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From the documentation:

CLUSTER

CONTROL PLANE The architectural concepts behind
Kubernetes.
| | | (N
A Kubernetes cluster consists of a control
plane plus a set of worker machines, called
nodes, that run containerized applications.

Node 1 Node 2

Every cluster needs at least one worker

kube-api-server
ﬁ : - node in order to run Pods.
kube-proxy kubelet kube-proxy

scheduler controller manager

Kube-scheduler Kkube-controller-manager n n n

https://kubernetes.io/docs/concepts/architecture/ \V;


https://kubernetes.io/docs/concepts/architecture/

you 5t learned!
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Dr. Stefan Schimanski Vasu Chandrasekhara

Principal Engineer Independent
NeoNephos Advisor
Z Foundc:tionp
THE
NVIDIA. Y Cinux | oo

e ex-Redhat, ex-Upbound e ex-SAP VP
e SIG API Machinery Tech Lead e Established Kubernetes in the SAP Business
e Co-Creator of CRDs Technology Platform
e ex-Architectural Lead of kcp e IPCEI-CIS Project Apeiro CPO that led to
e Inventor of kube-bind NeoNephos Initiative at LF Europe

e Implemented agents on a physical C64 e Accused of having my head in the clouds



Indian Airspace
Classification

Above
60.000 ft
Class A
Above 24,500 ft (FL250)
IFR only
Class B
10.000 ft IFR+VFR
CLASS A \ ADS-B 1090 ES Required
5'5,333 MSL Class C
ADS-%EN?J?QS:mred Base of Base of controlled airspace
CLASS E | 10,000 MSL and above ADS-B Required controllec

=== CONUS Only == e B airspace Class D
CLASS E | 1.200 ft |FR+VFR
Required CLASS B Class E
CLASS C | IFR+VFR

13?&%013@ ADS-B ADS-B 700 ft

Required ) Required i
120";2"55[:? 10,000 MSL 10,000 MSL : Mode C Veil sk Class F
Surface _F Surface ADS_-B | FR + VFR \ 11?
Gulf fM 1::)2:';; 1.200 ft >4

e éurface AGL Class G

E AGL: Above Ground Level; FL: Flight Level;  MSL: Mean Sea Level;  NM: Nautical Miles

Uncontrolled airspace

IFR+VFR
Ground W



If you want to fly fast and far,

you have to fly high. == == == == =

CLASS A | ADS-B 1090 ES Required

FL 600
18,000 MSL

2,500 AGL
ADS-B Not Required

CLASS E | 10,000 MSL and above ADS-B Required

s CONUS Oy e

CLASS E

R:gz‘rg q CLASS B
CLASS C
10,000 MSL
3,000 MSL ADS-B ADS-B
Required ) Required
10,000 MSL 10,000 MSL
Surface _F Surface

12NM From = m—
Coastline Mode C Veil
ADS-B
Required
10,000 MSL
Surface

Gulf of Mexico

E AGL: Above Ground Level; FL: Flight Level;  MSL: Mean Sea Level;  NM: Nautical Miles

Indian Airspace
Classification

Above

60.000 ft
Class A

Above 24,500 ft (FL250)
IFR only

Class B

10.000 ft IFR+VER

Class C

Base of Base of controlled airspace
controllec
airspace Class D
1.200 ft IFR+VFR
ClassE
IFR+VFR
700 ft
AGL Class F
IFR+VFR - 3
1.200 ft Yy
G Class G

Uncontrolled airspace

IFR+VFR
g

Ground
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API Server

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




Control Plane oot E

I
I API Scheduler Various I
| Extensions Controllers :
I
Data l » :
P I ane : Controller Controller (_) :
I g [
[ I
[ I

Control Plane

The API Extensions (CRD or built-in) semantically belong to the controllers
(Control Plane). But they are technically activated in the API Server (Data Plane).



