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Agenda

World of Microservices

<

Lab#1 Docker

Intro to Kubernetesai!p

Lab#2 Minikube

v Demo & Case Studies
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World of Microservices

Virtual Machines, Containers, etc.
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App Development Changes

* Huge Applications
* Hours to Build
* Huge Downtime
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What 1s Microservices®?
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What 1s Microservices®?
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What 1s Microservices®?

Sidekiq
(Background Processing Framework) Redis
(Storage)

Nginx
(Reverse Proxy Service) Postgresql
(Database)

Rails
(Web Framework)

Bootstrap Elastic
(Front-end Framework) (DB Search Engine)
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What 1s Microservices®?
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Hypervisor ]
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What 1s Microservices®?
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What 1s Microservices®?
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What 1s Microservices®?
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Containers

* Light-weighted

* Isolated Apps ApP (e )

Bin/Lib Bin/Lib

* Simple Version Control

Container Container

* Fast Delivery

* Portability

Container Engine (Docker) =

Physical Server
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Containers
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Containers - Local Development

Container

: -

Container Engine
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Containers — Simplified Testing

4 )
pgl t!on 2.7

\ Container

[ Container Engine #

© 2018 iINWINSTACK inc. All rights reserved. CONFIDENTIAL
T .



Docker

Docker provides a uniformed wrapper around a software
package

* Containers

. Images

* Dockerfile

* Docker Registry

© 2018 iINWINSTACK inc. All rights reserved. CONFIDENTIAL
I eOOEGEGEEEESSESESE T .



Docker Hub / Store

e https://hub.docker.com/

 https://store.docker.com/

* Public Docker Registry

* Additional Features
1. Automated Builds
2. Webhooks
3.0rganizations

© 2018 INWINSTACK inc. Allrights reserved.
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Code change/
Commit

&

(it’s kinda like GitHub)
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https://hub.docker.com/
https://store.docker.com/

https://github.com/acinwinstack/minikube-intro-workshop

Lab#1 Docker

Installation,; HelloWorld,; Docker Commands!
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Labl.1l - Installation (Windows)

https://docs.docker.com/engine/installation/

®* https://download.docker.com/win/stable/Docker$20fors2

OWindows%20Installer.exe

® Windows 10 Pro with Hyper-V

* Windows Server 2016 <&§i;>
5
Nindows wil
[ |

)
=. EQY'\/e"

1A Windows 10
O © Pro
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https://docs.docker.com/engine/installation/
https://download.docker.com/win/stable/Docker%20for%20Windows%20Installer.exe

Labl.l - Installation (Mac)

https://docs.docker.com/engine/installation/

®* https://docs.docker.com/docker-for-mac/install/

® Mac 2010 hardware model or newer

® MacOS El1 Capitan 10.11 or newer

* At least 4GB RAM @
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https://docs.docker.com/engine/installation/
https://docs.docker.com/docker-for-mac/install/

Labl.l - Installation (Toolbox)

https://docs.docker.com/engine/installation/

®* https://docs.docker.com/toolbox/overview/

® Any Windows system Docker for Windows doesn’t support

® Any Mac system Docker for Mac doesn’t support

* Docker Toolbox _ git Q:?E%
virtualbox
=0 6 §
Wlndows7 \9

L ||
Windows 10 S (NS XN semite
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https://docs.docker.com/engine/installation/
https://docs.docker.com/toolbox/overview/

Labl.l - Installation (Toolbox)

‘ App A App B App C

_. |
m ‘ Bins/Libs || Bins/Libs Bins/Libs App D
a Docker Docker Bins/Libs

Llwﬁ — Guest OS Guest OS Guest OS
DebianGNU 4.4.74-boot2docker

Hypervisor

3
N VirtualBox

Infrastructure

>
Windows*7
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Labl.]l - Installation (Linux)

* https://docs.docker.com/install/#server

* Enterprise Edition &%

%
CentOS UbUﬂtU@ SuSE ui‘iﬂ”ﬁt

e Community Edition 7, ‘E’
debian

?
CentOS u bu n tU

The easy way (CE): ( @i
curl -fsSL “https://get.docker.com/” | sh

sudo systemctl start docker
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https://docs.docker.com/install/

[ Welcome to nginx! x\ . Guest

Labl.2 - Docker Commands

Welcome to nginx!

