Christopher M. Judd



Christopher M. Judd
CTO and Partner at QM

Manifest

Central Ohio Java Users Group |eader

=2 Java

Champions

24x7

Getting Started
With

—

, x W» a

e - \\, L'/W'\Fv- N f :2
B = = B OMENTS;
v‘ ) - A "

J ty Chiriitepaer M. Judd

_ o
Beginning =

Groovy e
Grails

Enterprise
Java Development
on a Budget

o

Eclipse JST

Plug-ins for JZEE Development

24x7
DOCKER MONITORING
GetDetaied Isight into Dacker Containers

Gm

G
=1 Ny




Wl Cautrier F 252 PN
Remarkable

Ohio

oHIo
hio | eTech Ohio

L8 IOS FIRAT
STATERONSE

LT

o o nsnd o e T Jn s o e e by

T ey
b o et bt o e ey’
l ¥ wsbes oL

LT

1220 PN
§:§ GEEMAN VILLAGE SUCIELY

o) Welcome D Materfe German Vikape'

ine
strol
stay

Events

Iaate

Homdwrﬂ’ing

—
7\

e,
\
\

//‘
) w (+4)

—
IMBLOGK

ol Curier <%




Docker hub

daemon user

Hee L nuez-db:1.0

nuez-db nuez-db

tomcat 7/
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NUEZ

The blog about anything....really... Anything! Homel All Posts About
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More stuff here. Learn more »
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Docker compoeition for the nuaz-db and nuez web application.
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nuez-docker
An example of a docker file that creates an image for nuez from a UAL.
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Docker DZone Refcardz
Prerequisites

» Docker Toolbox (Mac or Windows)
e Docker Install (Linux)
« Docker Hub Account

Code

nuez (web app)

nuez-db (mysql database image)

nuez-docker (nuez web application image)
nuez-compose (docker composer for nuez & nuez-db)
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REFCARDZ

BY CHRISTOPHER JUDD

ABOUT DOCKER

Almost overnight, Docker has become the de facto standard that
developers and system administrators use for packaging, deploying, and
running distributed and cloud native applications. It provides tools for
simplifying DevOps by enabling developers to create templates called
images that can be used to create lightweight virtual machines called
containers, which include their applications and all of their applications’
dependencies. These lightweight virtual machines can be promoted
through testing and production environments where sysadmins deploy
and run them.

Docker makes it easier for organizations to automate infrastructure, isolate
applications, maintain consistency, and improve resource utilizations.

Like the popular version control software Git, Docker has a social aspect
in that developers and sysadmins can share their images via Docker Hub.

Docker is an open source solution that is available as the free
Community Edition or the subscription based Enterprise Edition for
multiple platforms. Docker runs natively on Linux since Docker was
originally built on Linux containers but it also works on Mac and
Windows. Many enterprise tools have also grown up around Docker
to make it easier to manage and orchestrate complex distributed and
clustered applications architectures.

DOCKER ARCHITECTURE

Docker utilizes a client-server architecture and a remote API to manage
and create Docker containers and images. Docker containers are created
from Docker images. The relationship between containers and images
are analogous to the relationship between objects and classes in object-
oriented programming, where the image describes the container and the
container is a running instance of the image.

Clients Hosts Registries

Docker hub -

repository 1

(s5e)

repository 2

rivate registry

repository

Getting Started With Docker e

» About Docker

» Other Helpful Commands
» Docker Machine

» Enterprise Docker

A recipe or template for creating Docker
Docker ) ) . .
containers. It includes the steps for installing and
Images )
running the necessary software
Docker Like a tiny virtual machine that is created from the
Container instructions found within the Docker image
Command-line utility or other tool that takes
Docker advantage of the Docker API (docs.docker.com/
Client reference/api/docker_remote_api) to communicate
with a Docker daemon
A physical or virtual machine that is running a
Docker . .
Host Docker daemon and contains cached images as
well as runnable containers created from images
A repository of Docker images that can be used
Docker to create Docker containers. Docker Hub
Registry (hub.docker.com) is the most popular social
example of a Docker repository.
A utility for managing multiple Docker hosts,
which can run locally in VirtualBox or remotely
Docker . ; )
N in a cloud hosting service such as Amazon Web
Machine ) X
Services, Microsoft Azure, Google Cloud Platform,
or Digital Ocean.

packet

Packet is a bare metal cloud built
for developers.

VISIT DZONE.COM/REFCARDZ FOR MORE!

933 ' 'DZone

REFCARDZ

Getting Started With

Kubernetes

UPDATED BY CHRIS JUDD
ORIGINAL BY ARUN GUPTA

WHAT IS BERNETES?

Kubernetes (kubernetes.io) is an open source orchestration system
for managing containerized applications across multiple hosts,
providing basic mechanisms for the deployment, maintenance, and
scaling of applications. Originally created by Google, in March of 2016
it was donated to the Cloud Native Computing Foundation (CNCF).

Kubernetes, or "k8s" or "kube" for short, allows the user to declaratively
specify the desired state of a cluster using high-level primitives. For
example, the user may specify that they want three instances of

the Couchbase server container running. Kubernetes’ self-healing
mechanisms, such as auto-restarting, re-scheduling, and replicating
containers then converge the actual state towards the desired state.

Kubernetes supports Docker and Rocket containers. An abstraction
around the containerization layer will allow for other container image
formats and runtimes to be supported in the future.

KEY CONCEPTS OF KUBERNETES

POD

A Pod is the smallest deployable unit that can be created, scheduled,
and managed. It’s a logical collection of containers that belong to

an application.

Each resource in Kubernetes is defined using a configuration file. For
example, a Couchbase pod can be defined with the following .yaml file:

apiVersion: vl
kind: Pod
# labels attached to this Pod
metadata:
name: couchbase-pod
labels:
name: couchbase-pod

spec:
containers:
- name: couchbase
# Docker image that will run in this Pod
image: couchbase
port
- containerPort: 8091

LABEL

A label is a key/value pair that is attached to objects, such as pods. In
the previous example, metadata.labels define the labels attached
to the pod.

Labels define identifying attributes for the object and is only meaningful
and relevant to the user. Multiple labels can be attached to a resource.
Labels can be used to organize and to select subsets of objects.

DZONE.COM

What Is Kubernetes?

Key Concepts of Kubernetes
Kubernetes Architecture

Getting Started With Kubernetes
Run Your First Container

Scale Applications

REPLICA SETS

A replica set ensures that a specified number of pod replicas are
running on worker nodes at any one time. It allows both up- and
down-scaling the number of replicas. It also ensures recreation of a
pod when the worker node reboots or otherwise fails.

NOTE: Replica Sets replaces Replication Controllers.

A Replica Set creating two instances of a Couchbase pod can be
defined as:

apiVersion: extensions/vlbetal
kind: ReplicaSet
metadata:
name: couchbase-rs
spec:
# Two replicas of the Pod to be created
replicas: 2
# Identifies the label key and value on the Pod that
# this Replica Set is responsible for managing
selector:
matchLabels:
app: couchbase-rs-pod
matchExpressions:
- {key: tier, operator: In, values: ["backend"]}
template:
metadata:
labels:
# label key and value on the pod.
# These must match the selector above.
app: couchbase-rs-pod
tier: backend
spec:
containers:
- name: couchbase
image: couchbase
ports:
- containerPort: 8091

packet

Packet is a bare metal cloud built
for developers.

VISIT DZONE.COM/REFCARDZ FOR MORE!

https://dzone.com/refcardz/getting-started-with-docker-1

https://dzone.com/refcardz/kubernetes-essentials
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&> docker

An open platform for distributed
applications for developers and sysadmins

Build Ship Run
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Clients Hosts Registries

local host

Docker hub

daemon repository 1

container 1 image 1 :
[dooker image 2

container 3a image 3

repository 2

container 3b
'
, image

remote host

¢ T orivate registry
Y 4
Y 4 .
: . repositor
docker container 3 image 3 P y
maChine ....... Image 5

container 5 image 5

container 6 image 6



docker run —it ——rm —-p 80:80 nginx

Unable to find image 'nginx: latest' locally

latest: Pulling from library/nginx

8176e34d5d92: Pull complete

5b19c1bdd74b: Pull complete

4e9f6296fa34: Pull complete

Digest: sha256:4771d09578c7c6a65299e110b3eelcPa2592t5ea2618d23e4ffe/7adcablcebde
Status: Downloaded newer image for nginx: latest

o ] Welcome to nginx! X

& C @ Not Secure 192.168.99.100
£ aws S bootcamp [regatta [ iqity E5 manifest 5 willowwood [ judd [5 codemash

Welcome to nginx!

