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The Future of Software Engineering is in your hands 
and I believe in you!

I truly do!
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SW Eng at NC State
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JSSS in-Practice

https://www.mendezfe.org/the-new-in-practice-track-of-jss/

https://www.mendezfe.org/the-new-in-practice-track-of-jss/


About this talk
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It is a great time to do research in SE
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State University of 
Maringá, Brazil:

● 936 vacancies for 
registered 
candidates.

● 9,045 candidates 
participated in the 
exams.

● Candidate with the 
overall highest 
score was for Comp 
Science. 



About this talk
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● Software engineering has been a crucial discipline in our modern world
● To achieve this state, we depended on talented, smart, and creative people
● The PhD degree is the highest academic degree for educating people
● Demands from society and new technologies create new, and uncover old, 

challenges
● Current PhD students will be in charge of creating and taming such new 

technologies for the benefit of society in the future

● We need to discuss what the expectations, responsibilities, benefit, and 
barriers are faced by a PhD student.

● I share my experiences as a developer, PhD student, post-doc researcher, 
and professor

● This talk aims to inspire and guide students as they navigate their PhD 
studies
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What is a phd?
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What is a PhD?
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Google AI Overview: 

"A PhD, or Doctor of Philosophy, is 
the highest academic degree awarded 
by universities. It signifies that the 
recipient has achieved a high level of 
expertise in a specific field and has 
made an original contribution to 
knowledge through independent 
research. While often associated with 
academia and research, PhDs are also 
pursued by those seeking careers in 
various sectors."

 …it is an award to an expert who has proven 
their scientific worth and not to someone who 
stayed in a tolerant group for long enough



What is the main output of a PhD?
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A talented, 
smart, and 
creative 
person

One of the most 
knowledgeable 
people in a topic 
of study in the 
world.



The journey
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IT is not an easy journey…

12…But it has benefits



What is a prerequisite for a successful PhD?
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Being healthy!
Physically and Mentally

We are athletes of 
knowledge

Food, Exercises, Breaks,* 
Sleep, Friends, Fun

* Nonstooping work is not productive!



The life of a PhD
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Before During After

● What has motivated you?
● What were your 

expectations?
● What are society 

expectations?
● What do you think are your 

supervisor expectations?

● What do you consider to be 
a successful PhD?

● What are your 
expectations?

● What are your 
responsibilities?

● What are the benefits?
● What are the barriers?

● Working in academia?
● Working in the industry?

What is your long-term plan?



Dos and don'ts
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There is no recipe on how to do a PhD
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● Depends on the topic of your research
● Depends on the country, university, 

department, research group you are
● Depends on your time and discipline
● Depends on your supervisor time
● Research work VS. Engineering work
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● Your PhD depend on the topic of your research
a. Research "hype" topics (e.g., Artificial Intelligence)
b. New research topics (e.g., software modernization)
c. Well-established topics (e.g., software refactoring)
d. Fundamental topics (e.g., software variability)

● Don't focus on finding a problem that fits your solution

Research Topics



What are common steps of research?
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● Identify a practical, relevant, 
fundamental problem

● Conduct empirical research to 
understand the context

● Propose a solution to the problem
● Evaluate the solution
● Communicate your results to the 

community



Identify a relevant problem

19Silvia Abrahão. Secrets to a successful PhD in MDE. MODELS 2024

“Don’t pick a problem that’s too broad or too 
abstract. Find a manageable issue that’s impactful 
and solvable within the scope of your PhD.”

It is important to participate in conferences, 
workshops, and read papers in the field. 
Connecting with the community can help you 
identify relevant problems and trends.



Empirical research (knowledge-seeking)

20Silvia Abrahão. Secrets to a successful PhD in MDE. MODELS 2024



Propose a solution (solution-seeking)
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● How do we reduce software 
development cost?