If you see this page, the nginx web server is successfully installed and
working. Furtl ration is required.

docker pull nginx B e S e e
docker login S
docker tag nginx <username>/nginx

docker push <username>/nginx

docker run —-itd nginx

docker ps

docker run -itd -p 80:80 -—--name test nginx:1.12.2
curl localhost

docker rm —-f <containerID>

Uy 0 O A Uy Uy 0 O

inwin



Labl.2 - Docker Commands

$ git clone https://github.com/acinwinstack/minikube-in

cd minikube-intro-workshop/

docker build -t <username>/helloworld:vl ./build/
docker images
docker run -itd --name test2 -p 8080:80 \

<username>/helloworld:vl
curl localhost:8080

docker push <username>:helloworld:vl

inwin



How does 1t work?

Client/User

docker build

docker pull

docker run

Host Machine

Docker daemon I
L]

T

Containers \Fmages

4—’3.(‘?-
»

)

¢
z

Docker Hub

Ch

-l

ﬂf e,
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Commands:
h
build

Commands

cp

logout
logs
pause
port

ps

pull
push
rename
restart

Attach local standard input, output, and error : : a running container

Build an image from a Dockerfile
Create a new image from a container's changes
container and the local filesystem
Create & new container
Inspect changes to files or directories on a container's filesystem
Get real time events from the server
Run a command in & running container
Export a container's filesystem as a tar archive
Show the history of an image
List images
Import the contents from a tarball to create a filesystem image
Display system-wide information
Return low-level information on Docker ohjects
Kill one or more running containers
Load an image from a tar archive or STDIN
Log in to & Docker registry
Log out from a Docker registry
Fetch the logs of a container
Pause all processes within one or more containers
List port mappings or a specific mapping for the container
List containers
Pull an image or a repo

itory from a registry
ory to

K
Push an image or a repositor a registry
Rename & container
Restart one or more containers
Remove one or more containers
Remove one or more images
Run a command in a new
Save one or more images to a tar archive
Search the Docker Hub for images
Start one or more stopped containers
Display a live stream of container(s)
Stop one or more running containers
Create a tag TARGET IMAGE that refers to SOURCE_IMAG
Display the running processes of a container
Unpause all processes within one or more containers
Update configuration of one or more containers
Show the Docker wversion information

Block until one or more containers stop, then print their exit codes



Intro to Kubernetes

A powerful container orchestrator open
sourced by Google Inc.
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Introduction E

* KuBepvntnc: Governor, Pilot.

K8 kubernetes

° S

* Current Release: 1.11+

* https://kubernetes.io/

* Release Roadmap
https://github.com/kubernetes/kubernetes/milestones/
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https://kubernetes.io/
https://github.com/kubernetes/kubernetes/milestones/

Kubernetes Cluster

- )

Master Container | Container | I Container | Container

v

v

10G [---------] Network:172.24.0.0/24
Switch | . N R ——— o eay:172.24.0.254

-~
Container | Container | I Container |
»
- I Container | I Container I
Pod Pod
\. \.,
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Kubernetes Concepts

. Controllers

©)

O
O
O

Deployment
Stateful Set
Daemon Set
Job

o Service

© 2018 INWINSTACK iNc. All rights reserved.
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Pick Two!

