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[Abstract]

Generative Al has been successfully applied across various domains such as healthcare, finance, and
entertainment, offering transformative capabilities for complex tasks. In this paper, we propose a method
for automating and optimizing UML-based software development using generative Al. The proposed
method focuses on streamlining the development process by automating the generation of UML
diagrams and improving model accuracy through Al-powered refinement. Key features include the ability
to generate functional and structural UML models, such as use case, sequence, and class diagrams,
directly from textual requirements with minimal manual intervention. The integration of generative Al
reduces development time by 30% and error rates by 40% compared to traditional methods.
Additionally, the approach supports iterative refinement, ensuring consistent and accurate models while
minimizing redundant efforts. By leveraging Al for both analysis and design phases, the proposed

method enhances efficiency and reliability in complex system development projects.
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I. Introduction
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II. Preliminaries

1. Related works
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1.1 Research on the Use of Existing Al
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1.2 Introduction of Generative Al
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2. Limitations of Existing Researches
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III. Analysis & Design of Conversational
Al System

1. Basic Structure of Modeling Process
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Analysis Phase

Gathering
Requirements

Generating
Functional Models

Refining
Requirements

Design Phase |

Generating
Dynamic Models

Generating Static

Models
. Refining Dynamic

& Static Models

Implementation Phase
L 4
Generating
Template Code

M

Generating

Business Logic
T

Generating
Test Case

Fig. 1. Generative Al-based Development Process
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2. Analysis & Design of System in 3 Views

2.1. Generative Al-based Functional Modeling
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I'm trying to build a bulletin board system, and | want to extract
the necessary Use Cases and Actors.

Can you help extract the Use Cases and Actors needed for the
bulletin board system?

@  Heres a structured extraction

of the Use Cases and Actors for your bulletin board system.

Actors
1. General User {(User)
s Aregistered user who
eaving comments.
2. Administrator (Admin)

«  Manages the bulletin board E

posts/comments, and managi
3. Guest User (Guest)

= A non-registered us

¢

Use Cases

1. Sign Up

ers can register and create an account

2. Legin/Logout

nteracts

er who can browse and read posts but cannot

with the system by wi

riting and editing posts, an

wverseeing content, deleting inappropriate

ing users.

in the system,

create posts or leave

* Registered users can log in to access the bulletin board system and log cut when done.
3. Create Post

* Users can write new posts and submit them to the bulletin board,
4. Edit Post =
Fig. 2. Identify Use Cases & Actors by chatGPT

o Create a table that shows the relationship between each Use Case
and its associated Actors.

@ Here is the table that shows the relationship between each Use Case and its associated Actors:

Use Case
sign Up
Login/Logout
Create Post

Edit Post

Delete Post

View Post

Write Comment
Edit Comment
Delete Comment
Search Post

Report Post

Report Comment
Manage Posts
Manage Comments
Ban User

View Statisties

Actors

Guest User (Guest)

General User (User), Guest User (Guest)
General User (User)

General User (User)

General User (User)

General User (User), Guest User (Guest)
General User (User)

General User (User)

General User (User)

General User (User), Guest User (Guest)
General User (User), Guest User (Guest)
General User (User), Guest User (Guest)
Administrator (Admin)

Administrator (Admin)

Administrater (Admin)

Administrator (Admin)

Fig. 3. Generating Relationship of Use Cases

& Actors
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@ Use Case Specification: Create Post

1. Use Case Name:

Create Post

2. Related Actors:

* General User (User)

3. Related Use Cases:

* Login/Logout (Include)

4. Overview of the Use Case:

The Create Post Use Case allows a registered user to write and publish a post on the bulletin
board. The user provides a title and content for the post. If the post passes validation, it is saved
and displayed on the bulletin board. Users can optionally preview the post or save it as a draft

for future publishing.

5. Normal Flow:

Actor Actions System Responses

1. The user logs into the system. 2. The system verifies the login and provides access.

3. The user clicks the "Create Post™ button. 4, The system displays the post creation form.

5. The user enters the post's title and 6. The system validates the inputs (E-1),

content.

