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2/33

amsung SDS



Single K8S Architecture

Master is composed at least 3EA(for etcd cluster), and needed LB service

Worker-1

00

Worker-2

000

Worker-3

o

Worker-4

00

Load Balancer

Master-2

[ Master-3—

~

3/33

aaaaa



We need Kubernetes Cluster !

- Management points increase as the number of masters increases.
- When we need only one worker node
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We need Kubernetes Cluster !

- Management points increase as the number of masters increases.
- When we need only one worker node

gow g N a

3 3 2
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Control Plane as a Service

- How about managing controlplanes of other clusters in one cluster?
- Let's call it "Control Plane as a Service" !

gow g 2w a
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Control Plane(Master) as a Service
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Control Plane as a Service

Management

Cluster 3

Management
Admin
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Control Plane as a Service

___________________________

eted

Management | tenant1 namespace !

Cluster 8

Management
Admin
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Control Plane as a Service

Tenant1 8
Tenant1 Cluster

W-1 W-2 W-3 W-4
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Management i tenant1 namespace i

Cluster o 8
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Management
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Control Plane as a Service

T t1 T t2
Tenant1 Cluster e 8 =na 8

Tenant2 Cluster

W-1 W-2 W-3 W-4 W-1 W-2
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Management | tenant1 namespace ! ! tenant2 namespace !
Cluster 3 |

Management
Admin
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Control Plane as a Service

Worker-1 Worker-2
-
c-m
Tenant2
Worker-1 Worker-2
sched
= sted c-m
Tenant3
.@ Worker-1 Worker-2
Eth | |
c-m sched .
api
Workeri1 Worker-2 Worker-3
| Master-1 || Master-2 || Master-3 |

Management Cluster
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Control Plane as a Service

— Management Cluster
apiVersion: sdspaas.io/vlalphal

kind: Cluster
metadata: —

name: tenantl /
— Create

namespace: tenantl
P (declarative)

0
[a)
=y
o
(=%

spec:
name: tenantl Cluster @
version: v1.17.3 Controller ap|
podCidr: 10.32.0.0/12 | | U /' ___________ |
serviceCidr: 10.96.0.0/12 b .
status: join

message:
state:

Worker-1

Tanent1

- Created By CRD (Custom Resource Definition)
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Use Case — Hybrid Cloud

¥ s Y /AAzure L0 S
Tenant1 \TenantZ enant3 | enant4 \enantS
Q/o 41/0
43 L G
A 03

T 22222 722224722,

Management Cluster ) ’

Private (On-premise)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Higher Resource Utilization
Shorter Lead Time for Tenants
Managing Multiple Clusters is a easy (all tenant's controlplanes placed Management Cluster !)
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Full Automation?
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Looks Familiar?
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Cluster API?

- )

N Kubernetes
Cluster Cluster
Spec:
Cluster API
Master k

Controller

% Spec: Kubernetes
— < > — Cluster

v

% :
User & Kubernetes Cluster Ygg,}’e‘frgre
Worker N
Spec:
Management Cluster Kubernetes
Cluster

N~ ~ AAzu re

Cluster Spec
(CRD) Target Cluster
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Cluster API?

~ ™ BT IV I i
Cluster \
name: mycluster

kubeadmControlPlane @
vsphereCluster Cluster API

ControlPlane
KubeadmControlPlane k provider m m m

replicas: 3
B8 | Whatdaes | s st
clusterConfiguration :
User Kubernetes Cluster nghggre
MachineDeployment LN
replicas: 5
CPUs: 4 M t Clust LB mmm
Memory: 16384 anagemen uster

_ )
AAzure
Cluster Spec

(CRD) Target Cluster

v
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Cluster API?

- \ ] ]
Cluster
name: mycluster

kubeadmControlPlane @
vsphereCluster Cluster API

e

> — Infrastructure >
eliclii

% :
& Kubernetes Cluster ‘V’gg,}’e‘fgre

48 <

User

MachineDeployment

replicas: 5

Memory: 16384 Management Cluster

joinConfiguration

_ ")

AAzure
Cluster Spec
(CRD) Target Cluster
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Cluster API?

