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Fig. 1: An overview of our data mining and analyzing process
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TABLE I: An overview of the subject projects (Nova and
Neutron)

Project Review Period  #Code Changes #Comments

Nova Jan 14 - Dec 18 22.762 156,882
Neutron Jan 14 - Dec 18 15,256 152,429

Total 38,018 309,311
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TABLE II: Code smell terms included in our mining

Code Smell Terms

Accidental Complexity
Circular Dependency

Data Class

Duplicated Code

God Class

ISP Violation

Long Parameter List

Parallel Inheritance Hierarchies
Similar Subclasses

Suboptimal Information Hiding

Anti Singleton
Coding by Exception
Data Clumps

Error Hiding

God Method

Large Class
Message Chain
Primitive Obsession
Softcode

Swiss Army Knife

Bad Naming

Complex Class

Dead Code

Feature Envy
Inappropriate Intimacy
Lazy Class

Middle Man

Refused Bequest
Spaghetti Code
Temporary Field

Blob Class

Complex Conditionals

Divergent Change

Functional Decomposition +
Incomplete Library Class

Long Method

Misplaced Class

Shotgun Surgery

Speculative Generality

Use Deprecated Components

— g — 7 — F
“code smell”, “bad smell”,
“bad pattern”, “anti-pattern”,

“technical debt”
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Fig. 3: Number of reviews for the identified code smells
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Fig. 4: Reasons for the identified smells
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TABLE III: Actions recommended by reviewers to resolve
smells in the code

Reviewer’s recommendation | Count

Fix (without recommending any specific implementation) | 567

Fix (provided specific implementation) 303
Capture (just noted the smell) 22
Ignore (no side effects) 48

TABLE IV: Developers’ actions to code smells identified
during reviews

Code smell | #Reviews | #Fixed by developers | % of fixes
Duplicated Code 620 508 82%
Bad Naming 304 276 91%
Dead Code 221 210 95%
Long Method 30 25 83%
Circular Dependency 3 2 67%
Swiss Army Knife 1 1 100%
General Smell 11 7 64%
Total 1190 1029 86%
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Fig. 6: A treemap of the relationship between developers’

actions in response to reviewers’ recommendations regarding

code smells identified in the code
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