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• Almost all so;ware projects are 
evaluated for code quality

• Researchers have developed several 
metrics to measure code quality
• Complexity
• Maintainability

• Tools rely on these metrics to 
recommend quality improvements 
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Code Quality Metrics



Quality Metrics in 
PracJce

• Pantiuchina et al. ICSME’18

• Investigated if developers 
perception of quality in 
practice aligns with metrics 
defined in literature

• Often, State-of-the-art 
metrics are unable to capture 
quality improvements
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Quality Metrics in Practice
• Metrics are unable to capture majority of instances where 

improvements where made by developers in practice

• Numbers as high as as 85% accuracy are reported for 
evaluation of metrics that are defined in literature [1]

Discrepancy between results from research               
and the interpretation of metrics in practice

4
[1] Simone Scalabrino, Mario Linares-Va ́squez, Rocco Oliveto, and Denys Poshyvanyk. A comprehensive model for code readability. Journal of Software: 
Evolution and Process, 30(6):e1958, 2018. 



Code Quality: Readability

● Fundamental part of so;ware maintenance
○ Impacts comprehension 
○ Time-intensive

● MulJple models have been defined to measure readability
○ Consider different aspects of the source code (structural features, lexical, 

etc.)

● Usually models are evaluated by surveying developers
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Readability Models 

• Dorn in 2012

• Considers visual, spatial, 
and linguistic aspects of 
the source code

• Code Snippets evaluated 
by surveying 5,000 
participants 
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State of the art 
Readability Models

• Scalabrino et al. ICPC’16

• Model based on metrics 
capturing  the quality of 
source code lexicon

• Evaluated on snippets 
from Dorn’s data set 
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A comprehensive 
model of readability

• Scalabrino et al.  JSEP 2017 
extended their original work 

• Combined features from  
multiple models: Scalabrino, 
Dorn, Buse & Weimer, Posnett

• Model that considers all 
features outperforms the state-
of-the-art models on their own
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Readability Metrics in Practice

• Models are evaluated by surveying external developers outside of a 
development environment

Could this be why there exists a discrepancy between results from 
research and the interpretation of metrics in practice?
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Research 
QuesJon #1

Are state-of-the-art readability models able to 
capture readability improvements in pracJce?
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Readability Models Used

• Scalabrino’s Model. Uses measures metrics that measure the 
quality of source code lexicon as a proxy for readability.[1]

• Dorn’s Model. Uses visual, spatial, alignment and linguistic aspects 
of the source code. [2]

• Combined Model. Proposed by Scalabrino et al. as a combination of 
multiple state of the art readability models considering both 
linguistic and structural aspects of the source code. [1]
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Methodology: Data CollecJon

● 63 engineered open source Java projects from GitHub 

● Mined 548 commits making readability improvements, 
using keyword matching (readable, easier to read… etc)

● Saved version of file before readability improvement was 
made and a;er 
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Methodology: Data CollecJon
● Mined commits that do not contain readability 

improvements from the same projects 

● Manually validated to ensure the commit described 
readability improvements 

● Multiple changes in one commit are manually 
detangled 
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Models detect 35.7% - 40.7% of 
files have readability 
improvements

Average 72% agreement 
between models 

None of the models reported 
statistically significant changes in 
readability scores

Validating the results found by 
Pantiuchina et al. 
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All models register slight decrease in readability
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Open Ques;ons

Do we need models that are more sensi;ve to 
types of changes made in pracJce?

If so, what metrics can capture these readability 
improvements made in prac;ce?

16



Research 
Question #2

Which source code metrics are able
capture improvement in the readability 
of source code, as perceived by 
developers in practice?
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StaJc Analysis Tools: Source Meter

● Collects a variety of source code metrics 
○ Cohesion
○ Complexity
○ Coupling
○ DocumentaJon
○ Inheritance
○ Size

18

[1] https://www.sourcemeter.com/

https://www.sourcemeter.com/


Results: Source Meter
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Results: Source Meter

Some metrics such as Number of Incoming Invocations 
can be used to complement readability models
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Research 
QuesJon #3

What types of changes do developers 
perform during readability 
improvements?
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• Checks source code adherence to configurable rules

• Used the two style configurations provided by 
checkstyle: google and sun checks

• Enabled a check for magic numbers  
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[1] http://checkstyle.sourceforge.net/

http://checkstyle.sourceforge.net/


● Readability commits fix problems that pertain to imports, white spaces, and braces
● Non-readability commits introduce these problems
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Results: Checkstyle



ChangeDistiller
● Categorizes statement level changes in source code 
● Can detect 41 changes in 4 categories: move, update, insert 

and delete. 
○ Comment Insert
○ Attribute Renaming
○ Statement Ordering Change
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[1] https://bitbucket.org/sealuzh/tools-changedistiller/wiki/Home

https://bitbucket.org/sealuzh/tools-changedistiller/wiki/Home
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Results: ChangeDisJller



RefactoringMiner 
Detects refactorings across the history of a Java project 
and provides a high level overview of the types of 
changes being made.

● Extract Method
● Parameterize Variable
● Move Method
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[1] https://github.com/tsantalis/RefactoringMiner

https://github.com/tsantalis/RefactoringMiner


Refactorings such as extract 
method, inline method, 
parameterize variable, and 
rename class are specific to 
readability commits, and 
almost non-existent for non-
readability commits 
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Results: RefactoringMiner 



Takeaways

● There is a need for models that can capture 
readability improvements in pracJce

● Some metrics considered in exisJng 
readability models do not capture 
readability improvements in pracJce

● In addiJon to staJc analysis tools, warnings 
from code style tools and types of changes 
made could be considered for readability 
models



Thank You!
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