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Source: Kubernetes New Contributor Orientation

Kubernetes in a Nutshell



Kubernetes Components

https://kubernetes.io/docs/concepts/overview/components/



Kubernetes Components
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How to Create Kubernetes Cluster

Local Development 

Simple setup of a single-node 

Kubernetes cluster for local 
development. 

Ideal for testing and experimentation.

Not suitable for production



# Download k0s

curl --proto '=https' --tlsv1.2 -sSf https://get.k0s.sh | sudo sh

# Install k0s as a service

k0s install controller --single

# Start k0s as a service

k0s start

# Access the cluster using kubectl

k0s kubectl get nodes

• Website: k0sproject.io

• GitHub repository: k0sproject/k0s

• GitHub stars: 6,000+

• Key developer: Mirantis

• Supported K8s versions: v1.35

Local Development 

https://k0sproject.io/
https://github.com/k0sproject/k0s


# snap install microk8s –classic
# microk8s start 
# microk8s kubectl get nodes
# microk8s enable dns
# microk8s status
microk8s is running
high-availability: no
datastore master nodes: 127.0.0.1:19001
datastore standby nodes: none

addons:
enabled:
dns
...

• Website: microk8s.io

• GitHub repository: ubuntu/microk8s

• GitHub stars: 9,000+

• Key developer: Canonical

• Supported K8s versions: v1.35

Local Development 

https://microk8s.io/
https://github.com/ubuntu/microk8s


• Website: k3s.io

• GitHub repository: k3s-io/k3s

• GitHub stars: 33,000+

• Key developer: CNCF (Rancher)

• Supported K8s versions: v1.36

• Website: k3d.io

• GitHub repository: rancher/k3d 

• GitHub stars: 6,000+

• Key developer: CNCF (Rancher)

Local Development 

https://k3s.io/
https://github.com/k3s-io/k3s
https://github.com/k3s-io/k3s
https://github.com/k3s-io/k3s
https://k3d.io/
https://github.com/rancher/k3d


Kubernetes IN Docker

// Create cluster
go install sigs.k8s.io/kind@v0.31.0 && kind create cluster

• Website: kind.sigs.k8s.io

• GitHub repository: kubernetes-sigs/kind

• GitHub stars: 15,000+

• Key developer: A sub project of 

Kubernetes SIG Testing

• Supported K8s versions: v1.35

Local Development 

https://kind.sigs.k8s.io/
https://github.com/kubernetes-sigs/kind
https://github.com/kubernetes-sigs/kind
https://github.com/kubernetes-sigs/kind


• Website: minikube.sigs.k8s.io

• GitHub repository: kubernetes/minikube

• GitHub stars: 31,000+

• Key developer: A sub project of 

Kubernetes SIG Cluster Lifecycle

• Supported K8s versions: v1.35

Local Development 

https://minikube.sigs.k8s.io/
https://github.com/kubernetes/minikube


How to Create Kubernetes Cluster

Self-managed and Production Tools

More control over cluster 

configuration. Suitable 
for on-premises 
deployments or custom 

environments.

Increased operational overhead. 

Requires a deeper understanding 
of Kubernetes components.

https://kubernetes.io/docs/setup/production-environment/tools/

https://kubernetes.io/docs/setup/production-environment/tools/
https://kubernetes.io/docs/setup/production-environment/tools/
https://kubernetes.io/docs/setup/production-environment/tools/


How to Create Kubernetes Cluster

Sub projects of Kubernetes SIG Cluster Lifecycle

Self-managed and Production Tools



The official tool for bootstrapping a 

Kubernetes cluster according to 

best practices

Github repository: https://github.com/kubernetes/kubeadm

Github stars: 4,000+

Core Philosophy: Focused purely on the "Kubernetes layer". 

It does not provision your servers, networking, or storage.

Best for: Kubernetes bare-metal installations or as a 

complement to any other tooling a user may employ during a 

manual setup.

Self-managed and Production Tools

https://github.com/kubernetes/kubeadm


Github repository: https://github.com/kubernetes-

sigs/kubespray

Github stars: 18,000+

Core Philosophy: Flexibility. It can run on almost any OS or 

environment. It uses kubeadm internally for the core K8s 

setup but adds layers for networking (CNI) and storage.

Best for: Organizations already using Ansible or those 

needing to deploy across multiple different platforms (e.g., 

hybrid cloud and bare metal).

A collection of Ansible playbooks used to 

deploy production-ready clusters. 