Work Plane

Actuator Actuator

Kubelet () Kubelet ()
Controller é) Controller (_)
(CRI, CNI, CSI) (CRI, CNI, CSI)

[
[
[
[
Con:\trol Plane ™ C
[
[
[
[

Work Plane .
Actuators semantically &

belong to the Control Plane.



Putting all together
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KubeCon

Scheduler Cloud Controller Controller
Manager Manager
[ Controller ] [ Controller (:) ]] [ Controller (:) ]}
A\ AN
e L e T
Actuator Actuator

() Kubelet
() Controller
(CRI, CNI, CSI)

s

(CRI, CNI, CS1)
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| Kubelet

I [ Controller
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|
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Real Infra
World
(Pods, VMs, ...)
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Virtual r----cco oo .
World 7Y™
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Ground and Controlled airspace

Logical vs. Physical view

77*_741,‘_7”_/ TS Goammmeb i
R 4 P / } )

All navigational
infrastructure is originally
rooted at the ground,

but not necessarily at
airports (like the VORs)

/ airspace \

/
—1\( | ‘ it& | ‘ | T VOR " : | »":CTR

| t _!% airspace

VHF Omnidirectional Range.




Planes in Space (not a Space Oddity!) 3 B
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Cluster N

- O
( ( Control Plane ( Kubernetes Cluster )

Runs on a satellite in the Cluster Intra-Cluster Inter-Satellite Links (ISL)

Beyond the Edge: Cloud Native Application Management Under Extreme Network Conditions: https:/sched.co/2C\W6e v



https://sched.co/2CW6e

Ground Control to Major Tom e o
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Space Cloud N

Control

Plane

Control
b B
Plane w‘\

vl ] [ o2, il Admins

D a t a :Emc:erjgerr:tt:rrss)
Plane

[ ]
Beyond the Edge: Cloud Native Application Management Under Extreme Network Conditions: https:/sched.co/2C\W6e v

SPACE CLOUD INFRASTRUCTURES



https://sched.co/2CW6e
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Actuators

Dlgltal Twins

CRUD
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KubeCon | CloudNativeCon
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R ., set labels &
conditions

( GPU
L Operator

Scheduler
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Abstraction / Logical Objects e B

India 2026

S O O . Software
. Nodes Application (:) Deployment
. . Abstractions

d
4

.'.l?fp_loyrpe_nt_ . .. . . Replicaset (:) A [ PodClique (:) ]
, L J

* Pods

= ReplicaSet
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Aspects e B
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“Between Kubernetes Clusters”
with vCluster as an example

‘ oo




vCluster — Work Plane is another Kube -~ E
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|
I Digital Tawvins Persistency API Server |
I e I‘ - (i ay e e e R e e e e e e e S

Cloud Controller Controller Manager
Manager

...............

Controller

Controller Controller

vCIuster l
‘ Controller (:J
—



vCluster — Work Plane is another Kube’s Data Plane

Cloud Controller
Manager

...............

vCIuster ()
C Il
Control Plane ‘ ontroller ' J l

Lo o oo oo oo o o o e
' Work Plane : *. : | E—— \ | Contr
I Data Plane 0 : :




vCluster % kubectl get pods -AI



vCluster kubectl get pods -A

NAMESPACE NAME READY
cert-manager cert-manager-48392k2j43-kadjh 1/1
default nginx-7b86£8c875-zrjsr 2/2
default postgres-56876cb887-xx795 1/1

vCluster I

STATUS
Running
Running
Running

RESTARTS
0
3 (12m ago)
0

AGE
32d
8d
52d



vCluster kubectl get pods -A

NAMESPACE NAME READY STATUS RESTARTS AGE
cert-manager cert-manager-48392k2j43-kadjh 1/1 Running 0 32d
default nginx-7b86£8c875-zrjsr 2/2 Running 3 (12m ago) 8d
default postgres-56876cb887-xx795 1/1 Running 0 52d
vCluster

