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1 Introduction 
 

The purpose of this configuration Manual is to guide users in installing and running the Cold 

Start Latency Prediction project. The project uses various machine learning (ML) and deep 

learning (DL) models, including Linear Regression, Decision Tree Regression, XGBoost, 

LSTM, and BiLSTM, to perform cold start latency predictions and alleviate such behavior in 

serverless computing environments. The sections below present the detailed guideline on 

software and hardware prerequisites, setting up the environment, handling data, training 

models, and evaluation. 

 

2 Required Tools and Software 

2.1 Software Components 

 Google Colab: It is a cloud platform providing a Jupyter notebook kind of 

environment for Python code execution. This project uses Google Colab for its 

computational resources, including GPU support, to facilitate deep learning model 

training. 

 Python: Ensure that we have installed the python 3.10. As it is very crucial, as it can 

be compatible with different libraries and tools used in a project. 

 Web Browser: Ensure to have a supported updated web browser such as Google 

Chrome, Mozilla Firefox, or Safari so that you can use Google Colab. 

2.2 Integration Of Google Drive 

We are using Google Drive to store datasets, save the model, and manage output. Here are 

the steps to integrate Google Drive with Google Colab. 

 

Step 1: Load The Dataset  

 We have to load the dataset form the google drive  

 Click on the Cold_Start_Latency.ipynb to open the file  
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Figure 1: Dataset and ipynb Files in Google Drive 

Step 2: Mount google Drive 

 Open your Google Colab notebook. 

 

 
Figure 2: Google drive is mounted for the cold start latency 

 

Step 3 : Navigate to the project directory 

 After mounting, you can browse your files saved in Google Drive. Just make sure 

your dataset is correctly placed in the path under your Google Drive refer the figure 3. 

 

 
Figure 3: Path to the dataset 

2.3 Enabling the GPU Support 

 Click on the runtime in google colab 

 Go to the change run time option in runtime. 

 Change the runtime and click on save 

 

3 Python Environment and Library Setup 
Installing Required Libraries: Although Google Colab already has a bunch of pre-installed 

libraries, you may still need to install other libraries required for your project refer the figure 

4. 

 
Figure 4: Libraries Installation  

The following command will have the libraries installed: 

 NumPy: Very essential in numerical operations and array manipulation. 
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 Pandas: Very useful in data manipulation, especially in the DataFrame structure. 

 Scikit-learn: A library offering a certain set of tools for machine learning that 

includes different algorithms and utilities for data preprocessing. 

 XGBoost: A powerful library for implementing gradient boosting algorithms. 

 TensorFlow & Keras: To construct and train deep learning models, such as LSTM 

and BiLSTM. 

 Matplotlib & Seaborn: Used for making basic to advanced static and interactive 

visualizations. 

3.1 Verifying Installation 

Refer the figure 5 

 
Figure 5: Verifying Installation 

If the above imports run successfully with out any errors, then your environment is ready and 

it is setup correctly. 

 

4 Data Handling and Preprocessing 

4.1 Loading the dataset 

To start working on the data, load your dataset from Google Drive refer figure 6: 

 
Figure 6: Loading the dataset 

 
This is the Synthatic dataset, it emulates conditions and variables contributing to cold-start latency in a 
serverless computing environment. Real-world scenarios were used in creating the data in such a manner that 
there would be a mix of features and outcomes diverse enough to properly train and evaluate any possible 
models. 
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4.2 Data Preprocessing 

Preprocessing of the data is important because it helps make the machine learning models 

work effectively. The steps that are part of the preprocessing pipeline are explained below: 

 

Handling The Missing Values Identify the missing data and treat it. You may choose to 

replace the missing values by the statistical measures such as mean, median, or mode, or drop 

them completely refer figure 7. 

 
Figure 7: Missing Values 

4.3 Dataset Visualization 

Feature Scaling: Scale features to lie in a similar range using Min-Max scaling. This can 

make a machine learning model converge appropriately refer figure 8. 

 
Figure 8: Feature Scaling 

Feature Selection: Select the most relevant features using techniques like Recursive Feature 

Elimination (RFE), which iteratively removes the least important features based on a model's 

importance score refer figure 9. 

 
Figure 9: Feature Selection 

5 Data Visualization 
The visualizations exhibit key aspects of the cold-start problem. In Figure 10, there is a heat 

map of correlations that identify strong relationships of execution time with memory usage 

and function size, critical for predicting cold starts. We now turn to Figure 11, which exposes 

clearly how the execution time varies over multiple invocations by showing the decrease in 

time of execution as the system gets warmed up. Finally, Figure 12 compares memory usage 

and the execution time at a point in time; hence the importance of constant memory usage 

and different execution times that are crucial in implementing performance optimization for 

serverless functions. 
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Figure 10:Co relation Heat Map Data visualization for cold start problem 

 

 
Figure 11: Data Visualization for clod start 

 

  
Figure 12: Memory used and execution over time for cold start  

 

6 Conclusion  
This setup manual aims to provide a step-by-step guide to setting up, running, and evaluating 

the Cold Start Latency Prediction project in Google Colab. The following will get you all set 

to manage your environment in advance, preprocess your data, train different models of 

machine learning, and compare their performance in prediction on cold start latencies over a 

serverless computing platform. 
 


