] ax'd'No ;:tf]

csnbf/ rgfvf] xf]l;of/ d'v{

cs:dft\ crfgs ckem{6 ck]lIft

cfFp cfFp df;L slAhot

cfFs8f tYo tYofª\s

cfFvf cfFvf Gog

cfFvfu]8L cfFvLu]8L nfnu]8L

cfF6L ;fx;L cfFl6nf] sfo/

Osnf] Psnf] PSnf] :g]x

Ov 8fxf å]if ljZjf;

Ov' pv' lnv'

Oª\uln; cª\|u|]hL

OR5of OR5f Rfxgf grflxg]

pO pxL

pOsf p;sf

pOsL p;sL

pOnf]s :ju{ k/nf]s g/s

psNn' pSng' r9\g' cjt/0f

Ps Ps

Psbd tTsfn em6\6

Psgf; ;d:jefj cGtlxg clgoldt

Ps6\6f Psq hd36 ljeflht

Psfu| Pslrt Wofg lbjf:jKg

P]+7g bafa lyrfO :jtGqtf

P]gf bk{0f

P]a bf]if cfnf]rgf lgbf]{if

P]la vf]6f]

P]+/fn cl/ª\ufn

cf]vbf] cf]vtL cff}ifwL

cf]u6\6' cf]u6\g' ;dfTg' :jtGq

cf]uNof kmfk/

cf]8fgf] r~rn nhfn'
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cf]t cf]t 5xf/L

	 After the system is coded, it will be tested to ensure it performs the required 
functions. The system has been tested using the data collected earlier, and it functions as 
expected. Snapshots of the testing results are shown below.
Step 1: First, the icon of the app will appear on the computer screen as shown in Figure 6
Figure 4
Icon of  Dotlei dictionary

Step 2: Next, the system is started by clicking on the icon. After clicking the icon, the 
screen loading process will be displayed on the device, as shown below. In this article, 
this process is referred to as the Splash Activity.
Figure 5
Splash Activity or screen loading process

Step 3: After the Splash Activity is completed, the Main Activity will be displayed on the 
screen. This screen includes the Navigation Button, Search Bar, and Language Change 
Button, as shown in Figure 6.

In the Search Bar, users can enter a word to search the dictionary. Once a word is 
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entered, the system will list possible matches from the dictionary database.
Figure 6
Main activity of Doteli dictionary

Step 4: After selecting a word, the Detail Activity window will open, displaying the 
word’s meaning in another language, definition, synonyms, and antonyms. From this 
Detail Activity, users can bookmark the word using the Bookmark Button and hear the 
pronunciation using the Pronunciation Button. The visual representation of this process is 
shown in Figure 7.
Figure 7
Detail activity window
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The steps outlined above indicate that all testing has been completed. Following 
the testing phase, the next step in the implementation process is installation. During the 
installation phase, the system is deployed on the organization’s devices for which it was 
designed. The system, intended for Android-based mobile devices, has been successfully 
installed and operates perfectly.

Results and Discussion
The system has been successfully coded, tested, and installed on Android-based 

devices. Testing has confirmed that the system performs as intended, executing all its 
functions effectively. Users can search for words and their meanings, find antonyms and 
synonyms, translate words between Doteli, English, and Nepali, hear pronunciations, and 
bookmark words.

However, the system is not a complete solution as the Doteli language encompass-
es a vast array of words, dialects, and variations influenced by different geographical ar-
eas and social norms. Nevertheless, the system can be expanded to accommodate various 
regions within the far-western province. Future developments could include extending 
the dictionary to a multilingual format, rather than just trilingual, and converting it into a 
web-based application.

Conclusion
This article focuses on the digital implementation of the Doteli dictionary, a crucial 

tool for preserving the linguistic and cultural heritage of the Doteli language, spoken pre-
dominantly in the Far-Western Province of Nepal. As English and other global languages 
gain prominence, Doteli faces the risk of becoming endangered, underscoring the need to 
safeguard its vocabulary and cultural significance. 

While there have been efforts to study and protect the Doteli language, these have 
largely been limited to paper-based systems. This article specifically addresses the tran-
sition of the Doteli dictionary to a digital format. Traditional paper dictionaries are often 
bulky, less portable, difficult to modify, inefficient, and prone to physical damage. To 
address these issues, this research has developed a digital version of the Doteli dictionary 
for Android-based systems.

The digital dictionary was developed using Java programming and follows the 
System Development Life Cycle (SDLC) methodology. Data for the implementation were 
sourced from the physical Dotyali Multilingual Dictionary (Tiwari, T. D., Negi, A. S., 
et al., 2022). The digital version supports functionalities such as word search, meaning 
retrieval, antonym and synonym lookup, translation between Doteli, English, and Nepali, 
pronunciation, and bookmarking.

Beyond these features, the digital dictionary contributes to archiving Doteli linguis-
tic heritage. It serves as a valuable resource for language learners, linguists, researchers, 
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teachers, students, and developers. Future enhancements could include expanding the 
dictionary to a multilingual format covering various Doteli dialects and other languages 
such as Hindi, Chinese and Japanese and converting it into a web-based application.
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