(N N Terminal

host I



vCluster kubectl get pods -A

NAMESPACE NAME READY STATUS RESTARTS AGE
cert-manager cert-manager-48392k2j43-kadjh 1/1 Running 0 32d
default nginx-7b86£8c875-zrjsr 2/2 Running 3 (12m ago) 8d
default postgres-56876cb887-xx795 1/1 Running 0 52d
vCluster

(N N Terminal

host ¢ kubectl get pods

_AI



vCluster kubectl get pods -A

NAMESPACE NAME READY STATUS RESTARTS AGE

cert-manager cert-manager-48392k2j43-kadjh 1/1 Running 0 32d

default nginx-7b86£8c875-zrjsr 2/2 Running 3 (12m ago) 8d

default postgres-56876cb887-xx795 1/1 Running 0 52d

vCluster
(N N Terminal
host ¢ kubectl get pods -A
NAMESPACE NAME RE?
default traefik-k4k2nd4lkjl-j41k4 2
vc-a cert-manager-48392k2j43-kadjh-x-cert-manager-x-vc-a 1
vc-a nginx-7b86£8c875-zrjsr-x-default-x-vc-a 2
vc-a postgres-56876cb887-xx795-x-default-x-vc-a 1
vc-a vc-a-0 1
vc-b vce-b-0 1
vc-b vlilm-1llama-3-23k40iu3k3-k4kl3-x-default-x-vc-b 8

host I



vCluster ¢ kubectl get pods -A

NAMESPACE NAME READY STATUS RESTARTS AGE

cert-manager cert-manager-48392k2j43-kadjh 1/1 Running 0 32d

default nginx-7b86£f8c875-zrjsr 2/2 Running 3 (12m ago) 8d

default postgres-56876cb887-xx795 1/1 Running 0 52d

vCluster
P
“ N N | Terminal
host ¢ kubectl get pods -A
NAMESPACE NAME RE?
default traefik-k4k2nd4lkjl-j41k4 2
vc-a cert-manager-48392k2j43-kadjh-x-cert-manager-x-vc-a 1
vc-a nginx-7b86£f8c875-zrjsr-x-default-x-vc-a 2
vc-a postgres-56876cb887-xx795-x-default-x-vc-a 1
vc-a vc-a-0 1
vc-b vc-b-0 1
vc-b vlilm-1llama-3-23k40iu3k3-k4kl3-x-default-x-vc-b 38

host I
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Naive / Direct Implementation e B
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kubectl apply .. —‘ _>' __________________________

Central Cluster
Federated

1
:
__________________________ : Workload
1
1
S . |
. : 1

]
: IWorkPIane
:DataPIane
i —
——————————————————————— eoo
' Control Plane
I::::::::::::::::::: el payload CIUSter n
: q _________________________"I
1 1
1 . 1
, Federation . 1 Data Plane 1
reconcile § . T T _ o ______

:Controllers :,_____________________________'
: , Control Plane
:Workplane Ir::::::::::::::::::::::_::::::
_____________________________ !

: Federated

| Workload

I

|

:WorkPIane

_____________________________



.



Remember the Kubelet Pattern, Anyone? ¥ B
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Kubernetes Cluster

_______________________
_______________________

: Control Plane

: 1 QA !
! |
! 1
1

| Controller | ) ] !
! 1
: Work Plane 1

1
1
. Kubelet
1
1
1

|
: Worker Node

1
1
: Kubelet
1
1

|
: Worker Node



Cloud Native Implementation e B
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Formal . Payload Cluster 1
kubectl apply .. Workload % ------------------------ VBVor!(Ioad
CRDs for T ' Data P usiness
Clusterlets § :-3-?—--3?-? ------------------------------------- . Logic
& implemented
- L o oo oo CZDTZZZZZzZzZZzZZDZZZ inCIusterIet
Central Cluster

Digital Twins :
e / .

: < !