● How do we make better software?
● How do we make software developers 

happier?
● How do we use new pieces of 

information to solve problems?
● How solutions in other fields can be 

applied in our problems?
● Who is benefiting from our solution?



Evaluate the solution

22Silvia Abrahão. Secrets to a successful PhD in MDE. MODELS 2024

What metrics to use in 
the evaluation?



Communicate your results
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● Ideas must be tested and improved. Collaborative work, creative and 
iterative, rather than the traditional research silos and sequential 
pipelines.

● What exact benefits stakeholders may have from your work?
a. Practitioners, Tool builders, Researchers, Educators, End-users, 

Society in general

● Developing communication skill is essential!
a. Writing 
b. Presentations
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Research directions
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Some challenges in Variability
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● Scalability of Variability Models
a. Managing thousands of features and configurations in large Product Lines
b. Efficient reasoning over large feature models is still difficult

● Automation of Variability Management
a. Automated tools for generating, validating, and maintaining variability models 

are still lacking
b. Integrating variability into CI/CD pipelines remains a challenge  (e.g., 

non-intrusive tools?)
● Variability in AI-Based Systems

a. Handling non-deterministic variability due to machine learning components 
(e.g., different models or datasets)

b. Feature models for AI-enabled systems are often incomplete or ambiguous
● Runtime Variability & Dynamic Reconfiguration

a. Systems that adapt at runtime must manage variability efficiently without 
service disruption.

b. Formal guarantees for dynamically adaptive systems are often hard to define 
and verify.



Some challenges in Reuse
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● Context-Aware Reuse
a. Selecting the right component requires understanding the context in which 

it was originally developed
b. Lack of metadata and documentation limits effective reuse
c. Reuse beyond the code (feedback from industry)

● Component Interoperability
a. Components often have hidden assumptions that break integration
b. Dealing with legacy code and APIs in modern architectures is hard

● Reuse in ML and Data-Centric Systems
a. Reusing trained models, datasets, and pipelines introduces versioning, data 

quality, and legal issues.
b. Provenance and explainability of reused components are critical in 

high-stakes domains.
● Cost-Benefit Analysis of Reuse

a. There's insufficient empirical data on long-term ROI of reuse strategies.
b. Tooling to evaluate reuse potential (and effort) is still immature.



Some challenges in Configuration
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● Configuration Validation and Testing
a. Testing all possible configurations is infeasible (combinatorial explosion)
b. Finding minimal yet representative test sets (combinatorial interaction testing)

● Misconfiguration Detection and Debugging
a. Misconfigurations are a major source of production failures
b. Detecting root causes of misconfigurations in complex systems (e.g., cloud or 

containerized environments) remains hard
● User-Centric Configuration Tools

a. Many configuration tools are too technical for end-users or domain experts
b. There is a need for more intuitive UIs and recommendation systems

● Security and Privacy in Configuration
a. Improper configurations can expose sensitive systems
b. Tools that proactively detect and warn about insecure configurations are limited



Cross-Cutting challenges
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● Traceability
a. Maintaining traceability between requirements, features, components, and 

configurations is complex and often manual.
● Evolving Systems

a. Variability and configuration models must evolve with the system, and ensuring 
backward compatibility is non-trivial (evolution in space and time).

● Tool Integration
a. Tools for variability, reuse, and configuration often operate in silos; better 

integration is needed across the DevOps toolchain (e.g., non-intrusive).
● Explainability

a. Developers and stakeholders need understandable justifications for why a 
particular configuration or reusable component was selected.    

● Human-aspects
a. How do developers feel about dealing with variable code? 



Emerging Directions
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● Variability management in Cyber-Physical Systems (CPS), IoT, and other emerging 
technologies.

● AI-assisted reuse and configuration, using LLMs to recommend features or detect 
errors.

● Variability in infrastructure-as-code (IaC) and cloud environments (e.g., Terraform, 
Kubernetes).

● Ethical reuse, ensuring that reused components respect licensing, attribution, and bias 
considerations.