BigTable-like systems
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Kubernetes Concepts - Controllers

* Deployment
O Stateless

0 Randomly assigned identities
o Availability > Consistency
o [Web Frontends]

QX

© 2018 iINWINSTACK inc. All rights reserved.
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Kubernetes Concepts - Controllers

e Stateful Set

Keeps states

Persistent data

Fach has its own identity
Availability < Consistency
[Databases]

[Message Queues]

O O O O O O
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Kubernetes Concepts - Controllers

e Daemon Set

Background process

One pod per node
Node labels
[Cluster Storage]
[Logging]

[Node Monitoring]

O O O O O O
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Kubernetes Concepts - Controllers

e Jobs
o Batch Pattern N

o Run 1n parallel
O Run to completion (then exit)
o Independent but related processes

© 2018 INWINSTACK iNnc. Allrights reserved. CONFIDENTIAL
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Kubernetes ConcePts — Service

- )
dBal ClusterIP
aon Tan m s 10.101.214.237 curl 10.101.214.237
] l
!
10.32.0.3:80 HoEH.0. 880
Internet
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—\/ \ Svc ) \ y
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o)
© & NodePort =l 80 Container Container
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Lo o !
o ! 10.32.0.3:80 81 Container Container
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Concepts

Kubernetes Concepts > ovren

» Kubernetes Architecture

» Extending the Kubernetes API
» Containers
There’s more!! v Workloads
» Pods
v Controllers
Replica Sets

SO many tools to choose from...

Replication Controller

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

StatefulSets

PetSets

Daemon Sets

Garbage Collection

Jobs - Run to Completion

Cron Jobs
» Configuration
» Services, Load Balancing, and Networking
» Storage

» Cluster Administration
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https://kubernetes.io/docs/concepts/

Lab#2 Minikube

Local, single node K8s cluster
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Lab DescriPtion

N ® B 192.168.99.100:32425 x
i S l n g l e N O de &« C @ Not Secure \ 192.168.99.100:32425
* Persistent Storage Hello world!
: Hostname: web-ccfdc58bd-fvfsh
* ROlllI’lg update Total Visits: 55

Visits since connected to Redis: 19
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Lab2.]1 - Installation

https://kubernetes.io/docs/tasks/tools/install-minikube/

#kubectl

Contalner

Container

Conta;ner Container
Container

cccccccccccccccccccc
aaaaaa

kkkkkkkkkk

ﬁypervisor
(VirtualBox)
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https://kubernetes.io/docs/tasks/tools/install-minikube/

Lab2.2 - Minikube Commands

minikube start

minikube dashboard
minikube ssh

minikube

& [17:09:49 alfie.c@r

MBP Desktop $] © Overview - Kubenetes Dasht x
minikube ssh

& C ®192168.99.100

© kubernetes

Services
Age
© e 0360 23m
Linux minikube 4.9.64 #1 SMP Tue Jan 23 23:15:00 UTC 2018 x86_64 GNU/Linux
$ whoami detaut
docker Secrets
s
Workioads Age +
cron Jobs
Daemon sets
Deployments
Jobs
Pods

iNnwin




Lab2.3 - Run the Web App

$ kubectl apply -f labl/redis pod.yml

$ kubectl get po -o wide
write down the pod IP of redis

$ vi labl/web deploy.yml

Config REDIS IP

$ kubectl apply —-f labl/web deploy.yml

inwin



Lab2.4 - Expose the Web App

kubectl expose deploy hello-world-deploy \
—-—-name hello-world-svc \
-—-type NodePort \

-—-port 80 \

-—target-port 80

kubectl get svc

write down the NodePort IP of hello-world-svc

curl <minikube>: NodePortIP

inwin



Lab2.5 - Persistent Volume

$ vi lab2/web deploy.yml

Config REDIS IP

$ kubectl apply —-f lab2/web deploy.yml

inwin



Production Solutions &

Case Studies
@

Infrastructure designs for production, with a
successful story to tell
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K8s Minimum Specs

EAE (EMREHE) ARERAE HAE
CPU 8 Core
Kubernetes RAM 32GB
Master HDD 1TB SATA
NIC 10Gb ports
CPU 16 Core
RAM ©4GB
Kubernetes Node
HDD 1TB SATA
NIC 10Gb ports

