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• Эксперты в области 
облачных технологий

• На рынке с 2008 года
• Проекты по разработке и 

внедрению IaaS/PaaS
• Крупные российские и 

зарубежные заказчики

О компании



Заказчики и партнеры



Кто у руля?



Kubernetes



κυβερνήτης

k8s



κυβερνήτης

i18n

g11n

l10n

o11y

p13nk8s



● 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

Kubernetes



Cloud Native Computing Foundation

Part of Linux Foundation

Projects:

● Kubernetes
● containerd
● Helm
● etcd
● CNI

CNCF



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/

Kubernetes

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


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

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

Kubernetes

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


Kubernetes dominates the 

container orchestration market
Kubernetes adoption stands at 86%

Stackrox Report

Winter 2020

Не только Kubernetes



● 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

Amazon ECS

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


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

Docker Swarm



● 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

Apache Mesos



● By HashiCorp (Vagrant, Consul, Terraform)
● Introduced Sep-2015
● Single binary file
● Runs: Docker, Qemu, Jar or execs binary

Nomad



Только Kubernetes



Kubernetes разный

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

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


Kubernetes разный

● https://github.com/kelseyhightower/kubernetes-the-hard-way
● Managed in Cloud (AWS, GCE, Azure, Yandex.Cloud)

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


Kubernetes разный

● https://github.com/kelseyhightower/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 разный

● https://github.com/kelseyhightower/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

Helpers: Kubespray, Kops, CFCR (Kubo).

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


Для разработчика

● 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/


Для ленивых

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

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


https://asciinema.org/a/faH5OLtS6fMLshNSBboAhkQKn

Установка microk8s

https://asciinema.org/a/faH5OLtS6fMLshNSBboAhkQKn


?

Запускаем первый ...



Запускаем первый Pod



Pod

P - Pod, C - Container, iC - init Container

P1 Pod 2 Pod 3

C1 C2 C3 iC C4 C5



● Состоит из 1 или более контейнеров
● У контейнеров общая сеть и тома
● Базовый строительный блок для других объектов
● Не создаются напрямую в рабочем окружении
● Содержит связанные контейнеры

Pod



Imperative vs Declarative

Imperative Declarative



Программируем на YAML



Kubectl - наше всё! 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.

В бой!

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


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

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

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

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

Запускаем первый Pod

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


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

$ kubectl api-resources | wc -l
55

Kubernetes objects



$ kubectl get namespaces
NAME              STATUS   AGE
default           Active   37h
kube-node-lease   Active   37h
kube-public       Active   37h
kube-system       Active   37h

Namespace



Label

app=api-server

env=prod

release=05-26

app=api-server

env=qa

type=front-end

debug

ver=0.1a

person=Ivan



Kubernetes objects



ReplicaSet

Pods

ReplicaSet



Deployment

Pods

ReplicaSet

Deployment



DaemonSet

Pods

DaemonSet



StatefulSet

Pods

StatefulSet

Storage



Job

Pod

Job



CronJob

Pod

Job

CronJob



Service

<service-name>.<namespace>.svc.<cluster-domain.example>

Service

Pod app=api-srv

Endpoint

api.fb.com

ClusterIP

LoadBalancer

NodePort



Ingress

Service

Pod

Pod

Pod

Pod

Pod
Service

Ingress
Rule

Rule

HTTP(S)



Архитектура Kubernetes



Архитектура Kubernetes



Архитектура Kubernetes



Архитектура Kubernetes



Архитектура Kubernetes



Архитектура Kubernetes



Архитектура Kubernetes



$ kubectl get pod --all-namespaces

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

We need to go deeper



Архитектура Kubernetes



● Extended Node Resources / Device Plugin

Extending k8s



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

Extending k8s



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

Extending k8s



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

Extending k8s



Operator



● Container Network Interface (CNI)
● Container Storage Interface (CSI)
● Container Runtime Interface (CRI)

Интерфейсы



https://helm.sh/

Helm

https://helm.sh/


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 }}

Helm Chart Template



Типовой Backend - Проблемы

1. Различие в Env или “У меня работает”
2. Разворачивание Env
3. Конфликты Env
4. Экзотический Env
5. Логи
6. Обновление кода
7. Обнаружение сервисов



Kubernetes решает проблемы

Docker Kubernetes

1. “У меня работает” ✅✅✅

2. Развертывание Env ✅✅☑

3. Конфликты Env ✅✅✅

4. Экзотический Env ✅✅☑

5. Логи ✅✅☑

6. Обновление кода ✅☑☑

7. Обнаружение сервисов ✅☑☑



Kubernetes решает проблемы

Docker Kubernetes

1. “У меня работает” ✅✅✅ ✅✅✅

2. Развертывание Env ✅✅☑ ✅✅✅

3. Конфликты Env ✅✅✅ ✅✅✅

4. Экзотический Env ✅✅☑ ✅✅✅

5. Логи ✅✅☑ ✅✅✅

6. Обновление кода ✅☑☑ ✅✅✅

7. Обнаружение сервисов ✅☑☑ ✅✅✅



● Kubernetes доминирует в оркестрации контейнеров
● Декларативное описание предпочтительнее
● Pod - базовый блок, но не создаём его сами
● Kubernetes как интерфейс между облаком и своим железом
● Архитектура простая и расширяемая

Выводы



Что было:

● Что делает Kubernetes
● Анализ конкурентов
● Виды Kubernetes
● Декларативное описание
● Поды и другие стандартные объекты
● Service, Ingress и работа в облаке
● Архитектура и расширение
● Helm Charts

Вопросы

ne2pit@gmail.com

t.me/ne2pit
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