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Outline

About me

Research team

Montreal

Research topics:

● Video game development
● Anti-Patterns
● IoT



I’m brazilian
but from the south

… from the countryside





Me (earlier)

Computer Science degree at UNIJUI - Santa Rosa - RS

Software Product Line and Language Grammars

Professor Fabricia Roos-Frantz

Computer Science masters’ degree at UFSM - Santa Maria - RS

Video Game Development and Software Processes

Professor Lisandra M. Fontoura



Still me (industry)

Startup A: JavaEE, Struts 2, PostgreSQL, TomCat, Web things …

Startup B: PHP, MySQL, Linux and Shell scripts, etc ...

Startup C: Lua, NginX, web performance, etc ... 



Me (now)

Ph.D. student in Software Engineering

Since May/2018

Concordia University

Topics: IoT, Video Game Development, cool things in Software Engineering



Team & Research projects



Yann-Gaël Guéhéneuc is full 
professor at the Department of 
Computer Science and Software 
Engineering of Concordia 
University since 2017, where he 
leads the Ptidej team on evaluating 
and enhancing the quality of the 
software systems, focusing on the 
Internet of Things and researching 
new theories, methods, and tools to 
understand, evaluate, and improve 
the development, release, testing, 
and security of such systems.



B.Sc. M.Sc. Ph.D. Post-doc. R.A. Other

0 3 8 2 0 1



How Ph.D. at Concordia works

Comprehension Exam: 2nd or 3rd term (term == 4 months [summer, fall, winter])

● Set up a committee
● Compile a list papers to read
● Make a report
● Oral presentation

Thesis proposal (qualification): within 18 months

● Same committee
● Present the methodology for your thesis
● Ph.D candidacy



Ptidej Post-docs

Rodrigo Morales. Post-doc. in progress. Improving Software Quality through 
Refactorings.

Md Saidur Rahman. Post-doc. in progress. Applying Machine Learning Techniques 
to the Identification and Correction of Anomalies in Data.



Team Ph.D.s

Manel Abdellatif. Ph.D. in progress. On the 
Migration towards Service-oriented 
Architectures.

Mouna Abidi. Ph.D. in progress. Design 
(Anti-)Patterns in Multi-language Systems.

Mashael (Layan) Etaiwi. Ph.D. in progress. 
Applying Consensus on Software Engineering 
Data.

William Flageol. Ph.D. in progress. Programming 
Languages and Design Constraints.

Manel Grichi. Ph.D. in progress. Change Impact 
Analyses in Multi-language Systems.

Zeinab (Azadeh) Kermansaravi. Ph.D. in 
progress. Mutations of Software Patterns.

Prabhdeep Singh. Ph.D. in progress. On the 
Ethics of the IoT.

Diana El-Masri. M.Sc. in progress. Polyglot 
Systems.



Team Masters

Natheepan Ganeshamoorthy. M.Sc. in progress. ML for Building Planes.

Vaibhav Jain. M.Sc. in progress. MGTT for IoT.



Fabio Petrillo is an associate 
professor at University of Quebec at 
Chicoutimi (Canada). His research 
interests include Empirical Software 
Engineering, Software Quality and 
Architecture, Debugging, 
Service-Oriented Architecture and 
Cloud. He has been recognized as a 
pioneer and an international 
reference on Computer Games and 
Software Engineering.



Montreal





Montreal

Summer is amazing!

Winter not that much!

It is French first then English.

Multicultural!

Not that big (1.7KK)

@livemontreal













Masters’



It started with an email...

Games and Software Engineering Workshop – GAS 2016







Context



Game industry is billionaire,
greater than cinema a music 

together
(NEWZOO,2016)



Game development is more 
complex and multidisciplinary

(GERSHENFELD; LOPARCO; BARAJAS, 2003)

(BLOW, 2004; MURPHY-HILL; ZIMMERMANN; NAGAPPAN, 2014)



Particular characteristics and 
problems

(BLOW, 2004; MURPHY-HILL; ZIMMERMANN; NAGAPPAN, 2014)



Lack of maturity and systematic 
approaches

(PETRILLO et al., 2008; PETRILLO et al., 2009, POLITOWSKI et al., 2016a)



How to address 
these specific 
problems and help 
video game 
developers? 





1. Data 
Preprocessing



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.



234 gathered 
100 analysed
55 used

from 1997 until 2016



Building the 
Development 
Process



Each process is a set of elements...

