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Objective: This study aims to design and implement an artificial intelligence (AI)-

based chatbot to assist software developers in debugging and generating programming 

solutions using Large Language Models (LLM) from Ollama. Method: The system was 

developed using the Waterfall methodology, encompassing stages of requirements 

analysis, design, implementation, testing, and maintenance. The AI model operates 

locally through Ollama, while Streamlit serves as the user interface for interactive 

communication between users and the chatbot. Results: Testing results show that the 

chatbot provides accurate and contextually relevant responses to programming queries, 

effectively supporting developers in debugging and code recommendation tasks. 

However, optimization is needed to improve system response time and processing 

efficiency. Novelty: The integration of a locally deployed LLM with a Streamlit-based 

interface presents a practical and secure solution for AI-assisted programming support, 

highlighting its potential to enhance developer productivity and reduce reliance on 

external cloud-based AI services. 
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INTRODUCTION  

The development of artificial intelligence (AI) technology has been growing 

rapidly in recent decades, having a significant impact on various sectors. One branch of 

AI that has experienced significant progress is natural language processing (NLP). Large 

language models (LLM), such as the Generative Pre-trained Transformer (GPT), are 

capable of processing and generating text with a level of accuracy approaching human 

intelligence [1].  This opens up significant opportunities for the development of 

applications that utilize AI to understand and generate human language in various 

contexts, including AI-based chat applications. 

AI-based chatbot applications have been widely implemented in various sectors, 

such as customer service, education, and virtual assistants on mobile and desktop devices 

[2].  Most of these applications are web-based and utilize internet connectivity to access 

AI models running on central servers. By using cloud technology, these applications can 

offer flexibility in faster system development and updates, enabling the use of large 

language models such as those offered by the Ollama platform, which can optimize the 

user experience by providing relevant and accurate answers related to programming. 

Ollama is one platform that provides access to a variety of large language models 

that can be integrated with local applications. This platform allows developers to build 

applications with AI models that can operate without relying on a central server, which 
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is very important in the context of software development applications [3].  The use of 

Ollama in web-based applications offers the advantage of leveraging large language 

models for specific tasks such as programming, debugging, or self-training [4] . 

To facilitate the creation of user interfaces, this study utilizes Streamlit, an open-

source framework that allows developers to build interactive web-based applications 

quickly and easily. Streamlit enables the creation of applications that are accessible to 

users without requiring in-depth front-end design skills, thereby accelerating the 

development process and focusing on application logic [5].  With Streamlit, web-based 

applications that integrate AI models can be easily accessed and used by developers to 

find quick solutions in debugging or answer questions about programming languages. 

Based on these needs, this research focuses on the design and implementation of 

an AI-based chatbot application using Streamlit and leveraging Ollama's large language 

model. This application is designed to assist developers in solving programming 

language or code-related issues and provide quick solutions during the debugging 

process. 

 
RESEARCH METHOD 

Research methodology plays a crucial role in ensuring the application 

development and evaluation process meets its stated objectives. This study uses the 

Waterfall method for developing an AI Assistant-based chatbot application that focuses 

on software developer support. This method was chosen due to its structured approach, 

as shown in Figure 1 [6].  

 

Figure 1. Waterfall Method Process Diagram 

 

RESULTS AND DISCUSSION 

A. Needs Analysis 

At this stage, system requirements are collected based on literature studies and 

interviews with potential users, namely software developers. The needs analysis aims to 

understand the required features, such as the chatbot's ability to answer technical 
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questions related to debugging, code recommendations, and programming 

documentation [7].  

B. System Design 

This phase involves a comprehensive design for building a web-based chatbot 

system that uses Ollama's Large Language Models (LLM) as its natural language 

processing core and the Streamlit framework as its user interface. The system design 

encompasses the following aspects: 

System Architecture 

The system architecture is designed to integrate the main technologies used, such 

as virtual machines, Ollama for AI models, and Streamlit as a frontend framework. The 

system is designed to run efficiently with interconnected components [8] . 

Figure 2. System Architecture 

Wireframe Design 

Wireframes depict the basic framework of an application's user interface, 

including the layout of the input prompt page, execution buttons, and result display area. 

Wireframes help in designing an intuitive user interaction flow [9] . 

Figure 3. Wireframe Design 
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Usecase Diagram 

Use case diagrams are used to model the relationship between actors (users) and 

the system, and describe key functionality such as entering prompts, validating model 

connections, processing input, and displaying output [6] . 

Figure 4. Usecase Diagram 

Data Flow Diagram 

A data flow diagram describes how data flows within the system, from the user to 

the backend, to the Ollama model, and back to the user in the form of results. This 

diagram includes both high-level and detailed information to describe the relationships 

between components [10].  