. 1

reconcile

_____________________________
I
1
_______________________ '

: Control Plane

|
|
: Work Plane ] '
oo Federation: only
structure and
schedule
workload

1 A\

]
1
1
| Federation
: Controllers
1

Scheduler




Hosted Control Planes (HCP) e B
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| Control Plane

Control + Data:t Planes L[Kas Tenant ]

as a Service ! Operator

----------------------- (JE———— :
| ! Data Plane Tenant 1 Ldoeod :
! ::::::::::::::::::::::::::I ! | 1
| | Control Plane L | Work Plane |
"""""""""""" T :
| ! Data Plane Tenant n Lao__4 :

c-------zz=-zzzzzzzzzzzz=z==z' ! ! I

 Control Plane L | Work Plane :



Hosted Control Planes (HCP): 5

CloudNativeCon

NeoNephos Gardener for large scale e
Seed Cluster(s)

______________________________
_____________________________

Control + Data Plane
as a Service

_______ e g— ]

:Data Plane :- ] : ____________________________
1

_____________________________
___________________________

1 ' 1
| Control Plane | | La- -4
I

1

| Kubernetes API

! Aggregation Layer
|

! Work Plane

___________________________

___________________________



00 O « > C (@ gardener.cloud i}) L 09 @ o o » =
& o Gardener Q Search  #K Adopters  Documentation ~ Blog  Community  Contribute
+
a rdener 90 D ¢« > C © =2 github. er/garder t/getting_star: (138%) <% Y QO O @ o g »
o EJ_,‘ ¥ master v  gardener | docs |/ deployment / getting_started_locally.md 1 Top
A Managed ’
Preview Code  Blame B &8 Rw D& 2 v =
D R, h Overview
g Gardener runs in any Kubernetes cluster. In this guide, we will start a KinD cluster which is used as both garden and
Deliver fully-managg seed cluster (please refer to the architecture overview) for simplicity.
with your own Gg Based on Skaffold, the container images for all required components will be built and deployed into the cluster (via their
Helm charts).
o
Local Machine / Host
Containers ' v KD clustier (used as garden rurtime cluster and seed cluster)
|
@é P Ll DUS server : Eocersmton garler
| < bisd
&4 P cegistey For local mage bulds|! || & <t “:“” Q sm*wf*lwmt“
i ! 5 =
* Same Kubernetes, Any Cloud Robust Scalability "uﬁﬁﬂ/(;::\ei for u(;stfw 0 @ kube-apiserver deploys
images quay, ...
xQ Provision clusters with identical Run thousands of clusters without sacrificing & Bt E e kul:e-co«tm”wmmger
® configuration and options on any performance, resilience, or cost efficiency. :
infrastructure. 100% CNCF Kubernetes & Al Day-1 & 2 operations remain the same across w (o5 :
& conformance. infrastructures. X - —\_ J @ cloud-controllermanager
o | 1D/
@ =
o
-
w
e

https://gardener.cloud/

https://qithub.com/gardener/gardener/blob/master/docs/deployment/getting_started_locally.md



https://gardener.cloud/
https://github.com/gardener/gardener/blob/master/docs/deployment/getting_started_locally.md

less example/provider-local/shoot.yaml
apiVersion: core.gardener.cloud/vibetal
kind: Shoot
metadata:
name: local
namespace: garden-local
annotations:
shoot.gardener.cloud/cloud-config-execution-max-delay-seconds: "@"
authentication.gardener.cloud/issuer: "managed"
spec:
cloudProfile:
name: local
secretBindingName: local # dummy, doesn't contain any credentials
region: local
networking:
type: calico
nodes: 10.10.0.0/16
provider:
type: local
workers:
- name: local
machine:
type: local
cri:

name: containerd (52!t‘(1€3r1
ini 1
aqa o Cluster



kubectl apply -f example/provider-local/shoot.yaml
shoot.core.gardener.cloud/local created

kubectl get shoot local --watch # specify "-o yaml® for detailed output

NAME CLOUDPROFILE PROVIDER REGION K8S VERSION HIBERNATION LAST OPERATION STATUS
AGE
local 1local local local 1.32.0 Awake Create Processing (13%) healthy
100s
local 1local local local 1.32.0 Awake Create Processing (96%) healthy
9m32s
local 1local local local 1.32.0 Awake Create Processing (97%) healthy
9m32s
local 1local local local 1.32.0 Awake Create Processing (98%) healthy
9m32s
local 1local local local 1.32.0 Awake Create Processing (100%) healthy
9m32s

