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A simple invocation of KMeans function



A simple invocation of KMeans function
…Are we sure?



What if the default hyperparameters change due 
to some library updates?

A simple invocation of KMeans function
…Are we sure?



The model performance could change…



The model performance could change…

ML-specific code smell!



Background and Context



Background and Context



Background and Context
Multivocal Literature Review



Background and Context

22 ML-specific code smells identified

Multivocal Literature Review



State-Of-The-Art



State-Of-The-Art

No empirical studies on ML-specific code smells!



IDEA
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IDEA

ML-specific code smells



IDEA

ML-specific code smells

ML-enabled systems i.e. projects with at least one ML 
component



Goal

Analyze the prevalence, 
introduction, removal, and 

survival of  ML-specific code 
smells in ML-enabled systems



How are ML-specific code smells 
prevalent in ML-enabled systems?

When are ML-specific code smells 
introduced in ML-enabled systems?

Research Questions

What tasks were performed when 
the ML-CSs were introduced? 

When and how ML-specific code 
smells are removed in ML-enabled 
systems?

How long do ML-specific code smells 
survive in ML-enabled systems?

RQ0

RQ1

RQ2

RQ3

RQ4



Research Process
Projects 
Selection 

NICHE

Data  Data 



ML Projects



ML Projects
572 ML projects



“engineered” and “not engineered” 
according to 8 dimensions including 

Continuous Integration

ML Projects
572 ML projects



“engineered” and “not engineered” 
according to 8 dimensions including 

Continuous Integration

ML Projects
572 ML projects

Due to possible computational issues, we 
want to select a statistically significant 

sampling of 337 projects



Research Process
Projects 
 

NICHE PyDriller

Data Extraction

CS Detector

Commit 
History

Integration

Data 



We want to build a static analyzer able to detect 
ML-specific code smells starting from the catalog 

proposed by Zhang et al.

Code Smell Detector



We plan to analyze 
historical information 
on over 400k commits



Research Process
Projects 
 

NICHE PyDriller

Data 

CS Detector

Commit 
History

Integration

Data Analysis

Prevalence of ML-CS

When ML-CS are introduced

What tasks were performed 
during the introduction

When and how ML-CS 
are removed 

How long do ML-CS survive



How will we analyze the results?
RQ0: Prevalence

We will statistically assess the differences between smells by 
considering: the kinds of smells, the project’s size, and the use of 

CI considering only the last commit

Last Release Smell 
Detector

Kinds of Smells

Project’s Size

Use of CI

Wilcoxon Test

Wilcoxon Test

Friedman Test



How will we analyze the results?
RQ1: When are introduced

We will run CodeSmile commit by commit to discover when a 
code smell is introduced in ML-enabled systems

Smell 
DetectorCommit

New Smell Identified



How will we analyze the results?
RQ2: What are the tasks during the introduction
We will analyze commit messages for each commit and label 

them by applying a keyword pattern-matching

Smell 
DetectorCommit

New Smell Identified Analyze Commit 
Message



How will we analyze the results?
RQ3: When and How are removed

We want to run CodeSmile to discover when a code smell is 
removed and what task performed during its removal

Smell 
DetectorCommit

Smell Removed Analyze Commit 
Message



How will we analyze the results?
RQ4: Survivability

We will combine the information of the previous RQs to identify the 
survivability time of ML-CS

Smell 
DetectorCommit

Smell Removed

Survivability

Smell Introduced
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Thanks!

SCAN ME! 
I’m the paper!
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