{

"game" : "Slow Down, Bull",

"phase" : "activities",

"element" : "exploration phase",

"desc" : "We were able to iterate 

through a ton of different experiments, 

many of which were discarded failures, 

but which paved the path for the 

strongest mechanics in the game",

"prob" : false

}









Getting 
feedback

● Red Skies
● Offworld Trading Company
● Mini Metro
● Slow Down, Bull
● Prune
● Out There
● NFL Rush Heroes & Rivals

and then refactoring



2. Creating a Video 
Game Context
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The Banner Saga 2, 1,0,0,0,0,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,0,1,0,1,0,0,1,1,0,1,0,1,0,0,0,1,0,0,0,0,1,0,1,1,0,1,1,0,1,1,0,0,0,1,0,0,0,0,1,0,0

Stellaris, 0,1,0,0,0,0,1,0,1,0,0,0,1,0,0,0,1,0,0,0,1,1,0,0,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,1,0,0,0,0,1,1,1,0,0,0,0,0,0,0,1,0,0,0,0,1

Red Skies, 0,1,1,0,0,0,1,0,0,0,0,0,0,1,1,0,1,0,1,0,0,1,0,1,0,0,1,1,0,1,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,1,0,0

Ratchet & Clank (2016), 0,1,0,0,0,0,1,0,0,1,1,1,0,1,0,0,1,0,0,0,1,0,1,1,0,1,0,0,1,0,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0

Offworld Trading Compa, 1,1,0,0,0,0,1,0,1,0,0,0,1,1,1,1,1,0,1,0,0,1,0,0,0,0,1,1,0,1,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,1,1,0,0,0,0,0,0,0,0,1,0,0,1,0,1

Mini Metro, 0,1,0,0,0,1,1,0,1,0,0,0,0,1,0,1,1,0,1,0,0,1,0,0,0,0,1,1,0,1,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,1,1,1,0,0,0,0,0,0,1,0,0,0,1,0,0

Vanishing Point , 0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,1,1,1,0,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0

Swing Racers , 1,0,0,0,0,0,1,0,1,0,0,0,0,1,0,0,1,0,1,0,0,1,0,1,0,0,1,1,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,1,1,0,0

Sunless Sea, 0,1,0,0,0,1,1,0,1,0,0,0,0,1,0,1,1,0,0,1,0,0,1,1,0,0,1,0,0,1,1,0,1,0,0,0,0,0,1,0,0,1,0,0,0,1,1,1,0,0,0,0,0,1,0,0,0,0,1,0,0

"Slow Down, Bull", 1,1,0,0,0,1,0,1,1,0,0,0,1,0,0,0,0,0,1,0,0,1,0,1,0,0,1,1,1,0,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,0,1,0,0

Rpublique, 0,0,0,0,0,1,1,0,1,0,1,1,1,0,0,0,1,0,0,1,0,1,0,1,0,0,1,0,0,0,1,1,0,1,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0

Race the Sun, 0,1,0,0,0,0,1,0,1,0,0,0,0,1,0,0,1,0,1,0,0,1,0,0,0,0,1,1,0,0,1,0,1,1,0,0,0,0,1,0,0,1,1,1,1,1,1,1,0,1,1,0,0,0,0,0,0,0,1,0,0

Prune, 0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,0,1,0,1,0,0,1,1,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,1,0,0

Out There, 0,0,0,0,1,1,0,1,1,0,0,0,0,1,0,0,1,0,1,0,0,1,0,1,0,0,1,1,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,1,1,0,0,1,0,0,0,0,0,1,0,0

Ori and the Blind Fores, 1,1,0,0,0,0,0,1,1,0,0,0,1,0,0,0,0,0,0,1,0,1,0,1,1,0,0,1,1,0,0,1,0,0,0,0,0,0,1,0,0,1,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0

NFL Rush Heroes & rival, 0,1,0,0,0,0,0,1,0,1,0,1,1,0,0,0,0,0,0,1,0,0,1,0,0,0,1,0,1,0,0,1,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,1,1,1,0,0,0,0,0,1,0,1,0,0

Never Alone, 0,0,0,0,1,0,1,0,1,0,0,0,1,0,0,0,1,0,0,0,1,0,1,0,0,0,1,1,1,0,0,1,0,0,0,0,0,0,1,0,0,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,1,0,1,1,0

Middle-earth: Shadow of, 1,0,0,0,0,0,1,0,1,0,0,0,1,0,0,0,1,0,0,1,0,1,0,0,0,0,1,0,1,0,0,1,0,0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,0,0,0,1,0,0,0,0,0,0,1,0,0

