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Kubernetes

From Google

First announced in mid-2014
Influenced by Borg

Written in Go programming language
No. 9 for commits on GitHub

No. 2 for authors/issues on GitHub



Cloud Native Computing Foundation

Part of Linux Foundation
Projects:

Kubernetes
containerd
Helm

etcd

CNI



Kubernetes

Platform for managing containerized workloads and services.

Automatic bin packing

Automated rollouts and rollbacks
Self-healing

Service discovery and load balancing
Secret and configuration management
Storage orchestration

https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/



https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/

Kubernetes

e Does not deploy source code and does not build your application
e Does not provide application-level services
e Does not provide machine configuration

https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/
#what-kubernetes-is-not



https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/#what-kubernetes-is-not
https://kubernetes.io/docs/concepts/overview/what-is-kubernetes/#what-kubernetes-is-not

He Tonbko Kubernetes

Kubernetes dominates the

container orchestration market

Kubernetes adoption stands at 86%

Stackrox Report
Winter 2020

Which of the following container orchestrators do you use? (pick as many as apply)

Amazon EKS

Kubernetes (self-managed)
Amazon ECS

Azure AKS

Google GKE

Docker Enterprise Edition - Kubernetes
Red Hat OpenShift

Docker Enterprise Edition - Swarm
Rancher

unknown

Apache Aurora

Other

IBM Cloud Kubernetes

Pivotal Cloud Foundry

Nomad

Pivotal Kubernetes Service
Mesosphere DC/OS - Kubernetes
Mesosphere DC/0S - Marathon

37% *37%
28% 7%
21% *31%

21% $9%

10%

7% R +20%
s I

4% +33%
4% £33%
4% [l *100%
3%

3% £200%
2

1% 367%

1% [ #67%



Amazon ECS

Preview in Nov-2014, GA in Apr-2015
Free of charge

Vendor lock-in

Available in Pro version of LocalStack
EKS (Kubernetes) introduced in Jun-2018
EKS $0.10 / hour / cluster



https://github.com/localstack/localstack#overview

Docker Swarm

e V 0.4 was released in Aug-2015
e Become part of Docker-Engine in Jul-2016



Apache Mesos

Manages Computer Cluster

Initially was a research project in the UC Berkeley
Presented in 2009, v 1.0 in Jul-2016

Marathon for container orchestration

Suitable for large scale clusters

DC/OS by Mesosphere, Inc

Mesosphere commercially partnered with Microsoft Azure



By HashiCorp (Vagrant, Consul, Terraform)
Introduced Sep-2015

Single binary file

Runs: Docker, Qemu, Jar or execs binary



Tonbko Kubernetes

Which of the following container orchestrators do you use? (pick as many as apply)

Amazon EKS

Kubernetes (self-managed)

37%

*37%

Amazon ECS

28%

7%

Azure AKS

Google GKE

Docker Enterprise Edition - Kubernetes
Red Hat OpenShift

21% +31%

21% $9%

Docker Enterprise Edition - Swarm

10%

Rancher

7% I +20%

unknown
Apache Aurora

Other

sl
4% 233%
4% £33%

IBM Cloud Kubernetes

4% [ 2100%

Pivotal Cloud Foundry

3%

Nomad

3% +200%

Pivotal Kubernetes Service

Mesosphere DC/OS - Kubernetes

2

1% 867%

Mesosphere DC/0S - Marathon

1% 867%




Kubernetes pa3Hbin

e https://qithub.com/kelsevhightower/kubernetes-the-hard-way



https://github.com/kelseyhightower/kubernetes-the-hard-way

Kubernetes pa3Hbin

e https://qithub.com/kelsevhightower/kubernetes-the-hard-way
e Managed in Cloud (AWS, GCE, Azure, Yandex.Cloud)



https://github.com/kelseyhightower/kubernetes-the-hard-way

Kubernetes pa3Hbin

https://qithub.com/kelsevhightower/kubernetes-the-hard-way
Managed in Cloud (AWS, GCE, Azure, Yandex.Cloud)
RedHat OpenShift and https://www.okd.io/

Rancher Kubernetes Engine

Docker Kubernetes Service

Apache Mesosphere Kubernetes Engine

Canonical Charmed Kubernetes



https://github.com/kelseyhightower/kubernetes-the-hard-way
https://www.okd.io/

Kubernetes pa3Hbin
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Helpers: Kubespray, Kops, CFCR (Kubo).

