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The AI Revolution in 
Software Engineering
• Generative AI is transforming software 

engineering

• Code completion, Code generation, 
Program repair, Code review, Testing, etc.

• Most work focuses on code

• But modeling is fundamentally
different
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Models represent intent, not implementation
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The New Question

4

X• Can LLMs generate models?

• How can LLMs become
effective modeling partners?

Intent → Domain Knowledge → Domain Model
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Understand Intent
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Understand Intent

• Natural-language prompting is a poor way to capture complex
requirements

• Missing information
• Inconsistent descriptions
• Hidden assumptions
• Prompt engineering burden
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Understand Intent
Example of AI Pipeline Generation

• A realistic prompt

"I have a dataset of strawberry plants and I want to predict diseases using 
AI."

• Missing information

• Exact problem? Dataset (size, nature)? Labels? Evaluation metric? Privacy 
considerations? Available computing infrastructure? Budget?

• A single prompt rarely captures all the information needed to build an 
appropriate AI solution
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Understand Intent

• Instead of User → Prompt → Predictive model

• User ↔ Interview ↔ Structured intent model

• The LLM asks questions instead of waiting for prompts
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Understand Intent
Example of AI Pipeline 
Generation

• An agentic architecture
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Understand Intent
Example of AI Pipeline Generation

• A transformation chain
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Understand Intent
Example of AI Pipeline Generation

Problem definition guided interview
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Understand Intent
Example of AI 

Pipeline Generation
Problem definition guided interview
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Understand Intent
Example of AI Pipeline Generation

Compute specification guided interview
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Understand Intent
Example of AI 

Pipeline Generation
Compute specification guided interview
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Recover Knowledge
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Recover Knowledge

• Existing software contains a lot of domain knowledge
• But it is buried in implementation
• Reverse engineering can recover higher-level abstractions
• What is a domain concept?

• Is a class Window a domain concept or an implementation construct?
• A physical window in a building (Building management software)
• A graphical window used to display information (other applications)

• Can we distinguish automatically the two from the class name alone?
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Recover Knowledge

• Why not just ask an LLM?
• Scale

• Real systems contain thousands or millions of lines of code
• Context

• Compact local LLMs cannot fit the whole system into one prompt
• Privacy

• Sending proprietary source code to a large external LLM may not be acceptable
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Recover Knowledge

• LLM should delineate the domain boundaries
• An iterative process 
• To refine the domain boundaries
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Recover Knowledge: an Iterative approach

Decompose the problem
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Recover Knowledge: an Iterative approach

First heuristic: rank the classes by their likelihood to be domain concepts
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Recover Knowledge: an Iterative approach

Second heuristic: refine the domain boundaries as the model elements are classified

21
Houari Sahraoui – Keynote MoDRE@RE 2026



Recover Knowledge: an Iterative approach

Decompose the problem
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Assist Modeling
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How Should AI Assistance be Delivered?

Communicate the user’s intent and the context to the LLM
• Model completion

• Translate the current state of the model into a representation understandable by the 
LLM

• Provide a hint about the intended completion task

Translate results into meaningful insights

Synchronize Assistance with User Activity

Infer, then deliver: the two pillars of AI modeling 
assistance
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Domain 
Modeling 
Assistance

Manual elicitation is a time-consuming bottleneck that 
restricts the early phases of software design. 
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Domain Modeling Assistance

Partial model

Hospital
name: String

Staff
name: String

Doctor
speciality: String

?

+ ?

? ? ?

Three classes captured so far.
The Staff–Doctor link is still missing.

Suggested completions

Hospital
name: String

Staff
name: String

Doctor
speciality: String

+ salary: float

+ Patient + Appointment + Address

The engine suggests new classes, an
attribute, and the missing relationship.

Recommendation engine
few-shot prompts to an LLM

An LLM-based engine suggests classes, attributes, and relationships at every 
step, the modeler stays in control.
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Infer, Then Deliver

How we infer and how we deliver suggestions both shape the modeling 
experience, and that's what we test next.

How do we infer suggestions?

By prompting an LLM with few-shot

examples of the model so far.

How do we deliver them?

