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Foreword 
 

On behalf of the organizing committee, we would like to extend our warmest welcome to 
the 20th Brazilian Symposium on Software Quality (SBQS 2021) online and organized by 
Federal University of Espírito Santo (UFES). 

SBQS is the main Brazilian forum dedicated to Software Quality. The quality of the 
software is manifested in two complementary and dependent aspects: Process Quality and 
Product Quality. With the current heavy reliance on software and aggregated services, 
research into software quality and its application in products and services is both a 
necessity and a differential to provide value to organizations and their businesses. 

Since its creation, the SBQS has excelled by the exchange of experiences between academia 
and industry, where researchers, educators, and the Software Quality and Software 
Engineering practice community meet to present and discuss ideas, experiences, and 
discoveries with the potential to positively influence the software industry. 

SBQS 2021 includes 3 tracks: Research Track, Experience Reports Track, and Software 
Quality Education Track. In addition, SBQS 2021 includes the Software Quality Thesis and 
Dissertation Contest (CTDQS Track). The proceedings include 32 full papers. These papers 
were selected from 75 full paper submissions, with acceptance rates of 35% in the Research 
Track, 41% in the Experience Reports Track, and 43% in the Software Quality Education 
Track. Moreover, 4 full papers are included from 12 submissions to the CTDQS Track. 

We wish you a productive symposium and hope you enjoy your time at the SBQS 2021! 

Rodrigo Santos (UNIRIO) & Sandro Bezerra (UFPA) 
Program Chairs – Research Track 

 
Ismayle de Sousa Santos (UFC) & Sabrina Marczak (PUCRS) 

Program Chairs – Experience Reports Track 
 

Davi Viana (UFMA) & Edna Dias Canedo (UnB) 
Program Chairs – Software Quality Education Track 

Uirá Kulesza (UFRN) & Vinícius Garcia (UFPE) 
Program Chairs – Software Quality Thesis and Dissertation Contest Track  

 

 

 



v
v 

 

Research Track 

Program Chair 
Rodrigo Santos (UNIRIO) 
Sandro Ronaldo Bezerra Oliveira (UFPA) 

Program Committee 
Adenilso Simao (ICMC-USP) 
Adriana Lopes Damian (UFAM 
Alcemir Rodrigues Santos (UESPI) 
Alessandra Dutra (PUCRS) 
Alexandre Vasconcelos (UFPE) 
Alfredo Goldman (IME/USP) 
Aline Vasconcelos (IFFluminense) 
Ana Carolina Oran (UFAM) 
Ana Regina Rocha (COPPE/UFRJ) 
Anderson Belgamo (IFSP-Piracicaba) 
André Menolli (UENP) 
Andreia Malucelli (PUCPR) 
Anna Beatriz Marques (UFC) 
Auri Marcelo Rizzo Vincenzi (UFSCar) 
Awdren de Lima Fontão (UFMS) 
Breno de França (UNICAMP) 
Bruna Diirr (UNIRIO) 
Bruno Cafeo (UFMS) 
Bruno Gadelha (UFAM) 
Carla Ilane Moreira Bezerra (UFC) 
Crescencio Lima (IFBA) 
Daniel Lucrédio (UFSCar) 
Danilo Monteiro (ZUP Innovation) 
Davi Viana (UFMA) 
Debora Paiva (UFMS) 
Edna Dias Canedo (UnB) 
Edson Oliveira Jr (UEM) 
Everton Leandro Galdino Alves (UFCG) 
Fernanda Madeiral (KTH Royal Institute of Technology) 
Flávio Horita (UFABC) 
Giani Petri (UFSM) 
Glauco Carneiro (UNIFACS) 
Gleison Santos (UNIRIO) 
Heitor Costa (UFLA) 
Henrique Prado de Sá Sousa (UNIRIO) 
Hudson Borges (UFMS) 
Ismayle de Sousa Santos (UFC) 
Ivaldir Farias Júnior (UPE) 
Ivan Machado (UFBA) 
José Maldonado (SSC/ICMC-USP/São Carlos) 
Leonardo Medeiros (IFAL) 
Marcelo Fantinato (USP) 



vi
vi 

 