Self-managed and Production Tools

https://github.com/kubernetes-sigs/kubespray
https://github.com/kubernetes-sigs/kubespray
https://github.com/kubernetes-sigs/kubespray


Github repository: 

https://github.com/kubernetes/kops  

Github stars: 16,000+

Core Philosophy: Opinionated and tightly integrated 

with cloud providers.

Best for: Teams running exclusively on AWS or 

GCP who want an "install and forget" experience for 

infrastructure and cluster management.

Self-managed and Production Tools

An automated provisioning tool designed to be the "easiest way" to get a production cluster running in the cloud.



Self-managed and Production Tools

Provision of declarative APIs for 

cluster creation, configuration, and 

management.
“

”The Cluster API Book

SIG-cluster-lifecycle: 

• Github: https://github.com/kubernetes-sigs/cluster-api

• Github Stars: 4,000+

• Initial release: April 2019 

• API: v1beta1

https://cluster-api.sigs.k8s.io/
https://github.com/kubernetes-sigs/cluster-api
https://github.com/kubernetes-sigs/cluster-api
https://github.com/kubernetes-sigs/cluster-api
https://github.com/kubernetes-sigs/cluster-api
https://github.com/kubernetes-sigs/cluster-api


https://cluster-api.sigs.k8s.io/user/concepts

Cluster API Concept

Self-managed and Production Tools

https://cluster-api.sigs.k8s.io/user/concepts
https://cluster-api.sigs.k8s.io/user/concepts
https://cluster-api.sigs.k8s.io/user/concepts


Self-managed and Production Tools

Cluster API Providers

https://cluster-api.sigs.k8s.io/reference/providers

https://cluster-api.sigs.k8s.io/reference/providers
https://cluster-api.sigs.k8s.io/reference/providers
https://cluster-api.sigs.k8s.io/reference/providers


CNCF Webinar: Cluster API (CAPI) - A Kubernetes subproject to simplify 

cluster lifecycle management

https://www.cncf.io/online-programs/cluster-api-capi-a-kubernetes-subproject-to-simplify-cluster-lifecycle-management/
https://www.cncf.io/online-programs/cluster-api-capi-a-kubernetes-subproject-to-simplify-cluster-lifecycle-management/
https://www.cncf.io/online-programs/cluster-api-capi-a-kubernetes-subproject-to-simplify-cluster-lifecycle-management/
https://www.cncf.io/online-programs/cluster-api-capi-a-kubernetes-subproject-to-simplify-cluster-lifecycle-management/


How to Create Kubernetes Cluster

Managed Kubernetes Services

https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted

What it is?

A service offered by infrastructure 

providers, allowing customers to spin up a 

Kubernetes cluster on-demand.

The cloud provider takes responsibility for 

managing part of the Kubernetes cluster, 

usually called the control plane. They are 

similar to distributions but managed by 

the cloud provider on their infrastructure.

Allows teams to get started with 

Kubernetes without knowing or doing 

anything beyond setting up an account 

with a cloud vendor.

https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
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How to Create Kubernetes Cluster

Kubernetes The Hard Way

https://github.com/kelseyhightower/kubernetes-the-hard-way

https://github.com/kelseyhightower/kubernetes-the-hard-way
https://github.com/kelseyhightower/kubernetes-the-hard-way
https://github.com/kelseyhightower/kubernetes-the-hard-way
https://github.com/kelseyhightower/kubernetes-the-hard-way
https://github.com/kelseyhightower/kubernetes-the-hard-way
https://github.com/kelseyhightower/kubernetes-the-hard-way
https://github.com/kelseyhightower/kubernetes-the-hard-way


How to Create Kubernetes Cluster

Managed Kubernetes Services

https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted

What it is?

A service offered by infrastructure 

providers, allowing customers to spin up a 

Kubernetes cluster on-demand.

The cloud provider takes responsibility for 

managing part of the Kubernetes cluster, 

usually called the control plane. They are 

similar to distributions but managed by 

the cloud provider on their infrastructure.

Allows teams to get started with 

Kubernetes without knowing or doing 

anything beyond setting up an account 

with a cloud vendor.

https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted
https://landscape.cncf.io/guide#platform--certified-kubernetes-hosted


Certified Kubernetes Conformance Program



Ensure that all Kubernetes distributions, hosted 

platforms, and installers support the required APIs and 

core behaviours, guaranteeing workload portability, 

consistency, and interoperability across different 

providers.

