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Abstract— The rapid advancement of Artificial Intelligence 

(AI) and its integration into chatbot applications have opened 

new opportunities for enhancing government administration 

and public services. However, developing and maintaining 

chatbots poses significant challenges due to the necessity of 

proficiency in machine learning and natural language 

processing, distinguishing it from conventional software 

development. To address these challenges, this paper introduces 

SI-PEKA, an innovative public service mobile application 

featuring the intelligent chatbot, Tanya Jaksa, integrated with 

advanced AI technology. By leveraging the GPT-4 assistant, 

facilitated by the OpenAI Platform API, SI-PEKA overcomes 

these development hurdles, ensuring precise and accurate 

responses without requiring extensive expertise in AI from 

developers. Currently, public service delivery at the Public 

Prosecutor’s Office in Pekanbaru is conducted manually. SI-

PEKA revolutionizes this process by offering AI-driven legal 

consultations, thereby enhancing efficiency and convenience for 

the public. This paper details the development, implementation, 

and testing of SI-PEKA, highlighting its transformative potential 

in public service delivery. The development process includes 

system analysis and design, application implementation, chatbot 

integration, testing, and iterative improvement. The application 

underwent rigorous Blackbox testing, achieving a 100% 

acceptance rate. Results indicate that SI-PEKA functions 

effectively, providing accurate responses to user queries and 

demonstrating its efficacy in addressing user needs. This study 

underscores SI-PEKA's role in driving innovation and adapting 

to the rapid advancements in AI technology to meet evolving 

user requirements. 

Keywords—Artificial Intelligence (AI), Chatbot, GPT-4, 

Mobile Application, OpenAI, Public Service 

I. INTRODUCTION 

In the continually advancing digital age, artificial 
intelligence (AI) technology has emerged as a crucial element 
in the alteration of governmental services globally. The 
utilization of AI presents novel prospects for administrations 
to enhance their efficiency, efficacy, and responsiveness in 
delivering services to the public. and are widely favored as a 
type of content that fits the pattern of modern life [1]. 
Governments worldwide are leveraging AI to enhance public 
services, administrative efficiency, decision-making, and 
strategic planning [2]. The theoretical frameworks employed 
in the field of public administration, including concepts like 

public value, transaction costs, and social equity, are being 
utilized for the purpose of examining the pros and cons 
associated with artificial intelligence algorithms in the realm 
of public service delivery[3].  

Studies have shown that AI can significantly impact the 
purchase of cutting-edge technology, data capabilities, and 
innovative capabilities of a nation, thereby modernizing public 
sector services [4]. Additionally, research indicates that AI can 
improve the quality of life for citizens, enhance access to 
public goods and services, and transform traditional public 
services into intelligent services. Furthermore, AI technologies 
such as ChatGPT/GPT AI have demonstrated the capability to 
revolutionize operational activities within various industries, 
such as customer service, thereby improving customer 
satisfaction [5]. A chatbot is a typical example of an AI system 
and one of the most elementary and widespread examples of 
intelligent Human-Computer Interaction (HCI) [6].  

The integration of AI chatbots in public service 
applications offers immediate customer support, efficient 
information dissemination, self-assessment tools, and 
connection to public services, showcasing the vast potential for 
enhancing user experience and service delivery [7]. Research 
underscores the significance of chatbots in streamlining public 
services and improving user interaction, ultimately leading to 
heightened citizen engagement and service quality[8]. By 
leveraging AI chatbots in public service application, can be 
essential for improving citizen engagement and the quality of 
services provided [9].  

Through the utilization of artificial intelligence, chatbots 
have the capability to replicate human interactions, thereby 
delivering immediate customer service [10]. They simplify 
access to information, offer quick responses, and operate 24/7 
without time constraint [11]. overall, Integrating AI 
technologies for example chatbots into mobile applications for 
public services presents a multitude of advantages for both 
governmental bodies and the general populace. 