On request Automatic At the end

On request, automatically, or only

at the end of the task.
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Iterative Model Completion

Communicate the intent and context and translate the results

① Semantic mapping
Hospital

name: String
numRooms: int

Staff
name: String

Doctor
speciality: String

qualification: 
String

↓  encode as text

HospitalSystem:

[Hospital, Staff],

[Doctor, Staff]

② Few-shot prompt
INSTRUCTION Generate related concepts:

FEW SHOTS BankSystem: [Bank, 

ClientCollection],

[ClientCollection, Client]

ReservationSystem: [Airport, City],

[Trip, Passenger], [Passenger, 

Plane]

OUR MODEL HospitalSystem: [Hospital, Staff],

[Doctor, Staff]  ← complete this

③ Ranked suggestions

queried × N, inputs reordered

+ Patient

+ Appointment

+ Address

+ salary: float

Staff → Doctor
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When Should the Modeler See Suggestions?

Synchronize assistance with user activity

ON REQUEST

You ask,
it answers+ 

suggesti
on

start done

Users who know what they need

Full control
Easy to forget to ask

AUTOMATIC

It watches
and speaks up

+ 
suggesti

on
start done

Any modeler — continuous support

Never miss a suggestion
May interrupt the flow

AT THE END

You finish first,
then review

+ 
suggesti

on
start done

Modelers who prefer thinking alone

Zero interruption
Suggestions may come too late

+ 
suggesti

on

+ 
suggesti

on

+ 
suggesti

on
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User Study

Every participant tried every mode — within-subject comparison eliminates 
individual bias.

WHO

30 participants

📍📍Montréal, Canada 📍📍Málaga, Spain

Grad students (MSc & PhD), Postdocs & 
professors

 Must know UML Class Diagrams

SESSION (1 HOUR)

Task 1 —
D1 · Hotel booking system

10 min · one 
mode

Task 2 —
D2 · Online shop system

10 min · one 
mode

Task 3 —
D3 · Banking system

10 min · one 
mode

Task 4 — Free
Participant's choice of domain & mode

10 min · any 
mode

↳ Likert questionnaire after each task + exit 
survey

CROSSOVER DESIGN

Hotel Shop Bank

Group 1 AUTO AT-END ON-REQ

Group 2 AT-END ON-REQ AUTO

Group 3 ON-REQ AUTO AT-END

Each participant uses all 3 modes
across different domains
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User Study

What we measured What they felt

PRODUCTIVITY
Does assistance improve the 
time and completion rate? 

CONTRIBUTIVITY
How much of the model
did the LLM write?

CREATIVITY
How different are the 
participants’ solutions?

CHOICE
Which mode participants prefer 
in free exploration?

EXPERIENCE
Was the assistance perceived as 
useful?
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Results

Assistance cuts completion time by up to 22%

Automatic 8:07 −22%

On-request 8:29 −18%

No assistance 10:23 baseline

At-the-end 13:26 +29%

77% finished in time
Automatic

73% finished in time
On-request

50% finished in time
No assistance

Completed within 10 min
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Results

In automatic mode, over half the model came from suggestions

ACCEPTANCE RATE
% of suggestions accepted

CONTRIBUTION RATE
% of final model from suggestions

Automatic 33%

On-request 21%

At-the-end 11%
p < 0.05 vs both dynamic modes

Automatic 56%

On-request 33%

At-the-end 8%
p < 0.05 vs both dynamic modes

✓ ✗ ✗ ✓ ✗
✗ ✗ ✓ ✗ ✗

3 / 10 suggestions accepted

LLM you LLM you LLM

LLM you LLM you

5 / 9 of the final model from LLM
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Results

Does assistance kill creativity?

Not really!
Banking
Familiar domain
Overlap: 0.47 → 0.51

Minimal change — modelers
already converge naturally

Hotel
Unfamiliar domain
Overlap: 0.25 → 0.46

More convergence — assistance
guides exploration

Shopping
Unfamiliar domain
Overlap: 0.28 → 0.48

Assistance slightly increases similarity in unfamiliar domains,
but not enough to conclude it restricts creativity.

More convergence — assistance
guides exploration
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Build Trust
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Build Trust

• AI can provide useful suggestions, but should we trust how it gets 
there?

