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ABSTRAK 

 

Nama Mahasiswa / NPM  : Nabila Athifah Zahra / 21082010053 

Judul Skripsi                     : Prediksi Software Defects pada Level Package 

Project Java Menggunakan Metode Ensemble 

Learning 

Dosen Pembimbing          : 1. Amalia Anjani Arifianti, S.Kom., M.Kom. 

 2. Dhian Satria Yuda Kartika, S.Kom., M.Kom. 

 

Dibandingkan dengan pengujian manual dan otomatis, pengujian berbasis AI 

menawarkan pendekatan yang lebih cerdas dengan memungkinkan prediksi lebih awal 

terhadap cacat perangkat lunak serta meningkatkan efisiensi pengujian. Penelitian ini 

berfokus pada prediksi cacat perangkat lunak dengan menganalisis software metrics 

Chidamber & Kemerer menggunakan algoritma tree-based ensemble. Sebanyak 8.924 

data dikumpulkan dari lima proyek Java open-source di Github. Pelabelan dilakukan 

menggunakan data historis bug pada pesan commit di repositori. Masalah 

ketidakseimbangan kelas diatasi dengan teknik undersampling pada tahap data 

preprocessing. Dataset akhir terdiri dari 1.314 instance (746 bersih dan 568 buggy). 

Model prediktif dikembangkan dalam dua tahap: base learner (level-0) menggunakan 

algoritma AdaBoost, Random Forest (RF), Extra Trees (ET), Gradient Boosting (GB), 

Histogram-based Gradient Boosting (HGB), XGBoost (XGB), dan CatBoost (CAT), 

serta meta-learner (level-1) yang mengoptimalkan hasil dengan teknik ensemble 

stacking. Model stacking mencapai skor ROC-AUC sebesar 0.8575, mengungguli 

semua classifier individu dan bisa membedakan modul project Java yang cacat dan 

tidak cacat. Peningkatan performa antara model dasar dan stacking divalidasi secara 

statistik melalui uji t berpasangan, dengan semua nilai p di bawah 0,05. Kontribusi 

stacking pada peningkatan performa terbesar terjadi pada Gradient Boosting (+0,0411, 

p = 0,0030). Deployment model dilakukan menggunakan kerangka kerja Robotic 

Process Automation (RPA) melalui UIPath, memungkinkan  prediksi hanya dengan 

memasukkan tautan repositori. Proses prediksi hanya membututhkan waktu 2-6 menit 

bergantung kompleksitas proyek. Temuan ini membuktikan bahwa ensemble stacking 

menghasilkan model prediksi yang lebih andal dan implementasi model dapat 

membantu memprediksi software defects lebih awal dalam siklus hidup 

pengembangan perangkat lunak (SDLC). 

 

Kata kunci :  Software Defects, Java, Tree-Based Ensemble, Stacking, RPA 

Framework, UIPath 
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ABSTRACT 

 

Student Name / NPM       : Nabila Athifah Zahra / 21082010053 

Thesis Title                       : Predicting Software Defects at Package Level in 

Java Project Using Stacking of Ensemble Learning 

Approach 

Advisor                             : 1. Amalia Anjani Arifianti, S.Kom., M.Kom 

 2. Dhian Satria Yudha Kartika, S.Kom., M.Kom 

 

 

Compared with manual and automated testing, AI-driven testing provides a more 

intelligent approach by enabling earlier prediction of software defects and improving 

testing efficiency. This research focuses on predicting software defects by analizing 

Chidamber & Kemerer software metrics using tree-based ensemble algorithms. A total 

of 8924 data points were collected from five open-source Java projects on Github. 

Labeling was performed using historical bug data obtained from commit messages in 

the repositories. The issue of class imbalance was addressed using undersampling 

techniques during data preprocessing. The final dataset consists of 1.314 instances 

(746 clean and 568 buggy). The predictive  model is developed in two stages: base 

learner (level-0) using AdaBoost, Random Forest RF), Extra Trees (ET), Gradient 

Boosting (GB), Histogram-based Gradient Boosting (HGB), XGBoost (XGB), and 

CatBoost (CAT) algorithms, and meta-learner (level-1) that optimizes the results using 

ensemble stacking techniques. The stacking model achieved ROC-AUC score of 

0.8575, outperforming all individual classifiers and effectively distinguishing 

defective from non-defective software components. The comparison of performance 

improvements between the base model (tree-based ensemble) and stacking was 

statistically validated using paired t-tests. All p-values were below 0.05, confirming 

the significance of Stacking’s superior performance, with the largest gain observed 

against Gradient Boosting (+0.0411, p = 0.0030). The model was deployed using the 

Robotic Process Automation (RPA) framework via UiPath, enabling predictions 

simply by inputting repository link. The prediction process takes only 2–6 minutes 

depending on the project’s complexity. These findings demonstrate that ensemble 

stacking produces a more reliable prediction model and the implementation of RPA 

can assist in early software defect prediction within the Software Development Life 

Cycle (SDLC). 

 

Keywords: Software Defects, Java, Tree-Based Ensemble, Stacking, RPA 

Framework, UIPath 
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