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Abstract

The emergence of Large Language Models (LLMs) enables the redefinition of Non-Player Characters
(NPCs) in video games as generative agents, overcoming the limitations of traditional scripted be-
haviors. However, current applications of generative agents often lack deep integration with core
gameplay mechanics, limiting their impact on replayability and fun. To address this gap, we introduce
MiniBistro, a Unity-based 2D business simulation where players manage operations through natural
language interactions with waiter and customer agents, navigating challenges like service efficiency
and customer complaints to achieve business growth and reputation success. We provide the source
code and an interactive demo at https://github.com/MajestyHenius/MiniBistro.

Keywords: large language model; human-AI interaction; generative agents; AI-native game; video
game; business simulation

1. Introduction
In video game design, creating engaging experiences through Non-Player Characters (NPCs)

has long been hampered by traditional scripted approaches like finite state machines and behavior
trees [1,2], which often lead to predictable and rigid behaviors. Recently, LLM-driven agents/NPCs
have demonstrated a variety of capabilities and potential to overcome this limitation, including social
connections [3–7], collaborative work [8–11], dialogue companionship [12–14], strategy application
[15–18], game assistance [19,20], etc.

However, despite these encouraging advances, there are still some challenges in the applications
of LLM agents/NPCs in terms of replayability and fun for video games. For example, works on social
simulation [3,4] may lack clear game mechanics. In works built upon mature games like minecraft [15]
or starcraft [17], the agent mechanics follow the original gameplay, thus providing limited fresh game
experience. Moreover, in many of new game projects, agents are still used as auxiliary roles to enhance
rather than define the core gameplay. For example, they may act as dynamic information sources
to support player interactions [21], or serve as a memory-enhanced framework to ensure narrative
coherence during player interactions [22].

To tackle this gap, we develop MiniBistro, a Unity-based 2D business simulation game where
both the waiter and customer NPCs are generative agents [3]. The player, as the owner, strives to
achieve both revenue growth and reputation success for the restaurant by interacting with this dynamic
system through natural language—from directing a waiter’s tasks to personally stepping in to resolve
a customer dispute. We hope this game can provide a new perspective of increasing replayability and
fun in the field of AI-native games.

2. Gameplay Design
The core gameplay experience of MiniBistro stems from engaging in surprising and challenging

interactions with LLM NPCs. This section outlines the main gameplay loop, the logic behind these
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NPC agents, and how players manage a restaurant through interactions with them. The game run
effectively with GPT-4 [23], producing coherent and engaging agent responses. Our system design
has been fully open-sourced to encourage further exploration by the community. For details on the
NPC agent architecture and typical interaction scenarios, see Figure 1. The overall game overview is
presented in Figure 2.

Figure 1. NPC agent design and interaction scenarios.

Figure 2. Overview of MiniBistro. The player manages the business via interactions with LLM-driven waiters and
customers.
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2.1. Main Loop

The game’s main loop is divided into three phases: preparation, operation, and review. During
the preparation, the player first selects a difficulty level (Easy, Normal, or Hard), which determines the
daily customer traffic and the proportion of “challenging" customers (i.e., those with lower patience
and more complex needs). Subsequently, the player strategically assembles the service team for
the day by selecting from a pool of LLM-driven waiters with unique backstories and personalities.
During the operation phase, the player must manage various dynamic situations in real-time, such as
directing waiters and handling specific customer requests. The player’s problem-solving efficiency
and management skills have a direct impact on customer ratings. At the end of each business day, the
system generates a report summarizing revenue, customer feedback and waiter performance. This
report serves as a basis for the player’s strategic adjustments in the next cycle.

2.2. Agent Design

At the core of MiniBistro are LLM-driven waiter and customer agents, whose behavioral design
roughly follows [3], encompassing observation, decision-making, action, reflection, and memory.
LLMs make decisions based on the agents’ internal states, such as their personalities and memories,
as well as external environments. All decision-making content and dialogues between players and
waiters, among waiters, and between waiters and customers are recorded in memory in chronological
order. Multi-day memories are distilled into reflections/summaries. To ensure efficient dish delivery,
the chef is simplified into a state machine, allowing players to focus on service management.

