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ex) Feature Envy, Intensive Coupling, Dispersed Coupling Long Method etc---

Design Problem

Smells Pattern

Ambiguous Interface

Long Method, Feature Envy, and Dispersed Coupling

Cyclic Dependency

Intensive Coupling and Shotgun Surgery

Concern Overload

Divergent Change, Feature Envy,
God Class/Complex Class, Intensive Coupling,
Long Method, and Shotgun Surgery

Fat Interface

Shotgun Surgery or Divergent Change, Dispersed Coupling,
and Feature Envy

Misplaced Concern

God Class/Complex Class, Dispersed Coupling, Feature
Envy, and Long Method

| Elg ZE l|‘$ /\ @ g % Scattered Concern

Dispersed Coupling, Divergent Change, Feature Envy,
God Class/Complex Class, Intensive Coupling,
and Shotgun Surgery

Unwanted Dependency

Feature Envy, Long Method, and Shotgun Surgery
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3. Robustness Smells

1. Robustness Changes '
2. Maintainability Smells S

Methods without Smells

Commits
- With With
Project Start Release End Release Any Rolicataeds Methods
Changes Changes

apm-agent-java v0.5.0 v1.28.0 1,025 484 9,949
dubbo dubbo-2.6.12 dubbo-3.0.0 1,382 1,069 26,613
elasticsearch-hadoop | v1.3.0.Ml1 v8.0.0 1,120 503 3,894
fresco v1.0.0 v2.6.0 1,165 791 7,700
netty netty-4.1.31.Final | netty-4.1.75.Final 995 694 19,067
okhttp parent-2.3.0 parent-3.14.0 586 455 5,933
RxJava v1.0.10 v3.1.0 1,169 799 28,004
spring-boot v2.7.6 v3.0.0 1,380 618 19,330
spring-framework v5.3.24 v6.0.0 1,119 794 38,429
spring-security 5.1.0.RELEASE 5.6.0.RELEASE 1,426 690 10,062
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| BEEUANDERE ERTFHERAXILDHE ZETE
—EVATLATEREDD (714 v v —DIEERIRTE, p<0.05)

RFEZ X ILDFET BHERD,
BREMEANDE(LH .

B.AN AN Odds | SML + SML + | NoSML + NoSML +
T—_]_b;h/fd\ \/\i”w_ A: D :E)I_J\/\ IJ rleystem Ratio CH NoCH CH NoCH
apm-agent-java 4.755 50 941 99 8,859
dubbo 6.995 219 1,956 385 24,053
elasticsearch-hadoop 2.377 33 139 338 3,384
fresco 5.243 25 35 916 6,724
netty 6.902 45 63 1,778 17,181
okhttp 3.351 32 75 658 5,168
RxJava 5.938 48 105 1,991 25,860
spring-boot 2.192 10 62 1,320 17,938
spring-framework 4,504 31 73 3,302 35,023
spring-security 2.458 50 234 782 8,996

Odds Ratio: Odds ratio identified through the Fisher test

SML + CH: # of methods with maint. smells and robust. changes

SML + NoCH: # of methods with maint. smells and without robust. changes
NoSML + CH: # of methods without maint. smells and with robust. changes
NoSML + NoCH: # of methods without maint. smells and robust. changes
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Odds Ratio
Software System Brain Dispersed | Feature | Intensive Long Message | Long Parameter | Shotgun
Method | Coupling Envy Coupling | Method Chain List Surgery
spring-security NR 11.002 2.477 NR 6.291 NR NR 11.206
apm-agent-java NR 6.952 8.153 9.058 13.431 2.482 NR NR
dubbo 10.330 14.171 8.198 10.191 9.305 3.168 1.936 10.330
elasticsearch-hadoop NR 7.214 2.968 4.607 3.971 3.002 NR 8.032
fresco NR 9.299 8.878 NR 7.205 NR 2.780 NR
netty NR 13.033 6.126 9.930 14.293 NR 2.461 NR
okhttp NR 3.862 5.933 9.743 9.059 2.929 NR 9.011
RxJava NR 10.049 9.820 NR 11.272 NR 3.387 21.686
spring-boot NR NR NR NR NR NR 3.682 NR
spring-framework NR 15.411 4517 NR 5.447 3.425 4.124 NR
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Robustness Smell
Patt Catch Generic IV;::M %mt[;t: Catch | Rethrows Throw Ng; ExThroYv Exeel‘l‘)'gon 1
Exception | NPE | Exception |  nstance Of ception | As Flow | “\pp
Exception | Block Same Exception | In Finally Control
Concern Overload 212 | 54 2 7 0 3 7 3
Cyclic Dependency 74 5 6 0 6 0 3 7 1
Fat Interface 171 2 6 0 1 0 0 1 1
Misplaced Concern 394 5 199 3 8 1 0 1 7
Scattered Concern 35 0 1 0 0 0 0 1 0
Unwanted Dependency 274 2 81 2 7 0 0 | 4
Total 1160 15 347 7 29 1 6 18 16
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Design Problem Smells Pattern

Ambiguous Interface | Long Method, Feature Envy, and Dispersed Coupling
Cyclic Dependency Intensive Coupling and Shotgun Surgery

Divergent Change, Feature Envy,

Concern Overload God Class/Complex Class, Intensive Coupling,

Long Method, and Shotgun Surgery

Shotgun Surgery or Divergent Change, Dispersed Coupling,
and Feature Envy

God Class/Complex Class, Dispersed Coupling, Feature
Envy, and Long Method

Dispersed Coupling, Divergent Change, Feature Envy,
Scattered Concern God Class/Complex Class, Intensive Coupling,

and Shotgun Surgery

Unwanted Dependency | Feature Envy, Long Method, and Shotgun Surgery

Fat Interface

Misplaced Concern