Although, developing and maintaining chatbots is 
increasingly crucial and prevalent due to their significance and 
widespread use. Moreover, the creation of chatbots 
necessitates proficiency in distinct domains like machine 
learning and natural language processing, thereby setting it 
apart from conventional software development. Furthermore,  
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Challenges in integrating chatbots include the training of the 
chatbot's model [12]. Other studies also shown that integrating 
chatbots with external services, extensibility, scalability, and 
maintenance are challenges in building and deploying chatbots 
[13]. Furthermore integrating chatbots with mobile apps 
requires a set of desirable features to cater to a mixed user base, 
with features like multilingual support, ease of use, and 
accessibility [14]. 

Addressing these challenges, the deployment of the GPT-
4 assistant API represents a robust solution The GPT-4 
Assistant API is characterized by numerous essential 
characteristics and functionalities that distinguish it within the 
domain of natural language processing. This fourth-generation 
language model, known as GPT-4 and created by OpenAI, 
features a model size that surpasses one trillion, enhanced 
multilingual capabilities, enhanced contextual comprehension, 
and superior logical reasoning skills in comparison to its 
precursor, GPT-3 [15]. GPT-4's advanced capabilities in 
natural language processing and machine learning not only 
simplify the development of chatbots but also enhance their 
functionality, making them more adaptable to diverse user 
requirements and more easily integrable with existing systems. 
ChatGPT and GPT-4 can solve challenges in developing an AI 
chatbot by understanding people's interests through their 
questions submitted to it and predicting further enhancements 
[16][17][18]. 

These distinctive capabilities of GPT-4 make it an ideal 
platform for overcoming the challenges previously outlined in 
chatbot development. Therefore, in this study, we will leverage 
the GPT-4 Assistant API as the foundational technology for 
developing the chatbot feature within the SI-PEKA mobile 
application. This choice is driven by GPT-4's proven 
effectiveness in handling complex natural language processing 
tasks and its adaptability to diverse user interactions, ensuring 
a robust and user-centric service implementation. 

This research aimed to develop SI-PEKA, a mobile-based 
public service integrated with a Chatbot. The platform will 
encompass additional features such as E-Ticketing, provision 
of crucial information services, return of evidence, and the 
ability to apply for a prisoner visit permit. The development 
process of SI-PEKA involves several key stages: identification 
and analysis of issues, design of the application, 
implementation, as well as deployment. SI-PEKA is 
envisioned to function as a swift and precise application, 
serving as an enhancement to existing public service platforms 
by incorporating a chatbot feature that enhances user 
experience and service delivery. 

 

II. LITERATURE REVIEW 

A. Public Service 

Public service is an activity or series of activities fulfilling 

service needs based on statutory regulations for every citizen 

and population of goods and services, and/or administrative 

services provided by public service providers [19]. These 

services are intangible and do not result in ownership, 

focusing on satisfying socially beneficial interests and are 

often funded by state or local budgets [20]. 

B. Artificial Intelligence 

Artificial Intelligence (AI) refers to the capacity of a 

machine or computer system to imitate and execute functions 

typically necessitating human intelligence, including but not 

limited to logical reasoning, acquisition of knowledge, and 

resolution of problems as elucidated by the scholars [21]. AI 

encompasses a synthesis of computer science, logical 

reasoning, biological studies, psychological insights, 

philosophical principles, and various other fields. Its 

advancements have led to notable achievements in various 

areas, including speech recognition, image analysis, 

processing of human language, automated theorem proving, 

and the development of intelligent robotic systems [22]. 

Starting from past decade, significant technological strides 

have been made in the realms of AI and data science. While 

research in AI has been ongoing for many years across various 

applications, the current surge in AI enthusiasm marks a 

distinctive shift from previous iterations. The Google search 

engine and Chat-GPT exemplify how artificial intelligence is 

extensively integrated into society through everyday 

applications [23]. This shift is primarily attributed to a 

synergistic blend of faster computer processing capabilities, 

expansive data libraries, and a burgeoning pool of AI talent. 

Consequently, these factors have facilitated the swift 

advancement of AI tools and technologies [24]. In recent 

times, there has been extensive research into applying AI and 

machine learning to mobile devices. This effort seeks to 

improve computational capabilities and open avenues for new 

applications like facial recognition for unlocking, speech 

recognition, translating natural language, and enabling virtual 

reality experiences [25]. 

