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Vibe Coding

• Vibe coding is cool
• How to handle complex systems?
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Implement a 2048 game.
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Elicitation

AI extracts latent needs from unstructured meeting 
transcripts and user review.

8



Elicitation

We could use agents to simulate users to understand requirements.
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Multi-agent Collaboration Strategy
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11https://arxiv.org/pdf/2404.16045



Multi-agent Collaboration Strategy

12

Children

Managers

The aged

Workers

Elevator control system

Interview

Interview

Interview

Interview



Modeling

AI identifies entities/relationships to construct UML or 
formal specifications.
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How to Translate?
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AgentConversation Specifications



Linear Temporal Logic

• LTL (Linear Temporal Logic) is a way to write rules about how a 
system behaves over time.

• Imagine a traffic light. Ordinary logic can say, “the light is red now.” 
LTL can say things like:

• G red → ... — “Whenever the light is red, ...” (G means always)
• F green — “The light will eventually be green” (F means eventually)
• G (red → X green) — “Whenever it’s red, it’s green in the next step” 

(X means next)
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Decompose User confirmation

https://github.com/realChrisHahn2/nl2spec
https://arxiv.org/abs/2303.04864



Model Checker

• Give the checker two things:

• A model of the system: its possible states and transitions.
• An LTL property, such as G (request → F response) (“every request 

eventually gets a response”).
• The checker explores the model’s possible executions. If the 

property fails, it returns a counterexample: an execution showing 
how it can fail.
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Lean4
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• Lean 4 is a programming language and proof assistant. You can use it 
to write mathematical statements or software specifications, then 
write proofs that Lean checks for correctness.
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fun max (a, b):
if a > b then a else b
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◼Specification: the result must be at least 
as large as both inputs. 

def IsMaximum (a b result : Nat) : Prop :=
a ≤ result ∧ b ≤ result ∧ (result = a ∨

result = b)

1. a ≤ result: the result is at least a.
2. b ≤ result: the result is at least b.
3. result = a ∨ result = b: the result is one of the inputs.
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Specification

Requirements are determined and documented.
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AgentConversation Specifications Implementation
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Directly call LLMs



Multiple Tries for Generation
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https://arxiv.org/pdf/2401.08807



Verification

AI scores requirements against rules.
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27
Fantechi, Alessandro, et al. "Inconsistency detection in natural language requirements using chatgpt: a preliminary evaluation." 2023 
IEEE 31st International Requirements Engineering Conference (RE). IEEE, 2023.

Check consistencies



Comparable Performance to Human

28

An evaluation of LLM4RE
https://arxiv.org/pdf/2404.17842



Full Pipeline

29Bertram, Vincent, et al. "Leveraging natural language processing for a consistency checking toolchain of automotive requirements." 2023 IEEE 
31st International Requirements Engineering Conference (RE). IEEE, 2023.



Management

AI refines and adapts requirements.
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31
Abualhaija, Sallam, et al. "AI-enabled regulatory change analysis of legal requirements." 2024 IEEE 32nd International Requirements Engineering 
Conference (RE). IEEE, 2024.

Four-layers change 
detection for revising 
specifications.



Feature Map

32https://arxiv.org/pdf/2511.02399

Dependencies across features.
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What are strength and weaknesses?
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Requirements 
are the most 
important

We do not need 
requirements 
as code can be 
directly 
generated

In AI-assisted software engineering,



Strength
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Thinking before 
action

Software 
engineering life 
cycle

Navigating AI 
agents



Weakness

• Informal language incurs ambiguity
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Insufficient user balance 
reject transactions. 

< ? 

<= ? 
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Requirements 
analysis and 
specification

Design and 
specification

Coding and 
module testing

Integration and 
system testing

Delivery and 
maintenance

Waterfall Model

We need to frequently 
revise the specifications



Weakness

• Informal language incurs ambiguity
• Much workload of switching writing code and spec
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Questions

40

Next class: Requirements Exercise
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