• Website: 

https://www.cncf.io/training/certification/software-

conformance/

• Conformance repo: https://github.com/cncf/k8s-

conformance/tree/master

https://www.cncf.io/training/certification/software-conformance/
https://www.cncf.io/training/certification/software-conformance/
https://www.cncf.io/training/certification/software-conformance/
https://github.com/cncf/k8s-conformance/tree/master
https://github.com/cncf/k8s-conformance/tree/master
https://github.com/cncf/k8s-conformance/tree/master


How to get certified
Learn about 

the certification 
requirements

Run the test

Prepare a PR to 
submit your results to 

the Conformance 
repo

A reviewer will 
approve your PR at 
which point you are 

certified.

https://www.cncf.io/training/certification/software-conformance/#how

https://github.com/cncf/k8s-conformance/blob/master/terms-conditions/Certified_Kubernetes_Terms.md
https://github.com/cncf/k8s-conformance/blob/master/terms-conditions/Certified_Kubernetes_Terms.md
https://www.cncf.io/training/certification/software-conformance/#how
https://www.cncf.io/training/certification/software-conformance/#how
https://www.cncf.io/training/certification/software-conformance/#how


https://www.cncf.io/training/certification/software-conformance/#logos

Certified platforms are listed on the official 

Certified Kubernetes Platform directory. 

The certification is valid for one year and 

must be renewed.

https://www.cncf.io/training/certification/software-conformance/#logos
https://www.cncf.io/training/certification/software-conformance/#logos
https://www.cncf.io/training/certification/software-conformance/#logos
https://www.cncf.io/training/certification/software-conformance/


The Spreadsheet of all Kubernetes offerings and their 

certification status

https://docs.google.com/spreadsheets/d/1uF9BoDzzisHSQemXHIKegMhuythuq_GL3N1mlUUK2h0/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1uF9BoDzzisHSQemXHIKegMhuythuq_GL3N1mlUUK2h0/edit?usp=sharing




How to get involved

Kubernetes SIG Architecture

conformance-definition

• Reviewing, approving, and driving changes to the 

conformance test suite; reviewing, guiding, and 

creating new conformance profiles

• Meeting: conformance office Hours: Wednesdays at 

18:00 UTC (First Wednesday of the month)

• Communication:

o Slack: #k8s-conformance

o Mailing list: sig-architecture mailing list

o https://github.com/kubernetes/community/tree/main/s

ig-architecture

Kubernetes SIG Testing

hydrophone

Hydrophone is a lightweight Kubernetes conformance 

tests runner

- Meeting: Hydrophone Office Hours: Tuesdays at 13:00 

PT (Pacific Time) (bi-weekly starting Tuesday April 16, 

2024)

• Communication:

o Slack: sig-testing

o Mailing list: sig-testing mailing list

o https://github.com/kubernetes/community/tree/main/sig-

testing

https://zoom.us/j/427337923
https://zoom.us/j/427337923
https://github.com/kubernetes/community/tree/main/sig-architecture
https://github.com/kubernetes/community/tree/main/sig-architecture
https://github.com/kubernetes/community/tree/main/sig-architecture
https://github.com/kubernetes/community/tree/main/sig-architecture
https://github.com/kubernetes/community/tree/main/sig-architecture
https://zoom.us/j/92022289212?pwd=VU5UWEtuU3ZYTmlYS3hSU3hLbTA0Zz09
https://zoom.us/j/92022289212?pwd=VU5UWEtuU3ZYTmlYS3hSU3hLbTA0Zz09
https://github.com/kubernetes/community/tree/main/sig-testing
https://github.com/kubernetes/community/tree/main/sig-testing
https://github.com/kubernetes/community/tree/main/sig-testing
https://github.com/kubernetes/community/tree/main/sig-testing


Kubernetes SIG Cluster Lifecycle



Kubernetes Community Structure
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Source: Kubernetes New Contributor Orientation



SIG Cluster Lifecycle is a Kubernetes Special 

Interest Group focused on simplifying the creation, 

configuration, upgrade, downgrade, and 

teardown of Kubernetes clusters. 