Garden

Cluster



kubectl apply -f example/provider-local/shoot.yaml
shoot.core.gardener.cloud/local created

kubectl get shoot local --watch # specify "-o yaml® for detailed output

NAME CLOUDPROFILE PROVIDER REGION K8S VERSION HIBERNATION LAST OPERATION STATUS
AGE

local 1local local local 1.32.0 Awake Create Processing (13%) healthy
100s

local local local loc: R ferminal

9m32s shoot ¢ kubectl get pods -A I

local local local loc:

9m32s

local local local loc:

9m32s

local local local loc:

9m32s



kubectl apply -f example/provider-local/shoot.yaml

shoot.core.gardener.cloud/local created

kubectl get shoot local --watch # specify
CLOUDPROFILE

NAME
AGE
local
100s
local
9m32s
local
9m32s
local
9m32s

local
9m32s

local

local

local

local

local

PROVIDER

local

local

local

local

local

REGION K8S VERSION HIBERNATION LAST OPERATION STATUS
local il 27005 IELG Create Processing (13%) healthy
00 Terminal
loc:
shoot ¢ kubectl get pods -A
loci{ NAMESPACE NAME

loc:

loc:

kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system
kube-system

kube-system
Irnitha-cvctam

-0 yaml® for detailed output

apiserver-proxy-97kks
blackbox-exporter-5c5fb44564-57mv7
blackbox-exporter-5c5fb44564-jg2f9
calico-kube-controllers-84486f8668-vw5k8
calico-node-plm9f
calico-node-vertical-autoscaler-7745c448fb-hj8rs
calico-typha-deploy-649749c4b8-pfdgk
calico-typha-horizontal-autoscaler-6dc777958-qbh7n
calico-typha-vertical-autoscaler-856fd9b944-bné6vd
coredns-56686ddc8f-nrlb6

coredns-56686ddc8f-xbncv
kube-proxy-local-v1.32.0-jlzhv
local-path-provisioner-569dcbcdc-mbgc7
metrics-server-5576c57f69-4xdt8
metrics-server-5576c57f69-9c94w

nnde_avnartfar_-A-A4Ark

RE/
2/
1/1
1/1
1/1
2/
1/1
1/1
1/1
1/1
1/1
1/1
2/
1/1
1/1
1/1
1/1



kubectl apply -f example/provider-local/shoot.yaml
shoot.core.gardener.cloud/local created

(N N Terminal

kubec-

ﬁégE seed kubectl get pods -n shoot--local--local I VARG SUAIE

local ~ocessing (13%) healthy

100s

local

9m32s

local REZ

9m32s 2/:2

local 4-57mv7 1/1

9m32s 4-jg2f9 1/1

local 8618668-vw5k8 1/1

9m32s 2/:2
aler-7745c448fb-hj8rs 1/1
4b8-pfdqk 1/1

oscaler-6dc777958-qbh7n  1/1
caler-856fd9b944-bné6vd 1/1

1/1

— 1/1

kube-system kube-proxy-local-vl.32.0-jlzhv 2/2
kube-system 1local-path-provisioner-569dcbcdc-mbgc?7 1/1
kube-system metrics-server-5576c57f69-4xdt8 1/1
kube-system metrics-server-5576c57f69-9c94w 1/1