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

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.
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infrastructure automation

Ken the £ol/ owwing commands
apl—gel r1/S ?/ tnless you are on CentOS
. virme Jelc /)t mezone
and add America/Neco_York
. vim Jete/rnss ?/ / ry Chf
and add Ffederated

and add lower_case_table_rares = |

——



infrastructure automation

FROM mysql:5.5.45
COPY my-custom-entrypoint.sh /

RUN echo America/New_York | tee /etc/timezone

&& dpkg-reconfigure ——frontend noninteractive tzdata
RUN echo "federated" >> /etc/mysqgl/my.cnf
RUN echo "lower_case_table_names = 1" >> /etc/mysql/my.cnf

ENTRYPOINT ["/my-custom-entrypoint.sh"]
CMD ["mysqgld"]



sandboxing/isolation

apache—-maven-2.
apache—-maven-3.
apache—-maven-3.
apache-tomcat-5.5.17
apache-tomcat-6.0.29
apache-tomcat-7.0.37
apache-tomcat-8.0.21
apache-tomcat-8.0.27
grails-1.3.5

grails-1.
grails-1.
grails-2.
grails-2.
grails-2.
grails-2.
grails-2.
grails-2.
groovy-1.
groovy-2.
groovy-2.
groovy-2.
jdk-1.6.
jdk-1.7.
jdk-1.8.
mysql-5.

2.1
0.4
2.1
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sandboxing/isolation

client 1/project 1 client 2/project 2

daemon daemon

jvm 1.7/tc 7 jvm 1.7/tc 7 nginx 1.95 nginx 1.95

jvm 1.8/tc 8 jvm 1.8/tc 8 node 4.2.1 node 4.2.1

mysqgl 5.5 mysqgl 5.5 mongoDB 3 mongoDB 3

mysql 5.6 mysql 5.6

jvm 1.6 jvm 1.6
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\Dev 1 )

(" jdk-1.7.0_45-b18 )

( tomcat 8.0.5 )

( mysql 5.5.45 )
Mac OS X

maintain consistency

.
T )

)

( 3\
\Dev 2 )

(jdk-1.8.0_25-017 )

( tomcat 8.0.21 )

( mysql 5.6.27 )
Windows 10

( jok-1.7.0.25-b7 )

( tomcat 8.0.16 )

( mysql 5.6.1 )

CentOS 6

.
ST )

)

(" jdk-1.7.0_45-b18 )

( tomcat 8.0.16 )

( mysql 5.6.25 )
CentOS 6.5

A

-
\PROD )

( jdk-1.7.0_2507 )

( tomcat 8.0.1 )

( mysai5552 )
CentOS 6.7




daemon

jdk-1.7.0_45-b18
tomcat 8.0.5
centos 6.7

mysql 5.5.45
centos 6.7

daemon

jJdk-1.7.0_45-b18
tomcat 8.0.5
centos 6.7

mysql 5.5.45
centos 6.7

maintain consistency

daemon

jdk-1.7.0_45-b18
tomcat 8.0.5
centos 6.7

mysql 5.5.45
centos 6.7

daemon

jdk-1.7.0_45-b18
tomcat 8.0.5
centos 6.7

mysqgl 5.5.45
centos 6.7

daemon

jdk-1.7.0_45-b18
tomcat 8.0.5
centos 6.7

mysql 5.5.45
centos 6.7




better resource utilization

Virtual Machine
App B

Bins/Libs

Guest OS

Hypervisor

Host OS

Server

Docker

App B

Bins/Libs

Docker Engine

Host OS

Server




easy experimentation

® & O O

ubuntu CentOS fedora debian

NGMX nedex & redis
1 ‘/é)& PRHOAXY BRaboit

N *I . =" Y
@ eOL' 2, elasticsearch Couchbase |

cassandra
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Docker Toolbox

b al I VY Ea. it s (AAAA) A LI al VIV Y Ea s NALAaAAva 1) f\,,;‘ " . \ 1 ~ . PaTa N A
Getting Started Guide (Mac) | Getting Started Guide (Windows) | Contribute to Toolbos

Compatible with Mac OS X 10.8+ and Windows 7+

https://www.docker.com/toolbox



machine 2

default

daemon daemon

container 1 image 1 container 2 image 2




Enable Virtualization
https://docs.docker.com/engine/installation/windows/
Turn Off Hyper-V
bcdedit /set hypervisorlaunchtype off
restart
Install latest version of Virtual Box (5.0.12)
Install Docker Toolbox
uncheck “Install Virtual Box™ checkbox

bcdedit /set hypervisorlaunchtype auto


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

cjudd — bash --login — 80x24
## N
B8 #8 ## ==
B8 B8 B2 B2 ¥R ===
/llllllll!l!l"llllllll.l".lllllll\—/ ===
\ 0 _/
\ \ _—
\ \ /

docker is configured to use the default machine

with IP 192.168.99.100
For help getting started, check out the docs at https://docs.docker.com
cjudd:~ $ |}

—

Docker Quickstart Terminal




o0e

Containers

nuez-db
uez-db

f1as] - -
"*f] DOGKER CLI

@ LOGIN

Recommended

kitemaic

hello-world-nginx

A lignt-weight nginx conainar
that demonstrates the features of
Kitematic

67 41N coo‘ CREATE

offic al

redis

RAMR I &0 npan So0ma kay-
value gtore that funciione ae a
dalka slruciure server,

P3IK L 172M ecc | CNEATE

offical
solr

Solr ia the popular, blazing fas,
OPRN SNUMCR ANTAITISA SEEMN
platform built on Apache. ..

offic:al
ubuntu-upstarl
Unstar: 1s an event-based

replacement ‘or the /sbinfinit
daemon wnich s1ars Processes. ..

69 4% 275K coo’ CREATE

30e ) BsaK con | CREATE

All

ofticial 2
ghost

Gnozt ie a free and cpen esource
bloaging platform written in

JavaScrpt
2497 & 3N coo | CREATE
official R
rethinkdb

RAINKDR I8 ar NDAN-SOLIMR,
document databace that makee it
vasy 0 Dald axxd scale realere...

351 L 8M soo | CNEATE
official bad
elasticsearch

Elasticaecarch is & sower'ul open
SOUITA SEAMN AN analyting
engine that mekes date ecasy to..

7 BC 5 31M oon CREATE

official D
memcached

Free & open source, high-
performance, distributed memory
object cacnrg svstem.

Q625 4 TN coo | CREATE

Recommended My Repos

ofticial o
jenkins

Official Jenkine Docker image

22K <& 13M ooo | CREATE

kirematic

minecreft

Tha Mihazaft multinlayer Sarver
alowe two or mare gplayere to
play Mirecra’t logelher

D75 34K eoo | CNEATE
official o
postgros

The FostgreSQL ckject-relational
datahAsa system provides
raliadblity and data integrity.

(29K <% 2/M ooo | CREATE

official
rabbitrmeg
RabbtvQ is a higny rel@die

enterprise messaging sysiem
based on the emarging AMQP. ..

D AK S 1INV coo | CREATE

prs

Kitematic

My Images




NAME
aws-pres
default

$ docker-machine 1s

ACTIVE

DRIVER
amazonec?Z
virtualbox
virtualbox
virtualbox
virtualbox

2. bash

STATE URL

Stopped

Running tc¢p://192.168.99.100:2376
Stopped

Stopped

Stopped

command-line

DOCKER

Unknown
vl.12.3
Unknown
Unknown
Unknown

ERRORS




DOCS EVENTS COMMUNITY  SUPPORT  TRAINING PARTNERS BLOG LOG-IN SIGN-UP

What Is Docker? Solutions GetDocker Pricing OpenSource Company

V/elcume o the Dous Searzh the doc C~

. @Get started with Docker for
Dackar Fagine M aC Get started with

Dacker tar Vac
Docker for Mav Fstimated reading me: & minwtes Download Docker

rar Mac

Gotting Started Welcome to Cocker for Mac!
What 10 <ncw

Cener for Man ve Please read through these topics or how to cet staried. To give us feedback on perore you Insta |

Cceker Toolbox your experience wth the app énd repot bugs or proklems, 'og ir to our Docker Step 1. Ins:all and
) Run Docker tor Mac
for Mac forum,

Leveraging Mulu- Step 2. Check
CPU Arcnilsciure versions cf Docker
Suppart Already have Docker for Mac? If you already have Docker for Mac gpglr:/e;cﬁmpose.
, ; installed, and are ready to ¢at started, skip over 1o the Centing Startec with

\eslwerking .