© 2018 iINWINSTACK inc. All rights reserved.
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K8s Minimum Architecture (HA)

%

Master

m-m-

Physical Server

%

Master

mwm

Physical Server

mmm

Master

Physical Server

Deploy Node |

T

Physical Server

| N e EE: 10Gb Switch

Deploy Network

Public Network

K8S Private Network

© 2018 iINWINSTACK inc. All rights reserved.
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Node

=D =)

Physical Server

%

Node

== =)

Physical Server
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Kubernetes + Ceph

Master Master Master Node Node Node

---
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Virtual Kubernetes

o o| o
Node
Controller Controller Controller

Ot | (3 @ — % )
Master Master Master Node Node Node Node

VM vM vM VM VM VM VM

Compute Compute Compute
Physical Server Physical Server Physical Server
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A Successful Story - User Background

A Hospital in Taipeil

Java developers

Already using Docker containers

CI/CD practice with GitLab + Docker

3

Dock

API=E

We know our
containers
very well..

2l
g
¢l
ok
g
8|
1l
y
i
11
i
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A Successful Story - User Background

* EMR System Applications
* HR Software Applications
* Radiology Information System Applications

gA

Dock

API=E

g
¢l
i
1
H
I
f
i
i
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The Challenge

* Docker Swarm 1s not enough 5o

* Require auto-scaling

* Require multi-tenancy
* Require various deploy methods
* Require S3 storage solution

* Require infrastructure scalability for the future
(for both application and storage)

* Require user-friendly interface for both tenants &
admins

© 2018 INWINSTACK iNnc. Allrights reserved. CONFIDENTIAL
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The Challenge

* Docker Swarm 1s not enough

* Require
* Require
* Require
* Require

* Require

OO
auto-scaling
multi-tenancy

various deploy methods

S3 storage solution

infrastructure scalability for the future

(for both application and storage)

admins
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The Solution

Master -
+
Node

Physical Server Physical Server
I I |
T= ==
©®
OSD
VM VM VM VM
VMware
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The Solution

Application Application Application

ﬂ“ Rancher

Docker
Registry

'F"";:'E:.
{[He e
Wmmi

M

Kubernetes

@ Ceph
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The Impact - CI/CD Pipeline

Container
Build Pipe

A
I
I
I

J enns

Registry Rancher

228, . ﬂJ
D;cker b

Auto Service Generation
at Docker image update

JTumo) Spod

yisssEEEEEgEnanny

Dev
Engineer

\ 4 vy
Testing Production
Environment Environment

. Kubernetes

Test & Revise

SESEEEEEEEEEEEEEEEEE
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The Impact - Storage Optimization

\g Production Service
. - . € S
ient Environment (ie. Web) 2

Client/User

& [ -
HEs X-Ray Image URL
MM

es

@ Ceph
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Conclusion

What should you REALLY take away today?
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Things to Consider.. B

kubernetes
* What’s best for your app?

i.e. VMs vs Containers

What are your customized requirements?
1.e. Dev? Ops? DevOps?

What specific open source apps are 1n interest?
i1.e. Web (wordpress, apache, php);
DB (redis, postgresgl, mongodb) ;

© 2018 INWINSTACK iNnc. Allrights reserved.
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Things to Consider..

Determine how much hardware resource 1is available

Determine what architecture utilizes the most of your resource
(keep application priorities in mind)

A\

ASK inwinSTACK!!

© 2018 INWINSTACK iNnc. Allrights reserved. CONFIDENTIAL




L

[x]
% MERNEROERL D
LE www.inwinstack.com

=1 3
ﬁi

[=]

= =

The information contained in this document
is confidential, privieged and only for the
intended recipient and may not be used,
published or redistributed without the prior
written consent of inwinSTACK Inc.

s s
T R Y

il

S
R N
\Q&E\\\\\\\\\

A

\t' L\ \ \\\N\NSSNS
\:‘ : “‘\\\\:\:‘i N

|

MRV INNOTD
NN N N NN NN

%




