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Introduction

• Collaboration project 
between ESE Group and an 
embedded software 
development company in 
Brazil (Alpha Company);

• Too much rework due to 
repeated “refactoring” 
activities.



Introduction

What does source code quality mean
for the developers?

What do they understand by “refactoring”?

What are the source code situations that 
make them observe the need for 

refactoring?



Survey
Refactoring or Reconstruction?

• Prior information that had to be taken into account for the 
decision of which empirical study strategy we should use: 
– i) different development teams are distributed; 
– ii) researchers and company are also apart – different states…

• Three distinct questionnaires were formulated to capture the 
answers to the questions we had:
– developers’ and projects’ characteristics;
– the importance of some product‐based quality characteristics;
– refactoring activities.

Why Survey



Survey
Refactoring or Reconstruction?

•



Survey
Refactoring or Reconstruction?

•

Unusual frequency for the realization of refactoring: monthly; weekly; daily.



Collaboration Model Designed

Based on:
T. Gorschek, C. Wohlin, P. Carre and S. Larsson, "A model for technology transfer in practice," IEEE Softw., vol. 23, no. 6, pp. 88-95, Nov 2006.
P. S. M. dos Santos and G. H. Travassos, "Action research can swing the balance in experimental software engineering,“ Advances in Computers, 
vol. 83, pp. 205‐276, May 2011.



Evidence‐based Information: 
Source Code Guidelines Formulation

Guidelines for Readability and Understandability: focusing on 
what was important for the company in terms of source code 

quality!



Evidence‐based Information: 
Source Code Guidelines Formulation

Guidelines for Readability and Understandability: focusing on 
what was important for the company in terms of source code 

quality!
• Systematic Literature Review:

– RQ1 – Which attributes are used to evaluate source code readability and 
understandability?

– RQ2 – What are the measurement procedures of these attributes? 
– RQ3 – What are the existing relations between the attributes identified and 

the source code quality characteristics?
TITLE-ABS-KEY((metric OR measure OR attribute OR predictor 
OR evaluation OR assessment OR improvement OR style OR 
standard OR pattern) AND (readability OR understandability OR 
understandability OR identifier OR
naming OR comment) AND ("software quality" OR "software 
readability" OR "software comprehension" OR "software 
understanding" OR "program quality" OR "program readability“ 
OR "program comprehension" OR "program understanding" OR 
"code quality" OR "code readability" OR "code comprehension“ 
OR "code understanding"))

236 articles returned;
18 were selected;

59 source code quality attributes.



Evidence‐based Information: 
Source Code Guidelines Formulation

Guidelines for Readability and Understandability: focusing on 
what was important for the company in terms of source code 

quality!
• Gathering Alpha Company’s Source Code Information:

– Assigned task: “Identify three source code snippets (one with high, another 
with low and another with medium readability and understandability) not
written by you, but which you work with in your daily activities…”



Evidence‐based Information: 
Source Code Guidelines Formulation

Guidelines for Readability and Understandability: focusing on 
what was important for the company in terms of source code 

quality!

59 source code quality 
attributes.



Focus Group
Alignment of Source Code Quality Perspectives

• We decided to plan and execute a FG with a fourfold 
purpose:
– To characterize the applicability of 10 guidelines;
– To start the internalization of the guidelines within the 
company (align the different quality perspectives);

– To help on the exchange of experience and knowledge 
among the developers;

– To gather as much information as possible to enable us to 
reformulate the guidelines or create new ones in case of 
need.

Why Focus Group   .
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Focus Group
Alignment of Source Code Quality Perspectives
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Discussion and Lessons Learned
• General Challenges?

– Confidentiality issue.
• Industry Challenges?

– The leader of the development teams was committed to the 
collaboration project, but the teams had their own manager and not 
all of them were opened to changes.

• Academic Challenges?
– Anxiety for quick solutions.

• Research Challenges?
– Selection of suitable research methods.



Conclusions

• Industry‐academia collaboration guided by different 
empirical studies;

• Apparent triviality of the issues identified in the 
company  industry still faces problems which 
academia argues have been solved;

Are available software technologies applicable for companies?
Do companies see the importance of some disseminated 

practices for the software process development?
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