Its primary goal is to provide consistent and 

repeatable cluster deployments across diverse 

infrastructure environments by developing 

declarative APIs and specialized tooling

https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md

https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md


cluster-api

A project focused on providing 
declarative APIs and tooling to 

simplify provisioning, upgrading, and 

operating multiple Kubernetes 
clusters

• cluster-api-ipam-provider-in-cluster
cluster-api-provider-aws

cluster-api-provider-azure

cluster-api-provider-cloudstack
cluster-api-provider-digitalocean

cluster-api-provider-gcp

cluster-api-provider-ibmcloud
cluster-api-provider-kubemark

cluster-api-provider-kubevirt

cluster-api-provider-openstack
cluster-api-provider-vsphere

karpenter-provider-cluster-api

image-builder

A collection of cross-provider Kubernetes virtual machine image building 

utilities

kOps

A tool for creating, destroying, upgrading and maintaining production-grade, 

highly available, Kubernetes cluster that also provisions infrastructure

kubespray

A project that uses Ansible / Vagrant for deploying production ready clusters 

on different infrastructure

minikube

Implements a local Kubernetes cluster for application development on macOS, 

Linux, and Windows

SIG Cluster Lifecycle Key Sub-projects



How to get involved

• Regular SIG Meeting: Tuesdays at 09:00 PT (Pacific 

Time) (biweekly).

• Communication:

o Slack: #sig-cluster-lifecycle

o Mailing list: sig-cluster-lifecycle mailing list

o https://github.com/kubernetes/community/blob/main/sig-

cluster-lifecycle/charter.md

https://www.kubernetes.dev/resources/calendar/

https://zoom.us/j/916523531?pwd=eVhPNU5IQWtBYWhmT1N4T0V6bHZFZz09
https://zoom.us/j/916523531?pwd=eVhPNU5IQWtBYWhmT1N4T0V6bHZFZz09
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md
https://github.com/kubernetes/community/blob/main/sig-cluster-lifecycle/charter.md


https://github.com/kubernetes/community/tree/main/mentoring/new-contributor-orientation

NCO Meetings are held in two 

sessions on the third Tuesday of every 

month:

• EMEA/APAC-friendly: 1:30 PT / 

8:30 UTC / 10:30 CET / 14:00 IST

• AMER-friendly: 8:30 PT / 15:30 

UTC / 17:30 CET / 21:00 IST

Next NCO will be 19 May 2026

SEE YOU TOMORROW!

https://github.com/kubernetes/community/tree/main/mentoring/new-contributor-orientation
https://github.com/kubernetes/community/tree/main/mentoring/new-contributor-orientation
https://github.com/kubernetes/community/tree/main/mentoring/new-contributor-orientation
https://github.com/kubernetes/community/tree/main/mentoring/new-contributor-orientation
https://github.com/kubernetes/community/tree/main/mentoring/new-contributor-orientation
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=NXVpdGhoMWRyMGhpMDZjdWxqYzhwajloYXVfMjAyNDA5MTdUMDgzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=NXVpdGhoMWRyMGhpMDZjdWxqYzhwajloYXVfMjAyNDA5MTdUMDgzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=NXVpdGhoMWRyMGhpMDZjdWxqYzhwajloYXVfMjAyNDA5MTdUMDgzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=NXVpdGhoMWRyMGhpMDZjdWxqYzhwajloYXVfMjAyNDA5MTdUMDgzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=NXVpdGhoMWRyMGhpMDZjdWxqYzhwajloYXVfMjAyNDA5MTdUMDgzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=NXVpdGhoMWRyMGhpMDZjdWxqYzhwajloYXVfMjAyNDA5MTdUMDgzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=MnZqMXVmazZhNWJ2aTNldmE3Y2FvYnRkZTBfMjAyNDA5MTdUMTUzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=MnZqMXVmazZhNWJ2aTNldmE3Y2FvYnRkZTBfMjAyNDA5MTdUMTUzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=MnZqMXVmazZhNWJ2aTNldmE3Y2FvYnRkZTBfMjAyNDA5MTdUMTUzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=MnZqMXVmazZhNWJ2aTNldmE3Y2FvYnRkZTBfMjAyNDA5MTdUMTUzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=MnZqMXVmazZhNWJ2aTNldmE3Y2FvYnRkZTBfMjAyNDA5MTdUMTUzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL
https://calendar.google.com/calendar/event?action=TEMPLATE&tmeid=MnZqMXVmazZhNWJ2aTNldmE3Y2FvYnRkZTBfMjAyNDA5MTdUMTUzMDAwWiBjOGJhZmVmMDRzMTJyYTBna3FxbDZmY2hqY0Bn&tmsrc=c8bafef04s12ra0gkqql6fchjc%40group.calendar.google.com&scp=ALL


Wendy Ha

Kubernetes Contributor

CNCF Ambassador
THANK YOU!

Connect with me
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