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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 BIiLSTM, 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

e 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.

e 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.

e 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
e We have to load the dataset form the google drive
e Click on the Cold_Start_Latency.ipynb to open the file



My Drive > ColdStartLatency ~

“ Type ~ ! ‘ People v‘ [ Modified " ‘

Name T Owner
B cold_start_latency_dataset_10k.csv me
B Cold_sStart_Latency.ipynb me

Figure 1: Dataset and ipynb Files in Google Drive

Step 2: Mount google Drive
e Open your Google Colab notebook.

£ Cold Start Latency.ipynb

File Edit View Insert Runtime Tools Help
+ Code + Text

Q © 1 from google.colab import drive
2 drive.mount( ' /content/drive’)

{x}) 2
Figure 2: Google drive is mounted for the cold start latency

Step 3 : Navigate to the project directory
e 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.

9 # Load the dataset
16 file_path = '/content/drive/MyDrive/cold start latency dataset 1@k.csv'

Figure 3: Path to the dataset

2.3 Enabling the GPU Support

e Click on the runtime in google colab
e Go to the change run time option in runtime.
e 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.

° 1 !pip install numpy pandas scikit-learn xgboost tensorflow keras matplotlib seaborn
2]

Figure 4: Libraries Installation

The following command will have the libraries installed:

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

o Scikit-learn: A library offering a certain set of tools for machine learning that
includes different algorithms and utilities for data preprocessing.

o XGBoost: A powerful library for implementing gradient boosting algorithms.

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

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

3.1 Verifying Installation
Refer the figure 5

o 1 import numpy as np

2 import pandas as pd

3 import sklearn

4 import xgboost as xgb

5 import tensorflow as tf

6 import matplotlib.pyplot as plt
7 import seaborn as sn4

(o))

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:

[3] 1 import pandas as pd

3 # Load the dataset from Google Drive
4 data_path = '/content/drive/MyDrive/cold_start_latency dataset_1@k.csv'
5 dataframe = pd.read_csv(data_path)

7 # Display the first few rous to understand the structure
8 dataframe.head()

=

timestamp machine id product_id air_temperature process_temperature rotational speed  torque tool wear machine failure cold start execution_time memory used function_size

2024-01-

o 01 2 B 28.805342 30.737393 1549.411551 58.478127 162.707488 0 True 268.792551 537.373553 1024
00:00:00
2024-01-

1 01 7 B 21.369154 35.751627 1568.730936 38.973967 227.147590 0 True 149.707344  406.515233 512
00:05:00
2024-01-

2 01 5 B 26.659935 38.132205 1680.515346 41.310587 20.813391 0 False 63.007224 114.659275 128
00:10:00
2024-01-

3 01 7 C 25.015071 29.245849 1451.471764 48.173933 240.750077 0 False 45.056165 96.122188 128
00:15:00
2024-01-

4 01 5 B 26.353454 37.737616 1546.641193 46.060018 180.143729 0 True 108.284500 94.040355 128

00:20:00

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.



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.

() 1 # Check for missing wvalues
2 missing values = dataframe.isnull().sum()
2 print(missing_values)
a

(4l

timestamp
machine_id
product_id
air_temperature
process_temperature
rotational_speed
torque

tool_wear
machine_failure
cold_start
execution_time
memory_ used
function_size
runtime

OO0 OOOOOO0O

time_since_last_invocation
dtype: inté64

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.

from sklearn.preprocessing import MinMaxScaler

scaler = MinMaxScaler()

X_scaled = scaler.fit_transform(X)

X_scaled = pd.DataFrame(X_scaled, columns=X.columns)
k_scaled.head()

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.
rfe = RFE(model, n_features_to_select=10)
rfe.fit(X_scaled, y)

selected_features = rfe.support_
X_selected = X _scaled.loc[:, selected_features]

X_selected.head()
print("Selected Features:", X.columns[selected features])

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
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Figure 11: Data Visualization for clod start
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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.