• A new question emerges:

Can LLMs achieve success through undesirable behaviors?

• Trust is not only about whether the output is correct.

• It is also about how the AI achieves its goal and what information it 
relies on.
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The Student Analogy

• Imagine an exam.

• Students receive:
• The questions
• The answer key

• They are told:
"Do not use the answers."

• What would happen?
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Do LLMs Really Follow 
the Rules?

• Deceptive / strategic behaviors are emerging
• Sycophancy & manipulation

• Agreeing with incorrect users (sycophancy)
• Framing answers to influence decisions 

(manipulation)
• Sleeper agents

• Behave correctly during training and evaluation
• Hidden behaviors activated by specific triggers

• Reward hacking
• Overfitting to reward and Shortcut solutions
• Ignoring constraints
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Do LLMs Really Follow 
the Rules?

• Core tension
• Pretraining: maximize success
• Alignment: follow instructions
• What happens when they conflict?

→ These behaviors raise a key question in practice, 
especially in software engineering
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Can We Trust LLMs in Agentic Software 
Engineering?

• LLMs/agents
• Have access to tests, logs, documentation, other artifacts
• These may be outdated, incomplete, or irrelevant

• Their performance may be misleading
• Reasoning vs signal exploitation

→ To study this phenomenon in a controlled way, we use unit tests as 
forbidden signals
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Experimental Setup

Research questions

1. Does embedding test cases in the prompt, either fully or partially, and with or 
without explicit restrictions, improve LLM performance in code generation?

2. Do the prompting strategies lead to substantially different generations compared 
to the reference solution provided by BigCodeBench, and if so, how do these 
differences manifest?

3. What adaptation strategies do LLMs employ across prompting strategies with 
varying levels of test visibility and restriction?
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Experimental Setup

• Tasks: Code generation
• Baseline / + Full Tests (FT) 

/ +Partial Tests (PT)
• + Do Not Use variants 

(+DNU)
• Metrics

• RQ1: Pass@k, new pass, 
new fail

• RQ2: CodeBLEU, LOC 
(w.r.t. reference)

• RQ3: Churn (w.r.t.
baseline)
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Experimental Setup

• Dataset
• BigCodeBench (Hard)

• 5 LLMs
• Closed-source model: GPT5-nano 
• Open-source models: Qwen2.5-Coder, Phi-4, 

OpenCoder, and Ministral
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Experimental Setup
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Results

• LLMs use test signals, even 
when forbidden

• Performance doubles
• 'Do Not Use' has little effect

• Models prioritize success over 
instructions
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Results

• LLMs use test signals, even 
when forbidden

• Many new pass (solid)
• Few new fail (transparent)
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Results

• Test exposure consistently improves CodeBLEU 
w.r.t. baseline

• These gains persist under explicit restrictions
• LLMs continue to exploit visible test signals
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Results: Adaptation Strategies

• Refinement (use tests to 
improve)

• Hardcoding (leak test logic)
• Quick & Dirty (pass tests only)
• No adaptation (simple tasks)
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Results: Adaptation Strategies
Refinement

49
Houari Sahraoui – Keynote MoDRE@RE 2026



Results: Adaptation Strategies
Hardcoding
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Results: Adaptation Strategies
Quick & Dirty
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Where Do We
Go From Here?

• Make intent explicit and persistent
• Move from conversations and prompts to 

structured, evolving representations of user intent.
• AI should build and maintain a model of what the 

user wants, not just a history of what the user said.

• Connect models across abstraction levels
• Move beyond one-way reverse engineering.
• Domain knowledge should be continuously 

recovered, refined, and synchronized across these 
levels.

• Make assistance adaptive
• The question is no longer simply “Can AI suggest 

something useful?”
• It is: What should AI suggest, to whom, and when?

• Design for trustworthy collaboration
• Move beyond correctness.
• Increase awareness about the information 

accessible to LLMs and agents.
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Key Takeaways

1. Modeling is about intent, not just 
implementation.

2. Domain knowledge is everywhere, but rarely 
in the right form.

3. Effective modeling assistance is about more 
than generating good suggestions.

4. Capability is not trustworthiness.
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