C. Chatbot 

A chatbot is a software program developed to replicate 
human dialogue through comprehension of queries and 
production of replies, thereby enabling cost-effective and 
expert customer service [26][27]. These chatbots are capable 
of automating routine tasks, which allows human employees 
to focus on more complex and creative activities [28]. They are 
constructed using a mix of Natural Language Processing 
(NLP) and Machine Learning (ML), increasingly 
incorporating more sophisticated models that use Neural 
Networks [29]. The chatbot is developed to utilize pattern 
matching, recognizing the structure of sentences and storing 
corresponding response patterns [30]. Chatbots have 
undergone substantial development alongside the 
advancement of artificial intelligence, being utilized across a 
range of sectors such as public sectors, education, customer 
service, entertainment, and personal assistance. 
Implementation of these chatbots often involves sophisticated 
technologies like neural networks, facilitating autonomous 
learning processes via machine learning. Moreover, the 
utilization of chatbots has the potential to improve user 
interactions by delivering prompt and precise information 
without temporal limitations. Chatbots have the capability to 
provide personalized question-and-answer sessions, known as 
Personalized Q&A, in order to enhance the speed and 
effectiveness of information delivery [31]. 

D. Mobile Application 

Mobile applications represent a shift from the integrated 
software systems typically associated with personal 
computers, offering discrete and restricted functionalities [32]. 
Mobile applications can be characterized as mobile operating 
systems functioning on smart devices, providing advanced 
computing capabilities and diverse functions tailored for use 



on mobile devices like tablets or smartphones. These 
applications enable users to seamlessly access internet services 
typically utilized on a Personal Computer (PC) with the added 
convenience of being portable and easily carried wherever one 
goes [33][34][35]. 

E. RESTful API 

A RESTful API, as outlined in the provided contexts, 

serves as a crucial mediator between users, clients, resources, 

and web services, allowing interactions with systems to 

retrieve information, perform actions, and maintain security 

protocols [28]. It operates based on a set of guidelines for 

designing resources accessed over HTTP endpoints, utilizing 

HTTP verbs to define actions on resources and structuring 

related resources with hierarchical URIs [36]. RESTful APIs 

are widely used in modern cloud applications, presenting 

challenges in testing due to their reliance on network 

communications and interaction with external services like 

databases [37]. Within the RESTful API, a REST client is 

incorporated to access data or resources located on the REST 

server. Each resource is identified either by a global ID or 

URIs (Universal Resource Identifiers). This characteristic 

renders the RESTful API highly compatible for integration 

with startup websites, particularly those catering to 

smartphone users, like the Takeaway application. However, 

despite this growing trend, there remains a lack of 

standardized practices concerning the development of 

RESTful web services, particularly in optimizing URI 

resource utilization [38]. 

  

III. METHODOLOGY 

This study focuses on the development of an Android-
based application, integrating a chatbot into the public service 
mobile application SI-PEKA. The development process is 
structured into four phases: (1) User Requirement; (2) 
Application Design; (3) Implementation and Testing. 

A. User Requirement 

This phase involves gathering and analyzing the 
requirements of the application from the perspective of the 
users. It aims to understand their needs and preferences to 
ensure that the final product meets their expectations. This 
phase commences with data collection through interviews and 
literature review. During the interview process, information is 
gathered by conducting interviews with the Head of 
Construction subdivision (Kasubagbin) at the Public 
Prosecutor’s Office in Pekanbaru. The data collected in this 
process encompasses the current operational flow of public 
services within the office and frequently asked questions 
during legal consultations. Once the data has been collected, it 
is subjected to analysis to identify and understand the needs of 
the users. 

