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About Me

 Associate professor at UFMG (since 2010)

 Head of the Software Engineering Laboratory (LabSoft)

 Academic Background

◼ [2006 - 2009] PhD in Computer Science

Lancaster University, UK

◼ [2017 - 2018] One-Year Sabbatical

Carnegie Mellon University (CMU), US

◼ [2025 - 2026] One-Year Sabbatical

University of Ottawa (uOttawa), Canada
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LabSoft Research

 Our research spams a broad range of SE topics

◼ AI and foundation models for Software Engineering

◼ Software metrics and static program analysis

◼ Software testing, verification, and validation

◼ Development for mobile devices

◼ Self-adaptive and IoT systems

◼ Mining software repository

◼ Open-source software development
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LabSoft Current Members

 3 Post-Doc Researchers

◼ Filipe Fernandes (SE for the Metaverse, Quantum SE)

◼ Gustavo Vale (Quality of AI-generated Code, Merge Conflicts)

◼ Fischer Ferreira (Software Testing, Resource-Intensive Systems)

 6 PhD Candidates

◼ Joao Paulo Diniz (Mutation Testing)

◼ Amanda Santana (Code Smell Detection)

◼ Henrique Nunes (LLMs for Architecture and Code Smells)

◼ Cleiton Tavares (Quality of AI-generated code)

◼ Pedro Garcia (Impact of AI on Education)

◼ Saymon Souza (LLMs for Refactoring Code Smells)

 7 MSc and a few undergrade students
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Some LabSoft Members
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Software is Complex
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Uber’s microservice architecture (2018)

“Computer software is the most complex 

entity among human-made artifacts.”

Frederick P. Brooks, 1987

“Good programmers write code that humans

can understand.”

Martin Fowler, 2008
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How much software is created by humans?
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What do we expect for the near future?

 Vibe Coding?

◼ Vibe coding searches are up 

6,700% in 3 months (Mar-May)
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 AI Coding Agents?

◼ According to 2025 Stack Overflow Developer Survey, 

~32% of professional developers use AI Agents

July 2025



Software Engineering Lab (LabSoft)

https://labsoft-ufmg.github.io/

A Twist in Pair Programming
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 Human-Human

◼ Knowledge sharing

◼ Social dynamics

 Human-AI

◼ Development speed

◼ 24/7 availability 
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Defining Roles in the Human-AI Partnership

Human

 Human is good for requirements

 Responsible for success or failure

➢ Verify and correct AI mistakes
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Hi, how can I help you?
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1st Study: AI-supported Requirements
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Goal and Research Questions

 Goal

◼ Evaluate the use of an LLM (ChatGPT) on requirements 

engineering activities, such as user story documentation

 Research Questions

1. How LLMs impact the time required to create user stories?

2. How LLMs impact the quality of the documented user stories?

3. What are the challenges and benefits of using LLMs for 

requirements documentation?

12



Software Engineering Lab (LabSoft)

https://labsoft-ufmg.github.io/

Study Participants and Steps

 Participants: 28 CS students from two universities

◼ We collect their levels of experience in software 

development activities, such as requirements engineering

 Research steps

1. Participants create user stories with and without LLM support

2. They provide feedbacks about the use of LLMs

3. We evaluate the quality of the user stories

4. We also analyze the participants’ feedbacks
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One Interesting Result
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With AI-support, participants 

with higher knowledge take 

longer to complete their tasks.

These requirements do 

not seem right.
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Defining Roles in the Human-AI Partnership

Human

 Human is good for requirements

 Responsible for success or failure

➢ Verify and correct AI mistakes

AI (Foundation Models)

 AI is good for coding

 Faster and scalable

➢ Create quick, but may be unreliable
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2nd Study: Detecting Code Smells with LLMs
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Goal and Research Questions

 Research Questions

◼ RQ1: How effective are LLMs in detecting code smells?

◼ RQ2: How do LLMs compare with static analysis tools?

◼ RQ3: How effective is combining LLMs and Tools?
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 Our goal is to investigate the effectiveness of 

LLMs in detecting code smells in Java projects
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Used Dataset

 We analyzed 1,182 classes for code smells from 30 open-

source Java projects

 Nine code smells

◼ Data Class, Dispersed Coupling, Feature Envy, 

Intensive Coupling, Long Method, Large Class, 

Long Parameter List, Refused Bequest, and Shotgun Surgery

 Four LLMs and four static analysis tools

◼ GPT-5 min, Llama-3.3, DeepSeek-R1, and Qwen2.5-Coder

◼ JDeodorant, JSpIRIT, Organic, and PMD
18
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Study Steps
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Summary of Results

20



Software Engineering Lab (LabSoft)

https://labsoft-ufmg.github.io/

Some Findings

 LLMs are effective for “easily detectable” code smells, 

such as Data Class, Large Class, and Long Method

 Static analysis tools is better than LLMs in some more 

complex smells, such as Refused Bequest and Shotgun Surgery

 Combining LLMs and static analysis tools has shown 

promising results
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3rd Study: AI Mistakes in Coding
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Goal and Research Questions

 Goal: Understand the strengths and drawbacks 

of LLMs in fixing code issues

◼ Two LLMs  (Copilot and Llama) refactored

127 code issues in 10 open-source Java projects

 Research questions

1. To what extent can LLMs fix maintainability issues?

2. What are the main mistakes made by LLMs when fixing code issues?

3. To what extent do developers find LLM solutions 

more readable?
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Study Steps
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Some Results about the AI Mistakes
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All LLMs make mistakes, such as compilation errors and test failures
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Follow-up: Train LLMs for Better Refactoring

 MaRV: A Manually Validated Refactoring Dataset

◼ Goal: train LLMs (e.g., few-shot prompts) to better identify 

and perform refactoring

◼ With a survey, 40 participants evaluated 693 refactorings

◼ Each refactoring instance was evaluated by 2 participants

 Results: Both participants agreed that 321 cases 

(~46%) are good examples of refactoring
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Train LLMs with High Quality Data
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Take Aways

 Humans and AI models collaborate in nowadays 

software development teams

◼ We need to evaluate and define their roles

 Humans are responsible for the successes and failures

◼ Experienced developers are more careful in verifying the 

outputs of LLMs

 Current AI models mostly succeed in easy coding tasks

◼ They make a lot of mistakes in real development tasks
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Thank You!

05  March  2026

Eduardo Figueiredo
Federal University of Minas Gerais (UFMG)

From Requirements to Code: Assessing the Impact of 

Foundation Models on Software Development
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