’ Docker tutorial. Step 2. Explore the
app'ication and run
examples

Filz syztem charing
Freferences
Download Docker for Mac )
Trouslesnccting Ceneral
fyou have nct already done so, please instal Docker for Mac. You can downloac i it
FACa insté/lers from the steble or keta charrel.
Docker Daemon
o |Beta feature)
Example Applications -~or more abolt stable ard keta charnels, see the FAQs.
File sharing
8';-:::329&1!(:5 Stable channel Beta channel Prvacy
Tns installer is “ully baked and tested, and This insizller offes cutting edge features and Uninsta | or reset
Rsloase Nules comas with the ‘atest GA version of Cocke- cornes wit the 2xperimental version of
Eng he Docka’ Engine, wn ch s daserned in the Instzlling bash
Docker Experimental Features SEACME on cempletion
Docker for Vindowe Tnsis 1€ best channel to use f vou want a GitHuo.
rel able p attarm to wo'k with Whera to go next

This Is the best channel to use if ycuwant to
Tnazse releases ‘ollow @ version schadule wth  experirment with featuras we are wor<ing on
a onger I2ac time than the natas synchad as they hacame aval able, and can westrer
CS Doucker Enging witn Cocke- Engire releases and 1otfixes. some instakility and bugs Thiscranne is a

https://docs.docker.com/docker-for-mac/

Dackar Compose




daemon

container 1 image 1




e s & © 2 3

Docker is running
About Docker

Preferences... R
Check for Updates...
Diagnose and Feedback...

Documentation
Kitematic

More of Docker b

javajudd : Sign out
Repositories =
Swarms =

Quit Docker 3Q



daemon

container 1 image 1

daemon

container 1 image 1

W0

L)

eval "$(docker-machine env default)"

unset $1{'!'DOCKER_x}




DOCS EVENTS COMMUNITY SUPPORT TRAINING PARTNERS BLOG LOG-IN  SIGN-UP

What Is Docker? Solutions Get Docker Pricing Open Source Company

We come to ths Docs Search the doC O\

o (et started with Docker for
Docker Enging ¢ W i N d OWS Get started with

Docker fo* Wincows

Docker for Mxc Estimated reading time: 22 minutes Dovmlcad Docker

for Wincows

1 - . .
Yocker for Windows Wealceme te Docker for Windowsl

wrat 1c know

Please read through these topics on how to get started. To give us your fecdback before you Instal

Getting Started
on your expericnce with tha app and report hugs or problems, Iog in 1o our About Windows
) containars anc
Logs and Docker for Windews forum. Wndgws' Server
Trouslkeshooting 2016
. . Step 1. Ins:all Doceer
EAQe Already have Docker for Windows? If you already have Docker for o el e
Windows installee, and are ready to get started, skip aver to the Getting
o Step 2. Start Locker
Example Azplications Started with Docker tutorial. e
[ r
Open Bource : b
o Engine, Comoaoss,
Download Docker for Windows e
Roloasc Notos F you have not already dere so, please install Docker for Windews, You can Step 4. Exp ore the
download installers from the stable or beta channal. For more about stable and ;r‘mp;:‘llf::m ane rn
Docker Composs ’ e
beia channels. see the FAGs.
Set up tab
C8 DPocksr Engine é(fma_)lggollr in
Stable channel Beta channel R
Docker Datacenter Ihis instzller Is fuly ba<ed and tested, end Ihi3 Instzllzr ofers cutting edge features cnd Docker Semings
corngs with the Istest GA version of Docke: ccmes with the exper mental version of ~
S - [ o z Lerera
Jocker Cloud Eng ne. Docker v.ngine, wh ¢ is descrbed in the
Docker xnerimental Features README ¢n |
Thisisthe best cratnel touse If youwanta  GitHub, K o
Docker Hub reliable p atfcrm to work with, Frewrall rules f
This Is the best cranne to use if you want 1o shrgrgg a rlee; ol
, Ihese releasss tollow a version scredule wth  experiment with features we are working or
Dooker Bacene W 2 Innaer lead vime thar the batas evnehad  acthey necome avalzhle and can wearha

https://docs.docker. com/docker-for-windows/



daemon

container 1 image 1

windows

daemon

container 1 image 1




windows

daemon daemon

container 1 image 1 container 1 image 1

About Docker...
Check for Updates...

Settings...

Switch to Windows containers... ;-"j,'," :

Documentation...

Diagnose & Feedback...
Open Kitematic...

Exit Docker



|

Recycle Bin

Command Prompt

#Microsoft Windows [Version 10.0.14393]
@ (c) 2016 Microsoft Corporation. All rights reserved.

DocC:\Users\Christopher Judd>docker version

wirClient:

Version: 1.12.3

API version: 1.24

Go version: gol.6.3

Git commit: 6b644ec

Built: Wed Oct 26 23:26:11 2016
0S/Arch: windows/amd64
Server: k

Version: R

API version: 1.24

Go version: gol1.6.3

Git commit: 6b644ec

Built: Wed Oct 26 23:26:11 2016
0S/Arch: linux/amd64 Eemsasumssumanmnes

C:\Users\Christopher Judd>_

([
O

HH O Ask me anything

.

Windows 10 Enterprise Evaluation
Windows License valid for 90 days
Build 14393.rs1_release.160715-1616

9:50 PM
A @A) e




RecyclePS C:\Users\Christopher Ju ocker version

Client:
version: 1.13.0-rc2
API version: 1.25
, Go version: gol.7.3
- Git coonmt: 1f9b3ef
Built: wWed Nov 23 17:40:58 2016
0S/Arch: w1 ndows /amd64
Dockerseryer:
Windo version: 1.13.0-rc2
API version: 1.25
Minimum API version: 1.24
Go version: gol.7.3
Git coonmt: 1f9b3ef
Built: Wed Nov 23 17:4048 2016
0S/Arch: windows /amd64 esmaimnss i it
Experimental: false

PS C:\Users\Christopher Judd>

Windows 10 Enterprise Evaluation

Windows License valid for 90 days
Microsoft Edge Build 14393.rs1_release_inmarket.161102-0100

| = Q > ~ @ T ) 5:07 AM O]

12/5/2016

H- O Ask me anything

([’




‘ > |

MICrosort windows [vVersion 10.0.14395])
(c) 2016 Microsoft Corporation. All rights reserved
Req v 9

CI\>»
1 Welcome to nginx!

- ( ) localhost

Welcome to nginx!

If you see this page, the nginx web server s successfully installed and
working. Furlher configuralion is required.

For online documentalion and supporl please reler lo nainx.org.
Commercial support is available at nginx.com.

s 1hank you for using nginx.

ation
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docker run —e "ASPNETCODE_URLS=http://+:80" —-it ——rm microsoft/dotnet:nanoserver




¢ works on older OSs
@ docker compose

& docker machine
¢ swarm

o
o

use localhost
less overhead
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container 1 image 1




docker version

Client:

Version: 17.12.0-ce

API version: 1.35

Go version: gol.9.2

Git commit: c97c6d6

Built: Wed Dec 27 20:03:51 2017
0S/Arch: darwin/amd64

Server:
Engine:
Version: 17.12.0-ce
API version: 1.35 (minimum version 1.12)
Go version: go0l.9.2
Git commit: ¢c97c6d6
Built: Wed Dec 27 20:12:29 2017
0S/Arch: 1linux/amd64
Experimental: true



docker—-machine version

docker—-machine version 0.13.0, build 9ba6da9



Lab |

|. Install Docker for your specific platform



CREATE MACHINE






.&k docker Lifecycle

create
start
stop
restart
kill
rm
P
env
|s
ssh

docker-machine [OPTIONS] COMMAND [arg..]



create
start
stop
restart
| kill
rm
P
env
|s
ssh

docker-machine [OPTIONS] COMMAND [arg..]



docker—-machine create ——-driver=virtualbox lab

Creating VirtualBox VM...

Creating SSH key...

Starting VirtualBox VM...

Starting VM...

To see how to connect Docker to this machine, run: docker—-machine env lab



NAME
default
dev
clientl
client?

iy Lab

ACTIVE

docker—-machine 1s

DRIVER

virtualbox
virtualbox
virtualbox
virtualbox
virtualbox

STATE

Stopped
Running
Running
Stopped
Running

URL

tcp://192.168.99.101:2376
tcp://192.168.99.100:2376

tcp://192.168.99.102:2376

SWARM



docker-machine env lab

export DOCKER_TLS_VERIFY="1"

export DOCKER_HOST="tcp://192.168.99.102:2376"

export DOCKER_CERT_PATH="/Users/user/.docker/machine/machines/lab"
export DOCKER_MACHINE_NAME="1lab"

# Run this command to configure your shell:

# eval "$(docker-machine env lab)"

eval "$(docker:ﬁéchine env lab)"
docker—-machine 1s

NAME ACTIVE DRIVER STATE URL SWARM
default virtualbox  Stopped

dev virtualbox Running  tcp://192.168.99.101:2376

clientl virtualbox Running  tcp://192.168.99.100:2376

client?2 virtualbox  Stopped

lab * virtualbox Running  tcp://192.168.99.102:2376



tcp://192.168.99.102:2376

docker-machine env lab

export DOCKER_TLS_VERIFY="1"

export DOCKER_HOST="tcp://192.168.99.102:2374q
export DOCKER_CERT_PATH="/Users/user/.docker/nts
export DOCKER_MACHINE_NAME="lab"

# Run this command to configure your shell:
# eval "$(docker-machine env lab)"

eval "$(docker-machine env 1
docker—-machine 1s

NAME ACTIVE DRIVER STATE URL

default virtualbox  Stopped :
dev virtualbox Running tcp://192.168.99.101:2376
clientl virtualbox Running tcp://192.168.99.100:2376
client?2 virtualbox  Stopped ‘

lab * virtualbox Running tcp://192.168.99.102:2376



tcp://192.168.99.102:2376

OC
OC
OC

KE€r—mac
KE€r—mac

Ke€r—mac

Nine env ——S
Nine env —S

Nine env ——S

nell cmd la
nell powers

nell powers

D
nell lab

nell lab | Invoke-Expression



-

0]
N
l') 2
.

