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ABSTRAK 

AHMAD NUR ROHIM. Klasterisasi Multilevel Source Code C Berbasis 

Representasi AST dan Disassembly untuk Deteksi Potensi Plagiarisme. Dibimbing 

oleh AZIZ KUSTIYO dan MUSHTHOFA.  

 

Plagiarisme kode sumber merupakan permasalahan penting dalam 

pembelajaran pemrograman karena kemiripan kode dapat muncul melalui 

penyalinan langsung maupun modifikasi struktur program. Penelitian ini 

mengusulkan pendekatan klasterisasi multilevel untuk mendeteksi indikasi 

plagiarisme kode sumber C dengan mengombinasikan representasi Abstract Syntax 

Tree (AST) dan disassembly. AST digunakan untuk merepresentasikan struktur 

sintaksis program, sedangkan disassembly digunakan untuk merepresentasikan 

struktur semantik program. Dataset yang digunakan terdiri atas tiga dataset kode 

sumber C, yaitu dua dataset sintetis dan satu dataset organik dari platform online 

judge. Ekstraksi fitur dilakukan menggunakan TF-IDF, reduksi dimensi 

menggunakan Singular Value Decomposition (SVD). Kombinasi fitur dilakukan 

menggunakan concatenation, baik tanpa Canonical Correlation Analysis (CCA) 

maupun dengan tambahan CCA. Proses klasterisasi dilakukan menggunakan 

DBSCAN dan dievaluasi dengan Rand Index (RI), Silhouette Score, serta Davies-

Bouldin Index (DBI). Hasil penelitian menunjukkan bahwa representasi AST 

memperoleh rata-rata RI, Silhouette Score, dan DBI masing-masing sebesar 0.7537, 

0.6570, dan 0.7390, sedangkan representasi disassembly meningkat menjadi 0.8320, 

0.7362, dan 0.6584. Multilevel tanpa CCA menghasilkan RI tertinggi sebesar 

0.8618, sementara multilevel dengan CCA menghasilkan kualitas internal terbaik 

dengan Silhouette Score 0.8781 dan DBI 0.4115. Hasil tersebut menunjukkan 

bahwa representasi multilevel mampu meningkatkan efektivitas klasterisasi kode 

sumber. 
 

Kata kunci:  Abstract Syntax Tree, DBSCAN, disassembly, klasterisasi multilevel, 

plagiarisme kode sumber. 

 

ABSTRACT 

AHMAD NUR ROHIM. Multilevel Clustering of C Source Code Based on 

AST and Disassembly Representations for Potential Plagiarism Detection. 

Supervised by AZIZ KUSTIYO and MUSHTHOFA.  

 

Source code plagiarism is a significant concern in programming education, 

as code similarity can result from both direct copying and structural modification. 

This study presents a multilevel clustering approach for detecting signs of 

plagiarism in C source code by combining Abstract Syntax Tree (AST) and 

disassembly representations. The AST captures the syntactic structure of the code, 

while the disassembly representation captures the semantic structure of the code. 

The dataset used in this study consists of three C source code datasets, two synthetic 

datasets and one organic dataset collected from an online judging platform. 

Feature extraction was conducted using TF-IDF, and dimensionality reduction was 

achieved through Singular Value Decomposition (SVD). Feature combination was 



performed using concatenation, both without Canonical Correlation Analysis 

(CCA) and with the addition of CCA. For the clustering process, we utilized the 

DBSCAN algorithm and evaluated the results using the Rand Index (RI), Silhouette 

Score, and Davies-Bouldin Index (DBI). The findings show that AST achieved 

average RI, Silhouette Score, and DBI values of 0.7537, 0.6570, and 0.7390, 

respectively, while disassembly achieved 0.8320, 0.7362, and 0.6584. The 

multilevel approach without CCA produced the highest RI of 0.8618, whereas the 

multilevel approach with CCA yielded the best internal cluster quality, with a 

Silhouette Score of 0.8781 and a DBI of 0.4115. These results indicate that 

multilevel representation enhances the effectiveness of source code clustering. 

 
Keywords: Abstract Syntax Tree, DBSCAN, disassembly, multilevel clustering, 

source code plagiarism. 
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