Lost Within, 0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,0,0,0,1,0,1,0,0,0,1,1,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,1,1,0,0,1,0,0,0,0,0,1,0,0

Lords of the Fallen, 1,0,0,1,1,0,1,0,1,0,0,0,1,0,0,0,1,0,0,0,1,1,0,1,0,0,1,0,1,0,0,1,0,0,0,0,0,0,1,0,1,0,1,1,0,1,0,0,0,0,1,0,0,1,0,0,0,0,1,0,0

INK, 0,1,0,0,1,1,1,0,0,1,0,0,0,0,1,0,1,0,1,0,0,1,0,1,0,0,1,1,0,1,0,0,1,0,0,0,0,0,1,0,0,1,0,0,0,1,0,0,0,0,1,0,0,0,0,0,1,0,1,0,0

I Can't Escape: Darkne, 0,0,0,1,0,0,0,1,0,1,0,0,0,1,0,0,1,0,1,0,0,1,0,0,0,0,1,1,0,1,0,0,1,0,0,0,0,0,1,1,0,0,0,0,0,1,1,1,0,0,0,1,0,0,0,0,0,0,1,0,0

(...)

Context structure em CSV
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3. Producing 
Recommendations





4. Validating
Quantitative, Qualitative, and Case Study



Quantitative 
Evaluation



Quantitative Evaluation

Correctness: How close are the recommendations to a set of recommendations 
that are assumed to be correct?

Coverage: To what extent does the recommendation system cover a set of items or 
user space?





Qualitative 
Evaluation
With 4 game developers



Game: Slow Down, Bull

“(...) this might be a useful thing to 
look at in the beginning, but I would 
not use it to create a production 
pipeline because the circumstances 
have almost assuredly changed 
since.”
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Case Study



We interviewed video game development team

1. (Trustworthiness) The recommendation is similar compared to my project.

2. (Novelty) The recommendation is new to me (regardless its usefulness).

3. (Serendipity) The recommendation is surprisingly good for my project.

4. (Utility) The recommendation is useful to my project.

5. (Risk) It would be risky to use the recommendation in my project (considering 
other practices already settled).



28%

59%

37%

50%

40%



Contributions



Video game 
processes database

59

database of game development processes from the analysis of 55 postmortems



Video game project 
context attributes

video game project characteristics, like team attributes and technical details
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Recommendation 
System

recommendation system capable of generating processes based on previous 
projects with similar contexts
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Threats of 
Validity

The postmortem main purpose is 
not describe processes’ elements.

Recommended process cannot 
define specifics tasks to be followed 
by developers.

Possible Overfitting issues.

62

...some of them



Future works (already going)

Gather more resources and feedbacks from video game developers

Use information retrieval techniques to minimize the analysis effort.

Use a more formal video game context definition.

Use a more robust Machine Learning approach instead of PCA.

Improve the visualization process.

Add more metadata (like flow) in the generated process.

Create a SaaS to allow a more formal postmortem structure. 



Ph.D. so far



Anti-Patterns 
& 
Code clarity





Blob Anti-Pattern

The Blob is found in designs where one 
class monopolizes the processing, and 
other classes primarily encapsulate data. 

The key problem here is that the 
majority of the responsibilities are 
allocated to a single class.

https://sourcemaking.com/antipatterns/the-blob





Spaghetti Code Anti-Pattern

Spaghetti Code appears as a program or 
system that contains very little software 
structure. 

Coding and progressive extensions 
compromise the software structure to 
such an extent that the structure lacks 
clarity, even to the original developer, if 
he or she is away from the software for 
any length of time.

https://sourcemaking.com/antipatterns/spaghetti-code







Video Game 
Development
&
Problems



This paper opened the researchers’ eyes regarding problems in the game industry



Summary

RQ: What are the problems in video game development?

Postmortems: 98 to 2018 (20 years! We need help!)

Ground-Theory from Postmortems

● The goal of GT is to generate theory rather than test or validate existing 
theory. GT is suitable for investigating questions such as what’s going on 
here?*

*Adolph, S., Kruchten, P. and Hall., W. 2012. Reconciling perspectives: A grounded theory of how people manage the process of software 

development.



This paper is good! :)







IoT 
& 
Gameplay testing















What else?
Let’s work together!



300+ IoT items? We can play with that!



Opportunities







PRISA

One/two weeks researching in Montreal

Master’s or Ph.D. students only

Brazil, Canada, and Uruguay

Money for conferences









They need students!





Final Thoughts







Cristiano Politowski
crispolitowski@gmail.com

Suggestions and critics are very welcome!