New

L 9o ]

o

Settings

&

Discard

Hadoop Playground
= Saved

musicbrainz
@ Powered Off

Hadoop Tutorial 2015
@ Powered Off

boot2docker-vm
@ Powered Off

dev

. & Aborted

—, Running
default

L Powered Off
@ Powered Off

lab
=y Running

“/V
Start

Oracle VM VirtualBox Manager

&+ Details @) Snapshots

= General “  Preview
Name: Hadoop
Playground
Operating System: Ubuntu (64-bit)
*| System
Base Memory: 2048 MB
Boot Order: Floppy, Optical, Hard
Disk
Acceleration: VT-xAMD-V, Nested
Paging
= Display
Video Memory: 12 MB
Remote Desktop Server: Disabled
Video Capture: Disabled
.2 Storage
Controller: IDE
IDE Secondary Master: [Optical Drive] Empty
Controller: SATA
SATA Port 0: Hadoop Playground.vdi (Normal, 8.00 GB)
» Audio
Host Driver: CoreAudio
Controller: ICH AC97
=l Network
Adapter 1: Intel PRO/1000 MT Desktop (NAT)

Adapter 2: Intel PRO/1000 MT Desktop (Host-only Adapter, ‘vboxnet0')




alias dm="'docker-machine'
alias dmlab='docker-machine env lab && eval "$(docker-machine env lab)"'



|. Create a new Docker Machine called lab



DOCKER LIFECYCLE



Dockerfile

* docker Lifecycle

(Docker hub)

repository 1

(host )
nush
tag
build ‘
=~ pull ___—~
commit ) run
container 1

stop

\) start
restart

docker [OPTIONS] COMMAND [arg..]




FINDING & RUNNING
CONTAINERS



@B )
(Docker hub)

tomcat

tomcat:7.0 I pull/m

) run
bf861403270cC




Q tomcat

Il=
w Explore Help

Repaositories (1181)

All

tomcat

official Qm-m

cloudesire/tomcat

public | automated build

dordaoka/tomcat

public | automated build

inspectit/tomcat
public | automated build

cirit/tomecat
public | automated build

andreptb/tomcat

public | automated build

297
STARS

STARS

STARS

STARS

|

STARS

STARS

20M
PULLS

21K
PULLS

6.1 K
PULLS

236
PULLS

341
PULLS

244
PULLS

>

DETAILE

>

DETAILS

>

DETAILS

>

DETAILS

>

DETAILS

>

DETAILE

https://hub.docker.com/




Explore Help

OFFICIAL REPOSITORY

tomcat vy

Repo Info Tags
Short Description Docker Pull Command D
Apache Tomcat is an open source imolementation of the Java Serviet and JavaServer docker pull tomcat

Pages technologies

Full Description

Supported tags and respective
Dockerfile links

* 6.9.44-7re7, €.0-7re/, 6-jre’/, 6.9.44, 6.9, 6 (E-jre//Dockerfie)

* 6.9.44-7reg, €.0-7re8, 6-jre8 (5-red/Dockerfie)

* 7.9.64-Jre7, 7.8-Jre7, 7-jre7, 7.0.64 , 7.0 7 (7-jre7/Dockerfile)

* 7.9.64-Jre8, 7.8-Jre8 6 7-jre8 (7-jred/Dockerfils)

* §.9.28-7re7, 8.8-7re7, 8-jre7, jre7 L 8.6.28 6 8.6, B latest (8-
Jjre7/Dockerlile)

8.9.28-jre8, €.0-7re8, 8-jre8, jre8 (5-ire8/Dockerfile)

For mere information about this image and its histery, please sce the ralevant manifest file

) em - 4da . _ = PR P D T Y T D T T S N




How to use this image.

Run the default Tomcat server (CMD [ "catalina.sh", "run"]):

$ docker run -it - -rm tomcat:8.8

You can test it by visiting http://container-ip:8088 in a browser or, if you nced
access outsice the host, on port 8888:

$ dacker run -it --rm -p 88R8:83880 lomcal:8.0

You can then goto http://localhost:BE888 or http://hosl-ip:88RE in a browser.

The defaul: Tomcat environment in the image for versions 7 anc € is:

CATALINA_ BASE: /usr~/local/tomcat

CATALINA_HOME: /usr/local/tomcat

CATALINA_TMPDIR: /usr/local/tomcat/temp

JRE_HOME : Jusr

CLASSPATH: /usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bi

The dafault Tomcat environment in the image for version 6 is:

CATALINA_BASE: /usr~/local/tomcat

CATALINA HOME: /usr/local/tomcat

CATALINA_TMPDIR: /usr/local/tomcal/temp

JRE_HOME: /usr

CLASSPATH: Jusr/local/tomcal /bin/bootstrap. jar
The configuration files are available in fusr/local/tomcat/conf/ . By default, no user is
included in the "manager-qui" role required to operate the '/manager/html" web
app'ication. If you wish to use this app, you must define such a user in tomcat

users.xml .

License

View licoenase information for the coftware contained in thie imaan




This image Is officially supported on Docker version 1.8.3.
Support for older versions (down to 1.6) is provided on a best-effort basis.

Plazse sea tha Docker installation documentation for details on how 1o upgrade your
Docker daemon.

User Feedback
Documentation

Documentation for this image is stored in the tomcat/ directory of the docker-
library/docs GitHub repo. Be sure 1o familiarize yourself with the rapository's
README .md file before attempting a pull request.

Issues

If you have any problems with or questions about this image, please contact us through a
GitHub iss

You can also reach many of the official image maintainers via the #docker-1ibrary IRC

channel on Freenode.

Contributing

You are invited to contribute new features, fixes, or updates, large or small; we are always
thrilled 1o receive pull requests, and do our best to process them as fast as we can.

Before you star: tc code, we recommend discussing your plans through a GitHub issue,
especially for more ambitious contributions. Th's gives other contributors a chance to point
you in the right direction, give you feedback on your design, and help you find out if
someone else is working on the same thing.




Using CATALINA_BASE:
Using CATALINA_HOME:

Using CATALINA_TMPDIR:

Using JRE_HOME:
Using CLASSPATH:

18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015

/usr/local/tomcat
/usr/local/tomcat

/usr
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar

. 365
. 366
. 367
. 367
. 368
. 368
. 369
. 369
.370
.370
:47.371
147.

371

conf/logging.properties

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]
[main]

org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.
org.

docker run —-it ——rm -p 8080:8080 tomcat:7.0-jre7

/usr/local/tomcat/temp

apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.
apache.

catalina.

catalina

catalina.
catalina.
catalina.
catalina.
catalina.
catalina.

catalina

catalina.
catalina.
catalina.

startup.
.startup.
startup.
startup.
startup.
startup.
startup.
startup.
.startup.
startup.
startup.
startup.

VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.
VersionLoggerListener.

log
log
log
log
log
log
log
log
log
log
log
log

Server version:
Server built:
Server number:
0S Name:

0S Version:
Architecture:
Java Home:

JVM Version:
JVM Vendor:
CATALINA_BASE:
CATALINA_HOME:

Command line argument:

Apache Tomcat/8.0.28

Oct 7 2015 18:25:21 UTC

8.0.28.0

Linux

4.0.9-boot2docker

amd64
/usr/lib/jvm/java-7-openjdk—-amd64/jre
1.7.0_79-b14

Oracle Corporation

/usr/local/tomcat

/usr/local/tomcat
-Djava.util.logging.config.file=/usr/local/tomcat/

18-0ct-2015 23:34:47.372

INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -

Djava.util. logging.manager=org.apache.juli.ClassLoaderLogManager

18-0ct-2015 23:34:47.372
23:34:47.372
23:34:47.373
23:34:47.373
23:34:47.373
production environments was not found on the java.library.path: /usr/java/packages/lib/amd64:/usr/1ib/x86_64—-1inux—gnu/jni:/1lib/x86_64-1inux—gnu:/usr/
/usr/1lib/jni:/lib:/usr/1lib

519

18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
performance in
lib/x86_64—-1inux—gnu:
18-0ct-2015 :34:47.
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
18-0ct-2015
webapps/R00T

.546
.559
.561
.562
. 607
.0618
. 647

line
line

Command
Command

catalina.
catalina.

