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Container

vV V VYV VYV Y VY V

e namespace: 3021 --------- namespace: 1

!' container ‘: Host

: Network (ip, devices, routing)
Network (ip, devices, routing) : PID

| PID | User

| User UTS (hostname)

UTS (hostname) | Mount

Mount IPC

.| IPC

e - - - ——— - ————————

cgroups 2} namespace £ &

Z2 M A7} S & Al net(ip, devices, routing, port), process id, uid, hostname, mount 2 A3
net: SEHQ ip =L, Y EL A C|HI0|Z, port

process id: S & Xl process id & 7

uid: SEHQ! user id E 7IH

hostname: S & &0 S AEL|YS 717

mount : host 2| C|MEZ|E O|28}7Lt tmpfs (7 H 22| (vm) DY A|AEH) E 0|8



Container
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Kubernetes &t?

- Containerized App= XIS HIZE, Scaling, &2|ot= 2E A2 (Apache License 2.0)
- d2|A0: kuBepvitng [kyvernitis], 55: helmsman or ship pilot
« E0{A| k8s (k 2t s AlO| 82X}
* Google 2| Borg (ZH|O|L] &t2] s/w) OIA| B &F
- 2015 738 21 A KT 1.0 Release (By Google)
0|2 CNCF (Cloud Native Computing Foundation) 0| 7|&
- Joe Beda, Brendan Burns, Craig McLuckie 7} A}
- CNCF Z2H E = Graduate, Incubator, Sandbox ZENE=Z 41/
« CNCF %|x9| graduated ZTE2H E
- 3742 0j| stable {7 Release
- 0| HH2 v1.21.0 (2021 4E 8Y)
- X| 4l Release {2 v1.21.1 (20214 58 13¥)



Kubernetes &t?

The lllustrated Children’s Guide to Kubernetes

Captain Kube

https://www.cncfio/phippy/



https://www.cncf.io/phippy

Kubernetes 7|

« ZAE|O| L H{ZE / M3 (Immutable, Declarative, Scheduling)

* Service discovery & Load balancing (Internal DNS)

 Secret & Configuration

* Self-repairing (Reconciliation, Readiness probe, Liveness probe)
* Horizontal scaling (Reconciliation)

* Automated rollout & rollback (History)

* Storage orchestration (block storage)

* Batch execution



Kubernetes &%H

Cloud Native Application 22 7l'&E 74O MH|A0f Cljst

Reliability, Scalability, Resilience & H|S

- Declarative deployment (yaml) -> & 7?22

« APl 2% (Adminssion Controller)

 Immutable Infrastructure (Software as a Service)

e Custom Controller (CRD - Custom Resource Definition)

* Ecosystem



KubeCon & Contributor Summit

KubeCon 2019 Barcelona

Who can contribute to Kubernetes?

for this
redit Ranee French for the original gopher concept arid design
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CONTRIBUTOR SUMMIT |

Seungkyu
Ahn

seungkyua



KubeCon & Contributor Summit

KubeCon 2019 San Diego

SLIDES: http://bit.ly/summit-welcome
#contributor-summit
Twitter: #kcsnal9

CONTRIBUTOR SUMMIT
kubernetes <X\ ien oo
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Kubernetes Architecture

Kubernetes cluster

=

kubelet

e

Cloud
provider
API

API server

Cloud controller
manager
(optional)

Controller
manager

eted
(persistence store)

kubelet

kube-proxy

Scheduler

Control plane

Node

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



Kubernetes Z &
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Scheduler
= Scale out
Controller
» O|HEE 25 EE0{A Reconcilation (desired state == current state)
= ZAHO|HE A, AMA|, R A H
Kubelet
= HESA 21 AHO|HE AHZ (CNI plugin)




Kubernetes Resource type

* Namespace

* Pod

* Deployment

- StatefulSet

* Service / Endpoint
« ConfigMap / Secret
PV / PVC

e Custom Resource Definition / Custom Resource



POD

- Container 2| S22 2 A =8 &= B4
« Pod TtH 2 Network Namespace 2t IP £
« Pod 99| #HO|HE ZH2 Volume & &

— =1

=
« Pod 2t0j|l= Pause 2H= Infra container 7}

\d

2! (Container Network Interface - CNI by CoreOS)
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Pod Hlj =

apiVersion: vl

kind: Pod
metadata:
name: nginx-pod
namespace: default
spec:

containers Pod
- name: nginx
image: nginx:1.21.0 Fom-mm---- Network Namespace --------
ports: i

. ntainer ngin ntainer E
_ containerPort: 80 Container nginx Container pause .

