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[TnaH

e Y10 Takoe Kubernetes;

o ApPXUTEKTYpPHble KOMMNOHEHTbI Kubernetes;
e OcHoBHble kKoHuenuun Kubernetes;

e MeTogbl yctaHoBKM Kubernetes.




Kubernetes aT0...

e [lepeocmbicneHne npoekta Borg ot Google B KOHTEKCTE
KOHTENHEPOB,

e k8s;

e “50 000 3Be3g Ha GitHub (310 TONBLKO cam Kubernetes);

e V75 000 KOMMUTOB;

e bonee 3 net B Open Source;

e Bepcuna 1.0 6bina BeinyuweHa 21 nona 2015;

e Torpa e Kubernetes npucoegmnHunca k CNCF v ctan nepsbiM

BbIMYCKHNKOM.



https://www.cncf.io/blog/2018/03/06/kubernetes-first-cncf-project-graduate/

KOHTenHepHasa opKecTpauus

be3 opkecTpartopa

C opkecTpaTopom

MHoro Docker engine

OauvH knacrtep

NcKyccTBO nnaHMpoOBaHUA

ABTOnnaHupoBaHue 3agau

Py4yHOe BOCCTAaHOB/EHNE CEPBUNCOB
B C/lydae nageHuna Hoabl

ABTOMAaTnyeckue
nepensiaHnpoBaHmne u
BOCCTAHOB/1EeHne




Kubernetes HE

[MpepocTtaBnseTr BOSMOXHOCTU “Aension No KHornke” (He paboTaeT C
NCXOOHbIM KOAOM, HE COBMpPaeET NMPUNOXEHUS);

KoHTponupyet paboty o6paboTunkoB gaHHbIx (B, etc.);
[MpegocTaBnsgeT MHCTPYMEHTbI A/19 NOrMPOBaHNA, MOHUTOPUHTA,
TPEWNCUHTa;

Ob6ecneymnBaeT ynpaB/ieHNS XOCTOBbIMU CUCTEMAMMU;

OrpaHquH TUMNamMuy noaaep>xmBaeMbiX I'IpVII'IO)KeHVIVI.




Kubernetes HE

All-inclusive PaaS

Services
System Services

Loggin : -
EEINE Container Orchestration ,
& Security

Metrics &

& ~— s 3 Multitenancy
. Container Runtime
Monitoring

Container Networks Container Storage

Infrastructure




Kubernetes HE

OPENSHIFT

LIFECYCLE AUTOMATION CONTAINER MANAGEMENT
(Self-service, CI/CD, Image Stream) (Monitoring, Capacity, Policies)

CONTAINER INFRASTRUCTURE

(Orchestration & Scheduling, Storage, Regqistry, Security, Networking)




Apxutektypa Kubernetes
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Apxutektypa Kubernetes
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Apxutektypa Kubernetes
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Apxutektypa Kubernetes

kubelet

e O6waeTtca c API-Server
e PaszBopaumBaet Pods cornacHo PodSpec (onncanmne Pod YAML nnu
JSON)




Apxutektypa Kubernetes

kube-proxy

e [Npokcupyet TCP n UDP (He HTTP)

e Vicnonb3yeTtcsd TONbKO ANnga paboThbl C cepBUCamMu
e Ob6ecneymBaeT BHYTPEHHIOK 6anaHCMPOBKY

e lcnonb3yeTtcs Ana BHYTPEHHEN KOMMYHUKaLNN
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Apxutektypa Kubernetes

kube-apiserver

APIl-lwun03 - Touka BXxoaa ang BCcex B3auMoaAEenCTBUM KOMIMOHEHT
Kubernetes
[NMpenocTtaBndaetr REST-cepBuc (pabota Hag COCTOSAHNAMU OOBLEKTOB)

[MpoBepseT n koHdurypupyet API-o6bekTbl (pods, services, ...)
CoxpaHseT cocTtosiHue B etcd
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Apxutektypa Kubernetes
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Apxutektypa Kubernetes

kube-controller-manager

e Bsaummogewncrtsya c API, cneant 3a nsSMeHeHUsIMMU COCTOSAHUN
O0O0BbEeKTOB

e Habop pas3nmnyHbIX KOHTPO/1/1EPOB:

= ReplicaSet controller
= Endpoints controller
= Namespace controller

e Yepes APIl-server nogaepxmnBaeT onpegernieHHoe COCTosHne
KOHTPO/MEPOB

-



Apxutektypa Kubernetes
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Apxutektypa Kubernetes

kube-scheduler

e YyeT MMEeLWNXCA PeCYpPCOB
e YyeT TpeboBaHMIN K pecypcam
e YyeT orpaHnyeHuin no pecypcam (affinity, anti-affinity)
e Pewaer, rge 3anyctutb pod-bl (H8 OCHOBE OrpaHNYeHn U
TpeboBaHWN)
while True:
pods = get_all_pods()
for pod in pods:

if pod.node == nil:
assignNode(pod)

Kak paboTaeTt naaHVPOBLIVK Ha caMoM aene



https://habr.com/ru/company/flant/blog/335552/
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Apxutektypa Kubernetes

kubectl
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Apxutektypa Kubernetes

Overlay Network (Flannel/OpenVSwitch/Weave)

1 | | | I I | | |
1 | | | I | | I
Container Runtime Container Runtime

| . .
Container Runtime
Operating System Operating System Operating System
Infrastructure Infrastructure Infrastructure

1 I
|
c2

Cx

ol
=
I
@
i
=
Z

Scheduler
Controller Manager
etcd

API Server

Master

Physical Network




Apxutektypa Kubernetes

Add-ons

e PacwupsoT yHkumoHan Kubernetes
e 3anyckalTCa TakXe, Kak 1 ocTaslbHble CEPBUCHI 1 NOAbI
e O6uwatorcsa ¢ Kubernetes vepes API

NMpumepsbl

e kube-dns/CoreDNS
e CeteBble nnaruHbol (Weave, Calico, Flannel)
e Dashboard/Weave Scope

O630p U CNUCOK HAa OQULINAIBHOM CaNTE



https://kubernetes.io/docs/concepts/cluster-administration/addons/

Kubectl

KoHdurypauma kubectl - Ha6op KOHTEKCTOB.

KOHTEeKCT - 3TO KoMOuHayu4:.

e Cluster - agpec kube-apiserver;
e User - pekBM3unTbl AN9 NOAKNOUEHUS K KNacTepy;

e Namespace - o6n1actb BUANMOCTU (He oO6F3aTe/lbHO, NO-YMO/THaHUIO
default).

NMHpopmaumio o0 KOHTekctax Kkubectl coxpaHdaer B dhanne
“/.kube/config




Kubectl

“/.kube/config

apiVersion: vi
clusters: # & Crincok KracTepoB
— cluster:
certificate-authority: ca.crt
server: https://35.198.140.134
name: kube-cluster1?2
contexts: # & Crvcok konrekcros
— context:
cluster: kube-cluster12
user: kube-admin
name: contextname
current—context: contextname # &d Tekywymr KOHTEKTC
kind: Config
preferences: {}
users: # & Crvcok nonbsoBarenersi n crnoco6os ux aBTopU3aLUmn
— name: kube-admin
user:
client-certificate: server.crt
client-key: server-key.pem




OCHOBHbIe KOHLUEenuuwu

Kubernetes




e [pynna KOHTENHepPOB (0ANH NN HECKObKO)

e MyHMManbHasa CyLWHOCTb, ynpaBngemada Kubernetes.

Y Bcex koHTenHepoB obwme Network, IPC, UTS, PID* namespaces

e N [ ™ s N ™
Container Container 1 ~ \\ / ™\ Container 1 Container 1
Container 1 Container 2

Container 2 Pod 3 Container 2
N J
Pod 1 Pod 2 / \ Pod 4 Pod 5
IP: 10.1.0.1 IP:10.1.0.2 IP:10.1.1.2 IP:10.1.1.3
\ VRN Y, - VAN J
Node 1 Node 2

-



KoHTenHepbl BHYTPU ogHoro Pod nnu pasHbie Pod?

o CepBUCbl AO/MKHbI MaclTabnpoBaTbCsd COBMECTHO UK MO
OTAEeNbHOCTN?

e J[10/1KHbI NN cepBUCHI ObITb 3anyLEeHblI BMECTE UM MOryT ObITb
pa3HeCeHbl Ha pa3Hble XOCTbI?

e JTO CBA3aHHblE CEPBUCHI NN HE3ABUCUMbIE KOMMOHEHTbI?