INFO [main]
INFO [main]
INFO [main]
INFO [main]
INFO [main]

org.
org.
org.
org.
org.

apache.
apache.
apache.
apache.
apache.

startup.VersionLoggerListener.
startup.VersionLoggerListener.

log
log

argument:
argument:

-Djava.endorsed.dirs=/usr/local/tomcat/endorsed
-Dcatalina.base=/usr/local/tomcat
catalina.startup.VersionLoggerListener.log Command line argument: -Dcatalina.home=/usr/local/tomcat
catalina.startup.VersionLoggerListener.log Command line argument: -Djava.io.tmpdir=/usr/local/tomcat/temp
catalina.core.AprLifecyclelListener.lifecycleEvent The APR based Apache Tomcat Native library which allows optimal

INFO
INFO
INFO
INFO
INFO
INFO
INFO
INFO

[main]
[main]
[main]
[main]
[main]

apache.coyote.AbstractProtocol.init Initializing ProtocolHandler ["http—nio-8080"]
apache.tomcat.util.net.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read
apache.coyote.AbstractProtocol.init Initializing ProtocolHandler ["ajp-nio-8009"]
apache.tomcat.util.net.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read
org.apache.catalina.startup.Catalina.load Initialization processed in 812 ms

[main] org.apache.catalina.core.StandardService.startInternal Starting service Catalina

[main] org.apache.catalina.core.StandardEngine.startInternal Starting Servlet Engine: Apache Tomcat/8.0.28

[localhost-startStop-1] org.apache.catalina.startup.HostConfig.deployDirectory Deploying web application directory /usr/local/tomcat/

org.
org.
org.
org.

[:“':Apache Tomcat/7.0.65 X
| & 192.168.99.102:8080 =
... aws | regatta | igity .. manifest | willowwood | . judd | .. codemash | . hadoop | . devtools »
Home Documentation Configuration Examples Wiki Mailing Lists Find Help

Apache Tomcat/7.0.65

l‘._.'-"\1Tﬂ

e Apache Software Foundation
: http://www.apache.org/

Recommended Readina:

Carvar Statiie



Using CATALINA_BASE:
Using CATALINA_HOME:
Using CATALINA_TMPDIR:
Using JRE_HOME:

Using CLASSPATH:

docker run —-it --rm -p 8080:80380 tomcat:7.0-jre’

/usr/local/tomcat s
/usr/local/tomcat 4
/usr/local/tomcat/temp y
/usr 4
/usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jg

18-0ct-2015 23:34:47.365 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Segver version: Apacfie Tomcat/8.0.28
18-0ct-2015 23:34:47.366 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log S&rver built: Oct ¥ 2015 18:25:21 UTC
18-0ct-2015 23:34:47.367 INFO [main] org.apache.catalina.startup.VersionLoggerListener.loggServer number: 8.0.18.0

18-0ct-2015 23:34:47.367 INFO [main] org.apache.catalina.startup.VersionLoggerListener.lgog 0S Name: Linu}

18-0ct-2015 23:34:47.368 INFO [main] org.apache.catalina.startup.VersionLoggerListener.l0g 0S Version: 4.0.%-boot2docker
18-0ct-2015 23:34:47.368 INFO [main] org.apache.catalina.startup.VersionLoggerListener#log Architecture: amd6

18-0ct-2015 23:34:47.369 INFO [main] org.apache.catalina.startup.VersionLoggerListeng#.log Java Home: /usrglib/jvm/java-7-openjdk-amd64/jre
18-0ct-2015 23:34:47.369 INFO [main] org.apache.catalina.startup.VersionLoggerListeger.log JVM Version: 1.7.9_79-b14
18-0ct-2015 23:34:47.370 INFO [main] org.apache.catalina.startup.VersionLoggerList£ner.log JVM Vendor: Oracte Corporation
18-0ct-2015 23:34:47.370 INFO [main] org.apache.catalina.startup.VersionLoggerLigftener.log CATALINA_BASE: /usriglocal/tomcat
18-0ct-2015 23:34:47.371 INFO [main] org.apache.catalina.startup.VersionLoggerl#stener.log CATALINA_HOME: /usr¥local/tomcat

18-0ct-2015 23:34:47.371 INFO [main] org.apache.catalina.startup.VersionLoggepfistener.log Command line argument: -Djaka.util.logging.config.file=/usr/local/tomcat/

conf/logging.properties .
18-0ct-2015 23:34:47.372 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -
Djava.util. logging.manager=org.apache.juli.ClassLoaderLogManager '

18-0ct-2015 23:34:47.372 INFO [main] org.apache.catalina.startup.Versio;?6ggerListener.log Command line argument: —Dja?a.endorsed.dirs=/usr/local/tomcat/endorsed
18-0ct-2015 23:34:47.372 INFO [main] org.apache.catalina.startup.VersighlLoggerListener.log Command line argument: -Dcafalina.base=/usr/local/tomcat
18-0ct-2015 23:34:47.373 INFO [main] org.apache.catalina.startup.VersgfonLoggerListener.log Command line argument: -Dcafalina.home=/usr/local/tomcat

18-0ct-2015 23:34:47.373 INFO [main] org.apache.catalina.startup.
18-0ct-2015 23:34:47.373 INFO [main] org.apache.catalina.core.Apr

VegsionLoggerListener.log Command line argument: -Djaja.io.tmpdir=/usr/local/tomcat/temp
ZfecycleListener.lifecycleEvent The APR based ApachefTomcat Native library which allows optimal

performance in production environments was not found on the javagtibrary.path: /usr/java/packages/lib/amd64:/usr/1ib/x86_64-1inux—gnu/jni:/1ib/x86_64-1linux-gnu:/usr/
1ib/x86_64-1inux—gnu:/usr/lib/jni:/lib:/usr/1lib P '

18-0ct-2015 23:34:47.519 INFO [main] org.apache.coyote.AbstragfProtocol.init Initializing ProtocolHandler ["http—-nio-8080"]

18-0ct-2015 23:34:47.546 INFO [main] org.apache.tomcat.util.pet.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read

18-0ct-2015 23:34:47.559 INFO [main] org.apache.coyote.AbstfactProtocol.init Initializing ProtocolHandler ["ajp-nio-8009"]

18-0ct-2015 23:34:47.561 INFO [main] org.apache.tomcat.utj{.net.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read

18-0ct-2015 23:34:47.562 INFO [main] org.apache.catalinggstartup.Catalina.load Initialization processed in 812 ms

18-0ct-2015 23:34:47.607 INFO [main] org.apache.catalip@.core.StandardService.startInternal Starting service Catalina

18-0ct-2015 23:34:47.618 INFO [main] org.apache.cata

#ha.core.StandardEngine.startInternal Starting Servlet Engine: Apache Tomcat/8.0.28

18-0ct-2015 23:34:47.647 INFO [localhost-startStop-]# org.apache.catalina.startup.HostConfig.deployDirectory Deploying web application directory /usr/local/tomcat/

webapps/R00T 4
® [ @ Apache Tomcat/7.0.65  #x |\ —
&  C | 192.168.99.102:8080 =
... aws | regatta | igity .. manifest | willowwood | . judd | .. codemash | . hadoop | . devtools »
Home Documentation Configuration Examples Wiki Mailing Lists Find Help

Apache Tomcat/7.0.65 wpache Software Foundation

™ .
N Recommended Readina: Ot i

http://www.apache.org/




docker—-machine ip lab

192.168.99.102

|#Apache Tomcat/7.0.65 X

& C  192.168.99.102:8080
_laws | regatta | | iqity .. manifest . willowwood . . judd | codemash | hadoop | . devtools

«

Home Documentation Configuration Examples Wiki Mailing Lists Find Help
Apache Tomcat/7.0.65 Wache Software Foundation
http://www.apache.org/

If you're seeing this, you've successfully installed Tomcat.

Congratulations!