https://qithub.com/kelsevhightower/kubernetes-the-hard-way
Managed in Cloud (AWS, GCE, Azure, Yandex.Cloud)
RedHat OpenShift and https://www.okd.io/

Rancher Kubernetes Engine

Docker Kubernetes Service

Apache Mesosphere Kubernetes Engine

Canonical Charmed Kubernetes



https://github.com/kelseyhightower/kubernetes-the-hard-way
https://www.okd.io/

[1nsa pa3paboTtyunka

Minikube https://minikube.sigs.k8s.io/
Canonical MicroK8s https://microk8s.io/
Rancher K3s https://k3s.io/

Kubernetes IN Docker https://kind.sigs.k8s.io/



https://minikube.sigs.k8s.io/
https://microk8s.io/
https://k3s.io/
https://kind.sigs.k8s.io/

[11ns neHmnBbIX % itkey

e https://www.katacoda.com/courses/kubernetes
e https://www.katacoda.com/courses/kubernetes/playground
e https://labs.play-with-k8s.com/

Y/

) atacod?



https://www.katacoda.com/courses/kubernetes
https://www.katacoda.com/courses/kubernetes/playground
https://labs.play-with-k8s.com/

YctaHoBKa microk8s

https://asciinema.org/a/faH50LtS6fMLshNSBboAhkQKn



https://asciinema.org/a/faH5OLtS6fMLshNSBboAhkQKn
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3anyckaem nepsbin Pod




Pod & itkey




Coctout u3 1 nnmn 6onee KOHTENHEPOB

Y KOHTENHEpPOB 0bLlasi ceTb U TOMa

Ba30BbI CTPOUTENBLHBIN BNOK AN APYrMx O6LEKTOB
He co3patoTcs Hanpsamyto B paboveM OKpY>XeHUN
CoaepXxunT cBsi3aHHbIE KOHTENHEPHI
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Declarative

Imperative



[1lporpammupyem Ha YAML " itkey

: vl

: Pod

. first-pod

: main
"demosrv:latest”




Kubectl - Hawe Bcé! https://kubectl.docs.kubernetes.io/

Imperative commands: run, create, expose, scale...
Imperative object configuration: create -f, replace, delete -f.
Declarative object configuration: apply, delete -f.

Diagnose and debug: get, describe, logs, exec, port-forward.


https://kubectl.docs.kubernetes.io/

3anyckaem nepsbin Pod

S kubectl run --generator=run-pod/v1

Flag --generator has been deprecated, has no effect
and will be removed in the future.

S kubectl run demo --image=demosrv --dry-run=client
--command -o yaml -- sh

medium - kubernetes-1-18-broke-kubectl-run



https://medium.com/@alexellisuk/kubernetes-1-18-broke-kubectl-run-heres-what-to-do-about-it-2a88e5fb389a

Kubernetes objects

S kubectl api-resources | head -n 1
NAME SHORTNAMES APIGROUP NAMESPACED

S kubectl api-resources | wc -1
55

KIND



Namespace

S kubectl get namespaces

NAME STATUS
default Active
kube-node-1lease Active
kube-public Active
kube-system Active

AGE
37h
37h
37h
37h






Kubernetes objects




ReplicaSet "¢ itkey

Pods

ReplicaSet




Deployment & itkey

Pods
ReplicaSet

Deployment




DaemonSet

DaemonSet



StatefulSet % itkey

StatefulSet




Job 2 itkey




Crondob 2 itkey

Pod

Job
Crondob




Service

ClusterlP =Tsls I app=api-srv

NodePort api.fb.com

LoadBalancer Endpoint

<service-name>.<namespace>.SVC. <cluster-domain. examp1e>



Ingress

HTTP(S)

-

Ingress

o

Rule

Rule




ApxutekTtypa Kubernetes

Kubernetes Control Plane
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ApxutekTtypa Kubernetes

Kubernetes Control Plane
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ApxutekTtypa Kubernetes

Kubernetes Control Plane
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ApxutekTtypa Kubernetes

Kubernetes Control Plane
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ApxutekTtypa Kubernetes

Kubernetes Control Plane
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ApxutekTtypa Kubernetes

Kubernetes Control Plane
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ApxutekTtypa Kubernetes

Kubernetes Control Pllme

1

] [
kube-controller
manager

1
cloud-controller
manager

3
(]
o
Q.