Sidecar Adapter Ambassador
( Pod 1 ( Pod \ Pod
Pod has shared filesystem
/ o
App container Adapter App container Ambassador
Writes complex + Simplifies monitoring Needs a database Proxies database
App container Sidecar monitoring output output for service connection connections
Web server writes Sends log files
to log files to bucket i
\"— —) | SO
& s
_ Production & Local
External monitoring service ‘
Test

OnuncaHve NarTepHoOB



https://vitalflux.com/container-design-patterns-kubernetes-pods-design/

OnuncaHne o6 beKToB

YAML

e 1 haninn MOXeT onncbiBaTb MHOIO CYLLIHOCTEW
e Ob6s3artenbHble MON4:

= apiVersion
= kind
= metadata

o Cneundmnkaumsa oobekTa




OnuncaHne o6 beKToB

prometheus-pod.yml

apiVersion: vi
kind: Pod
metadata:

name: prometheus
spec:

containers:

— name: prometheus

image: prom/prometheus:v2.10.0




OnuncaHne o6 beKToB

kind
Tnn o6bekTa, KOTOPbIN XOTUM CO34aTb

apiVersion: vi
kind: Pod
metadata:

name: prometheus
spec:

containers:

— name: prometheus

image: prom/prometheus:v2.10.0

apiVersion: vi
kind: Namespace
metadata:

name: monitoring




OnuncaHne o6 beKToB

apiVersion

[1yTb Ha ncnonblyemyto APl rpynny ang cosgaHna oObekTa

apiVersion: $GROUP_NAME/$VERSION

3 TMna BepCcui:

e alpha - ctagna tectmpoBaHus, yHKLMOHAN MOXET ObITb YOaneH 13
nocnenywowmx sepcum (vialpha)

e beta - 6e30MacHO AN UCNosb30BaHUA, HO PYHKUKMOHAN MOXET
MeHATbCS (Vibetal)

e stable - ctabunbHo (V1)

HokymMmeHTauuna anga sepcun 1.14

-


https://kubernetes.io/docs/reference/generated/kubernetes-api/v1.14/

OnuncaHne o6 beKToB

apiVersion

apiVersion: vi
kind: Pod
metadata:

name: prometheus
spec:

containers:

— name: prometheus

image: prom/prometheus:v2.10.0

apiVersion: batch/vibeta1l
kind: CronJob
metadata:
name: cronjob
spec:
—— omitted —




OnuncaHne o6 beKToB

metadata

e /IMa co3gaBaeMoro o6bLeKTa
e Metku (labels)

e Namespace

e AHHOTaALUU

apiVersion: vi
kind: Pod
metadata:
name: prometheus
labels:
app: prometheus
namespace: monitoring
spec:
—— omitted —




Reddit App B Kubernetes

apiVersion: vi peTTITT I .
kind: Pod .
metadata: .
' POST_POD
name: post :
spec: E
containers:

— image: avtandilko/post
name: post

-~ -
------------------------------------




Requests & Limits

apiVersion: vi
kind: Pod
metadata:
name: post
spec:
containers:
— image: avtandilko/post
name: post

resources:
requests:
memory: "64Mi"
cpu: "100m"
limits:

memory: "128Mi"
cpu: "500m"




ReplicaSet

apiVersion: apps/vil
kind: ReplicaSet
metadata:
name: post-rs
spec:
replicas: 2
selector:
matchLabels:
app: post
template:
metadata:
name: post
labels:
app: post
spec:
containers:
— image: avtandilko/post
name: post

PESIERER POST_POD

k . !
hd .

P I
L T T T

~ -
-------------------------------------




Deployment

apiVersion: apps/vil
kind: Deployment
metadata:
name: post-deployment
spec:
replicas: 2
selector:
matchLabels:
app: post
template:
metadata:
name: post
labels:
app: post
spec:
containers:
— image: avtandilko/post
name: post

POST_POD POST_POD

+ .
. .

P L LN
~ . -
R LR I R

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




Deployment
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Service

apiVersion: vi
kind: Service

metadata: B
name: post POST-PE POST_POD e
labels:

app: post

spec:
ports:

— port: 5000

protocol: TCP

targetPort: 5000
selector:

app: post

COMMENT _ COMMENT _
POD POD

- L N
e mmEEEEEEEEEEEEEEEEEEEEEEEEEEEmm =™




Ingress

apiVersion: extensions/vibetal
kind: Ingress

serviceName: ui
servicePort: 9292

COMMENT_ COMMENT _
POD POD

metadata:' E POST_POD POST_POD
name: ui '
spec: E
rules: E
- http: '
paths: E
- path: /ui E
backend: E

ingress
.