Marcelo Yamaguti (PUCRS) 
Marco Paludo (PUCPR) 
Marcos Kalinowski (PUC-Rio) 
Monalessa Perini Barcellos (UFES) 
Natália Chaves Lessa Schots (UFRRJ) 
Natasha Valentim (UFPR) 
Paulo Parreira Júnior (UFLA) 
Paulo Sérgio Santos (UNIRIO) 
Pedro Santos Neto (UFPI) 
Rafael Maiani de Mello (CEFET-RJ) 
Rafael Prikladnicki (PUCRS) 
Raul Wazlawick (UFSC) 
Regina Braga (UFJF) 
Reginaldo Ré (UTFPR) 
Renato Novais (IFBA) 
Rita Suzana Pitangueira Maciel (UFBA) 
Roberto Oliveira (UEG) 
Rodrigo Reis (UFPA) 
Rodrigo Santos (UNIRIO) 
Rossana Maria de Castro Andrade (UFC) 
Sandro Ronaldo Bezerra Oliveira (UFPA) 
Sergio T. Carvalho (UFG) 
Sheila Reinehr (PUCPR) 
Suzana Sampaio (UFRPE) 
Tadeu Classe (UNIRIO) 
Tayana Conte (UFAM) 
Thelma Colanzi (UEM) 
Uirá Kulesza (UFRN) 
Valdemar Graciano Neto (UFG) 
Valéria Lelli Leitão Dantas (UFC) 
Vânia de Oliveira Neves (UFF) 
Vinicius Garcia (UFPE) 
Vinicius Humberto Serapilha Durelli (UFSJ) 
Wesley Klewerton Guez Assunção (UTFPR) 
Willian Nalepa Oizumi (IFPR) 
 

External Reviewers 
Anderson Uchôa 
Atacílio Cunha 
Bianca Coelho 
Bruno Souza 
Francisco Gutenberg da Silva Filho 
Joseane Paiva 
Liana Mara Carvalho de Menezes 
Luciane Baldo Nicolodi 
Luiz Sérgio Silva 
Ricardo Theis Geraldi 
Sarita Bora 
Thomas Durieux 



vii
vii 

 

Experience Reports Track 

Program Chairs 
Ismayle de Sousa Santos (UFC) 
Sabrina Marczak (PUCRS) 

Program Committee 
Adenilso Simao (ICMC-USP) 
Adriana Lopes Damian (UFAM) 
Adriano Albuquerque (UNIFOR) 
Ahilton Barreto (BNDES) 
Alexandre Vasconcelos (UFPE) 
Alexandre Zanatta (Universidade de Passo Fundo) 
Alfredo Goldman (IME/USP) 
Ana Carolina Oran (UFAM) 
Ana Liddy Magalhaes (UFMG) 
Ana Regina Rocha (COPPE/UFRJ) 
André Menolli (UENP) 
Andrea Barreto (BNDES) 
Awdren de Lima Fontão (UFMS) 
Breno de França (UNICAMP) 
Cristina Cerdeiral (UNIRIO) 
Daniel Lucrédio (UFSCar) 
Davi Viana (UFMA) 
Debora Paiva (UFMS) 
Edson Oliveira Jr (UEM) 
Glauco Carneiro (UNIFACS) 
Gleison Santos (UNIRIO) 
Heitor Costa (UFLA) 
Ismayle de Sousa Santos (UFC) 
Ivaldir Farias Júnior (UPE) 
Jean Hauck (UFSC) 
Jobson Massollar (COPPE/UFRJ) 
José David (UFJF) 
Joselaine Valaski (PUCPR) 
Leonardo Medeiros (IFAL) 
Luís Rivero (UFMA) 
Luiz Sérgio Plácido da Silva (CESAR School) 
Maria Augusta Vieira Nelson (PUC Minas) 
Maria Istela Cagnin (UFMS) 
Michel Soares (UFS) 
Monalessa Perini Barcellos (UFES) 
Paulo Parreira Júnior (UFLA) 
Pedro Santos Neto (UFPI) 
Rejane Maria Figueiredo (UnB) 
Renata Teles Moreira (UFLA) 
Roberto Oliveira (UEG) 
Rodrigo Santos (UNIRIO) 
Rossana Maria de Castro Andrade (UFC) 



