
 

THE IMPACT OF SOFTWARE DEVELOPMENT PROCESSES, PATCH 
CHARACTERISTICS, AND TOOLS ON MODERN CODE REVIEWS 

 
This briefing reports scientific evidence of      
11 studies that investigate the impact of       
software development processes, tool    
support, and patch characteristics on     
code reviews.  

 

FINDINGS 
The impact of static analyzers on the code review         
process. 
An analysis of six open source projects found that         
static analyzers such as PMD and ChangeStyle can        
be used to identify and consider warnings related        
to imports, regular expression, and type resolution       
in code reviews [ICR1].  
Through an experiment [ICR3], it was found that        
the use of a symbolic execution debugger to        
identify defects during the code review process is        
effective and efficient compared to a plain       
code-base view.  
What we think: Static code analyzers and formal        
methods such as symbolic execution debuggers can       
be used to support the code review process.        
Configuring the static analyzers to the project’s       
requirements will make analyzers effective.     
Although the evidence on symbolic execution      
effectiveness is derived from a small experiment       
and more evidence is needed to support this claim. 
 
The impact of gamification elements on the code        
review process. 
An experiment with gamification elements in the       
code review process found that there is no impact         
of gamification on the identification of defects       
[ICR2].  
What we think: Use of gamification does not seem         
to improve the identification of defects. However,       
more investigation is needed to fully evaluate its        
impact on different contexts.  
The impact of continuous integration on the code        
review process. 
Experiments with 26,516 automated build entries      
reported that successfully passed builds are more       
likely to improve code review participation and       
frequent builds are likely to improve the overall        
quality of the code reviews [ICR6].  
What we think: Build logs could be used to identify          
the pull requests for code review.  
The impact of code change descriptions on the        
code review process. 
Interviews with industrial and OSS developers      
conclude that providing motivations for code      
changes along with a description of what is        
changed reduces the reviewer burden [ICR5].      
Similarly, an analysis of Android, Qt, and       
OpenStack projects found that a short patch       
description can lower the likelihood of attracting       
reviewers [ICR4].  
What we think: Feedback on the change       
descriptions can be provided to authors either       
manually or through an automated tool which       
might result in good code changes. Good code        
changes help in attracting reviewers.  
The impact of code size changes on the code         
review process. 
An investigation of a large commercial project with        
269 repositories found that when patch size       
increases, the reviewers become less engaged and       
provide less feedback [PR12].  

An interview study with industrial and open source        
software project developers found that code      
changes that are properly sized are more       
reviewable [ICR5].  
The size of patches negatively affects the review        
response time, as observed in a study on Webkit’s         
and Blink’s code reviews [HF11], and reduces the        
number of review comments, as shown in a study         
of the Chromium project [OG3].  
Similarly, an analysis of more than 100,000 peer        
reviews of the projects httpd server, Subversion,       
Linux, FreeBSD, KDE, and Gnome recommends      
that changes to be reviewed should be small,        
independent, and complete [PR5].  
What we think: Code churn impacts reviewer       
engagement and participation. Therefore, it is      
important to ensure that the submitted code is not         
too large.  
The impact of commit history coherence on the        
code review process. 
An interview study on industrial and open-source       
software project developers found that the      
commit messages that are self-explanatory and      
have meaningful messages are easier to review       
[ICR5]. In addition, interviewees suggest that the       
ratio of commits in a change to the number of files           
changed should not be high [ICR5]. 
What we think: Commit history should be       
meaningful and should help in understanding the       
change logic which will help in reviewing the        
change. Too many commits with minor fixes should        
be avoided and should be limited to local branches.  
The impact of review participation history on the        
code review process. 
An analysis of Android, Qt, and OpenStack       
open-source software projects found that the      
likelihood of attracting reviewers is higher when       
past changes to the modified files are reviewed by         
at least two reviewers [ICR4]. Prior patches that        
had few reviewers tend to be ignored [ICR4].  
Another study, looking at reviews from the Webkit        
and Blink open source projects, found that more        
active reviewers have faster response times      
[HF11]. 
What we think: Ensuring good review coverage will        
help in attracting reviewers both in industrial and        
open-source software projects. Furthermore, in     
case of time constraints, reviewers that were       
active in the past tend to deliver timely reviews. 
The impact of fairness on the code review        
process. 
Fairness, in general, refers to the decision and        
allocation of resources in a way that is fair to the           
individuals and the group. A study [OG14] in the         
Openstack project investigated different fairness     
aspects and recommends, besides the common      
aspects of fairness such as politeness, and precise        
and constructive feedback, to: (a) distribute      
reviews fairly, and (b) establish a clear procedure        
for how reviews are performed. 
What we think: Since code reviews consist also of         
social interactions, it is important to create a        
climate in which participants have a positive       
experience, that fosters performance and     
collaboration. Relatively little has been studied in       
this area and it would be interesting how fairness         
is addressed in different contexts.  
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