• Waiter Agents. Waiters are powered by LLM and a finite state machine. The state machine handles
basic tasks like “greeting customers”, “fetching dishes”, “taking breaks”, along with a “moving
to destination” state that synchronizes the LLM’s processing time with real-time movement. In
particular, the LLM will make personalized decisions based on the waiter’s personality, memory,
and real-time status such as mood and stamina.

• Customer Agents. The satisfaction of customers are the key measure of the restaurant’s success.
Each customer’s predefined personality determines their patience threshold. If their waiting time,
either in the queue or for their meal, exceeds this threshold, they will leave a negative review and
depart. All customer feedback, positive or negative, is ultimately compiled into the daily report,
providing direct strategic guidance for the player.

2.3. Business Management

As the owner of MiniBistro, the player’s primary objective is to achieve business growth and
reputation success by managing the restaurant through direct natural language commands. The man-
agement experience can be summarized in three aspects: agents who possess autonomy, intervening
in dynamic emergent incidents, and managing overall operational pressure.

• Work Arrangement. The player can proactively direct waiters, but the agents do not always com-
ply. Their final actions are autonomous decisions that balance the player’s command, customer
needs, and their personalities. We observe in testing that an agent’s personality significantly
influence the decision: workaholic waiters exhibit high proactivity, while lazy ones tend to rest.
In addition, there may be latency in the execution of instructions. Both the autonomy and latency
increase the challenge of the player’s daily management.

• Incident Handling. Second, the player must keenly observe and intervene in emergent situations
involving customers. For example, a customer might complain about a food issue (e.g., “Hair
in food? 1-star!!"). In such moments, the player must step in promptly to placate the customer
by apologizing and offering solutions (e.g., “Sorry! We can remake or refund..") to protect the
restaurant’s reputation. Improper or delayed handling of these incidents will directly result in
negative reviews.

• Operational Pressure. As the game’s difficulty level (Easy, Normal, or Hard) increases, so does
customer traffic and the proportion of picky customers, which adds to the operational pressure.
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This challenges the player’s ability to manage the business under high-pressure conditions.
In our tests, by narrowing the time intervals of customer agents generation, waiters became
overwhelmed, resulting in service delay and a bunch of negative reviews.

3. Conclusions
We develop MiniBistro, a Unity-based 2D business simulation game featuring generative waiter

and customer agents as well as dynamic restaurant management. The implementation of MiniBistro
demonstrates how generative agents can enable novel gameplay experiences and deeper immersion.
We hope it provides a new perspective for developing AI-native games with replayability and fun.

Appendix A. Prompts Used in the Game
Waiter Decision-Making:

As {npcName} ({occupation}), decide your next action based on the following situation:
Time: {currentTime}
Status: {statusInfo}
Environment: {environmentInfo}
Recent Memory: {currentMemory}
Please choose the most appropriate action based on your personality ({personality}):
1. Serving food has the highest priority! If there are orders ready to serve, you MUST choose
SERVE!
2. If there are customers at the door and no one is greeting them, consider choosing GREET.
3. If there are no urgent tasks, you can choose IDLE to rest.
Available Actions:
- GREET: Greet customers (including taking orders subsequently)
- SERVE: Serve food
- IDLE: Idle/Rest
Please return in JSON format: {{
“action": “Action Name",
“dialogue": “Dialogue to speak if needed",
“reason": “Reason for choosing this action"
}}

General Dialogue:

You are {speakerInfo.role}{speakerInfo.name}.
Personality:
{speakerInfo.personality}
Current State:
{speakerInfo.currentState}
{listenerInfo.role}{listenerInfo.name}
just said to you:
‘{previousMessage}’
Please reply according to your identity and personality.
Requirements:
1. Keep the reply brief and natural, no more than 30 words. Use first person perspective. Do
not use prefatory phrases like ‘I will reply’ or ‘I would say’.
2. The reply should align with character relationships and current state.
3. If it involves specific business (like ordering or payment), give a clear response.
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Waiter-Customer Ordering Dialogue:

You are {waiter.occupation}{waiter.npcName}.
Personality:
{waiter.personality}
You are currently taking an order for a customer.
The restaurant’s menu is:
{RestaurantManager.Instance.RestaurantMenu}
The customer just said to you:
‘{previousMessage}’
Dialogue History:
{customer.dialogueHistory}
The customer might be making small talk or trying to order items not on the menu.
Please reply according to your identity as a waiter and your personality.
Requirements:
1. Keep the reply brief and natural, no more than 30 words. Use first person perspective. Do
not use prefatory phrases like ‘I will reply’ or ‘I would say’.
2. The reply should align with character relationships and current state.
3. If your personality is positive, tend to agree or go along with the customer; if both you and
the customer have negative personalities, conflicts might arise in the dialogue.