N AA™ Recommended Readina: T



docker—-machine ip lab

192.168.99.102

docker-machine 1s

NAME ACTIVE DRIVER STATE URL SWARM
default virtualbox  Stopped

dev virtualbox Running  tcp://192.168.99.101:2376

clientl virtualbox Running  tcp://192.168.99.100:2376

client?2 virtualbox  Stopped

lab virtualbox Running  tcp://192.168.99.102:2376

[:",Apache Tomcat/7.0.65 X

=
€« & 192.168.99.102:8080 —

Wl aws L regatta el iqity . manifest | willowwood | . judd . codemash | hadoop . devtools »

Home Documentation Configuration Examples Wiki Mailing Lists Find Help
Apache Tomcat/7.0.65 Wpache Software Foundation
— http://www.apache.org/

R ™ Recommended Readina: T



docker—-machine ip lab

192.168.99.102

dockef-machine 1s

NAME ACTIVE DRIVER  STATE URL

default virtualpox Stopped

dev virtugibox Running  tcp://192.168.99.101:2376
clientl virtdalbox Running  tcp://192.168.99.100:2376
client?2 virtualbox  Stopped

lab

yirtualbox Running  tcp://192.168.99.102:2376

® [# Apache , Gl X -
¢ C | 192.168.99.102:8080

Wl aws L regatta el iqity . manifest | willowwood | . judd . codemash | hadoop . devtools

Home Documentation Configuration Examples Wiki Mailing Lists Find Help
Apache Tomcat/7.0.65 ‘ he Apache Software Foundation
- http://www.apache.org/

R ™ Recommended Readina: T

SWARM



(Docker hub)

tomcat

tomcat:7.0 IS pull/m
)run
bf861403270¢

docker run —-it ——rm —-p 8080:8080 tomcat:7.0-jre7



Gab

bf861403270c

)

docker ps

CONTAINER ID IMAGE COMMAND STATUS PORTS NAMES
bf861403270c tomcat:7.0-jre7 ‘"catalina.sh run'" Up 2 seconds 0.0.0.0:8080->8080/tcp reverent_pasteur



tomcat:7.0

bf861403270c

docker ps

,“1GE COMMAND STATUS PORTS NAMES

CONTAINER ID ]
" tomcat:7.0-jre7 ‘“catalina.sh run" Up 2 seconds 0.0.0.0:8080->8080/tcp reverent_pasteur

bf861403270c



tomcat:7.0

reverent_pasteur

docker ps

CONTAINER ID IMAGE COMMAND STATUS PORTS oy,
bf861403270c tomcat:7.0-jre7 ‘"catalina.sh run'" Up 2 seconds 0.0.0.0:8080->8080/tcp reverent_pasteur



Lab 3

|. Run Tomcat 7.0-jre/ container
2. Validate you can see the Tomcat home page
3. Determine the name & id of your container

4. Shut the container down

Hint: you might want to use two command prompts to do this



CREATING IMAGES



Run container and manually install software

Dockerfile



Dockerfile



Dockerfile

FROM mysql:5.5.45

RUN echo America/New_York | tee /etc/timezone && dpkg-reconfigure ——frontend noninteractive tzdata
RUN echo "lower_case_table_names = 1" >> /etc/mysql/my.cnf

ENTRYPOINT ["/entrypoint.sh"]
CMD ["mysqld"]



Instruction

FROM

MAINTAINER

RUN

ENTRYPOINT

CMD

LABEL

ENV

COPY

ADD

WORKDIR

EXPOSE

VOLUME

USER

Description

This is must be the first instruction in the
Dockerfile and identifies the image to

Provides visibility and credit to the author of
the image.

Executes a Linux command for configuring
and installing.

The final script or application used
bootstrap the container making it an

Provide default arguments to the
ENTRYPOINT using a JSON array format.

Name/value metadata about the image.
Sets environment variables.
Copies files into the container.
Alternative to copy.

Sets working directory for RUN, CMD,
ENTRYPOINT, COPY and/or ADD

Ports the container will listen on.

Creates a mount point.

User to run RUN, CMD and/or
ENTRYPOIN instructions..



(lab )

Dockerfile build @
) run
\) stop

start
restart

docker build -t nuez-db .



docker build -t nuez-db .

Sending build context to Docker daemon 35.33 kB

Step @ : FROM mysql:5.5.45

5.5.45: Pulling from library/mysql

ba249489d0b6: Pull complete

19de96c¢c112fc: Pull complete

2e32b26a94ed: Pull complete

637386aea7ad: Pull complete

f40aa7fe5d68: Pull complete

f9cc53679b1f: Pull complete

6b4bdd@d9abc: Pull complete

0661f73588b2c: Pull complete

8c7b0f689dla: Pull complete

ea70677dc485: Pull complete

9d511b9dbf89: Pull complete

0896de2c270f: Pull complete

a29e02ef2642: Pull complete

bb322ed102e5: Pull complete

1c7641968123: Pull complete

2b884c0Obb51d: Pull complete

0daob1l0c6fd8: Pull complete

Digest: sha256:72a09a61824bdaf652e701fcbfleel2f5b132d8fdeat1629ce42960375ded3cb
Status: Downloaded newer image for mysql:5.5.45

———> 0dadbl0c6fd8

Step 1 : COPY docker-entrypoint—initdb.d /docker—-entrypoint-initdb.d/
—-——> 46223bd058b1

Removing intermediate container bcbb6f31fed3

Step 2 : RUN echo America/New_York | tee /etc/timezone && dpkg-reconfigure ——frontend noninteractive tzdata
———> Running in cb82914c1lbe9

America/New_York

Current default time zone: 'America/New_York'
Local time is now: Sun Oct 18 20:53:55 EDT 2015.
Universal Time is now: Mon Oct 19 00:53:55 UTC 2015.

—-——> 928355f67c39

Removing intermediate container cb82914clbe9
Step 3 : RUN echo "lower_case_table_names = 1" >> /etc/mysql/my.cnf
———> Running in 6ccd82a7286¢

-——> 6d23b9680c54

Removing intermediate container 6ccd82a7286¢
Step 4 : ENTRYPOINT /entrypoint.sh

———> Running in c4c00462c691

—-——> 62ad0d0bc850

Removing intermediate container c4c00462c691
Step 5 : CMD mysqgld

———> Running in 1cd40a7e38f8

-——> 16f80cf33da2

Removing intermediate container 1cd40a7e38f8
Successfully built 16f80cf33da2



REPOSITORY,»"

nuez-db«*
tomcat
mysql

Dockerfile

TAG
latest
7.0-jre7
5.5.45

CI

daemon

build

docker 1mages

IMAGE ID

16f80cf33da2
c6838f52cb84
0dadblOcofd8

)run

stop
start
restart

CREATED

8 minutes ago
4 days ago

5 weeks ago

SIZE

214.4 MB
347.7 MB
213.5 MB



Gab

Dockerfile build

restart ™

docker run ——name nuez-db —e MYSQL_USER=nuez—-app -e MYSQL_PASSWORD=nuez+1¥:

—e MYSQL_DATABASE=nuez -e MYSQL_ROOT_PASSWORD=root+1 -p 3306:3306 -d nuez:db

640a1lbf669cc97763d51bc28865a5115a103e9533361f8a7e90d50d61a108d0ec



CI

Dockerfile build

run

stop
w" start
% restart

docker ps

CONTAINER ID IMAGE fWCOMMAND CREATED STATUS PORTS ]
640albf669cc nuez-db "/entrypoint.sh mysql" 11 minutes ago Up 11 minutes 0.0.0.0:3306->3306/tcp nuez-db



CI

Dockertile build

)I’Uﬂ

stop
start
restart

docker run —-name nuez—db —v' /opt/mysql/datadir:/var/lib/mysql \
—e MYSQL_USER=nuez-app -e MYSQL_PASSWORD=nuez+1 \
—e MYSQL_DATABASE=nuez -e MYSQL_ROOT_PASSWORD=root+1 -p 3306:3306 —-d nuez-db

640a1lbf669cc97763d51bc28865a5115a103e9533361f8a7e90d50d61a108d0ec



Lab 4

|. Create a nuez-db image with MySQL

2. Run nuez-db container as a daemon



NETWORK CONTAINERS



39bf696dd057 el

lab-network

- L]
N =N RN RN R RN RN RN R RN RN RN EEEEEEEE RN AN AN AN NN AN AN EEEEEANANEEEEEEEEEEEEEEEEEEEEEEEEEEE -



NETWORK ID

8d5ed05e81c1l
acc/2cedae53
505f6ef9f2ba

docker network 1s

NAME
bridge
host
none

DRIVER
bridge
host
null

SCOPE
local
local
local



docker network create lab—-network

218e86dT00bad1598e9c1cO5baad8cobb5a7fff2eeb3403fee5ed431d7adeb0f

docker network 1s

NETWORK ID NAME DRIVER SCOPE
8d5ed05e81cl bridge bridge local
acc/2cedae53 host host local
218e86df00ba lab—-network bridge local.qﬁmmmma
505f6ef9f2ba none null local



docker network connect lab-network nuez-db



mysql —h 192.168.99.102 —-u root —-proot+l nuez

or

docker run —-it ——network lab—-network ——rm mysql:5.5.45 bash

mysql —h nuez-db -u root -p neuz

run

Drun



Lab 5

|. Run a mysql command-line in a container
and connect to the nuez-db.



