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● Associate Professor at LOGTI - ÉTS (2022)
○ SE for Computer Games, Software Quality and Architecture

● Master and Ph.D. in Computer Science (UFRGS/Brazil)
○ Agile methods for computer game
○ Analysis, comprehension et visualisation of software
○ Swarm Debugging

● Professeur à l'UQAC (2018 - 2022)
● Lecturer at Polytechnique Montréal
● Postdoctoral Fellow at Concordia University (Montréal)

○ UBISOFT Montréal (MITACS) - Logging analysis and anomaly detection

● > 20 years of experience in Software Engineering
○ Software developer and architect

○ Manager and agile coach
○ Experience on complex and critical-mission systèms 

Fabio PETRILLO
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Is game industry important?



Game industry is billionaire,
greater than cinema and music 

together
(NEWZOO,2016)



3.2 Billion of 
players in 2022!



https://steamdb.info/stats/releases/ 6

Games Released on Steam by Year (June 2024)



Is a video game more
a piece of software or

a piece of art?
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GDC Game Industry 2023 

A survey of 2,300 video game 
developers about their work and the industry.







Computer Games and Software Engineering
● Computer Games (CG) are simultaneously 

advanced software products and complex 

works of creativity and art [Engstrom, 2018]
● Varying requirements and business goals 

[Kasurinen, 2017]



Computer Games and Software Engineering
Nevertheless, the software engineering 

community rarely studies CGs 
[Murphy-Hill, 2014].



What went wrong? A survey of 
problems in game development

SAC 2008/Computers in 
Entertainment 2009

Software Engineering for Computer Games (SEGA)
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The Old Day are Gone?
Software Engineering 

Processes in Video Game 
Industry

GAS 2016

Process recommendation 
system for video game projects

IST 2018

Dataset of Video Game 
Development Problems

MSR 2020

Process Problems and Techniques Solutions

I have worked on SEGA since 2007 ...

Game industry problems: An 
extensive analysis of the gray 

literature
IST 2021

Is agility out there?: agile 
practices in game development

SIGDOC 2010

Video Game Project 
Management Anti-patterns

GAS 2022

What Makes a Game 
High-rated? Towards Factors of 

Video Game Success
GAS 2022

Are Game Engines Software 
Frameworks?

IST 2021

A Survey of Video Game 
Testing

AST 2021

Towards Automated Video 
Game Testing: Still a Long Way 

to Go
GAS 2022

Assessing Video Game 
Balance using Autonomous 

Agents
GAS 2023



Why do I start to work on 
Computer Games?

15



2006/7
I was in a master

student seminar when... 
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However, it was 
not exactly that ... 
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We started a discussion: 
Waterfall vs Agile for 
game development?



So, I decided to 
investigate Agile and 
Computer Games!!!
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2008
Master Results
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Does game industry have 
the same problems that 

"traditional" software 
industry?
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20 game industry 
postmortems



Postmortems

What went right discusses the best practices 
adopted by developers, solutions, improvements, 
and project management decisions that help the 
project. 

What went wrong discusses difficulties, pitfalls, 
and mistakes experienced by the development 
team in the project, both technical and 
managerial.



What are the most 
important problems in 

game industry?
26



"All the main problems of the 
traditional software industry are also 

found in the game industry "

27

Petrillo, F., Pimenta, M., Trindade, F., & Dietrich, C. (2009). What went wrong? A 
survey of problems in game development. Computers in Entertainment, 7(1), 1. 



1) Unrealistic scope
2) Feature creep
3) Cutting features

28

Petrillo, F., Pimenta, M., Trindade, F., & Dietrich, C. (2009). What went wrong? A survey of problems in game development. 
Computers in Entertainment, 7(1), 1. 



“...the traditional and game software 
industries do not suffer mainly from 

technological problems, 
but from management problems.”

29

Petrillo, F., Pimenta, M., Trindade, F., & Dietrich, C. (2009). What went wrong? A 
survey of problems in game development. Computers in Entertainment, 7(1), 1. 



So, how can we mitigate 
these problems?
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"We believe that adoption of agile 
practices in  game development can 

achieve promising results. "

31

Petrillo, F., & Pimenta, M. (2010). Is agility out there? Agile Practices in Game Development. In Proceedings of the 28th 
ACM International Conference on Design of Communication - SIGDOC ’10 (p. 9). New York, New York, USA: ACM Press. 