viii
viii 

 

Sabrina Marczak (PUCRS) 
Sandro Ronaldo Bezerra Oliveira (UFPA) 
Sergio T. Carvalho (UFG) 
Simone Vasconcelos (IFF) 
Suzana Sampaio (UFRPE) 
Taísa Gonçalves (COPPE/UFRJ) 
Toacy Oliveira (COPPE/UFRJ) 
Uirá Kulesza (UFRN) 
Valéria Lelli Leitão Dantas (UFC) 
Valdemar Vicente Graciano Neto (UFG) 
Vinicius Garcia (UFPE) 

External Reviewers 
José Carlos da Silva Duarte Filho  
Lavínia Matoso Freitas 
Pedro Almir Martins de Oliveira 

Software Quality Education Track 

Program Chairs 
Davi Viana (UFMA) 
Edna Dias Canedo  (UnB) 

Program Committee 
Adriano Albuquerque (UNIFOR) 
Ana Regina Rocha (COPPE/UFRJ) 
Anna Beatriz Marques (UFC) 
Andreia Malucelli (PUCPR) 
Auri Marcelo Rizzo Vincenzi (UFSCar) 
Awdren de Lima Fontão (UFMS) 
Bruno Cafeo (UFMS) 
Carlos Portela (UFPA) 
Carla Reis (UFPA) 
Christiane Gresse von Wangenheim (UFSC) 
Christina Chavez (UFBA) 
Crescencio Lima (IFBA) 
Danilo Monteiro (ZUP Innovation) 
Davi Viana (UFMA) 
Edna Dias Canedo (UnB) 
Edson Oliveira Jr (UEM) 
Eduardo Figueiredo (UFMG) 
Elisa Nakagawa (ICMC-USP) 
Emanuel Coutinho (UFC) 
Fabiano Ruy (IFES) 
Flávio Horita (UFABC) 
Giani Petri (UFSM) 
Gleison Santos (UNIRIO) 
Heitor Costa (UFLA) 



ix
ix 

 

Hudson Borges (UFMS) 
Ivan Machado (UFBA) 
Luís Rivero (UFMA) 
Maria Augusta Vieira Nelson (PUC Minas) 
Monalessa Perini Barcellos (UFES) 
Pedro Santos Neto (UFPI) 
Rodrigo Reis (UFPA) 
Rodrigo Santos (UNIRIO) 
Sandro Ronaldo Bezerra Oliveira (UFPA) 
Sheila Reinehr (PUCPR) 
Simone Souza (ICMC-USP) 
Simone Vasconcelos (IFF) 
Toacy Oliveira (COPPE/UFRJ) 
Valdemar Vicente Graciano Neto (UFG) 
Vânia de Oliveira Neves (UFF) 

External Reviewers 
Geanderson Esteves dos Santos 

Software Quality Thesis and Dissertation Contest Track 

Program Chair 
Uirá Kulesza (UFRN)  
Vinícius Cardoso Garcia (UFPE) 

