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API: interface that exposes a set of services to 
be reused by client projects.
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Adding and Abstract Method

JavaServlet 3.0.1

public interface HttpServletRequest
extends ServletRequest {

public String getAuthType();
public String getMethod();

[...]
}

JavaServlet 3.1.0

public interface HttpServletRequest
extends ServletRequest {

public String getAuthType();
public String getMethod();
public String changeSessionId();

[...]
}
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Impact on a Client Project

public class MockHttpServletRequest implements HttpServletRequest {
@Override public String getAuthType() {

return this.authType;
}
@Override public String getMethod() {

return this.method;
}
[...]

}
MockHttpServletRequest must implement

method HttpServletRequest.changeSessionId()

4

Spring TestContext 4.2.5-R



Semver (Semantic Versioning)

1.0.12-beta
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Major Minor Patch Qualifier

Can we trust version 
numbers in Maven?



Use of semver to signal API instability

API evolution impact on clients

Breaking changes defined in the JLS

Snapshot of Maven Central Repository 2011
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Raemaekers’ Study



Semver Questions and Findings

Q1: How are semver principles applied in the MCR (in terms of BCs)?
• “BCs are widespread without regard for versioning principles.”

Q2: Has the adherence to semver increased over time?
• “The adherence to semver principles has increased over time.”

Q3: What is the impact of BCs on clients?
• “BCs have a significant impact on clients.”
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Design of the Replication Study
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Q1: How are semver principles applied in the 
MCR (in terms of BCs)?

Non-major artefacts Breaking

Original (2011) 29.0%

Replication (2011) 30.5%

Replication (2018) 20.1%

28

9
5

810

100

1000

10000

MAJOR MINOR PATCH DEV
Semver level

Nu
m

be
r o

f B
Cs

 (l
og

10
 s

ca
le

)

Original study: “BCs are 
widespread without regard for 

versioning principles.”
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Q1: How are semver principles applied in the 
MCR (in terms of BCs)?

Non-major artefacts Breaking

Original (2011) 29.0%

Replication (2011) 30.5%

Replication (2018) 20.1%
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Original study: “BCs are 
widespread without regard for 

versioning principles.”

Conclusion: Semver principles are not 
strictly applied in practice, however 

they are largely followed (83.43% of all 
upgrades comply with semver). 
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Q2: Has the adherence to semver increased 
over time?

Original study: “The adherence to 
semver principles has increased 

over time.”
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Image taken from “Semantic versioning and impact of breaking changes in the Maven repository” (Raemaekers et al., 2017) 



Q2: Has the adherence to Semver increased 
over time?

Original study: “The adherence to 
semver principles has increased 

over time.”

Conclusion: There is a strong negative 
correlation (r = -0.89) between the ratio 

of non-major breaking releases and 
time. 
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Q3: What is the impact of BCs on clients?

Level Broken clients

Replication (2011) 6.12% 

Replication (2018) 4.95%
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Original study: “BCs have a 
significant impact on clients.”
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Q3: What is the impact of BCs on clients?

Level Broken clients

Replication (2011) 6.12% 

Replication (2018) 4.95%
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Original study: “BCs have a 
significant impact on clients.”

Conclusion: In most cases, breaking 
declarations are not used by clients, 
which yields a low number of broken 

clients. 
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Conclusions

Q1: How are semver principles applied in the MCR (in terms of BCs)?
• 83.43% of all upgrades on MCR comply with semver principles.

Q2: Has the adherence to semver increased over time?
• The tendency to comply with semver practices has significantly increased over time.

Q3: What is the impact of BCs on clients?
• Only 4.97% of the clients we analyse are impacted by BCs.
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Breaking Bad? Semantic Versioning and Impact of 
Breaking Changes in Maven Central

Contact:

Lina Ochoa: l.m.ochoa.venegas@tue.nl
Thomas Degueule: thomas.degueule@labri.fr
Jean-Rémy Falleri: falleri@labri.fr
Jurgen Vinju: jurgen.vinju@cwi.nl

Data and code availability: 
https://github.com/tdegueul/maven-methodo

Maracas:
https://github.com/crossminer/maracas
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