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ABSTRACT

As software has gotten bigger in magnitude and the complexity of software has been increased, the maintenance has gained
in-creasing attention for its significant impact on the cost. Identifiers have an impact on more than 90 percent of the readability which
accounts for a majority portion of the maintenance activities. For this reason, the existing works focus on domain-specific features
based on identifiers. However, their approaches have a limitation when either a class name does not reflect the intention of its context
or a class naming is incorrect. Therefore, this paper suggests a series of class name validation process by extracting properties of
classes, building learning model by applying a decision tree technique of machine learning, and generating a validation report
containing the list of recommendable postfixes of classes to be validated. To evaluate this, four open source projects are selected and
indicators such as precision, recall, and ROC curve present the value of this work when it comes to five specific postfixes including
functional information on class names.
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Table 1. Class Properties
Prop. # Property
1 isAbstract
2 isInterface
3 isImplemented
4 nonPrimitiveMethodRatio
5 exceptionMethodRatio
6 hasChild
7 isEnum
8 collectionsFieldRatio
9 nonPrimitiveFieldRatio
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Table 2. JHotDraw DefaultDOMFactory Class Example

Prop.#| 1 2 3 4 5 6 7 8 9 | Postfix
Value | O | O | 1 {056]00| 0 | O | 1.0 | 1.0 |Factory
32 Behx Ay =Y Y4

1:

Input: an attribute—valued dataset 2

- end if

: for all attribute 2 € D do

: end for

. abest = Best attribute according to above computed criteria
: Tree = Create a decision node that tests avestin the root

: % = Induced sub-datasets from 2 based on avest

: for all % do

: end for

: return Tree

Tree = {}
if Dis “pure” OR other stopping criteria met then

terminate

Compute information—theoretic criteria if we split on a

Treey = C4.5(%)

Attach Treey to the corresponding branch of Tree

Algorithm 1. C4.5 Algorithm
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Fig. 2. Class Role Model Example

Report Summary :
project name: IMeter
filter : not applied
target class @ all
the number of classes : 1813

class name

| recommend postfix | warning | prob

org.apache, jmeter.extractor.BSFPostProcessor | Impl | + | 8.9

org.apache. jmeter.protocol.http. control.AuthManager | Listener | + | ©8.75

org.apache. jmeter.engine.JMeterEngineException | Exception | - | ©8.929

org.apache. jmeter.visualizers.RequestView | Impl | + | ©.909

Fig. 3. Class Name Validation Report Example
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Table 3. Postfix List

Postfix ‘ Listener ‘ Factory ‘ Manager‘ Handler ‘ Exception ‘ Action ‘ Event ‘ Parser ‘ Util ‘ Model ‘ Impl
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Table 4. Evaluation Results

Precision Recall ROC Area
Avg. 0.678 0.703 0.868
Max. 0.923 0.968 0.967
Min. 0 0 0.464
Std. 0.291 0.304 0.215
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