B. Application and System Design 
Following the user requirements phase, the analysis results 

serve as the foundation for system design. Several 
considerations are taken into account during the design phase: 
(1) Selection of Mobile Operating System, The Android 
mobile operating system is chosen as the preferred platform 
due to its widespread adoption among the target users. This 
decision ensures compatibility and accessibility for the 
intended audience. (2) Development Tools, Android Studio is 

selected as the primary development environment for building 
the  application. The programming language Kotlin and the 
Jetpack Compose library are utilized for developing the 
application. Kotlin offers modern features and seamless 
integration with Android development, while Jetpack 
Compose simplifies UI development with its declarative 
approach. (3) Integration with RESTful API, A RESTful API 
will be incorporated into the system architecture for 
consuming and requesting responses from the Chatbot. This 
API will facilitate communication between the mobile 
application and the OpenAI Assistant GPT-4 API, which 
powers the Chatbot functionality. (4) By prioritizing 
simplicity, the application ensures that users can easily access 
and interact with the Chatbot functionality, enhancing their 
overall experience and satisfaction. Figure 1 show Use Case 
Diagram of SIPEKA Application. 

 

Fig. 1. Use Case Diagram 

 
The design approach emphasizes simplicity and usability, 

aiming to create an intuitive and easy-to-navigate interface for 
users. Figure 2 show the wireframe of the application. 
 

 

Fig. 2. Wireframes of SIPEKA Application 

 
In addition to the chatbot, the application will feature 

several functionalities, (1) Public Service: User can apply for 
public service that available at Public Prosecutor’s Office in 
Pekanbaru, there are E-Ticketing, provision of crucial 
information services, return of evidence, and the ability to 
apply for a prisoner visit permit. (2) Tracking: Upon applying 
for a public service, users will receive a tracking code. In this 
menu, users can track the status of their applications. (3) 
History: This section will display a list of all public services 
that the user has applied for. 



 
The application utilizes a RESTful API to communicate 

with the OpenAI API service for the chatbot functionality. The 
structure of the API service is illustrated in Figure 3. 

Fig. 3. OpenAI Assistant Api Structure 

 

To utilize the OpenAI Assistant API, it is necessary to 
employ five distinct endpoints provided, with the base URL 
being https://api.openai.com/v1/. These endpoints serve 
various functionalities: (1) Thread: A Thread represents an 
exchange of dialogue between a user and one or multiple 
Assistants. It is initiated when a user (via an AI application) 
commences a conversation with an Assistant. (2) Send 
Message:  This process entails dispatching a new message to 
the established thread. Content generated by users or 
applications is encapsulated within Message objects and 
appended to the Thread. These messages can contain both text 
and files. (3) Create Runs: Once all user messages are 
integrated into the Thread, it can be executed with any 
Assistant. Initiating a Run utilizes the model and tools 
associated with the Assistant to generate a response. These 
responses are subsequently appended to the Thread as assistant 
messages. (4) Get Runs: This step involves retrieving the 
response status from the current thread. The runs object may 
have multiple statuses, including queued, in progress, 
completed, failed, cancelled, or expired. (5) Message 
Retrieval: Upon the completion of the runs status, the assistant 
response can now be retrieved. The response is displayed as an 
array of messages, requiring retrieval of the latest one [39][40]. 

 

C. Implementation 

This section details the execution phase of the 

development process and delves into the technical aspects of 

the application. Task execution based on the design and 

coding principles of the selected programming language is 

outlined herein. Kotlin, coupled with the Jetpack Compose UI 

library, serves as the foundation for application development. 

Additionally, the Retrofit library is leveraged to facilitate 

seamless communication with the OpenAI API.  

The application underwent rigorous testing on both virtual 

emulators and physical devices to ensure functionality across 

various platforms. Compatibility testing was conducted to 

assess performance on different versions of the Android 

operating system, with a minimum support requirement of 

Android 8.0 Oreo. Additionally, specific tests targeted the 

chatbot's response accuracy and relevance to user queries. 

This meticulous Blackbox testing approach ensures that the 

application functions optimally and provides precise, 

satisfactory responses from the chatbot feature. 

IV. RESULT AND DISCUSSION 

A. Chatbot Implementation 

The implementation process of the chatbot entails a series 

of sequential steps. Initially, we established a new assistant 

within the OpenAI platform, assigning the name "Tanya 

Jaksa" to both the assistant and the chatbot within the 

application. Subsequently, we imparted instructions to the 

assistant based on insights gathered during user requirement 

interviews. 