Customer Dialogue and Decision:

Customer {customer.customerName} is in the restaurant. The waiter said: ‘{waiterMessage}’
Customer Information:
- Personality:
{customer.personality} (Positive/Negative/Neutral).
- Background:
{customer.story}
- Favorite Dishes:
{string.Join(“,", customer.favoriteDishes)}
- Past Dining Records:
{string.Join(“\n", customer.memoryList)}
- Dialogue History:
{string.Join(“\n", customer.dialogueHistory)}
- Surrounding Table Information:
{otherTableInformation}
- Number of Dialogue Turns So Far:
{customer.orderDialogueRound}
- Menu:
{RestaurantManager.menuItems}
You are role-playing as the customer. Please decide how to respond based on the customer’s
personality, background story, and current situation:
1. If the background story is rich, the customer might tend to make small talk before ordering.
But small talk increases dialogue turns; keep the total dialogue turns under 3.
2. If choosing to order, you MUST select dishes available on the menu.
Response format: ORDER|Dish Name|Ordering Dialogue.
E.g., “ORDER|Steamed Sea Bass|I feel like having fish today, I’ll have the steamed sea bass."
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3. If choosing small talk, response format: CHAT|Small Talk Content. E.g., “CHAT|Business
looks good today!"
4. Favorite dishes might not be on the menu. But if the customer’s personality is stubborn or
deliberately picky, you can choose to reply in a small talk format.
Response format: CHAT|Small Talk Content.
E.g., “CHAT|I want hairy crab, how come you don’t even have hairy crab?"
5. Considering the dialogue history, if you are dissatisfied you can choose to leave.
Response format: EXIT|Leaving Dialogue.
E.g., “EXIT|The waiter’s attitude is so bad, I’m not eating here!"
6. Considering the dialogue history, if you are dissatisfied you can also choose to call the
manager.
Response format: ANGER|Calling Dialogue.
E.g., “ANGER|What’s with your attitude? Get your manager here!"
Please ensure the response matches the customer’s personality:
- Positive personality: Friendly, enthusiastic
- Negative personality: Possibly impatient, angry, picky, or even deliberately causing trouble (if
indicated in the background)
- Neutral personality: Neutral, polite

Customer Response to Player (Manager):

You are a restaurant customer,
{customer.customerName}.
Personality: {customer.personality}
Background: {customer.story}
Current State: Urgent situation (requires manager handling)
Previous Issue: {previousEvent}
Dialogue History with Manager: {string.Join(“
n", customer.dialogueHistory)}
Please decide your next action based on the current situation and your personality:
1. If the issue is resolved, willing to continue the meal: RESUME|Reason for continuing
2. If the issue is not resolved, decide to leave: EXIT|Words said when leaving
3. If more communication is needed: CONTINUE|Content requiring further discussion
Ensure the decision aligns with your personality:
- Positive personality: More forgiving, friendlier tone
- Negative personality: More stubborn, stronger tone
- Neutral personality: Neutral, rational

Customer Review:

You are a restaurant customer review system.
Customer Information
- Name: {customer.customerName}
- Background: {customer.story}
- Personality: {customer.personality}
- Current State: {customer.currentState}
- Dialogue History: {customer.dialogueHistory}
Review Requirements
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1. Generate authentic and believable restaurant reviews based on the customer’s personality,
background, service attitude, and waiting time.
2. The review content must fit the {reviewType} scenario.
3. Your historical dialogue with the waiter/manager is the primary factor for generating the
review score.
4. Must return JSON format with two fields:
- “comment": Review content (within 50 words)
- “rating": Integer score (0-10, 10 is highest)
Scoring Guide
- Very unpleasant dialogue, wanting to call the manager, complain, or leave immediately →
Negative review (0-3)
- Long waiting time for food/queue, but pleasant conversation → Neutral review (4-7)
- Smooth ordering and dining experience, comfortable and pleasant dialogue → Positive review
(8-10)
- Consider historical dialogue first, then consider waiting time.
Current Context
{context}
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