Program Committee 
Adenilso Simao (ICMC-USP) 
Alfredo Goldman (IME/USP) 
Auri Marcelo Rizzo Vincenzi (UFSCar) 
Bruno Cafeo (UFMS) 
Carla Ilane Moreira Bezerra (UFC) 
Daniel Lucrédio (UFSCar) 
Edna Dias Canedo (UnB) 
Edson Oliveira Jr (UEM) 
Eduardo Figueiredo (UFMG) 
Elisa Nakagawa (ICMC-USP) 
Fabiano Cutigi Ferrari (UFSCAR) 
Fernanda Madeiral (KTH Royal Institute of Technology) 
Igor Steinmacher (UTFPR) 
Pedro Santos Neto (UFPI) 
Renato Novais (IFBA) 
Rodrigo Spínola (UNIFACS) 
Rossana Maria de Castro Andrade (UFC) 
Wesley Klewerton Guez Assunção (UTFPR) 



x

Table of Contents

Research Track
•	 A Catalog of Performance Measures for Self-Adaptive Systems��������������������������������������������������������������Article 1

Maike Bezerra da Silva, Carla Bezerra, Emanuel Coutinho (Federal University of Ceará),  
Paulo Henrique M. Maia (State University of Ceará)

•	 A Method to Support Continuous Planning at the Team Level�������������������������������������������������������������������Article 2
Rafaela Sampaio, Cristina Cerdeiral, Gleison Santos (Universidade Federal do Estado do Rio de Janeiro)

•	 A Survey Research on Feedback Practices in Agile Software Development Teams���������������������������������Article 3
Ana Beatriz Cavalcanti Ribeiro, Carina Frota Alves (Universidade Federal de Pernambuco)

•	 Characterizing the Evolution of Size and Inheritance in Object-Oriented Software��������������������������������Article 4
Bruno L. Sousa, Mariza A. S. Bigonha (UFMG), Kecia A. M. Ferreira (CEFET-MG),  
Glaura C. Franco (UFMG)

•	 Ethics: What is the Research Scenario in the Brazilian Symposium SBQS?�����������������������������������������������Article 5
Luiz Paulo Carvalho, José Antonio Suzano (UFRJ), Monica Anastassiu (UNIRIO),  
Flávia Maria Santoro (UERJ), Jonice Oliveira (UFRJ), João Carlos de A. R. Gonçalves (UERJ)

•	 Exploratory Testing of Apps with Opportunity Maps����������������������������������������������������������������������������������Article 6
Rubens Copche (UTFPR), Mariana Souza (Slingshot Digital), Isabel K. Villanes (UFAM),  
Vinicius Durelli (UFSJ), Marcelo Medeiros Eler (USP), Arilo Claudio Dias-Neto (UFAM),  
Andre T. Endo (UTFPR)

•	 Incorporating Accessibility in Web Interface Development for Deaf Users�����������������������������������������������Article 7
Gênesis Medeiros do Carmo, Débora Maria Barroso Paiva, Maria Istela Cagnin (UFMS)

•	 Investigating Continuous Delivery on IoT Systems��������������������������������������������������������������������������������������Article 8
Igor Muzetti Pereira, Tiago Garcia S. Carneiro (University Federal of Ouro Preto), Eduardo Figueiredo  
(University Federal of Minas Gerais)

•	 LabelUX! Guidelines to Support Software Engineers to Design Data Labeling Systems������������������������Article 9
Letícia Passos, Lucas Viana (Universidade Federal do Amazonas Manaus), Edson Oliveira (Secretaria de  
Estado da Fazenda Manaus), Tayana Conte (Universidade Federal do Amazonas Manaus)

•	 Naming Practices in Java Projects: An Empirical Study������������������������������������������������������������������������������Article 10
Remo Gresta, Vinicius Durelli, Elder Cirilo (Federal University of São João del-Rei)

•	 Prediction of Pull Requests Review Time in Open Source Projects����������������������������������������������������������Article 11
Jonathan Messias e Silva, Manoel Limeira de Lima Júnior (Federal University of Acre)

