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Configuration Manual 
 

Sai Kumar Reddy Palnati 

Student ID: 24104191 

This configuration manual will provide a complete guide for anyone to replicate my 
RL-based Kubernetes scheduler. The setup uses local Kind clusters to simulate a multi-cloud 
environment (AWS and Azure) and integrates real 2025 pricing/latency data. All commands 
were tested on macOS with the following hardware/software baseline: 

1​ Tools, Libraries, Frameworks, and Versions Used 
 

Category Tool/Library/Framework version Purpose 

Package Manager Homebrew 4.4+ Installing CLI tools 

Container Runtine Docker Desktop 4.28+ Running Kind clusters 

Conda Environment Miniconda Latest Isolated Python env 

Python Python 3.12 Core language 

RL Framework Ray RLib 2.40.0 PPO Training 

GYM Environment Gymnasium 0.29+ Custom env base 
  Kubernetes Local 

  Kind (Kubernetes IN Docker) 
  0.23+ 

  Local clusters  

Kubernetes CLI Kubectl 1.31+ Cluster management 

Helm helm 3.15+ Installing Prometheus 

Monitoring Kube-prometheus-stack(Helm 
chart) 

Latest Grafana+Prometheus 

Load Testing Locust 2.29+ Workload generation 

Data Processing Pandas,Numpy,Scikit-learn Latest Data Normalization 

Visualization TensorBoard,Matplotlib Latest Training Graphs 

Table 1 : Required Tools, Libraries, Frameworks, and Versions 
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2​ Step-by-Step Setup Instructions 
1.​ Install Homebrew (if not already installed) 

/bin/bash -c "$(curl -fsSL 
https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)" 

2.​ Install Docker Desktop 

Download Docker from  https://www.docker.com/products/docker-desktop/ 

Install and start Docker (grant permissions, allocate 4–6 GB RAM in Settings > 
Resources) 

3.​ Install Miniconda 

brew install --cask miniconda 

conda init zsh   # or bash if using bash 

●​ Restart terminal 

 

4.​ Create and Activate Conda Environment 

conda create -n rl-k8s python=3.12 

conda activate rl-k8s 

 

Figure 1: Activating Conda 

5.​ Install Python Dependencies 

pip install ray[rllib]==2.40.0 gymnasium flask pandas numpy scikit-learn locust 
kubernetes prometheus-api-client 

conda install pytorch torchvision torchaudio -c pytorch   
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https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh
https://www.docker.com/products/docker-desktop/


6.​ Install Kubernetes Tools 

brew install kind kubectl helm 

7.​ Create Kind Clusters (Simulated AWS and Azure) 
●​ Create config files in k8s_manifests/: 
●​ aws-cluster-config.yaml (with node label cloud=aws, podSubnet 

10.244.0.0/16) 
●​ azure-cluster-config.yaml (cloud=azure, podSubnet 10.245.0.0/16) 

 

kind create cluster --name kind-aws --config k8s_manifests/aws-cluster-config.yaml 

kind create cluster --name kind-azure --config k8s_manifests/azure-cluster-config.yaml 

kubectl config rename-context kind-kind-aws kind-aws 

kubectl config rename-context kind-kind-azure kind-azure 

 

8.​ Install Prometheus + Grafana on Both Clusters 

helm repo add prometheus-community 
https://prometheus-community.github.io/helm-charts 

helm repo update 

# AWS 

kubectl config use-context kind-aws 

helm install prom-aws prometheus-community/kube-prometheus-stack -n monitoring 
--create-namespace 

# Azure 

kubectl config use-context kind-azure 

helm install prom-azure prometheus-community/kube-prometheus-stack -n 
monitoring --create-namespace 
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Figure 2: Metrics from Grafana dashboard 

9.​ Port-Forward Grafana (for viewing) 

AWS: kubectl port-forward -n monitoring svc/prom-aws-grafana 3000:80 

Azure: kubectl port-forward -n monitoring svc/prom-azure-grafana 3001:80 

Access at http://localhost:3000 and 3001 (username: admin, password from secret 
decode) 

 

 
 

Figure 3: Graphs from Tensorboard  

10.​ Generate Real Pricing/Latency Data 
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http://localhost:3000/


Run generate_real_pricing.py to create data/real_prices.csv and 
data/real_latencies.csv based on Dec 2025 rates: 

11.​Normalize Data 

python normalize_data.py 

3​ Training Parameters 
Algorithm: PPO (Proximal Policy Optimization) 
Framework: Torch with Apple Metal acceleration 
 
Key Hyperparameters: 

●​ train_batch_size: 8000 
●​ sgd_minibatch_size: 512 
●​ rollouts: 6 workers, 4 envs per worker 

Hardware Utilization: ~70% CPU, 10–12 GB RAM during training  
 

4    Evaluation 
 

●​ Baseline: Deploy simple-service.yaml, run Locust without extender. 
●​ RL Scheduler: deploy with custom policy ConfigMap. 
●​ Evaluation: Run final_evaluation.py (100 episodes) or Locust with varying users (20, 

100, 300+). 
 

 

 
Figure 4: Final Improvement Logs 
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