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Kubernetes 22K E T/45}7| ¢/st gt

What How
L= (ME orVM) AHEF Managed Kubernetes
o Infrastructure HERA ~ laC (Terraform, ...) Service
Provisioning AE2|X| - EKS, AKS, GKE,
OS | NKS, ...
Kubernetes x| kubeadm with laC
Kubernetes Cluster Kubespray (Terraform, ...)
0 Bootstrapping
CNI Kubespray
CSlI Helm
Addons Ingress Kustomize
e DL EHE

o ZE2|AH 0] cich
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Decapod (https://openinfradev.github.io/decapod-docs)
A O|M, MH|AZZ2 GitOps FEH = Hif 2 /22

LMA(Logging, Monitoring and Alarm), Service Mesh & 2| pre-defined App Group Xl &

([
o AREXI2| Kubernetes 2t 3 0 [[}-Z £&=|2 Yaml Customization Al &S
o Appllcatlon t DependencyE 11240t =Xt /EHA A Ol Deployment X[ 2 via Argo Workflow
o Git2 &2tH T £t2| 3 At& 2 SE via Argo CD
GitOps & &

-> Git LiE4dF 2A 28| LfE0| 5 ¢
- Pull/Merge Request 7| 22| 2|/ /2t F EX}



DecapOd https://openinfradev.github.io/decapod-docs
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Cluster API

Cluster API= Kubernetes 2 2{AEHE L 2 H|
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Management cluster

Workload clusters







Cluster API
Concepts

Cluster

e Management cluster
e  Workload cluster

Provider

e Infrastructure Provider
e  Bootstrap Provider

Control Plane

e Self-provisioned

e Mananged: EKS, GKE, AKS, ...

Management Cluster
Kubernetes

Namespace

Cluster API
<<Controller>>

Bootstrap provider
<<Controller>>

1

Infrastructure provider
<<Controller>>

Namespace

Control Plane provider
<<Controller>>

‘ .
‘ ‘ . Target Cluster
Kubernetes

Cluster
InfrastructureCluster
ControlPlanes
Machine MachineDeployment
MachineSet
BootstrapConfig
’ BootstrapConfigTemplate ‘
i EELEENIE ’ InfrastructureMachineTemplate ‘
MachineHealthChecks

|-
“ Target Cluster
Kubernetes

‘ A'-
“ Target Cluster “. Target CIuster\ 1
Kubernetes D Kubernetes™

l“.

HUUUL
—
—
—
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E
rf%
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N

Target Cluster

Kubernetes

vmware



Cluster API CRDs

Kubernetes

00

Pod ReplicaSet Deployment

Machine MachineSet MachineDeployment Cluster ControlPlane

Cluster API

https://youtu.be/A2BBuKx1Yhk?t=1447



kind: AWSCluster
kind: GCPCluster
i kind: AzureCluster
name: infra-cluster
controlPlaneRef:

Multi Infra Providers

apiVersion: cluster.x-k8s.io/vlbetal
kind: Cluster
metadata:
name: aws-cluster
spec:
infrastructureRef:
apiVersion:

infrastructure.cluster.x-k8s.1i0/vlbetal

apiVersion: infrastructure.cluster.x-
k8s.io/vlbetal
kind: AWSCluster

metadata:
name: infra-cluster
spec:
apiVersion: infrastructure.cluster.x-

k8s.io/vlbetal
kind: GCPCluster

metadata:
name: infra-cluster
spec:..
apiVersion: infrastructure.cluster.x-

k8s.io/vlbetal
kind: AzureCluster
metadata:

name: infra-cluster
spec:




Cluster API
Provider AWS




Control Plane

Self-provisioned Mananged

AWSCluster = VPC, Subnet, ELF for K8S API,
Bastion Node, ...

AWSManagedControlPlane = EKS Cluster

KubeadControlPlane > AWSMachineTemplate >
Machine > AWSMachine = EC2 Instance

! apiVersion: cluster.x-k8s.io/vlbetal
. kind: Cluster
' metadata:

name: aws-cluster-self

: spec:

controlPlaneRef:
apiVersion: controlplane.cluster.x-

é k8s.io/vlbetal

kind: KubeadmControlPlane

name: aws-cluster-self-control-plane
infrastructureRef:

apiVersion: infrastructure.cluster.x-

é k8s.io/vlbetal

kind: AWSCluster
name: aws-cluster-self

é apiVersion: cluster.x-k8s.io/vlbetal
- kind: Cluster

é metadata:

