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Code Similarity Detection Method Based on Graph Neural Network

ZHAO Han, CUI Boxi, ZHANG Weifeng
(School of Computer Science, Nanjing University of Posts and Telecommunications , Nanjing 210023, China)

Abstract: To address the shortcomings of existing code similarity detection methods in terms of semantic representation capabilities , this pa-
per proposes a code similarity analysis method based on graph neural networks. Existing techniques are generally categorized into text-based,
lexical unit—based, syntactic structure—based, and program dependency-based methods, but most focus on single—level feature representa-
tion, failing to effectively capture deep semantic information during program execution. To solve this problem, this paper constructs a graph
representation model that integrates syntactic structure and program behavior features. Specifically, based on an abstract syntax tree frame-
work, the original tree structure is expanded by introducing control dependency edges and data dependency edges, thus forming a program
graph representation containing multiple types of relationships. On this basis, a graph neural network is used to learn the representation of
code fragments, obtaining vectorized representations of the code through information propagation and aggregation between nodes, and using co-
sine similarity to measure the similarity of different code fragments. This method can simultaneously characterize the structural features and se-
mantic information of the program, thereby improving the ability to identify complex code similarities. Experimental results show that the pro-
posed method has better performance in semantic similarity detection tasks compared to traditional methods.
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Fig.2 Code similarity detection training process based on graph neural network
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public class t1 {
public int run(int m, int n) {

if (m > e) {
n=m+1;
return n;
}
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Fig. 8 Example code for graph neural network input
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edge_src, 1 H Froid ££45 edge_tgt, DEMES edge_attr,

1. %1 4f L nodeindexlist «<— [ ], edge_src < [ ], edge_tgt <
[], edge_attr <[]
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7. edge_attr.append ([0]) // AE¥4 3R I B EB A 0
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Table 3 Basic information of the dataset
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Table 4 Dataset statistics table
R4 BEEFITERER

HAm A Java fCI X
ILEHE R 726 376
IO UEE AR 13 695
W EE AR 13 695




%6 2

T, AR A7 5 10 < T P ol 0 2% F AR P A RS ARG 1y 75 - 55

Pl bt 2 1) % 19 AL P A QA A5 7 A 75 3 iy AR B o
J& , 3t torch.tensor () J7 B 147 5K 2 AL Ab 3, A S AR AR
A o T 28 I 28 A5 ) 22 40 num_layers I # O 4, em-
bedding_dim B &4 100, T iHSALEREBR H , 5246 1€ H
CPU, 51 2% bR EIE FH 34 7 1% 25 401 ¢ MSE SR I G AU, S 5
HhE 3 trange () PRI B 104> epoch SR FEFF I 2R, SEu0 &5
W=k s5 s,

Table 5 Experimental results of similarity code detection based on

graph neural network
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