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About me

Willian Oizumi

Senior Software Engineer @GoTo

Teaching Professor @Senac-PR

PhD in Informatics - PUC-Rio (2022)

http://wnoizumi.github.io/
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My career so far
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2012

CS degree

Worked in the industry
Scientific projects
Published my first paper
Decided to pursue a MSc

2008 2015

MSc degree

Acquired solid background
Got good results
But was overwhelmed 
Decided to go back to industry

2013 2017

Teaching and PhD

Got a teaching position at IFPR
Started a part time PhD

2016 2021

20222023

Back to industry again

Decided to go back to industry again
Teaching part time
Still participating in conferences



My Research Experience

● Internal Quality Metrics

● Code Smells

● Software Architecture and Design

● Refactoring

● Search-based Software Engineering

● Software Product Lines

● Code Review
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● Exploratory Study

● Controlled Experiment

● Repository Mining

● Survey

● Grounded Theory



Our Goals Today

● Provide an overview of my PhD research

● Explore the pitfalls and challenges I faced during the journey

● Discuss recommendations for conducting a strong 
(PhD/MSc) research
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My PhD Research
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Main Goal was to provide effective support for 
developers in the identification and refactoring of 
design problems

Design
Problem



Where and How to Refactor?
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...

Symptoms



After multiples studies and years…
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Requirements for Refactoring Recommendation Techniques
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1. Consideration of Heterogeneous Information

2. Context-Sensitive Detection

3. Feature Modularity Awareness

4. Effective Recommendations
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Overview of Main Components 
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Overview of Main Components 
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Overview of Main Components 
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Overview of Main Components 
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Overview of Main Components 
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Overview of Main Components 
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Example of Solution Space for the okhttp Project
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Quality Impact of Solutions
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Quality Impact of Solutions
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NSGA-II outperformed other strategies 
in most projects



Thesis Contributions
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Search-based Refactoring03
● Alternative and effective solution representation
● Heuristics-based initial population 
● Domain-specific mutation operators 

Complete Approach for 
Dealing with Design Problems02

● Robust evidence on the identification and removal 
of design problems  

● Single solution addressing all key requirements

Requirements and Guidelines01 ● Empirically identified requirements 
● Definition and evaluation of key requirements

Open Science04 ● Open source tools (Organic and OrganicRef)
● Replication package for all studies



What went wrong?
(what could be better?)
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#1
 Too much indecision at the beginning
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Code Smells

Technical Debt

Software 
Architecture

Internal Quality 
Attributes

Refactoring
Source Code 

Metrics

IHC
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Refactoring

Search-based 
Refactoring

Mining 
Software 

Repositories

Feature 
Location

Refactoring 
Heuristics



#2
 Lack of attention to the fast-evolving 

literature
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Example: State-of-the-art for Topic Modeling

27Source: Abdelrazek, Aly, et al. "Topic modeling algorithms and applications: A survey." Information Systems (2022): 102131.



Another Example: Deep Learning for Software Engineering
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Yang, Yanming, et al. "A survey on deep learning for software engineering." ACM Computing Surveys (CSUR) 
54.10s (2022): 1-73.



Number of Papers per Topic - ICSE
Quick search on dblp, only looking at the sessions and papers titles:
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Year * Learning NN/DL LLM / Pre-trained SBSE

2016 3 0 0 1

2017 4 1 0 3

2018 1 3 0 9

2019 4 11 0 1

2020 18 10 0 0

2021 16 12 1 0

2022 39 22 8 0

2023 33 17 11 0



Is SBSE dead?
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https://conf.researchr.org/home/ssbse-2022
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https://conf.researchr.org/home/ssbse-2022


Red/Blue Ocean Strategy
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Red/Blue Ocean Strategy
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Most research is in the red ocean



#3
Too much effort spent in contributions 

unrelated to my thesis
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#4
Too much focus on technical aspects rather 

than on the scientific ones
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Lots of effort on…
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● Writing beautiful code
● Creating a tool that is easy to use
● Testing different frameworks and libraries 

to use in the tool
● Collaborating in other students’ studies

● Being up to date with the literature
● Finding out which datasets could be used 

in my research
● Validating and adapting the proposed 

technique
● Designing a sound and robust evaluation 

study
● Doing preliminarily studies and publishing 

first author papers

Rather than…



Empirical Standards for Software Engineering Research

Available at: https://sigsoft.org/EmpiricalStandards/docs/
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https://sigsoft.org/EmpiricalStandards/docs/


Get to Know What is Available
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Datasets (Pretrained)
Models

Tools / Source 
Code

Replication 
Packages 

(Zenodo/Figshare)

MSR Mining 
Challenge

Create and publish 
your own dataset



Get to Know What is Available
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Datasets (Pretrained)
Models

Tools / Source 
Code

Hugging Face

GitHub

Replication 
Packages 

(Zenodo/Figshare)



Get to Know What is Available
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Datasets (Pretrained)
Models

Tools / Source 
Code

GitHub

From your or 
others Labs

Replication 
Packages

(Zenodo/Figshare)



#5
The chosen scope was larger than it should 

have been
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Revisiting the Requirements
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1. Consideration of Heterogeneous Information
2. Context-Sensitive Detection
3.  Feature Modularity Awareness
4. Effective Recommendations



Revisiting the Requirements

43

1. Consideration of Heterogeneous Information
2. Context-Sensitive Detection
3.  Feature Modularity Awareness
4. Effective Recommendations

Each requirement alone could be 
deeply explored in a thesis 



Mind Maps to Guide your Journey
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Mind Map 1: Knowledge Building
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Mind Map 2: Conducting your research

50



51



52



53



54



55



In a Nutshell

● Select your research topic as soon as possible

● Avoid too large scopes

● Put effort on building the required knowledge

● Try to fill the gaps with collaborations

● Keep tracking the literature and adapt if needed
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