 



2016,
Ten years later...
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"The old days are gone. You can't expect producers or leads to 
come up with a huge waterfall of everything they thought 

would get done over the next three years. In the game 
development business, it's insane to think you have any insight 
into what your team will be doing one year from now. You can 

set major milestones with hard dates, but filling in all the 
details between those points is an exercise in futility. "

34

Fridley, M. (2013). Postmortem: Kingdoms of Amalur: Reckoning. Retrieved from 
http://www.gamasutra.com/view/feature/197269/postmortem_kingdoms_of_amalur_.php



Are these claims general or 
a "cherry picking" cases?
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RQ: Are "the old days" really 
gone in video game 

industry?
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Methodology
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Postmortem Search (2010 - 2016)
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*63
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Postmortem Analysis (20 articles)



Process Metamodel
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BPMN Process Construction

Postmortem Analysis (20 articles)



20 process models
(BPMN)
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Iterative Process - Kingdoms of Amalur: Reckoning



Hybrid Process - Brutal Legend
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Ad-Hoc Process - Aaaa! A Reckless Disregard for Gravity
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Waterfall Process - Scooby-Doo
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Process occurrences by category
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Agile practices in game projects



Conclusion 1
The “old days” are gone, but 

not completely at all.
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Conclusion 2
Iterative process is 

currently mainstream in the 
game industry.
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Conclusion 3
Agility are increasing in the 

last years.
53



Discussion (2016)
We believe that iterative process and agile practice
benefits are yet misunderstood by some game 

developers, managers, producers, publishers, and educators.
.
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2018

55







Why Fortnite: Battle Royale 
is a huge success???
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Why Fortnite: Battle Royale 
is a huge success???

Because 
the old days are gone!
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● “Their goal was to develop the Battle Royale mode quickly from the core 

"Save the World" mode, putting off any complex features that 
weren't already in place as to launch the new mode as soon as 
possible; while they explored such potential ideas, they held off inclusion 

until after the main mode was launched.”

● Less is more
○ Less weapons

○ a small subset of traps

Fortnite: Less is more... 



Why Fortnite: Battle Royale is a huge success?
● The game is free-to-play, supported by microtransactions 

● The game is run as seasons, lasting about 10 weeks each. 

● Epic’s consistent updates for the game. 



Why Fortnite: Battle Royale is a huge success?
“It’s been weird, because from my perspective we’ve been continuously 
interacting with players the entire time – it’s just that 

we haven’t made a big deal about it with the press,” he says. 

“There’s a significant amount of difference between the game two years ago and 

the game now, so we’ve just been furiously iterating.”

https://www.pcgamesn.com/fortnite/why-has-fortnite-taken-so-long

https://www.pcgamesn.com/fortnite/why-has-fortnite-taken-so-long


Fortnite: Battle Royale is 
changing the mindset of 

waterfall/stage gate 
process...
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Fortnite success (finally) opens 
opportunities to explore agile practices 

on AAA computer games’ industry...
more than 20 years of agile manifesto 

and 14 years we discuss that in 
academia! 



New games follow similar 
strategies, such as …
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2020-23
70



We created the dataset using an iterative method 
through which we manually coded more than 
200 postmortems spanning 20 years 
(1998 to 2018) and extracted 

1,035 problems related to software 
engineering while maintaining traceability links to 
the postmortems.

Dataset of Video Game Development Problems



Game industry problems: An extensive analysis of the gray literature

● New version of my paper 
2009 journal paper (10 years 
later)

● We analyzed more than 200 
postmortems from 1997 to 2019

● 927 problems, divided in 20 types

● The main root causes 
are related to human 
aspects, not technical 
ones
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Highlights
73



74

Computer game industry has several 
challenges to SE researches because

● Conservative mindset
● “It is more art than engineering”
● “SE is for mortals; we need performance…”



Main research projects



Game testing
● Game testing is an intensive, manual human labor 

● Build models and new techniques for computer game testing
● Applying automatic transformations and targets the early 

detection of regression bugs. 
● Machine learning techniques and new approaches to 

automatically test large number of scenarios to reduce the 
costs of manual testing.



Game engine architectures
● Extension of our JSS paper to explore architectural 

aspects of  game engines
● Reverse engineering
● Architectural recovering challenges



Computer game debugging
● New techniques for computer game debugging
● Using Swarm Debugging for CG
● Crowd approaches to address debugging challenges in 

software development
● The effort to debug CGs using a collaborative approach is a 

research opportunity to explore.



Build empirical theories and quality models for computer 
games
● A deep comprehension of testing and debugging phenomena for CGs opens 

an opportunity to explore new theories and quality models for CG 
● Practices and human factors in SEGA (creativity vs. technical aspects); 
● Data-driven and machine learning SE to improve software quality practices in 

CGs; 

● Building software quality models to support CG. 



Game as a service
● Game server technologies
● Cloud computing and serverless
● Scaling, load balancing and resource optimization
● CI/CD challenges



Don’t worry, a research idea 
takes time to become 
mainstream (decades)…
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Research ideas pop up 
everywhere… So, listen 
carefully your colleagues, 

clients, users, etc...
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Computer games are a great 
sandbox and playground to 

state-of-art in SE and 
Computer Science. 
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Tons of research opportunities, 
specially in terms of 
automation, testing, 

debugging, reliability, CI/CD,  
and observability.
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Games is an amazing tech 
industry to create new 

opportunities and jobs using 
open source platforms!
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Let’s work 
together….



Challenges and Opportunities on Software 
Engineering for Computer Games

Fabio Petrillo
fabio.petrillo@etsmtl.ca

fabio@petrillo.com
Twitter: @drfabiopetrillo 

Thanks a lot!


