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Abstract This paper proposes and evaluates a bug-fixing methodology using a structure-aware
multi-agent approach for DirectX-based MMORPG legacy systems. This paper addresses the limitations
of generative Al-based vibe coding, where immediately instructing Al to fix bugs often leads to localized
fixes that conflict with the overall project structure. These issues are especially prominent in MMORPG
environments, where module dependencies, call chains, and sprite-based frame/motion processing are
closely interconnected. To evaluate performance, we compared a single-agent direct instruction
baseline with our proposed multi-agent approach based on prior structural understanding. Using the
same codebase and tasks, we measured bug resolution success rate, additional bug occurrence rate,
requirement alignment, revision iterations, and structural interpretation accuracy. The results showed
that analyzing the system structure and call chains before implementation significantly improved
resolution rates and requirement alignment while drastically reducing additional errors and revision
iterations. In conclusion, utilizing a structure-aware multi-agent system provides a highly effective and
stable bug-fixing process in large-scale legacy game projects, outperforming immediate
implementation-focused prompts.

Key Words : Multi-Agent System, Generative Al, Vibe Coding, Legacy System, MMORPG, Structure-Aware
Code Generation, Automated Bug Fixing, Performance Evaluation
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CPlayer_Intp::AttackAction()
{
int nSkillNum = 0;
AttackActionControl();
WizardAttackAction(&nSkillNum);

AttackSendMessage(nSkillNum);
SkillAttackEffect(nSkillNum);

SkillAttackEffect(Qo A= A2
HE 37 SEEH

Hof w2t 7 o

void CPlayer_Intp::SkillAttackEffect(int nSkillNum)
{
switch (nSkillNum)
{
case 42:
cNewEffect. WizardStaffSwing(
m_nWorldX, m_nWorldY,
nSkillNum, nSkillLevel, weaponType
)
break;
}
t

int i = GetNewEffect(_nWorldX, _nWorldY);
if (i ¢=-1)

return;

pST_Effect[i]-)m_nEffectCalNum = 42;
pST_Effect[i]-)m_usSkillNum = _SkillNum;
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a4 474 tigel ik

/] 71EE 6me, S mAY 4 tick RX|
pST_Effect[i]-)m_nEffectDestroyTime = 25;

pST_Effect[i]-)SetimageData(
E_DPT_CHARACTER_POS,
6, 4, 3,
0, 0, 156, 162
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/] &% &5 DY 2 tick R
pST_Effect[i]-)m_nEffectDestroyTime = 13;

pST_Effect[i]-)SetimageData(
E_DPT_CHARACTER_POS,
6, 2, 3,
0, 0, 156, 162

shel TRl 2o e An AR Hojstent



TZ MOJs 7|t CHE O0|MES &&3t DirectX 7|8t MMORPG 2|HA| AIAR K X Y M5 HIt 4

m_fMoveSpeed *= 2.0f;

/] A FH2E 0|5 & ¢
g_nGlobalAnimationDelay /= 2;

/] A M OfjLiHo|Md K= Y
g_fEffectTimeScale = 2.0f;
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(Table 1) Evaluation Criteria for Requirement
Alignment

Score Criteria

1 The modification is unrelated to the requirement.

The modification is partially related, but the main target is
incorrect.

The requirement is partially satisfied, but side effects may
oceur.

The requirement is mostly satisfied, with minor issues
remaining.

The requirement is fully satisfied without unintended side
effects.
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{Table 2) Experimental Results by Scenario

1st | Final Error No. of | Req. Str:(lztu
Scenario | Method [Succes|Succes Iteratio [Understal
Rate - {Accurac]
s s ns nding
y
et | 3sm | 6% | 40% | 2O | 27/5 | 30%
A Skill | Instruction imes
CMOUT Structured 15
oMectONUnderstand| 86% | 100% | 10% | . |48 / 5| 90%
ng
Direct 3.1
B. Ul |Instruction 40% | 70% | 35% times 30 /5 35%
Anchor
/Pivot | Structured 14
IAdjustmentUnderstandi 90% | 100% | 5% tirﬁes 47 /5| 92%
ng
C | omect | 30% | 60% | a5% | >3 |25/ 5| 28%
Seleation | Instruction imes
Function
... | Structured
Modificatiol ) jerstandi{ 80% | 95% | 10% |,/ [4.6 /5| s8%
n ng times

ol#] (Table 3) & Al 7K Alteleo] Bz ¥l
@3 Azfolct.

(Table 3> Overall Average Comparison

Evaluation Metric Direct Instruction Structurec_i
Understanding
st 35.0% 85.0%
Success
Final 65.0% 98.3%
Success
Error 40.0% 8.3%
Rate
No. of Iterations 3.5 times 1.5 times
Reg.
Understanding 27/5 4715
Structural Accuracy 31.0% 90.0%
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