7. The user clicks the “Submit” button 8. The system saves the post and displays a success

message.

Fig. 4. Generating Use Case Specification

2.2. Dynamic Modeling Using Generative Al
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2 | want to create a UML Sequence Diagram based on the Create
Post Use Case Specification described above.
Please extract the Actors and Objects that will appear in the
sequence diagram. Additionally, classify the objects as Boundary
Object, Controller Object, or Entity Object.

@ Based cn the Create Post Use Case Specification. here are the extracted Actors and Objects
that will appear in the UML Sequence Diagram, classified as Boundary Object, Controller
Object, and Entity Object:

1. Actor

* User (General User): The main actor who creates the post by interacting with the system.

2. Boundary Objects

Boundary objects are responsible for interacting with the user, such as forms and Ul
components
= PostForm:

Displays the post creation form to the user and collects input (title and content).
+ PostPreview:

Displays the preview of the post for the user to review.
* ErrorMessage:

Shows error messages to the user if the input is invalid or if an exception occurs.

+ SuccessMessage:

Displays a confirmation message to the user upon successful creation of the post.

Fig. 5. Generating Sequence Diagram
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| want to create a Class Diagram based on the Sequence Diagram
for Create Post.

Please extract the classes from the sequence diagram and list the
ones that should be reflected in the class diagram.

@  Based on the Sequence Diagram for Create Post, here are the classes that should be reflected
in the Class Diagram. These classes correspond to the actors and objects in the sequence

diagram, grouped by their responsibilities.

1. User Class (Entity Class)

Represents a registered user interacting with the system.

Attributes:

* userID: String
®  username: String
«  password: String
®  email: String

® role: String

Methods:
*  login()
®  logout()

¢ createPost(post: Post)

Fig. 6. Generating Class, Attributes, Methods

2.4. Generating Template Code by Generative Al
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b-based bulletin board system. The
d ISP

ses above, please generate the code
according to the purpose of each class.

Based on thy

using Java and JSP

tem based on the extracted classes.

Entity Class)

1. User Class (Java -

Manages the user’s information and login functionality.

Fig. 7. Generating Source Code
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Fig. 8. Generating Business Logic

IV. Evaluation & Experiment

zemES NP 2 el ang B 99 )
W ARE OF WA =, APSAL UEE U U8 2842
FA02 folEg 245k BARCHE 1] AE)

o TP A7

QR TR

343 Al A& eAEdMe oF A Rt
HEA upHo] vlal 40% ZtAZC) o] Aul= Al9] A%
ghe 45 % 7 HAYZ0] 2F7E Sole o Ay

Ly
AuAIS HE AGAE GO I HEEAES §

(o]
ps _g_@_]- dhHo] A}_Q.X} OtEC S 17 }?}iq }g

==
ol
==



A Technique for UML-based System Development Using Generative Al

127

Table 1. Quantitative Comparison

Metric Traditional AlI-Enhanced
Method Method
Development Time Reduction 0% 30%
Error Reduction 0% 40%
User Satisfaction 65% 85%
Cost Reduction 0% 25%

1. Evaluation
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V. Conclusions

Existing Al Application

Comparison Item Study[7,8,9]

Generative Al Introduction

Study[10,11] Proposed Method

Generating sequence diagrams

. Comprehensive: requirements
Code generation and test P q

Context Understanding )
requirements only

Scope of Application . analysis, UML generation,
from natural language case creation . .
and code implementation
Sequence diagrams  onl Full * support: use  case,
Types of UML Diagrams (Iir:ited) 9 4 No support for UML diagrams | sequence, and class
diagrams
Al-driven iterative
Model Refinement None Limited iteration and review | refinement and automated
consistency checks
. . . mprehensive understandin
Focus on functional | Limited understanding of Comprehensive understanding

of requirements and overall

code context
system context

Output Quality Limited quality & accuracy

Inconsistent quality

High r nsisten
Contextual errors gh accuracy & Consistency

Development Time

Reduction Not reported

Not reported 30% reduction

Error Reduction Not reported

Not reported 40% reduction
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