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Abstract

In software development, code clone can significantly reduce costs and speed up the development process.
However, indiscreet use of the clone not only lowers the quality of the code but also adds extra cost and time to
fix the bugs. Due to this problem, many researchers have been trying to detect clones. However, the existing clone
detection techniques are limited to detect clones that are fully identical or only with modified identifiers and they
don't give information about clone type. This paper proposes a TBCNN(Tree-Based Convolution Neural
Network)-based clone classification technique for detecting variety types of clones as well as their automatic
classification. The experimental is performed using BigCloneBench, a well known and wildly adopted data set for
clone detection. As a result, with 78% recall and precision, the proposed technique was able to classify four types of

code clones.
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Table 1. Statistics of BCB data set

Total num of code fragments 59,618
Total num of code pairs 97,535
Num of none clone code pairs 20,000
Num of type—1 15,555
Num of type-2 3,663
Num of strongly type-3 18,317
Num of moderately type-3 20,000
Num of weakly type-3+4 20,000
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Table 2. Parameter setting for experiment
Step Parameter configuration
Tree based convolution Convolution: 1, Pooling layer: 1,
layer Output size: 50
ot Input size: 100, Qutput size: 2, Learning rate: 0.001,
classification Hidden layer: 2, Epoch: 100,
Fully-connected network First hidden layer size: 100, Batch size : 5
Second hidden layer size: 150,
Activation function: LRelu
Tree based convolution Convolution: 4, Pooling layer: 1,
layer Output size : 200
In'put size: 490, Output size: 5, Learning rate: 0.001,
2nd Hidden layer: 3, .
L . . . Epoch: 200,
classification Fullv-connected network First hidden layer size: 400, Batch size : 5
y Second hidden layer size: 400, '
Third hidden layer size: 300,
Activation function: LRelu
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Table 5. Comparison of results with clone classification that
don’t use 1st classification

Clone Recall Precision F1 score

type A B A B A B

Not clone | 073 | 0.97 | 0.78 | 0.77 | 0.76 | 0.86

T 076 | 075 | 090 | 095 | 082 | 0.84

T2 089 | 093 | 077 | 0.78 | 0.73 | 0.85

ST3 068 | 073 | 067 | 0.72 | 067 | 0.72

MT3 05 | 057 | 063 | 0.71 | 058 | 0.63

WT34 | 077 | 072 | 064 | 0.77 | 070 | 0.74

* A: model without 1st classification, B: our approach
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Table 6. Distribution of misclassified data

Clone TBCNN based clone classification result
tyoe  |Not Clong| Tt T2 | ST3 | MT3 |WT3/4
Not clone - 2 1 138 | 165 | 330
T1 7 - 12903 | 160 | 13 1
T2 1 61 - | 160 | 13 11
ST3 92 318 1283 | - |2205| 407
MT3 1687 69 | 68 |[3452| - |3495
WT3/4 2962 71 15 | 465 | 1841 | -
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