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1. Introduction 

This project is aimed at utilizing machine learning algorithms for the detection and response 

of Advanced Persistent Threats (APTs) in the cybersecurity domain. The project makes use 

of the BETH cybersecurity dataset and implements a range of machine learning models for 

threat detection. These models are then evaluated and compared using performance metrics. 

 

2. Prerequisites 

To run the project, the following software and hardware prerequisites are required: 

• Google Colab or a local Python environment with necessary libraries installed 

• Python 3.7 or later 

• Libraries: pandas, numpy, seaborn, matplotlib, scikit-learn, xgboost, joblib 

• Internet access (for Google Colab and to download the BETH dataset) 

 

3. Installation Instructions 

If you are using a local Python environment, you should install the necessary libraries using 

 

 

 

4. Configuration 

The project does not require any special configuration settings. 

 Usage 

The project is implemented in a Jupyter notebook. To run the project, follow these steps: 

1. Data Import and Preprocessing: Load the BETH cybersecurity dataset into pandas 

dataframes. Perform initial data exploration to identify any null values or other issues. 

Feature engineering steps include dropping unnecessary columns, label encoding of 
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categorical variables, and scaling numerical variables. Finally, the data is split into 

training and testing sets. 

2. Model Training and Evaluation: Train various machine learning models including 

Random Forests, Gradient Boosting, XGBoost, K-Nearest Neighbors, Naive Bayes, 

Decision Trees, and AdaBoost. Each trained model is saved using joblib for future 

use. The performance of each model is then evaluated using the classification report, 

which provides precision, recall, and F1-score. 

3. Model Comparison: Plot ROC curves for the different models to compare their 

performance visually. This helps in identifying the model that performs best. 

 

 

5. Visual Work Through 
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Display of the Heatmap 
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Results and Comparison 
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6. Troubleshooting 

If you encounter issues while running the project, refer to the following solutions: 

• Data Loading Issues: Make sure the BETH dataset is correctly uploaded and the path 

specified is correct. 

• Library Import Errors: Ensure that all required Python libraries are correctly 

installed. 

• Model Training Errors: Verify that the data is correctly preprocessed and split into 

training and testing sets before training the models. 

 

7. Code Documentation 

Each code block in the notebook is documented with comments to explain the purpose of the 

code. Further, markdown cells are used to provide detailed explanations of the steps being 

performed. 

 

8. Contact Information 

For any further queries or issues, please contact the project developer. 

 

10. Version History 

This initial version of the project includes the implementation of seven machine learning 

models and their evaluation.  


