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Kotagiri Venkata Durga Abhinav
23344997

1 Introduction

This Configuration Manual will help to set up this project, from installing the required
operating system on the machines, which are Raspberry Pi, it also guides to installation
of K3s, deploying a custom scheduler, and deployment of the cluster.
GitHub URL: https://github.com/aabhinnav1999/k8s_research

2 Raspberry Pi Setup

This section outlines the Raspberry Pi setup, including which Operating system to install.
Connect the Raspberry Pi memory card to the personal computer and go to the official
Raspberry Pi Software website Raspberry Pi Foundation (2025), download the software,
and install Ubuntu 24.04 to the memory card. (Be careful while installing the OS into the
memory card; it will format the memory card before installing the OS). After installation,
select the default settings on the Raspberry Pi and complete the setup by allowing port
22 on all the machines.

Figure 1: Raspberry Pi Software
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3 Install K3s

Install the K3s from K3s Project (2019) on the master node. In worker nodes, install
K3s from this command:

curl -sfL https://get.k3s.io | K3S URL=https://master-node-ip-address:6443

K3S TOKEN=master-node-token sh -

Replace master-node-ip-address and master-node-token. We can get the token by
using:

sudo cat /var/lib/rancher/k3s/server/node-token

Now check if all the nodes are ready or not in the cluster:
kubectl get nodes

Figure 2: kubectl get nodes

Install K3s in large clusters using:
curl -sfL https://get.k3s.io | K3S URL=https://master-node-ip-address:6443

K3S TOKEN=master-node-token sh -

4 Install Prometheus and Grafana

First, install Helm on the master node, and then install Prometheus and Grafana Grafana
Labs (2013) using Helm charts.

commands are:
Sudo snap install helm --classic

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

helm-charts

helm repo update

helm install prometheus prometheus-community/prometheus

helm repo add grafana https://grafana.github.io/helm-charts

helm repo update

helm install grafana grafana/grafana

5 Deploy Custom Scheduler

5.1 Custom Scheduler

Deploy the custom scheduler using the YAML file. The Docker image is stored in the
aabhinnavdocker/custom-scheduler repository on Docker Hub Docker, Inc. (2013).
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Figure 3: Yaml Deployment

5.2 Install Kepler

Install Kepler Sustainable Computing (2025), which is a Prometheus exporter that meas-
ures energy consumption metrics at the container, pod, and node levels in Kubernetes
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clusters.

Figure 4: Kepler

5.3 Install Loadwatcher

Deploy the custom scheduler using the Kubernetes scheduler plugin framework. Load
watcher (2025)

Figure 5: Loadwatcher

6 Test Custom Scheduler

Deploy a stress-ng deployment manifest using the kubectl command; the image should
be ARM64 compatible. Here colinianking/stress-ng Colin Ian King (2015) image is used,
which is an open source image and supported on ARM architecture. Because of this
deployment, one of the worker nodes will consume more power, and therefore, the custom
scheduler will now deploy the workloads to the other worker node.

Figure 6: Nodes Power Usage

Figure 7: Default Scheduler Deployment

Figure 8: Custom Scheduler Deployment
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