Irnitha-cvct+am nnde_avnartfar_-A-A4Ark 1/1



kubectl apply -f example/provider-local/shoot.yaml
shoot.core.gardener.cloud/local created

kubec-

NAME
AGE
local
100s
local
9m32s
local
9m32s
local
9m32s

local
9m32s

00 Terminal

seed kubectl get pods -n shoot--local--local
NAME

cluster-autoscaler-69d5b97d69-7krb4
etcd-events-0

etcd-main-0
gardener-resource-manager-85cd5b469b-452z7
kube-apiserver-7c486d689f-777jcr
kube-controller-manager-f7fc6cb7d-16nx5
kube-scheduler-777c47f666-hqqn9
machine-controller-manager-5f5f7b768d-pxj4w
machine-shoot--local--local-local-7fcc6-pbz4l
plutono-85754f9597-7b746

prometheus-shoot-0
vpa-admission-controller-68ff59848f-zpvs8
vpa-recommender-57d76b6659-g5gv8
vpa-updater-56d88d99cf-dcvcn
vpn-seed-server-775b858d95-5vlgk

READY
1/1
2/2
2/2
1/1
1/1
1/1
1/1
2/2
1/1
2/2
2/2
1/1
1/1
1/1
2/2

STATUS

Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running

RES

OO0 00O OOOOOOOOOGOOO

{ATION STATUS

~ocessing (13%) healthy

4-57mv7
4-jg2f9
8618668-vw5k8

aler-7745c448fb-hj8rs
4b8-pfdqk
oscaler-6dc777958-qbh7n
caler-856fd9b944-bné6vd

kube-system kube-proxy-local-vl.32.0-jlzhv
kube-system local-path-provisioner-569dcbcdc-mbgc?7
kube-system metrics-server-5576c57f69-4xdt8
kube-system metrics-server-5576c57f69-9c94w

Irnitha-cvct+am nnde_avnartfar_-A-A4Ark

RE/
2/
1/1
1/1
1/1
2/
1/1
1/1
1/1
1/1
1/1
1/1
2/
1/1
1/1
1/1
1/1
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gardener.cloud/ter

— @ garden - bash

[~/go/src/github.com/gardener/gardener (#|garden:garden-local)] ((v1.120.1))
$ export KUBECONFIG=~/.kube/garden.config
[~/go/src/github.com/gardener/gardener (%|garden:garden-local)] ((v1.120.1))

$ k get seeds

NAME STATUS
local Ready
managedseed  Ready

$

LAST OPERATION

Reconcile Succeeded (100%)
Reconcile Succeeded (100%)
[~/go/src/github.com/gardener/gardener (#|garden:garden-local)] ((v1.120.1))

— 1 runti

— bash

142 shoot--garden-—managedseed|
143 shoot--garden--managedseed|
144 shoot--garden-—-managedseed

145
146

shoot--garden--managedseed
shoot--garden—--managedseed

147 virtual-garden-istio-ingress
148 virtual-garden-istio-ingress
149 virtual-garden-istio-ingress
150 virtual-garden-istio-ingress
151 virtual-garden-istio-ingress
152 virtual-garden-istio-ingress

PROVIDER ~ REGION  AGE
local local 17h
local local 17h

VERSION K8S VERSION
v1.120.1 v1.32.0
v1.120.1 v1.32.0

1/1
1/1
1/1
2/2
2/2
1/1
171
1/1
1/1
1/1
1/1

Running
Running
Running
Running
Running
Running
Running
Running
Running
Running
Running

ococoooeeee®

5h14m
4h49m
135m
17h
17h
17h
17h
17h
17h
17h
17h

Q Tip

Need more terminals? Check out our TMUX GUIDE below.

1/21: What is Gardener?

Gardener is an open-source project contributed by SAP and others. It
provides a Kubernetes-based platform to manage fleets of Kubernetes
clusters across multiple cloud providers in a uniform way. This means you can
manage and operate clusters on Azure, AWS, GCP, and more using the same
set of APIs and concepts.