Following this, from the array of models provided by 

OpenAI, we opted for GPT-4 due to its superior 

responsiveness and real-time data availability. Additionally, 

to further enrich the assistant's capabilities, we uploaded 

several .txt files containing frequently asked questions from 

legal consultations, thereby enhancing its repository of 

responses. 

Fig. 4. OpenAI Assistant Creation Process 

 

Prior to integrating the assistant into our application, we 

conducted thorough testing of its responses within the 

playground provided by the OpenAI platform. This iterative 

testing process involved multiple runs, necessitating 

adjustments and fine-tuning of the instructions to enhance the 

quality of the responses. 

Fig. 5. Chatbot response testing in OpenAI Platform Playground 



     The next step is to make a call to the Assistant API. This 

process includes several steps: (1) Establishing an API 

Service Interface: This interface enables the definition of 

functions for making requests to the OpenAI base URL. 

Within this interface, based on figure 3, we have implemented 

five functions: createThread, sendPrompt, createRuns, 

getRuns, and getMessageResponse. (2) Creating an Api 

Config object: This object plays a crucial role in constructing 

a new Retrofit instance. Initially, we crafted a function within 

the object to return the API service previously defined. 

Subsequently, we instantiated an HTTP client, selecting 

OkHttp for this application. Additionally, we applied a 

request header containing the OpenAI API key and integrated 

a logger for streamlined debugging in the request interceptor. 

Finally, we instantiated and built a new Retrofit instance, 

utilizing OkHttp as the client. (3) Executing the Request: The 

final step entailed executing the request through the Retrofit 

object. We implemented a new function within our Repository 

class to return a flow of chatbot message data class. Initially, 

the JSON response was converted into a readable string using 

the GSON converter. Subsequently, a new chatbot message 

instance was created from the result and returned as a flow. 

Fig. 6. OpenAI Assistant API Implementation Pseudocode 

 

B. SIPEKA Implementation 

SIPEKA mobile application implementation phase of the 

application was executed meticulously, building upon the 

foundation laid out in the earlier phases of the methodology. 

The process commenced with the wireframe UI design, as 

shown in Figure 2, serving as a visual blueprint for the 

application's user interface (UI). Leveraging the Jetpack 

Compose library expedited the UI development process 

significantly, owing to its declarative approach, which 

facilitated efficient and intuitive design implementation. 

The design goals we pursued aimed for simplicity and user-

friendliness.The UI structure and navigation of the application 

also shown in figure 7 and figure 8 show its implementation. 

Fig. 7. SIPEKA UI Navigation 

 

 
 

Fig. 8. SIPEKA UI Implementation 

 

Following the completion of the application prototype 

implementation, a comprehensive testing regimen was 

undertaken to validate the functionality of each feature and to 

identify areas for enhancement and refinement. Tests were 

conducted across a diverse range of devices and Android 

versions to ensure compatibility and optimal performance. 

Both virtual emulator and physical devices were utilized 

during testing procedures. 

First, we conducted Blackbox testing to evaluate the UI 

responsiveness and accessibility of the application across 

different devices. The application exhibited flawless 

performance with no discernible issues detected, 

demonstrating exemplary responsiveness and accessibility. 

Following successful initial testing, we examined the 

functionality of all features to ensure they operated as 

expected. The results, presented in Table 1, show that SI-

(a)  Home Screen (b)  Chatbot Screen  

1. Establish API Service Interface: 
  Define APIServiceInterface  

Function createThread()  

Function sendPrompt()  
Function createRuns() 

Function getRuns()  

Function getMessageResponse() 
  End Define 

2. Create ApiConfig object: 

      Define ApiConfig  
            Function getAPIService()  

Return APIServiceInterface instance  

            End Function  

 

            Instantiate OkHttpClient 

            Set request header with OpenAI API key  
            Integrate logger into request interceptor  

            Instantiate Retrofit instance with OkHttpClient 

      End Define  
3. Execute the Request:  

      Define Repository  

            Function getChatbotMessageDataFlow()  
Convert JSON response to readable string  

Create chatbot message instance from result  

Return chatbot message data as a flow 
            End Function  

      End Define  

4. Process Execution:  
      Establish APIServiceInterface  

      Create ApiConfig object  

      Execute getChatbotMessageDataFlow() function 



PEKA passed all five types of tests with a 100% success rate, 

confirming its robust and reliable performance.  

