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Code Smell

Symptoms of developer’s decisions that may lead to code
qguality degradation:

Complexity;

Cohesion;

Coupling;

Modularity;

Size;

Faults.




Code Smell Agglomerations

When two or more code smell occurs on the same piece of code.

Heterogeneous
Two or more smells of different types

Homogeneous
Two or more smells of the same type

Isolated
Only one smell

Clean
No smell



Goal: Provide Evidences
of Code Smell
Agglomeration Stability
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Some concepts

General: all 30 systems are considered as our dataset;

Class History Type: Modified, New, Dead;
Modification Type: #Add, #Del, Churn.




Research Questions

RQ1: Do Heterogeneous and Homogeneous Agglomerations
undergo more frequent changes compared to Isolated and Clean

types?
#Commits, Lines Added/Deleted/Churn, Number of
Agglomerations Changed

RQ2: Do Heterogeneous and Homogeneous Agglomerations
undergo changes in more intensity compared to Isolated

and Clean types?
proportion of the lines of code added/deleted/churn with respect
to the number of lines of code (LOC) of its respective class
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Final Dataset

o

General By system
New Dead Modified No Separation
Number of #Add, Eatu_a of Proportion
Commits #Del, Modified of Changes
#Total Classes ¢
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Results




Commits

Het=Clean (-0.58)
Hom=Clean (-0.58)
sol=Clean (-0.584).

4 )

Clean classes
Large

& )




GENERAL PERSPECTIVE OF MODIFICATION TYPES BY CLASS TYPE

HISTORY
Dataset Mod. Type | Agg. Types | ClLif’s Delta

No Separation Het-Hom 0.37
. f #Add Hom-Clean -0.47
|_| N eS O Het-Isol 0.11
‘C* Modified #Add Het-Clean 0.27

MOd |f|€d COde — Isol-Clean 0.13
Het-Isol 0.12

G e n e ra | Het-Clean 0.17
P g #Del Hom-Isol 0.2
e rS p e Ct |Ve - Hom-Clean 0.26
Het-Clean 0.12
C |a S S Ty p e Churn Het-Clean 0.27
H | Sto ry Isol-Clean 0.13
Dead Het-Isol 0.73

#Add Het-Clean 0.81
Isol-Clean 0.47

Het-Isol 0.73

Churn Het-Clean 0.81
[sol-Clean 0.47
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GENERAL PERSPECTIVE OF MODIFICATION TYPES BY CLASS TYPE

HISTORY
Dataset Mod. Type | Agg. Types | ClLif’s Delta

No Separation Het-Hom 0.37
. f #Add Hom-Clean -0.47
LiInes o Het-Isol 0.11
‘C* Modified #Add Het-Clean 0.27

MOd |f|€d COde — Isol-Clean 0.13
Het-Isol 0.12

G e n e ra | Het-Clean 0.17
P g #Del Hom-Isol 0.2
SINYelS ctive — Hom-Clean 0.26
Het-Clean 0.12

C |a S S Ty p e Churn Het-Clean 0.27
H | Sto ry Isol-Clean 0.13
Dead Het-Isol 0.73

#Add Het-Clean 0.81

Isol-Clean 0.47

Het-Isol 0.73

Churn Het-Clean 0.81
[sol-Clean 0.47
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Modified Dataset — By System - #Add

Negligible = Small J§ Medium | Large

#Add
Het-Clean -
Isol-Clean .
I
Het-Isol
|
0 5 10 15 20 25 30



Modified Dataset — By System - #Del

#Del

I

|sol-Clean -
I

Het-lsol -

I

Het-Clean

Hom-Clean _
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Modified Dataset — By System - Churn

#Del

I

|sol-Clean -
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Answering RQ1

/ RQ1: Do Heterogeneous and Homogeneous Agglomerations \
undergo more frequent changes compared to Isolated and
Clean types?

- >
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Intensity of Changes — General Dataset

INTENSITY OF CHANGES - NO SEPARATION OF GENERAL DATASET

Agg. Types Chff’s D
#Add #Del Churn

Het-Hom -0.27 -0.08
Het-Isol 0.26 -0.11
Het-Clean 0.99 0.89 (.95
Hom-Isol 0.55

Hom-Clean 1.0 0.75 0.9
[sol-Clean 1.0 0.75 0.9
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Intensity of Changes — General Dataset

INTENSITY OF CHANGES - NO SEPARATION OF GENERAL DATASET

Agg. Types Chff’s D
#Add #Del Churn
Het-Hom -0.27 -0.08
Het-Isol 0.26 -0.11
Het-Clean 0.99 (.89 0.95
Hom-Isol 0.55
Hom-Clean 1.0 0.75 0.9
[sol-Clean 1.0 0.75 0.9



Answering RQZ2

/ RQ2: Do Heterogeneous and Homogeneous Agglomerations \
undergo changes in more intensity compared to Isolated and

Clean types?

Large
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Threats to Validity

Detection of smells at only one system release;

Two year mining timespan;
Systems selected;

Effect of system size.
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Conclusions

We provide evidences that Agglomerations, in general,
change more frequently and in more intensity than Isolated

and Clean classes;

Agglomerations should be prioritized when refactoring the
code.




Future Works

dentify which agglomerations of the Heterogeneous and
Homogeneous changes with more frequency and intensity

~urther explore other measurements of stability;
Explore the impact of agglomerations on coupled classes;

Explore changes in terms of smelly methods.



Thank you! :)

AMANDADS@DCC.UFMG.BR
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