run

Drun

lab-network

- L]
N =N RN RN R RN RN RN R RN RN RN EEEEEEEE RN AN AN AN NN AN AN EEEEEANANEEEEEEEEEEEEEEEEEEEEEEEEEEE -



// remove for brevity

docker {
dataSource {

dbCreate = "update"”

url = "jdbc:mysqgl: //${System getenv()[ 'DB_SERVER']}:${System.getenv()[ 'DB_PORT']}/${System.getenv()[ 'DB DB']}"

driverClassName = "com.mysqgl.jdbc.Driver" o oo

username = System.getenv()['DB USER'] L Y 4

password = System.getenv()[ ‘DB PASSWORD'] & T,

pooled = true b Al "V e Y N

properties { e T
maxActive = -1 e SN N
minEvictableIdleTimeMillis=1800000 ?‘1*A f7f v X
timeBetweenEvictionRunsMillis=1800000 g fﬁ;_ N
numTestsPerEvictionRun=3 -
testOnBorrow=true
testWhileIdle=true "
testOnReturn=true e &
validationQuery="SELECT 1"

}

// remove for brevity



Dockerfile

FROM tomcat:7.0-jre7

RUN rm —rf $CATALINA_HOME/webapps/ROOT

RUN rm —rf $CATALINA_HOME/webapps/RO0T.war

RUN rm —rf $CATALINA_HOME/webapps/docs

RUN rm —-rf $CATALINA_HOME/webapps/examples

RUN rm —rf $CATALINA_HOME/webapps/manager

RUN rm —rf $CATALINA_HOME/webapps/host—manager

ENV CATALINA_OPTS -Dgrails.env=docker

ADD https://s3.amazonaws.com/cmj—-presentations/docker-for-devs/nuez.war $CATALINA_HOME/webapps/RO0T.war

CMD ["catalina.sh", "run"]

docker build -t nuez .



Dockerfile

FROM tomcat:7.0-jre7

RUN rm —-rf $CATALINA_HOME/webapps/ROOT

RUN rm —rf $CATALINA_HOME/webapps/RO0T.war

RUN rm —rf $CATALINA_HOME/webapps/docs

RUN rm —rf $CATALINA_HOME/webapps/examples

RUN rm —-rf $CATALINA_HOME/webapps/manager

RUN rm —-rf $CATALINA_HOME/webapps/host—manager
ENV CATALINA_OPTS -Dgrails.env=docker

ADD nuez.war $CATALINA_HOME/webapps/ROOT.war

CMD ["catalina.sh", "run"]

docker build -t nuez .



docker run ——name nuez ——network lab—-network —-d \
—e DB_SERVER=nuez-db -e DB_PORT=3306 —-e DB_DB=nuez \
—e DB_USER=nuez-app —e DB_PASSWORD=nuez+1 \
—p 80:8080 nuez



® € Nuez | Home x Y

<« ) 192.168.99.101

.. aws | /regatta | | igity .. manifest . willowwood | judd | codemash | hadoop | . devtools | . devops | .. old clients »

NUEZ

The blog about anything....really... Anything! Homel All Posts About

Ads

Buy Stuff Here H I I '
And more stuff here e o o

Welcome to the Nuez blog. Please feel free to login and blog about any
If you li ff, you'll . .
"k);ot:i;k:ﬂ:“ a topic that you want to talk about. Enjoy!

More stuff here. Learn more »

But | spent all my
money on stuff.

© Company 2012




® € Login x {_

| C 192.168.99.101/login/auth

... aws . regatta | iqity ... manifest | willowwood | . judd . codemash | . hadoop | . devtools | . devops | . oldclients »

NUEZ

The biog about anything....really.. Anything! Home AllPosts About

Please Login

“blogger
-1234abcd




docker exec —it nuez bash
docker logs nuez

docker diff nuez



Lab 6

|. Create a nuez image containing Tomcat 7 and Java 7/
2. Run the container
3. Test the container

4. Look at the Tomcat log files



SHARE IMAGES



(Docker hub)

javajudd

-/\w

nuez-db




®O®® . DockerHub X s
3 (C & Secure https://hub.docker.com w

ESaws ESboot camp [E5regatta iqity manifest [ willowwood judd E5 codamash [ hadoop 5 devtools devops [ leadership DIY »
%’ docker hub Q, Search Explore Help Signin

New to Docker?

Create your free Docker ID to get started.

Docker Hub

Dev-test pipeline automation, 100,000+ free apps, public and private registries

https://hub.docker.com/




docker

docker
docker

docker
docker

login

build -t javajudd/nuez-db:1.0 .

push javajudd/nuez-db

build -t javajudd/nuez:1.0 .
push javajudd/nuez



]
— Dashboard Explore Organizations Q Search Create javajudd

PUBLIC REPOSITORY

javajudd/nuez-db v

Repo Info Tags Collabaraio-s V/ebhocks Setlings

Short Description =

Mysq! containcr for hosting the nuez database.

Full Description F3
Full description is empty for this repo.

Docker Pull Command r
docker pull javajudd/nuez-db

Owner

. javajudd

Comments (0)

-_.II!IIIII .I!-




Dashboard Explore Organizations QSearch javajudd

PUBLIC REPOSITORY

javajudd/nuez-db ¥

Jepo Info Tags Collaborators wWebhooks Settings
Tags
Tag Size

lastest 70 MB

1.0 70 MB

Docker Pull Command

docker pull javajudd/nuez-d:c

Owner

. Javejudd

Comments (0)




Lab /

|. Push nuez and nuez-db docker containers to your
repository



COMPOSING



(Docker hub)

javajudd

nuez




CI
(O )

javajudd

nuez




CI
(Ot )

javajudd

nuez

ull




docker-compose.yml

version: "3"
services:
db:
image: javajudd/nuez-db:1.0
ports:
— "3306:3306"
environment:
MYSQL_USER: ${DB_USER}
MYSQL_PASSWORD: ${DB_PASSWORD }
MYSQL_DATABASE: ${DB_DB}
MYSQL_ROOT_PASSWORD: ${DB_ROOT_PASS}
web:
image: javajudd/nuez:1.0
ports:
— '"80:8080"
environment:
DB_USER: ${DB_USER}
DB_PASSWORD: ${DB_PASSWORD}
DB_DB: ${DB_DB}
DB_SERVER: db
DB_PORT: 3306



.enyv

DB_USER=nuez-app
DB_PASSWORD=nuez+1
DB_DB=nuez
DB_ROOT_PASS=root+1



docker—-compose up -d

Creating network "nuezcompose_default" with the default driver
Creating nuezcompose_web_1 ... done
Creating nuezcompose_db_1 ... done



docker ps

CONTAINER ID IMAGE COMMAND PORTS NAMES
59e9a2e827e0 javajudd/nuez:1.0 "catalina.sh run" 0.0.0.0:80—>8080/tcp nuezcompose_web_1
8eafecfl6a37’ javajudd/nuez-db:1.0 "/entrypoint.sh mysg.." 0.0.0.0:3306—>3306/tcp nuezcompose_db_1

@B )

nuez nuez-db




docker—compose down

Stopping nuezcompose_web_1 ... done
Stopping nuezcompose_db_1 ... done
Removing nuezcompose_web_1 ... done
Removing nuezcompose_db_1 ... done

Removing network nuezcompose_default



Ultimate Enterprise Java Build System

distribute artifacts

developer laptop version control
Gradle/Maven

code quality dashboard

https://github.com/cjudd/ultimateenterprisejavabuildsystem/
blob/master/docker-compose.yml



Ultimate Enterprise Java Build System

version: '2'

services:
jenkins:
image: jenkins
ports:
— '"9001:8080"
— "50000:50000"
volumes:

— /var/jenkins_home

nexus:
image: sonatype/nexus
ports:
— '"8081:8081"
volumes:
— /sonatype-work

postgres:

image: postgres
volumes:

— /var/lib/postgressql/data
environment:

— POSTGRES_USER=sonar

— POSTGRES_PASSWORD=sonar

— POSTGRES_DB=sonar

sonarqube:
image: sonarqube
links:
— postgres
ports:
— '"9000:9000"
— "9092:9092"
volumes:
— /opt/sonarqube
environment:

