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1 Setting Up a Kubernetes Cluster

e Set up a Kubernetes cluster with Minikube, Kind, or a managed service such as
EKS, GKE , AKS or using a container platform called Docker.

e Verify the cluster using the below command:

kubectl cluster-info

2 Install the Prometheus In the local Environment

e Go to the repository where you cloned the code file.

e Enter the below command in the command promnt or in the wsl(Windows Sub
linux) or in any terminalto download the prometheus and kube-prometheus-stack
charts, which are widely used for deploying comprehensive monitoring stacks.

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

e Enter the below command to Install Prometheus in the monitoring namespace:

helm install prometheus prometheus-community/prometheus —-namespace
monitoring —create-namespace

e Start up Prometheus at http://localhost:9090 (or setup port-forwarding).

e Verify the access to the Prometheus dashboard.

kubectl port-forward svc/prometheus-server 9090:80 —namespace monitor-
ing



tor/default/prometheus-kube-prometheus-alertmanager/0

tor/default/prometheus-kube-promet

tor/default/prometheus-kube-promet

Figure 1: Prometheus dashboard showing the from the local deployement metrics

3 Deploy the Nginx server in the local Environment

e Create the nginx deployment in the namespace which we have created(monitoring):

kubectl create deployment nginr —image=nginr —namespace default

e Set up the initial replica count to 3 by using the bellow command:

kubectl scale deployment nginxr —replicas=3

4 Install Python Dependencies in the local Environ-
ment

e Create and activate a new virtual environment:

python3d -m venv venv source venv/bin/activate

e Install the Python packages in the newly created environment by using the blow
command:

pip install tensorflow==2.10 keras==2.10 keras-rl2 gym prometheus-api-
client kubernetes numpy pandas matplotlib dask

5 Configure the Environment Variables

e Ensure the environment variables is set the implementation script:
import os
os.environ["PROM_URL"] = "http://localhost:9090"

os.environ["TARGET_DEPLOYMENT"] = "nginx"
os.environ["TARGET_NAMESPACE"] = "default"



6 Run the Implementation file

e Launch Jupyter Notebook by using the below command in the terminal.

jupyter notebook

e Open ML.ipynb and execute cells sequentially or you can excute it in all in one step
by using the Run all button.

e Ensure Prometheus is collecting:

— container_cpu_usage_seconds_total
— container_memory_working set_bytes

— http_request_duration_seconds_bucket
e Monitor simulation output:

— Pod counts and latency penalties per minute
— SLA violation rates and costs

— Output will be saved to excel hpa vpa rl _simulation.csv
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Figure 2: Pod scaling comparison for HPA, VPA, RL, and KEDA over time.

7 Troubleshooting

Prometheus Query Errors

e In case of unavailable metrics, see Prometheus scraping configuration.

e Ensure nginx metrics are exposed (via exporter if needed).

Kubernetes API Errors

e Make sure script is executed within a service account pod.



Model Errors
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e Verify dgn_streaming model.h5 compatibility with:

— tensorflow==2.10

— keras==2.10

Best Practices

Monitor Prometheus frequently to see whether the metric is available

Backup dgn_streaming model.h5 to avoid retraining.

Validate synthetic_load profile 60_chunks.csv for realistic RPS values.

Adjust SLA_MS and KEDA_THRESHOLDS to match workload behavior.
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