: name: aws—-cluster-eks

¢ spec:

controlPlaneRef:
apiVersion: controlplane.cluster.x-

. k8s.io/vlbetal

kind: AWSManagedControlPlane

name: aws-cluster-eks-control-plane
infrastructureRef:

apiVersion: controlplane.cluster.x-

. k8s.io/vlbetal

kind: AWSManagedControlPlane
name: aws-cluster-eks-control-plane



Worker Nodes

MachineDeployment

KubeadmConfigTemplate + AWSMachineTemplate
-> Machine > AWSMachine = EC2 Instance

. apiversion: cluster.x-k8s.io/vlbetal
? kind: MachineDeployment
. metadata:
: name: aws-md-0
! spec:
clusterName: aws-cluster
replicas: 3
selector:
matchLabels: null
template:
spec:
bootstrap:
configRef:
apiVersion: bootstrap.cluster.x-k8s.io/vlbetal
kind: KubeadmConfigTemplate
name: aws-md-0
clusterName: eom-test-default
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlbetal
kind: AWSMachineTemplate
name: aws-md-0
version: v1.25.0

MachinePool

AWSMachinePool + KubeadmConfig = EC2 Auto
Scaling group

AWSManagedMachinePool = EKS Node group

: apiVersion: cluster.x-k8s.io/vlbetal
kind: MachinePool
: metadata:
name: aws-mp-0
namespace: default
spec:
clusterName: aws-cluster
replicas: 3
template:
spec:
bootstrap:
configRef:
apiVersion: bootstrap.cluster.x-k8s.io/vlbetal
kind: KubeadmConfig
name: aws-mp-0
clusterName: ${CLUSTER_NAME}
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlbeta2
kind: AWSMachinePool / AWSManagedMachinePool
name: aws-mp-0
version: v1.25.0




Worker Nodes Multi AZ

MachinePool

Availability Zone

Master Worker

Availability Zone

Master Worker

Availability Zone

Master Worker

Worker

Worker

Worker

Machine Deployment

£

Worker

Machine Deployment

{3 .

Worker

Machine Deployment

i

Worker



Self-Provisioned FHU|E|A S 2{AE H|ZE X}&

Cluster API

Cluster API Provider AWS

Cluster

Cluster
Cluster Network
Service Domain

AWSCluster
region
ssh key name

AWS X}&l: VPC, Subnets, Bastion Node, ...

Control Plane

KubeadmControlPlane

AWSMachineTemplate

Node e replicas e EC2instance type
e Kubeadm config e ssh key name
e Kubernetes version e root volume size
spot instance X| A
MachineDeployment AWSMachineTemplate
e replicas e EC2instance type
Worker Node e kubernetes version e ssh key name
KubeadmConfigTemplate e root volume size
[

kubeadm config

Subnet
spot instance X| A



On AWS : Cluster per VPC

el AWS Cloud

Management Cluster Workload Cluster

Availability Zone Availability Zone Availability Zone Availability Zone

@

i
3 Internet
|

@

|
|
)
|
VPC !
! Internet
|
|

Public subnet

Bastion NAT gateway Classic Loa

VPC

Public subnet Public subnet
£ ®

gateway gateway

Public subnet
4

NAT gateway

Private subnet

Master Worker

Balancer
Private subnet Private subnet

o o0

Master Worker Master Worker Master Worker

e S ——

o 0

] I
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I I
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| |
1 |
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Bastion = NAT gateway Classic Load NAT gateway |
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Cluster API Provider AWS

Spot QI A EHA X[ &

METr QIAEHA ARO[ @ F ALY
Batch process 22 A A|ZtS QHX| = workload O & ¢!
MachineDeployment& AF-&5t1 Z|C X[ZH|& X[ (MachinePool O] X| &)

Bastion = EO| = M &7}



Cluster API
Provider BYOH

BYOH (Bring Your Own Host)




Cluster API Provider BYOH

https://github.com/vmware-tanzu/cluster-api-provider-bringyourownhost/
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https://github.com/vmware-tanzu/cluster-api-provider-bringyourownhost/

Helm Charts ¢ Z1}l=

Cluster API Provider AWS
e https://github.com/openinfradev/helm-charts/tree/main/cluster-api-aws
Cluster API Provider BYOH

e https://github.com/openinfradev/helm-charts/tree/main/cluster-api-byoh
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CHEX] 2 FHS

Upgrading
Cluster scaling / autoscaling

ClusterResourceSet

ClusterClass



Kubernetes
Anywhere,
Everything on
Kubernetes

uuuuuu

staging
@ production-1 production-2

Decapod= 7|22 = Cloud Infra
Resource, Kubernetes Cluster, C}
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