\/
i
e
o
o,
(9]
~
=
o
o,
D
L
| I
=
o
L
@
~

kube-api-server R

e i I

e N =

kube-scheduler

- - - e - - - - - - e = - - - - - e e e - - - - - - - - - =



We need to go deeper

S kubectl get pod --all-namespaces

NAMESPACE

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

NAME

coredns-6955765f44-ht6mx
coredns-6955765f44-wvzzc
etcd-minikube
kube-apiserver-minikube
kube-controller-manager-minikube
kube-proxy-twds5
kube-scheduler-minikube
storage-provisioner




ApxutekTtypa Kubernetes

Kubernetes Control Plane
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Extending k8s

e Extended Node Resources / Device Plugin



Extending k8s

e Extended Node Resources / Device Plugin
e Custom Resource Definition (CRD)



Extending k8s

e Extended Node Resources / Device Plugin
e Custom Resource Definition (CRD)




Extending k8s

e Extended Node Resources / Device Plugin
e Custom Resource Definition (CRD)
e Controllers



Operator

etcd Operator Logic

Cluster “A” has 2 running pods:
Observe « name: A-000, version 3.0.9
« name: A-001, version 3.1.0

Differences from desired config:
Analyze » should be version 3.1.0
« should have 3 members

How to get to desired config:
Act » Recover 1 member

« Back up cluster

« Upgrade to 3.1.0



NHTepdencsl

e Container Network Interface (CNI)
e Container Storage Interface (CSl)
e Container Runtime Interface (CRI)



)"'N( The

HELM package manager
M for Kubernetes

https://helm.sh/



https://helm.sh/

Helm Chart Template

metadata:

{{- if .Values.server.deploymentAnnotations }}
annotations:

{{ toYaml .Values.server.deploymentAnnotations | indent 4 }}

{{- end }}
labels:

{{- include "prometheus.server.labels" . | nindent 4 }}

volumes:

{{- range .Values.server.extraHostPathMounts }}
- name: {{ .name }}
hostPath:

path: {{ .hostPath }}
{{- end }}



Tunosoun Backend - [Npobriembl

1.
2.
3.
4.
5.
6.
7.

Pasnuuymne B Env unu “Y meHsa pabotaet”

Pas3BopaynBaHune Env
KoHnukTel Env
JKk30Tn4ecknn Env

Jlorn

ObGHoBRNEeHne Koga
O6HapyxeHune cepBMcoB

s
RabbitMQ

Cron

:

nginx

—>

Apache

mod_php

PHP-CLI

Memcached




Kubernetes peliuaet npobnemsi

Docker Kubernetes

1. “Y meHs paboTaet”

2. PassepTtbiBaHne Env

3. KoHGonukTel ENV

4. dk3oTnyeckun Env /v

5. Jlorn /v

6. O6HOBMNEHNE KOAA

7. OBbHapyxeHne cepBnCcoB




Kubernetes peliuaet npobnemsi

Docker Kubernetes

1. “Y meHs paboTaet”

2. PassepTtbiBaHne Env

3. KoHGonukTel ENV

4. dk3oTnyeckun Env /v

5. Jlorn /v

6. O6HOBMNEHNE KOAA

7. OBbHapyxeHne cepBnCcoB




BbiBOAbI

Kubernetes nOMUHUPYET B OpKecTpaumn KOHTENHEPOB
[leknapaTnBHoe onnucaHue npeanovTuTernbHee

Pod - 6a3oBbint ONOK, HO HE CO34aEéM ero camu

Kubernetes kak nHtepdeinc mexay obrnakom n CBOUM Xere3om
ApXnTeKTypa rnpocrasi n pacumpsiemad



Bonpochl

UTto ObINo:

YTto nenaet Kubernetes

AHann3 KOHKYpPEHTOB

Buabl Kubernetes

[leknapaTtmBHoe onucaHue

[Moabl u gpyrne ctaHaapTHble OOLEKTLI
Service, Ingress n pabota B obnake
ApXUTEKTypa 1 paclunmpeHme

Helm Charts

ne2pit@gmail.com

t.me/ne2pit
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