A Quantitative Study on
Characteristics and
Effect of Batch
Refactoring on Code
Smells
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TRANSFORMATION TYPES INVESTIGATED BY THIS WORK

Transformation Type

Definition

Move Attribute
Pull Up Attribute
Push Down Attribute

Move an attribute across classes
Move attribute from child to parent class
Move attribute from parent to child class

Extract Method
Inline Method
Move Method

Pull Up Method
Push Down Method
Rename Method

Extract a new method from an existing one
Move a method body to an existing method
Move a method across classes

Move method from child to parent class
Move method from parent to child class
Update name of an existing method

Extract Interface

Extract Superclass
Move Class
Rename Class

Extract an interface from an existing class
Extract a superclass from an existing class
Move a class across packages

Update name of an existing class
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TYPICAL MANIFESTATIONS BY BATCH CHARACTERISTIC

Charact. Manifestation  Description
Cardinality 2 Batch has two transformations

>3 Batch has three or more transformations
Commit One commit Batch completed in only one commit

Many commits  Batch completed in two or more commits
Scope Method Batch transformed only one method

Class Batch transformed multiple methods or class
Smelliness Smelly Batch affected smelly code element

Not smelly Batch did not affect smell code element
Variety One type Batch has only one transformation type

Many types

Batch has two or more transformation types
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TABLE V
FREQUENCY OF MANIFESTATIONS BY BATCH CHARACTERISTIC

Characteristic = Manifestation # Batches Frequency
Cardinality 2 2,605 57%

>3 2,002 43%
Commit One commit 4,265 93%

Many commits 342 7%
Scope Method 428 9%

Class 4,179 91%
Smelliness Smelly 2911 63%

Not smelly 1,696 37%
Variety One type 3,330 72%

Many types 1,277  28%
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Characteristic = Manifestation # Batches Frequency
Cardinality 2 2,605 57%
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Smelliness Smelly 2911 63% N
Not smelly 1,696 37% M
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Scope Method 428 9% N
Class 4179 917 N
Variety One type 3330 72% DN
Many types 1,277  28% =

O— RRAXIWIFEHEDO XY v FICHEZEZ TWAHZ N LD T,
ScopeldHifF B Y OIFER LM ->TWW 5

Variety |l D X A4 T HHAEDLE-ANY 77720 v TDFEEN L L
BHEWILEITHEAH DD THLFELIrOANT NS



Ny FHEMEA T — R Z A LT

5z A2 0 TFE S9N

RQ2:/Nw FFEDELSICO—FRAXIVIZEEE L TWLWE?

BATCH EFFECT ON CODE SMELLS (PLUS FISHER’S TEST) BY BATCH CHARACTERISTIC

Characteristic ~ Manifestation Abs(fl’l‘::;‘“e % Abszﬁﬁ‘m“ % AbsoT:t‘;t“" g, ~Odds Ratio (OR) p-value
Cardinality 223 }gg g;‘j gj; %ggz igg %(S’ZZ 090 > 0.05
R AN EE T
Scope gfztshs()d 3?(9) 1132 144513 S(Z)ZZ 105 3%2 el S U
o e % w [l m R

Positive : /Ny FADI— KX XILEFHS LTS
Negative : /Ny FHA A= R XA XL ZEPLL TS
Neutral @ Ny TFODRIEERTEDLLEWL
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NATURE OF TRANSFORMATION TYPES
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Nature Definition Transformation Types
. . Extract Interface
Extraction Extractlng: (parts of) an existing code Extract Method
element aimed to create a new element
Extract Superclass
Inline Copying a code element’s body for Tnline Method
pasting into an existing element
. Moving a code element within At
Motion the software proiect Move Class
proj Move Method
Pull U Moving a code element from Pull Up Attribute
weep subclass to superclass Pull Up Method
Push D Moving a code element from Push Down Attribute
usie Lown superclass to subclass Push Down Method
, Rename Class
Rename Renaming a code element

Rename Method
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BATCH EFFECT ON CODE SMELLS ACCORDING TO THE NATURE OF CODE TRANSFORMATIONS

Total Code Smell Type

58 ) g 5 %
Nature of Code Transformations 82 g % ¥ £ ki 'E ® 2 = g

15 B3 sy R o3x 3 :rori ol I
Extraction 1,449 31
Motion 1,142 25
Rename 580 13
Pull Up 352 8
Extraction/Inline 233 5
Inline 221 5
Extraction/Motion 153 3
Extraction/Rename 105 2
Motion/Pull Up 84 2
Motion/Rename 59 1
Push Down 58 1
Inline/Motion 52 1
Extraction/Inline/Motion/Rename 28 1
Inline/Rename 25 1
Extraction/Pull Up 18 0
Extraction/Push Down 11 0 *100  *66.6 *0 *0 *100 *100 *0 *0 *100
Extraction/Inline/Motion/Pull Up/Push Down/Rename 11 0 *0 *() *0 *0 *)  *66.6 *0 *100 *0
Inline/Pull Up 8 0 *0 *0 *0 *0 *0 *0 *0 *0 *0 *0
Pull Up/Rename 7 0 *0 *100 *0 *0 *0 *0 *() *0 *0 *0
Pull Up/Push Down 6 0 *100 *0 *0 *0 *0 *100 *100 *0 *0 *0
Inline/Push Down 3 0 *0 *() *0 *0 *0 *0 *20 *0 *0 *100
Push Down/Rename 2 0 *0 *0 *0 *0 *0 *0 *0 *0 *0 *0
All 4,607 100 98.3 84.2 89.4 88.6 83.0 944 81.9 69.9 91.9 74.6
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