Fleet

[~/go/src/github.com/gardener/gardener (#|runtime:garden
s

2 managed seed - bash
49 kube-system

50 shoot--local--local-ms

51 shoot--local
52 shoot—-local
53 shoot--local
54 shoot—-local

55 shoot--local--local-ms
56 shoot--local--local-ms

57 shoot--local
58 shoot--local

59 shoot--local--local-ms
60 shoot--local--local-ms
local-ms
62 shoot--local--local-ms

61 shoot—-local

Homogenous

Configurable | > :
Cowtrol Plave | Wutti-Cloud/TaaS Region

Uviversal Kmlo@rwa%cs at Scale

|
Multi-0S  Based on Standard Resources like VMs — Winimal TCO

Wanagement
Thousands of Clusters

vpn-shoot-1
blackbox-export:
blackbox-export:
cluster-autosca
etcd-events-0
etcd-main-0
gardener-resource-manager-5c78566|
gardener-resource-manager-5c78566|
kube-apiserver-7dc5ff7c85-hx48n
kube-apiserver-7dc5ff7c85-mérqgb
kube-controller-manager-5868b49d9
kube-scheduler-56556db5c8-vckpz
kube-state-metrics-65bb79cdb7-fm6|
machine-controller-manager-857dd8

Running 5h20m
Running 5h13m
Running
Running
Running

Focus on the Most Important: What is a Shoot and How Can

— 3 shoot - bash

8 kube-system calico-typha-deploy-649749c4b8-zp9vq 1/1 Running @ It Be Created?

9 kube-system calico-typha-horizontal-autoscaler-6dc777958-dzn2q 1/1 Running @

10 kube-system calico-typha-vertical-autoscaler-856fd9b944-98hms 1/1 Running @ A "Shoot" in Gardener terminology is a Kubernetes cluster that is managed
11 kube-system cored| 5 9n9qf 1/1 Running @ ; g 9y & 9
12 kube-system coredns-685fd8ddbb-mmjhl 1/1 Running by Gardener. It's the primary resource that Gardener introduces on top of
13 EUEE-SYStEN tUbEIPVOXz-local-Vl-32-0-V;5;Zd o 2/2 Running 0 i standard Kubernetes resources. The Shoot resource contains the
14 kube-system ocal-path-provisioner-569dcbcdc—6mft 1/1 Running 2 (17h ago seh oo z s

15 kube-system metrics-server-5f69f7b9c6-dmmpw 1/1 Running @ specification for the desired state of the Kubernetes cluster. This includes the
16 kube-system metrics-server-5f69f7b9c6-1lrgpt 1/1 Running @ 10h Kubernetes version, infrastructure type, and machine types. You can find
17 kube-system node-exporter-h6vnw 1/1 Running @ 5h13m il h h in th d d tat
18 kube-system  node-problem—detector—jrrpc 171 Running 0 a2m more details about the Shoot resource in the Gardener documentation.
19 kube-system  vpn-shoot-687bdd7dc5-6ww2q 1/1 Running 0 16h

[~/go/src/github. com/gardener/gardener (x|garden:N/A)] ((v1.120.1))
$

X DISCONNECT

Let's Dive In: Creating Your First Shoot

TMUX GUIDE NEXT
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2. Target for:
Workload

1. Source for:
Business Order

1 Data Plan~

P i P e R gy (e Ry B iy

| Control F ne

1
1
: Data Plane

] |~ iy R « ey
3. Cluster also is

Infrastructure for
Controller itself




Generalization of our Observation ~ ES
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Controller ‘

Anything
with an API

____________________________

____________________________
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‘ ’ Multi-Cluster Runtime -~ Eﬂ

Multi-Cluster-Aware Reconcilers

J Controller
< L ©

Run reconcilers that listen to some cluster(s) and operate other clusters

o= )28

https://aithub.com/kubernetes-sigs/multicluster-runtime



https://github.com/kubernetes-sigs/multicluster-runtime
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Breaking the Architectural Sound
Barrier
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Central Cluster
““““““““ voraitwine L s Digital Twins |
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1 : . 1
| - DA : ;
1 Data Plane e - I DataPlane = ... ... .
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1

