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Comparison of Code Similarity Analysis Performance of
funcGNN and Siamese Network
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ABSTRACT

As artificial intelligence technologies, including deep learning, develop, these technologies are being introduced to
code similarity analysis. In the traditional analysis method of calculating the graph edit distance (GED) after
converting the source code into a control flow graph (CFG), there are studies that calculate the GED through a trained
graph neural network (GNN) with the converted CFG, Methods for analyzing code similarity through CNN by
imaging CFG are also being studied. In this paper, to determine which approach will be effective and efficient in

researching code similarity analysis methods using artificial intelligence in the future, code similarity is measured
through funcGNN, which measures code similarity using GNN, and Siamese Network, which is an image similarity
analysis model. The accuracy was compared and analyzed. As a result of the analysis, the error rate (0.0458) of the

Siamese network was bigger than that of the funcGNN (0.0362).

Key Words : Code Similarity, funcGNN, Siamese Network, Control Flow Graph, Adjacency Matrices
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2.1 Control flow graph(CFG)
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def quickSort(arr):
less =[]
pivotlist = ]
more = ||
if lenfarr) <=1
return arr
else:
pivot = arr0)
foriin arr
if i < pivot:
less.append(i)
elif i > pivot:
more.append(i)
else:
pivotListappend(i)
less = quickSort{less)
more = quickSort(more)
return less + pivotList + more

Fig. 1. Python quicksort algorithm code to CFG.

2.2 Graph Neural Networks(GNN)
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2.3 Graph edit distance(GED)
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Fig. 2. funcGNN Overall archietchture[2].

3.2 Siamese Network
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Fig. 3. Siamese Architecture [10].
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4.1 CFG dataset

CFG dataset © 2= FuncGNNR2]ol| AF&-] datasct & -85
Ak HE B 22 E AAMava function 4553 BF
o=, [13]0] At S ol &sA HloleE A
dataseto]t}. - 10,0007]12] ZLej 2 Ao = o] RojA Qlom,
829] HIE&R S5y BIAE HolHZ ueold gtk
GED H4E label2 285111 §l o, function2] ©]F E3F
label 2 AR-g-0] 753tk

4.2 CFG to image using adjacency matrices
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Fig. 4. CFG to image using adjacency matrices.
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Fig. 5. funcGNN and Siamese Network loss graph.

Table 1. Error rate or 2 models

funcGNN Siamese Network
train 0.001047 0.0869
validation 0.036213 0.1137
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