4 ) -
Cluster N

(MM
name: mycluster
(MImM|m]|

kubeadmControlPlane @
vsphereCluster Cluster API

N\ ControlPlane
KubeadrrlContr'olPlane provider
% replicas: 3
— > version: v1.19.3 — >

initConfiguration

clusterConfiguration ) :
User Kubernetes Cluster nghggre

(M M| v
Management Cluster

g ),
AAzure
Cluster Spec

(CRD) Target Cluster

v
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Cluster

% -

User

API?

4 N

Cluster
name: mycluster
kubeadmControlPlane
vsphereCluster

KubeadmControlPlane N
replicas: 3
version: v1.19.3
initConfiguration
clusterConfiguration

MachineDeployment LN
replicas: 5
CPUs: 4
Memory: 16384
joinConfiguration

-

o _/

Cluster Spec
(CRD)

Cluster API

ControlPlane
provider

Infrastructure
provider

Kubernetes Cluster

Management Cluster
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Cluster API Integration (+ Control Plane as a Service)

% -

User

/

\

Managed !!

Cluster N
name: mycluster
kubeadmControlPlane
vsphereCluster
KubeadmControlPlane N
replicas: 3
version: v1.19.3 —> Cluster API
1n1tConf1gur.‘at10n. Custom SDSPaaS SDSPaaS
clusterConfiguration ControlPI cl
Controller EEciifelZERE uster
MachineDeployment Infrastructure
replicas: 5 provkjer
CPUs: 4
MBS Bt Kubernetes Cluster
joinConfiguration

=

Cluster Spec
(CRD)

Management Cluster
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Cluster API Integration (+ Control Plane as a Service)

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster
metadata:
labels:
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster
namespace: capsds-system
spec:
controlPlaneRef:
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: KubeadmControlPlane

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster
metadata:
labels:
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster
namespace: capsds-system
spec:
controlPlaneRef:
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane

name: mycluster ) name: mycluster

infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: VSphereCluster
name: mycluster

infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster
name: mycluster
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Cluster API Integration (+ Control Plane as a Service)

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster
metadata:

labels:

cluster.x-k8s.io/cluster-name: mycluster

name: mycluster

namespace: capsds-system
spec:

controlPlaneRef:
apiVersion: controlplane.cluster.x-k8
kind: SDSPaaSControlPlane
name: mycluster
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster

71io/vlalpha3

apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane
metadata:
name: mycluster
namespace: capsds-system
spec:
version: v1.19.3
podCidr: 10.32.0.0/12
serviceCidr: 10.96.0.0/12

apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster

name: mycluster

23/33

metadata:
name: mycluster
namespace: capsds-system
spec:
clusterProviderRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: VSphereCluster # or AWSCluster, AzureCluster
name: mycluster

\ 4
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Cluster API Controller Workflow

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster
metadata:
labels:
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster
namespace: capsds-system
spec:
controlPlaneRef:
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane
name: mycluster
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster
name: mycluster

24/33
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[ SDSPaaSCluster controller ]

v

[ enqueues a Reconcile call ]

v

[ GetOrCreate Namespace ]

v

[ GetOrCreate Kube-apiserver Service ]

v
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Cluster API Controller Workflow

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster
metadata:
labels:
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster
namespace: capsds-system
spec:
controlPlaneRef:
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane
name: mycluster
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster
name: mycluster
controlPlaneEndpoint:
host: 10.1.1.10

®
|

[ SDSPaaSCluster controller ]

v

[ enqueues a Reconcile call ]

v

[ GetOrCreate Namespace ]

v

[ GetOrCreate Kube-apiserver Service ]

v

A

port: 6443

25/33

[ Set controlPlaneEndpoint ]

v
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Cluster API Controller Workflow

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster
metadata:
labels:
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster
namespace: capsds-system
spec:
controlPlaneRef:
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane
name: mycluster
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster
name: mycluster
controlPlaneEndpoint:
host: 10.1.1.10

port: 6443
status:
conditions:

- type: InfrastructureReady

A

status: "True"

26/33

®
|

[ SDSPaaSCluster controller ]

v

[ enqueues a Reconcile call ]

v

[ GetOrCreate Namespace ]

v

[ GetOrCreate Kube-apiserver Service ]

v

[ Set controlPlaneEndpoint ]

v

[ Set SDSPaaSCluster is Ready ]
y
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Cluster API Controller Workflow ®

apiVersion: cluster.x-k8s.io/vlalpha3 i
kind: Cluster
metadata: [ SDSPaaSContmﬂManeconUoHer]
labels: ¢
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster
namespace: capsds-system i

spec: <::::::SDSPaaSCh5terB Ready:::::=>

controlPlaneRef:
l, yes

[ enqueues a Reconcile call ]

apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane
name: mycluster
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha
kind: SDSPaaSCluster
name: mycluster
controlPlaneEndpoint:
host: 10.1.1.10

port: 6443
status:
conditions:

- type: InfrastructureReady
status: "True"
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Cluster API Controller Workflow

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster
metadata:
labels:
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster
namespace: capsds-system
spec:
controlPlaneRef:
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane
name: mycluster
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster
name: mycluster
controlPlaneEndpoint:
host: 10.1.1.10

port: 6443
status:
conditions:

- type: InfrastructureReady
status: "True"

28/33

®
]

[ SDSPaaSControlPlane controller ]

v

[ enqueues a Reconcile call ]

v

<::::::SDSPaaSCh5terB Ready::::::>
l, yes

[ GetOrCreate Certificate Secret ]

v

| GetorCreate ETCD Pod |

v

[ GetOrCreate ControlPlane Pod ]

v

[GamO%mCmﬁWSKW&mwth@aGmmr]

v
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Cluster API Controller Workflow ®

apiVersion: cluster.x-k8s.io/vlalpha3 J
kind: Cluster
metadata: [ SDSPaaSContmﬂManeconUoHer]
labels: ¢
cluster.x-k8s.io/cluster-name: mycluster
name: mycluster

[ enqueues a Reconcile call ]

namespace: capsds-system i
spec: .
controlPlaneRef: <::::::SDSPaaSCh5ter5 Ready:::::=>
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3 ,$yes

kind: SDSPaaSControlPlane

name: mycluster
infrastructureRef: ¢

apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3

kind: SDSPaaSCluster [ GetOrCreate ETCD Pod ]

name: mycluster i

controlPlaneEndpoint:
host: 10.1.1.10 [ GetOrCreate ControlPlane Pod ]

[ GetOrCreate Certificate Secret ]

port: 6443 ¢
statuss . [ GetOrCreate CoreDNS, Kube-proxy to Target Cluster ]
conditions:
- type: InfrastructureReady i
status: "True [ Set SDSPaaSControlPlane is Ready ]
- type: ControlPlaneReady -

A

|
®
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status: "True"




Cluster API Controller Workflow

apiVersion: cluster.x-k8s.io/vlalpha3
kind: Cluster

metadata:

CRS Creating
—P' Cluster controller |— .
labels: - logging

cluster.x-k8s.io/cluster-name: mycluster —<><7 - monitoring
name: mycluster - etc.
namespace: capsds-system
spec:
controlPlaneRef:
apiVersion: controlplane.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSControlPlane
name: mycluster
infrastructureRef:
apiVersion: infrastructure.cluster.x-k8s.io/vlalpha3
kind: SDSPaaSCluster
name: mycluster
controlPlaneEndpoint:
host: 10.1.1.10

—>[ VSphereCluster controller ]—
C ccm provisioning

—>[ KubeadmBootstrap controller ]—

P

‘jOMConﬁgumﬂon

port: 6443 bootstrap token rotation
status:
conditions:

—>[ MachineDeployment controller ]—

- type: InfrastructureReady
status: "True"

- type: ControlPlaneReady

) Target Worker Machine

Provisioning
status: "True"
- type: Ready @
status: "True"
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DEMO



Q& A
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