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SOFTWARE BLOAT

Code that is packaged in an application
but that is not necessary for building
and running the application.




Will this piece of bloated code be
needed in the future?




BLOATED DEPENDENCIES OVER TIME




<dependencies>
<dependency>
<groupId>org.A</groupId>
<artifactId>A</artifactId>
</dependency>
<dependency>
<groupId>org.B</groupId>
<artifactId>B</artifactId>
</dependency>
</dependencies>
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BLOATED DEPENDENCIES OVER TIME
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ReseARCH QUESTIONS

* RQ1: How does the amount of bloated dependencies evolve
across releases?

* RQ2: Do bloated dependencies stay bloated across time?

* RQ3: Do developers maintain dependencies that are
bloated?

* RQ4: What development practices change the usage status
of dependencies?



ReseARCH QUESTIONS

* RQ2: Do bloated dependencies stay bloated across time?

* RQ3: Do developers maintain dependencies that are bloated?

10



DATA COLLECTION PiPELINE

Collect single- Filter commits Analyse t?e
a status o
module Maven that modify the dependencies at

GitHub projects each commit

Java projects on

GitHub 31,515 dependency

trees analysed
over time

500 single-module Commits on the
Java Maven projects POM files
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ReseARCH QUESTION #2

RQ2: Do bloated dependencies stay bloated across time?
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ReseARCH QUESTION #2

RQ2: Do bloated dependencies stay bloated across time?

Usage status ® U ¢ B

commons-lang

© © 0 © o®
ssoe® o ®

13



ReseARCH QUESTION #2

RQ2: Do bloated dependencies stay bloated across time?
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ReseARCH QUESTION #2

RQ2: Do bloated dependencies stay bloated across time?
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ReseARCH QUESTION #2

RQ2: Do bloated dependencies stay bloated across time?

Usage status ® U ¢ B
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ResEARCH QUESTION #2

RQ2: Do bloated dependencies stay bloated across time?
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ResEARCH QUESTION #2

89.2% of bloated direct, and 93.3% of the transitive
bloated dependencies remain bloated in all
subsequent versions of the studied projects.
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ResEARCH QUESTION #3

RQ3: Do developers maintain dependencies that are bloated?

<dependency>
<groupId>commons—-io</groupIld>

<artifactId>commons-io</artifactId>
<version>2.6</version>

<version>2.7</version>

</dependency>
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ReseARCH QUESTION #3

RQ3: Do developers maintain dependencies that are bloated?

com.google.guava:guava

GitHub opened this alert on 30 Mar

1 Bump guava from 26.0-jre to 29.0-jre in /core
#17 opened on 1 Apr by dependabot bot

Dependabot alerts Dismiss all ~

A fix has already been started

/A 50pen + 0 Closed No bandwidth to fix this

Risk is tolerable to this project
A com.google.guava:guava 8
Vulnerable code is not actually used
B by GitHub <33 core/pom.xml  §9 #17

/A junit:junit Manage repository vulnerability settings

E by GitHub &Y offline/pom.xml ~ §9 #15 Manage account notification settings
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ResEARCH QUESTION #3

RQ3: Do developers maintain dependencies that are bloated?

Developers updates on used dependencies ] Developers updates on bloated dependencies

.» 2,659 (22.04%)

0 2,000 4,000 6,000 8,000 10,000

9,403 (77.96%)

# Direct dependency updates
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ReseARCH QUESTION #3

RQ3: Do developers maintain dependencies that are bloated?

Dependabot updates on used dependencies ] Dependabot updates on bloated dependencies

‘» 716 (22.6%)

0 500 1,000 1,500 2,000 2,500

2,452 (77.4%)

# Direct dependency updates
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ReEsSEARCH QUESTION #3

22% of dependency updates performed by
developers and bots are made on bloated
dependencies.
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