Figure 5. Data Flow Diagram 

Flow chart 

A flowchart depicts the logical flow of processes in a system, from user input to 

the output generated by the application. This flowchart provides a step-by-step 

understanding of how the system works [11].  
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Figure 6. Flowchart 

Sequence Diagram 

The sequence diagram shows the sequence of communication between the user, 

the Streamlit interface, the application backend, and the Ollama model. This diagram 

describes the real-time interaction between components in processing a prompt [12].  

Figure 7. Sequence Diagram 
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C. Implementation 

In the implementation phase, the system is developed according to the design that 

has been made [13].  The Ollama LLM model is integrated into the application, while the 

user interface is created using Streamlit. This process includes coding, model integration, 

and implementation of features that suit user needs. 

Home Page 

On the main page shown in Figure 5, users can select an available LLM model via 

the dropdown, enter a prompt or command in the input box, and press the Generate 

button to get a response from the model, shown in Figure 6. The Ollama Online status 

indicator ensures that the system is active and ready to use. With a minimalist design and 

a focus on functionality, this page is designed to provide a simple and efficient user 

experience in automatically generating code. 

 

 
Figure 8. Main Page 

 
Figure 9. Main Page with Response 
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D. Testing 

The testing phase is carried out to ensure that the application runs according to 

specifications. The testing method used is Black box testing. This method is a system test 

that is carried out from a functional specification perspective without testing the design 

and program code [14].  This black box testing focuses on the functional specifications of 

the software only, the tester can define a set of input conditions and perform testing on 

the functional specifications of the program [15].  The results of the tests carried out are 

shown in Table 1. 

Table 1. Blackbox testing results 

N
o 

Types of 
Testing 

 

Testing 
Objectives 

Description Success 
Criteria 

Test Results 

1. Input 
and 
Output 
Testing 

Ensures the 
system 
receives input 
correctly and 
produces 
appropriate 
output. 

Test whether the 
system can accept 
text input from the 
user and provide 
relevant responses 
from the Ollama 
model. 
 

Responses are 
appropriate to 
the input 
given, output 
is relevant to 
the context. 

Succeed 

2. System 
Flow 
Testing 

System Flow 
Testing 

Testing the flow 
from the user 
entering a prompt, 
to the application 
displaying a 
response. 
 

All system 
flows run 
smoothly 
without 
errors. 

Succeed 

3. User 
Interface 
(UI) 
Testing 

Ensure the 
interface looks 
as expected 
and is easy to 
use. 
 

Test whether the 
Streamlit 
application 
interface is easy to 
understand and 
user-friendly. 

The interface 
is easy to use 
and complies 
with specified 
design 
standards. 

Succeed 

4. Respons
e 
Perform
ance 
Testing 

Ensures the 
application 
responds 
within a 
reasonable 
time. 

Tests the response 
time of an 
application from 
the moment input 
is provided. 

Response time 
does not 
exceed 5 
seconds in 
90% of cases. 

Fail 

5. Security 
Testing 

Tests whether 
the 
application is 
secure against 
potential 
threats or 
input errors. 

Test for incorrect or 
dangerous input 
(e.g. very long 
input or special 
characters) to 
ensure the 
application does 
not crash. 

The 
application 
remains 
secure and 
does not crash 
when given 
incorrect or 

Succeed 
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N
o 

Types of 
Testing 

 

Testing 
Objectives 

Description Success 
Criteria 

Test Results 

 malicious 
input. 

 

E. Maintenance 

After the application is tested and implemented, maintenance is performed to fix 

bugs, enhance features, or adapt to new user needs. Maintenance also includes updating 

the LLM model to improve response accuracy. 

 

CONCLUSION  

Fundamental Finding : This study concludes that the development of an AI 

Assistant-based chatbot using Ollama’s Large Language Models (LLM) and a Streamlit 

interface has successfully produced an intelligent system capable of assisting software 

developers in debugging and providing coding recommendations. The system 

demonstrated high accuracy and contextual relevance in responses, validating the 

effectiveness of the applied model and development approach. Implication : The 

findings suggest that integrating locally deployed AI systems can enhance software 

development efficiency by reducing dependency on external servers and ensuring 

greater accessibility. This innovation highlights the growing potential of AI assistants to 

become integral tools in programming and problem-solving workflows. Limitation : 

However, the study identified response time delays as a primary limitation, which may 

impact the fluidity of user interactions and overall performance in real-time scenarios. 

Future Research : Future work should focus on optimizing response speed, incorporating 

adaptive learning mechanisms, and expanding cross-platform integration to improve 

scalability, usability, and user engagement within various software development 

environments. 
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