Volume

Node1



ReplicaSet

« ReplicaSet = Pod + replicas &= (Pod 7<)

* Pod 9| 7i+E ZHE

« current state 7H5=2} desired state Zil5=7} &S U 7tX| 22| (A

« Horizontal Pod Autoscaler?} autoscale2 &

Pod - 1

Pod - 2

[} ReplicaSet &&

replicas: 3

Pod - 3



Deployment

* Deployment = ReplicaSet + History (Revision)
+ Pod HHZO|| Chet B 22| 7t 7t

« spec 4 spec.template.spec L2 F2|



Labels & Selector

+ Key: value HEHZ Kubernetes Object 0| 28 + US

» Pod, Deployment, Service, Node, Namespace S

|
|
|
|
|
:
Selector ]
]
|
|
|
1
|

Label app: nginx Label app: mysql
env: prod env: prod



Deployment Hj = / A3

apiVersion: apps/vl

kind: Deployment
metadata:
name: nginx-deployment
namespace: default
labels:

— Deployment

app: nginx
spec:

— ReplicaSet

replicas: 1
selector: - Pod
matchLabels:
app: nginx I Network Namespace --------
template: i
metadata: :
labels:
app: nginx
spec:
containers:

1
1
1
Container nginx Container pause |
1

Volume

- name: nginx

image: nginx:1.21.0
ports:
- containerPort: 80

nodeSelector: K2-node(01 (nginx:enabled)

nginx: enabled




Deployment Hj = / A3

apiVersion: apps/vl
kind: Deployment
metadata:
name: nginx-deployment
namespace: default
labels:
app: nginx
spec:
replicas: 2
selector:
matchLabels:
app: nginx
template:
metadata:
labels:
app: nginx
spec:
containers:
- name: nginx

ports:

- containerPort:
nodeSelector:

nginx: enabled

image: nginx:1.21.0

Pod IP—

image: nginx1.21.0
— ip: 10.233.125.93
port: 80

image: nginx1.21.0
ip: 10.233.90.48
port: 80

K2-nodeO1
(ip: 192.168.30.153)
(label: nginx=enabled)

K2-node02
(ip: 192.168.30.154)
(label: nginx=enabled)




Service / Endpoint

IP 32 (ClusterlP 2 Virtual IP &))2f DNS 0| 4§ %[0] LI&F DNS AMH| 20| S5
DNS O|E2 2 (AMH|A O|&) PodE A Z: Label 1 Selector & &8

Simple Load Balance (default : Round Robin)

Type: ClusterlP(default), LoadBalancer, NodePort, ExternalName, ExternallP
kube-proxy 7} iptables Of ClusterlP A&

selector 2 PodE A Z35H Endpoint 7t A5 2 MM E

Default NodePort Range: 30000-32767

[P: 10.233.125.93
Port: 80

nginx-service:8080

[P: 10.233.90.48
Port: 80

Service: nginx-service endpoint
Port: 8080 10.233.125.93:80
ClusterlP: 10.233.39.233  10.233.90.48:80




Service & Load balancing

apiVersion: vl
kind: Service

metadata:
,/”///’

name: nginx-service
namespace: default

spec: ip: 10.233.125.93
selector: port: 80

app: nginx

curl http://nginx-service:8080

ports:
- protocol: TCP
port: 8080 my-app

K2-nodeO1

targetPort: 80
type: ClusterIP

T~

name: nginx-service

ip: 10.233.39.233 ip: 10.233.90.48

port: 80

DNS name: nginx-service

Cluster |P—> ip: 10.233.39.233
port: 8080 K2-node02



ConfigMap & Secret

apiVersion: vl
kind: ConfigMap
metadata:
name: app-config
namespace: default
data:
app.config : |
url: nginx-service:8080
log level: debug

volumeMounts:
- name: config-volume

mountPath: /etc/config
volumes:
- name: config-volume
configMap:

name: app-config

apiVersion: apps/vl
kind: Deployment
metadata:
name: my-app
namespace: default
spec:
replicas: 1
selector:
matchLabels:
app: front
template:
metadata:
labels:
app:
spec:
containers:
- name: my-app

front

image: nginx:1.21.0

ports:
- containerPort:

volumeMounts:

volumes:

80

-

~

my-app
/
Letc
,’ Lconfig
\17 L app.config
|
\ Pod
\
mount
\

~ app.config

tmpfs

Node




Reconciliation

observe

reconciliation
desired state loop

adjust

https://blog.container-solutions.com/kubernetes-operators-explained



Cloud Native Computing Foundation (CNCF)

Graduated

containerd

Container Runtime
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Registry
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Prometheus

Monitoring

nE@80
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Cloud Native Computing Foundation (CNCF)

Incubating

Thanos
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Nne@aon
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