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A Hybrid Prompting-based Code Generation
on Software Development Life Cycle

Yejin Jin' - Janghwan Kim™ - Kidu Kim'™™ - R. Young Chul Kim"'

ABSTRACT

The advancement of large language models (LLMs) is transforming software development. However, LLMs struggle to accurately interpret
user intent when insufficient context and requirements are provided. As a result, developers must invest significant effort in advanced
prompt engineering to achieve the desired outcomes. To solve this, we propose a hybrid code generation mechanism that takes natural
language requirements, design information, and template code as input. By providing a predefined template that represents the customer's
intent and the system's structure, the method enables LLMs to understand specific requirements more accurately. This approach is expected
to improve the accuracy and reliability of code generation compared to natural language-only methods. This study objectively evaluates
its performance in comparison to existing LLM approaches through a case study. By presenting a new paradigm for LLM-based software
development, the proposed method is expected to offer both academic and practical contributions to the field.
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Fig. 2. Syntactic analysis using the Stanford Parser and NLTK
libraries

Table 1. Refined Fillmore's Semantic Roles

Roles Definition

Actor The entity that is the main subject of the event.
Object

The entity affected by the event.

Instrument The tool used to perform the action.
Source The entity performing the action.
Target The entity receiving the action.
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Table 2. Comparative Evaluation of LLMs and Our Approach

Z7peteekE 1 BAo] AlEA

o LLM Our Research
Criteria —
ChatGPT 5.1 Gemini 3 ChatGPT 5.1 Gemini 3
LOC of Class Diagram Script 52 51 24 32
Design . .
Levgl LOC of Sequence Diagram Script 34 27 14 12
LOC of State Diagram Script 12 13 11 11
Unspecified Feature # 4 5 3
Class # 5 3 5
Code
Method # 22 15 32 10
Level
Cyclomatic Complexity 60 35 28 32
LOC 352 101 258 104
(GBI SV s C:\Users\gpua2\python\text_to UML\AT> radon cc R o | [Our Approach with ChatGPT]
Rudon 27 blocks (classes, functions, methods) analyzed. PS C:\Users\gpud2\pyth to UML\AI> radon cc .\Our_Approach_GPT.py
Average complexity: Radon 10 blocks (cldsses, 8
.\Our_Approad
-\gpt-5.py .\Our_Approach_GPT.py: 27
A -\eot-5.py .\Our_Approach_GPT.py:111:5
McCabe.s ‘tgpf(j"y e McCabe’s [RrSiyssSsrs
Cyclomatic Pt (TS [T LI -\our_Approach GPT.py
Complexit - -5.. 53 5 .\Our_Approach_GPT.py:
pexty .QEZ?;E; = Complexity [Rrghsiumngss
.\gpt-5. .\Our_Approach_GPT.py:219:5
-\gpt-5. *run_c1i’ too .\Our_Approach_GPT.py:222:5
. 9* is too complex (2) .\Our_Approach_GPT.py:235:1
[Gemini] RP=SEW | [Our Approach with Gemini]
Radon
Radon
.\gemini.py
.\Our_Approach_gemini.py:32:5
McCabe’s DY (021 TSy - \Our_Approach gemini.py:81:5
. .\Our_Approach_gemini.py:95:5
Cyclomatic [y WO i approach genini.py:127:5
Complexity [ESEEETE Complexity BUTEPISPFE RS
.\gemini.py:227:5 .\Our_Approach_gemini.py:173:5
.\gemini.py:242:5 .\Our_Approach_gemini.py:198:5
.\gemini.py:263:1 .\Our_Approach_gemini.py:230:1

Fig. 5. Comparing the Cyclomatic Complexity of Our Research, GPT,

and Gemini
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