Pieces of Advice
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There is always an opportunity to learn
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● You learn with your supervisors
● You learn with your collaborators
● You learn with your students

● Be alert and take the initiative to:
a. Read what is new in your field
b. Talk to people in conferences
c. See different perspectives

● In academia we have the benefit of being 
with amazing people



Know your community
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● Who are the people working in your 
topic/field of study?

● What do they do (i.e., known for)?
● Where do these people meet?
● How do they work? 
● How did they build their career?

● You need good discussions about your work
● You need a committee for your defense
● You may need reference letters in the future
● You will need a job after your PhD :-)

● Google Scholar alerts, Social media !? 

Help the others!



Contribution Vs. Publication
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● I like to think of doing research is like sports
a. Conferences are our Olympic Games
b. Most of the work is done before the 

competition
c. There are no medals for everyone…

…but we are the best versions of ourselves

● Focus on making contribution
● You should try to be better each day, in 

comparison to the previous one
a. How different will you be after finish your 

PhD
● The medals will eventually come :-)



Pieces of advice
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● 1: Now that you've finished your PhD, if 
you could go back in time and give 
yourself advice for yourself, what 
would it be? 

● 2: What were the most difficult 
challenges for you during your PhD? 

● 3: What advice would you give to other 
people currently pursuing a PhD?

1. Focus on constant progress and 
don't get discouraged by the first 

rejections. 

2. Work on problems that don't 
seem relevant [not in the hype]. You 
only realize its relevance after a 

long time. 

3. Avoid comparing yourself to 
colleagues at the institute or 

outside in terms of publications or 
awards, and focus on moving 

forward in your topic.



Pieces of advice
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1. Have a clear view of what is a PhD, 
and why to do a PhD.

2. So what's most challenging is doing 
a PhD and working at the same time.

3. I think the main suggestion would be 
to not care so much about conference 
reviews. Not everyone knows how to 
value the work of others, and each 

study is important within its field and 
context. Do what you find interesting 
and contribute to science in the way 
that's possible within your situation.

● 1: Now that you've finished your PhD, if 
you could go back in time and give 
yourself advice for yourself, what 
would it be? 

● 2: What were the most difficult 
challenges for you during your PhD? 

● 3: What advice would you give to other 
people currently pursuing a PhD?



Pieces of advice
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1. It takes patience, calm, and a 
long-term vision to build 

well-founded and 
well-constructed research. 
Also, be clear about why 
you're pursuing a PhD; 

otherwise, you'll give up at the 
first hurdle. It will require a lot 

of time and energy, so be 
clear about what you'd like to 
do in your professional career, 

aligning it with your family, 
spouse, children, etc.

2. The hardest part for me was 
controlling the anxiety of 

wanting to see my PhD 
finished so I could pursue my 

dreams and plans. 
Overcoming paper rejections 

is very difficult. But with 
maturity, I understood that 

going through the process is 
what makes us researchers, 

and accepting article 
rejections as a way to learn 

and improve. We really need to 
go through this to be ready for 

our thesis defense.

3. Think about why 
you're pursuing your 
PhD and the things 

you'll gain from it in 
the future, because 

this thought motivates 
you to continue with 

the process every day. 
And taking breaks is 

essential, because 
we're not robots.



Conclusion
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● It is not easy to be on world-leading expert 
in a field of research

● You must have your motivation, goals, and 
long-term plan clear

● Finding the recipe that works better for you 
is part of the journey

● Focus on making contributions. Society has 
so many problems…

● Communicate your work and know your 
community

● Try to improve every day, the medals will 
come!



+ The Future of Software Engineering (and 
society) is in your hands.
+ I (trully) believe in you… 
  …but you should believe too :-)
+ PhD is the journey, not the destination.
+ Enjoy the journey too!
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Take Home Message
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The Future of Software Engineering is in your hands 
and I believe in you!