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

*
~ I
-
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Kubectl

# Cozpgarb deployment m3 KOMaHAHOW CTPOKM
kubectl run DEPLOYMENT_NAME --image=IMAGE_NAME

# CozpaTb pecypc M3 MaHUpecTa
kubectl create —-f manifest.yml
kubectl apply -f manifest.yml
kubectl apply -f link

kubectl apply -f directory/

# [lonyunTb Ccrincok pecypcoB
kubectl get pods

# [llonyunTs ornncaHwe pecypca
kubectl describe pod POD_NAME




MeToabl YCTAHOBKN

Kubernetes




MeTogbl ycTaHOBKU Kubernetes

e Pykamu (The Hard Way);

e Minikube;

o Kubernetes in Docker for Mac/Windows;
e kops;

o Kubespray;

e kubeadm;

e Google Kubernetes Engine;
e Amazon EKS;

e Azure Container Services;

e Mail.Ru Cloud Solutions;

e OpenShift, Rancher, ...




o [1na nokanbHON pa3paboTku;

e Co3pgaerT Kiactep U3 oaHon HoAbl.
TpeboBaHuna gna pasnnyHbix OC:

e macOS (xhyve driver, VirtualBox, nnn VMware Fusion);
e Linux (VirtualBox nnn KVM, Docker);
e Windows (VirtualBox nnn Hyper-V).

He nogpepxunBaer:.

o PersistentVolume;
e Ingress.




Kubernetes in Docker for Mac/Windows

e [lonbiTka 3aMeHUTb Minikube, BMecTe ¢ Docker npeanocraBnaeTcs
euwle yctraHoBka Kubernetes;

e Ha ogHom docker-engine xocte MOXHO 3aryckaTb Kak Swarm Tak U
Kubernetes ncnonbsysq linuxkit Ha Mac/Windows;

e YcTtaHoBKa B OHY KHOTIKY;

e JloctyneH B beta n GA.




e OdunumanbHaa ytnnmta Ha Go;

e TONbKO yCTaHaBMMBAET M HacTpamesaeT Kubernetes;

e He yctaHaBnuBaet Docker nnun nobyto gpyryto Container Runtime
cucTemy;

e He yctaHaBnuBaet Overlay-ceTu;

e B GA c Bepcun 1.13.




Kubespray

e Ansible-penosutopuiu;

e [logaoepxunBaetca cooOLLECTBOM;

e MoxHo noctaButb kyga yrogHo (AWS, GCE, Azure, OpenStack nnu
bare metal);

e [1pO3payvYHOCTb YCTAHOBKN®;

e Apantaumsa nog mHoxectso OC (Ubuntu, Debian, Centos);

e Kactommsaumsa yCTaHOBKMWU,

e Vicnonb3yet Kubeadm.



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

Y1tnnuta Ha Go;

End-to-end ynpaBneHne knactepom;

HacTtpoika aBTtomacwTabupoBaHus knacrepa (AWS);
CoszpaHune mawmH B AWS, GCP;

PasBepTbiBaHne k8s, 6a/1aHCMPOBLLNKOB,;

2kcnopT nHgpactpyktypbl Terraform n CloudFormation.




CcbInKu

hitps://t.me/kubernetes ru - pycckoe coobuectso Kubernetes B

Telegram;
https.//github.com/kelseyhightower/kubernetes-the-hard-way - kypc

oT Kelsey Hightower;
https://www.katacoda.com/courses/kubernetes - Learn Kubernetes

using Interactive Browser-Based Scenarios;
https://labs.play-with-k8s.com/ - A simple, interactive and fun

playground to learn Kubernetes;
https.//kubernetes.io/docs/reference/kubectl/cheatsheet/



https://t.me/kubernetes_ru
https://github.com/kelseyhightower/kubernetes-the-hard-way
https://www.katacoda.com/courses/kubernetes
https://labs.play-with-k8s.com/
https://kubernetes.io/docs/reference/kubectl/cheatsheet/
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