•	 Requirements Behind Reviews: How do Software Practitioners See App User Reviews 	
to Think of Requirements?�������������������������������������������������������������������������������������������������������������������������������Article 12
Walter T. Nakamura, José Cezar de Souza Filho, Lígia Márcia Teixeira, Afonso Silva,  
Rógenis da Silva, Bruno Freitas Gadelha, Tayana Uchôa Conte (UFAM)

•	 Software Quality Practices in Growing Startups. A Qualitative Study����������������������������������������������������Article 13
Adriano Pizzini, Ricardo Bortolo Vieira, Rhodrigo Deda Gomes (PUCPR),  
Gleison Santos (UNIRIO), Andreia Malucelli, Sheila Reinehr (PUCPR)



xi

•	 Technical Debt is not Only about Code and We Need to be Aware about It   ����������������������������������������Article 14
Clara Berenguer, Adriano Borges (Salvador University), Sávio Freire (Federal Institute of Ceará  
and Federal University of Bahia), Nicolli Rios (Federal University of Rio de Janeiro), Robert Ramač  
(University of Novi Sad), Nebojša Taušan (Chamber of Commerce and Industry - Serbia), Boris Pérez  
(University of Los Andes & Francisco de Paula S/der University), Camilo Castellanos, Darío Correal  
(University of Los Andes), Alexia Pacheco, Gustavo López (University of  
Costa Rica), Davide Falessi (University of Rome Tor Vergata), Carolyn Seaman (University  
of Maryland), Vladimir Mandić (University of Novi Sad), Clemente Izurieta (Montana State  
University & Idaho National Laboratories), Rodrigo Spínola (Salvador University and State  
University of Bahia)

•	 Towards Comprise the Design System Applicability: A Multivocal Literature Mapping  �������������������Article 15
Sara Vendramini (Universidade Tecnológica Federal do Paraná), Luana Belusso (TOTVS),  
Francisco Carlos M. Souza, Alinne C. Corrêa Souza (Universidade Tecnológica Federal do Paraná)

•	 Understanding Developers’ Work – A Visual Approach for Project Managers��������������������������������������Article 16
Matheus Silva Ferreira, Paulo Parreira Júnior, Heitor Costa (Universidade Federal de Lavras)

•	 Variability Debt: Characterization, Causes and Consequences�����������������������������������������������������������������Article 17
Daniele Wolfart (UNIOESTE), Wesley K. G. Assunção (PUC-Rio), Jabier Martinez (Tecnalia/BRTA)

•	 What Really Matters in Code Review? A Study about Challenges and Opportunities Related 	
to Code Review in Industry�����������������������������������������������������������������������������������������������������������������������������Article 18
Atacílio Cunha (C.E.S.A.R & UFAM), Tayana Uchôa Conte, Bruno Gadelha (UFAM)

Experience Reports Track
•	 Accessibility Strategies in a Mobile Card Game�������������������������������������������������������������������������������������������Article 19

Rute N. S. Castro, Rossana Andrade, Ticianne Darin, Leandro Carvalho, Nayana Carneiro,  
Maria C. C. Araújo (Universidade Federal do Ceará)

•	 An Experience in the Use of SCRUM and KANBAN for Project Development in a 	
Waterfall Environment�������������������������������������������������������������������������������������������������������������������������������������Article 20
Eberth Felipe Castro Da Cruz, Francisco Erivaldo Fernandes Junior, Eduardo Drumond  
Sardinha (SIDIA R&D Institute)

•	 Development Report of an Oncology Application Following a User-centered Design 	
Methodology������������������������������������������������������������������������������������������������������������������������������������������������������Article 21
Jaciana B. Da Silva (UFC), Johnattan D. F. Viana (IFCE), Joseane O. V. Paiva,  
Rossana M. C. Andrade (UFC), Reinaldo B. Braga, Carina T. De Oliveira (IFCE)