TABLE I.  TEST RESULT OF SIPEKA FUNCTIONALITY 

 
No Test Cases Expected Result Result 

1 Application 

Launching 

Show the splash screen 

and navigate to home 
screen 

Passes 

2 Public Service Menu 

(E-Ticketing, Crucial 

information services, 
return of evidence, 

Prisoner permission 

permit) 

User taps on public 

service card should be 

navigate to corresponding 
screen 

Passes 

3 All Public Service 

form submission 

User cannot submit the 

form unless all required 

field is filled and if 
succeeded, show the 

Success screen. 

Passes 

4 History Show all previously 

submitted public service 
application through the 

application and if clicked, 

navigate to the details of 
corresponding item 

Passes 

5 Chatbot User cannot submit the 

text field when input is 
empty. 

Passes 

  Conclusion Legitimate 

 

Subsequently, we conducted an in-depth evaluation of the 

chatbot feature within the application. Our objective was to 

ensure that the chatbot's responses were accurate and aligned 

with user queries, in accordance with the predefined 

instructions established on the OpenAI platform. Following 

rigorous testing of five response scenarios using frequently 

asked question, we confirmed that the chatbot consistently 

provided responses that met user expectations and accurately 

addressed their inquiries. 
 

TABLE II.  CHATBOT RESPONSE TEST 

 
No Question Bot Response Result 

1 How to pay 
the e-ticket? 

Visit tilang.kejaksaan.go.id, enter 
registration number, check the 

data, and pay trough available 

payment option. 

Accepted 

2 What is 
required to 

requesting a 
return of 

evidence 

If evidence was a vehicle, 
requirement was a Copy of ID 

Card, 2 copy of BPKP and 2 copy 
of STNK, anything else beside a 

vehicle is Copy of ID Card 

Accepted 

3 How do I 

submit 
important 

information? 

1. Identify Important Information: 

Make sure the information you are 
submitting is important and 

relevant to legal or law 

enforcement needs. 
2. Direct Visit: You can also visit 

the Pekanbaru District Prosecutor's 

Office directly to submit this 
information. Be sure to bring all 

required documents and valid 

personal identification. 

Accepted 

4 How do I 

request a 

prisoner visit 
permit? 

1. Submit a request for permission 

to visit via official letter addressed 

to the Pekanbaru District 
Prosecutor's Office. The letter 

must include details of the prisoner 

to be visited, the purpose of the 
visit, and the date of the planned 

visit. 

Accepted 

2. Include valid identity 
documents, such as KTP or 

passport. 

3. Once approved, a visiting 
permit letter will be given. 

5 I want to 

report a 

criminal act of 
corruption, 

how do I do it? 

To report a criminal act of 

corruption, you can submit an 

Important Information application 
via the SI-PEKA application or 

come directly to the nearest 

prosecutor's office. It is important 
to remember that reports of 

criminal acts of corruption must be 

based on PP No. 43 of 2018 

Accepted 

 
 

V. CONCLUSION 

SI-PEKA marks a revolutionary leap in public service 

applications, integrating advanced AI and the intelligent 

chatbot, Tanya Jaksa, to enhance service delivery at the Public 

Prosecutor’s Office in Pekanbaru. By leveraging the GPT-4 

assistant via the OpenAI Platform API, SI-PEKA provides 

precise legal consultations, improving user experience and 

accessibility. Rigorous testing and iterative improvements 

have made SI-PEKA a robust tool, poised to transform public 

service delivery. This innovation underscores the potential of 

AI to streamline processes and empower individuals, 

exemplifying how technology can enhance efficiency, 

accessibility, and inclusivity in public services. 
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