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1 Introduction 
 

This configuration document is  step-by-step tutorial needed to set up and deploy the research 

project of resource management optimization in Kubernetes clusters. The project involves 

deploying an adaptive scheduler and integrating threshold-based predictive autoscaling models 

with Alibaba Cluster Trace data. 

 

2 Setup Environment 
 

Open PowerShell as a Admin: 

Run below command: 

minikube start --driver=docker --cpus=4 --memory=8192 

 

Install Kubernetes and check if Kubernetes is running or not: 

kubectl get nodes 

 

Run below command: 

kubectl version –client 

 

Install Helm using Chocolatey: 

 
 

 

choco install kubernetes-helm 

 

Check Installation version: 

helm version 

 

For Monitoring install Prometheus + Grafana and add Helm chart: 
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Installing into Kubernetes: 

 
 

Installing Metrics Server: 

 
 

After 1 minutes, run to check: 

kubectl top nodes 

 

 

3 Load the Dataset  
 

Install Python and pip 

 

Install Jupyter Notebook and libraries 

pip install jupyter pandas numpy matplotlib seaborn statsmodels pmdarima scikit-learn 

 

Place Alibaba dataset in folder 
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Run the below code to create preprocessed csv file: 

 
 

 

4 Forecasting Model 

 
Step 1: 
Create a python code for cpu usage in next 5 minutes and run  forecast_cpu.py : 
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Output:  

 
 

 

Step 2: 

Create trigger_scaler.py for threshold CPU usage 75% and run it: 

 
 

 
 

Step3:  

Install Pip Kubernetes: 

Pip install Kubernetes 

 

Create scheduler.py to assign incoming node with predicted load to implement adaptive 

scheduler  and run it: 
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Step4: 

Run below two command in powershell: 

kubectl get svc prometheus-operated -n default 

 

 
 

Run above snapshot command in another powershell and keep it open to get live cluster 

metrics from Prometheus.: 

 

Create and run prometheus_query.py: 
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Step5: 

Create and run node_info.py that retrieves CPU, memory from Kubernetes API: 

 

 
 

Step6: 

Create and run app.yaml: 
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Step7 : 

Install and Load test using K6: 

choco install k6 

 

Create and run load_test: 

k6 run load_test.js 

 

Step8: 

Create and run Holt_Winter.py to plot: 
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Step9: 

Create and run compare.py to calculate MAPE: 

 

 
 

Step10: 

Create and run stats_comparison.py and graph.py to generate graph: 
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