•	 “Everything’s Online, Now What?!”: Knowledge Management in a Remote Working 	
Environment������������������������������������������������������������������������������������������������������������������������������������������������������Article 22
Jefferson C. Silva, Paulo Duarte, Amanda Sousa, Bruno Sabóia Aragão (Universidade Federal do Ceará),  
Mariana Salamoni Francisco (Furukawa Electric LatAm), Rossana Maria de Castro Andrade  
(Universidade Federal do Ceará)

•	 Investigating Problem Definition and End-User Involvement in Agile Projects that Use 	
Lean Inceptions�������������������������������������������������������������������������������������������������������������������������������������������������Article 23
Bruna Ferreira, Marcos Kalinowski (PUC-Rio), Marcos V. C. Gomes,  
Marcelo C. Marques (Petrobras), Hélio Lopes, Simone D. J. Barbosa (PUC-Rio)



xii

•	 Overcoming Knowledge-Sharing Barriers that Affect Software Quality. An Experience Report���������Article 24
Rayfran R. Lima, Oswald M. Ekwoge, Bruno A. Bonifácio, Raquel F.V. Cunha, Hualter O. Barbosa  
(Sidia Institute of Science and Technology), Ana Carolina Oran (UFAM)

•	 Technical Debt Guild. When Experience and Engagement Improve Technical Debt 	
Management������������������������������������������������������������������������������������������������������������������������������������������������������Article 25
Thober Detofeno, Andreia Malucelli, Sheila Reinehr (PUCPR)

Software Quality Education Track
•	 Education, Innovation and Software Production: The Use of Reflective Practice�����������������������������������Article 26

Aline Andrade, Regina Albuquerque, Tania Mara Dors, Fabio Vinicius Binder, Andreia Malucelli,  
Sheila Reinehr (PUCPR)

•	 GAMUT: GAMe-based Learning Approach for Teaching Unit Testing���������������������������������������������������Article 27
Renata Faria Gomes, Valéria Lelli (Universidade Federal do Ceará)

•	 So You’ve Graduated College and Need to Test Apps: What Barriers Might You Face?�����������������������Article 28
Flávio Shinzato, Débora Maria Barroso Paiva, Maria Istela Cagnin, Bruno Cafeo, Awdren Fontão (UFMS)

Software Quality Thesis and Dissertation Contest Track
•	 AgileQube: An Approach for Specification and Detection of Agile Smells���������������������������������������������Article 29

Ulisses Telemaco Neto, Toacy Cavalcante de Oliveira (Universidade Federal do Rio de Janeiro)

•	 Directives of Communicability for Software Artifacts��������������������������������������������������������������������������������Article 30
Adriana Lopes Damian (Universidade Federal do Amazonas), Clarisse Sieckenius de Souza (PUC-Rio),  
Tayana Conte (Universidade Federal do Amazonas)

•	 Organizing a Set of Empirical Findings on the Causes and Effects of Technical Debt 	
through a Globally Distributed Family of Surveys: Extended Abstract���������������������������������������������������Article 31
Nicolli Rios (Federal University of Bahia), Rodrigo Spínola (Salvador University), Manoel Mendonça  
(Federal University of Bahia) 

•	 CRM Systems Quality Evaluation������������������������������������������������������������������������������������������������������������������Article 32
Jhonatan, JB, Boarim, Ana Regina, ARC, da Rocha (COPPE/Universidade Federal do Rio de Janeiro)

•	 SMartyModeling: An Instance of VMTools-RA for Engineering UML-based Software 	
Product Lines�����������������������������������������������������������������������������������������������������������������������������������������������������Article 33
Leandro F. Silva, Edson OliveiraJr (State University of Maringá (UEM))

•	 An Approach Based on Conceptual Modeling to Understand Factors that Influence 	
Interoperability in Systems-of-Information Systems�����������������������������������������������������������������������������������Article 34
Juliana Fernandes (Federal Institute of Piauí), Valdemar Graciano Neto (Federal University of Goiás),  
Rodrigo Santos (Federal University of the State of Rio de Janeiro)