1

| Federation

e e Controller .,
1

1

: Work Plane

_____________________________
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Pure Data Planes with kcp

Data Plane-aaS

6 o

KubeCon | CloudNativeCon
India 2026

: Digital Twins :
. Tenant1 . -.4; | e
I /\: I
| DataPlane ... D L | i Data Plane O _______
e s @ | =
. Tenant2 . o CTTT T,
yDataPlane = ... ... N I I Fed ti
yoatarlane o I %{ Controller p
Y i Work Plane
o Digital Twins |
. Tenantn .o o
yDataPlane = ...l |

Clusterlet
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Data Plane-aaS
Tenant 1 VR A g OpenFGA for reBAC
Dataplane :"_';'_' - 'E]'_' o
renamto o Q KeyCloack for OIDC
i I
1 Data Plane e . :
"""""""""""""""" . OpenMFP for Micro-Frontend Platform
.F_Téna_nt_n_Dg”;w_l @ Luigi for Micro-Frontend Framework
i oQ i
[DataPlane . AT \

Platform-Mesh




Platform Engineering

SN

| Workspace 1 .- Lo

Data Plane-aaS <«

Digital Twins

Data Plane D S,

kcp can hierarchically
structure Data Planes.

They are called
kcp Workspaces

6 o

KubeCon | CloudNativeCon
India 2026

O kube-bind
\

There are various
techniques to integrate
with Data Planes

o .
. api-syncagent

— A multi-controller
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Ecosystem Building / Engineering S O
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Contract Contract
N Data Plane-éé eO, &/ A n
alle O ﬂ
! Workspa ce 'I  Diotal _Tf"_"_"_s__: ! Own Dev & Product Teams
l : Al
| Data Plane DU D L. i
Workspace 2. f’."'.".‘_a.'.T_“Y'.".S..:i h & @I ﬁ
! O &
'_'E‘_p_'?“_e_ I External Contract w/ APl & SLA
' Workspace n. .'.’."'?".‘.a_'_’_“Y'_".s_. m & Q)O Eﬂ
i W— ............. i External Contract w/ API & SLA

P
Digital Twin = Order Contract: \
Kubernetes Resource Model & 4‘)
Status Feedback
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Contract
Data Plane-zaS <«

 Workspace 1 ;-'-D-?i-t?-'-T-in-"-s--:

i : EA

A |DataPlane ot
L2 SR e roime |
- @ Consumer ' Workspace 2 .- .
( ) T -; : Data Plane U i
S I_
' Workspace n. -?-i?i-‘-a-'-T-vf--s--.

omapmne_— OF :

Digital Twin = Order Contract:
Kubernetes Resource Model &
Status Feedback



http://platform-mesh.io
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Breaking the Architectural Sound
Barrier:
Demo with Platform-Mesh
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RSVP to kcpCON (virtual), Oct 1st S B
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T 7 CLOUD NATIVE Upcoming KCDs ~ Host a KCD Events Community Groups Q
L =l COMPUTING FOUNDATION

KubeCon + CloudNativeCon India 2026 - 18-19 June - Mumbai - REGISTER NOW

.
AN kC P CON ocroeER[HEEE

kcpCON 2026

Oct 1, 4:00 - 7:00 PM (GMT+2)
Virtual Project Events (Hosted by CNCF)

Login to Submit a Talk
get

tickets

https://community2.cncf.io/events/details/cncf-virtual-project-events-hosted-by-cncf-presents-kcpcon-2026/ v


https://community2.cncf.io/events/details/cncf-virtual-project-events-hosted-by-cncf-presents-kcpcon-2026/
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