— SONARQUBE_JDBC_USERNAME=sonar
— SONARQUBE_JDBC_PASSWORD=sonar
— SONARQUBE_JDBC_URL=jdbc:postgresql://postgres/sonar

distribute artifacts

|

Q/
developer laptop
Gradle/Maven

—
commit

_) @

0 update s)
_ | ol

version control

continuous integration

(ot Nexus

maven repository

sonar
Qube

code quality dashboard



Lab 8

|. Compose nuez and nuez-db



DOCKER & JAVA



https://hub.docker.com/_Jopenjdk/

(__,) Java

&< // ORACLE

—~———

hitps://store.docker.com/images/oracle-serverjre-8



docker run —it ——-rm openjdk:9 jshell

Mar 13, 2018 6:42:43 PM java.util.prefs.FileSystemPreferences$l run
INFO: Created user preferences directory.

| Welcome to JShell —— Version 9.0.1

| For an introduction type: /help intro

jshell> 3 + 4
$1 ==> 7

jshell> /exit
| Goodbye



docker run ——memory > java —-Xmx



local host Docker hub

daemon repository 1

container 1 image 1 :
[dooker image 2

container 3a image 3

repository 2

container 3b
' .
Y 4

remote host

’ daemon orivate registry

repository

docker container 3 image 3
machine fF======-*

container 5 image 5

container 6 image 6



local host

daemon

public

[ container 1 image 1
docker :
P container 3a image 3 prlva’[e
! 4
. container 3b
'l
4
! 4
! 4
R remote host
’ —
’ — —
) daemon —— N eXU S
! 4
docker container 3 image 3 O JFrog Artifactory
maching [f======"= >

container 5 image 5
, _ U GitLab
container 6 Image 6

reqistry



(registry )

-/\w

nuez-db




docker run -d -p 5000:5000 ——name registry registry:2.2.0

' 192.168.99.103:5000 X

€ - C [} 192.168.99.103:5000) | =
D aws D regatta ﬁ iqity ﬁ manifest D willowwood D judd ﬁ codemash »




docker
docker

docker
docker

tag nuez-db localhost:5000/nuez-db
push localhost:5000/nuez-db

tag nuez localhost:5000/nuez
push localhost:5000/nuez



I Support Training Docs 3log Oocker Hub

Products Cusiomers Community Pariners Company Open Source

Docker Registry Co i g

Install
Y Docker Registry HITP

sockerrnaementais M1 1P APl V2 ArvE

Intfroguction

. Scope
LB * Introduction Use Casos
Changes
Mzanage image v The Docker Registry HTTP APl is the protoccol to fzclizats Qverview
repositories cistricut on of images tc the docker engire. It intsracts Errors
with instances of the cocker rag s'rv. wh e is a service AP| Verslon Check
Extend Docker v tc manage informetion abcut docker images and eracle Content Digests
tae r distribution. he specification ccvers the cpcration Pulling An Image
Command anc APl A cfversion 2 of trie AP|, known as Docker Pegistry HTTP Pushing An Imags
Lol AFI V2. Deleting & Layer
Listing
DIGHEN TLE FEoRance Wh le the V1 rag sry protocol Is usable, tnere are saveral Repositorics
Docketfile reference problems with the architecture that have led to this new Listing Image Tags
version. The main driver of this specification these Deleting 2n Image
Remote AP client changes to the docker the image format, covered in Detail
libraries cocker/docker#8093. The new, seli-contained image Errors
Using the command mani'gst simp ifics | magc ccf?nitio.n and improvcs Base
line security. Th s specification will buid an that work, Tags
leveraging new crocerties cf the manlifest format to Manifost
docker.io accounts API improve pearformance, reduce banowidih usace and Blob
cecrease “he likelihond of hackend cor-aption. Initiate Blob
Docxer Remote APl Up'oad
For relevant details and history lezding up to this Blob JUpload
Docxer Hub v spscificaticn, please see the fcllowing issues: Catalog

https://docs.docker.com/registry/spec/api/



http://192.168.99.103:5000/v2/nuez/manifests/latest

| 192.168.99.103:5000/v2/1 %

€ - C [} 192.168.99.103:5000/v2/nuez/manifests/latest =
ﬁ aws ﬁ regatta ﬁ iqity ﬁ manifest ﬁ willowwood ﬁ judd ﬁ codemash ﬁ hadoop ﬁ devtools »
{
"schemaVersion": 1,
"name": "nuez",
"tag": "latest",
"architecture": "amdé64",
"fsLayers": [
{
"blobSum": "sha256:a3ed95caeb02ffe6B8cdd9fd84406680ae93d633cbl6422d00eB8a7¢c22955b46d4"
},
{
"blobSum": "sha256:faf848cbaec96lccSleaf083afl2cded08chaB9f36d31aal3l9£7024547fe335c"
}e
{
"blobSum": "sha256:a3ed95caeb02ffe6B8cdd9fd84406680ae93d633cbl6422d00eB8a7¢c22955b46d4"
},
{
"blobSum": "sha256:b21d6£fc070be57£69802a1£25£20c9555158cb9%a2db4a7d130882fb65c1cl014"
}e
{
"blobSum": "sha256:651bb20ecaeBld02b54c024d93247446a72££9b6b54345edfcebf05ed5d580ddc"
},
{
"blobSum": "sha256:2c61lbal3c99%6eeb50eliS4abf25696ae8cd9b7elebdl159fb80896862e526£dc0”
}e
{
"blobSum": "sha256:a5b015eb5568902clc0dfB5a3e1a250987a8c70d8893¢c94£5a092ddbal51007£"
},
{ il




docker pull localhost:5000/nuez-db
docker pull localhost:5000/nuez
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kubernetes

Production-Grade Container Orchestration

Automated container deployment, scaling, and management

Try Our Hello World

Kubernetes is an open-source system for automating deployment, scaling,
and management of containerized applications.

It groups containers that make up an application into logical units for easy management and discovery. Kubernetes builds upon
15 years of experience of running production workloads at Google, combined with best-of-breed ideas and practices from the
community.

http://Kubernetes.io/



' i
E Master * o !

| API Server Kubelet || Proxy , Ba“"’,a
: (pods, services, ...) ! —
| Docker | | !

| !

! |

! |

! 1

! |

| |

: ! )

i :

! |

! |

! |

: | Pod

: :

' .

: Kubernetes Cluster ! (ontainers

Kubernetes For Java Developers from Arun Gupta




Install Hybervisor (xhyve,VirtualBox,VMWare, Hyper-V)
Install kubectl

Install Minikube

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



minikube start

minikube 1p



kubectl run lb—-nginx —-image=nginx —-—-replicas=2 ——port=380

Kubectl get pod

kKubectl get deployment

Kubectl expose deployment lb—-nginx ——type=LoadBalancer

kubectl get services



minikube service 1lb-nginx ——url

*“‘elcome to nginx!

< C ® 192.168.99.101:32767

Welcome to nginx!

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

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.




kubectl delete services Llb—nginx

kubectl delete deployment lb—nginx

minikube stop



CLOUD



DigitalOcean



hitps://www.digitalocean.com/“refcode=3c8ba4775ct9



c; DigitalOcean

PRICING

FEATURES

COMMUNITY HELP

LOG IN SIGN UF I

$5/mo

512MB v
1Core
20GB

1B

SIGN UP

10 /mo

Most Popular Plan

1GE Memory
1Core Processor
30GB SSD Disk

2TB Transfer

Simple Pricing

All plans are standeard with solid state drives (55D).

MONTHLY

$2()/mo

2GB

2 Core

40GB

3TB

SIGN U

1D

$40/mo

4GB
2 Core
60GB

4TB

SIGN UP

$80/mo

8GB v
4 Core
80GB

5TB

SIGN UP




¢ %= DigitalOcean

Log In

javajudd@gmail.com

Log In

Forgot passwerd?

Don't have an account? Sign Up




ce's\_,‘ '- Droplets Images Networking AP| Support & v

Thanks! Create your first Droplet now.

Looks like you don’t have any Droplets.

Fortunately, it's very easy 10 crezte one,

Crecatec Droplet




ce's\_,‘ '- Droplets Images Networking AP| Support & v

Applications & API

Your Tokens
Your Apps
. Personal Access Tokens

R Gensrate new token
MECPSS

Tokens you nave generated to access the DicitalDesan API

Yau have no tokens authorized ¢ access your account.

_.!A‘l SONAl ACCess Tokers 1|J.'.'fi|—‘ 1 | ;\!A' a3 COom }‘4 't-‘\—.‘ NAame an l-l "14-1‘:"\.""..1 iy fi-lr AP‘ Aa ”Z‘Il-‘ mcaor




Q- Droplets  Images Networking AP Support &~

New Personal Access Token Back to Aops & AP

Token Name

de-stzging

Erter Token Name |

Select Scepes

af=ult [~ Write (Optional)

Ganerate Token

Scopes limit access for personal iokens. Personal acces:

tckens function like ord nary OAuth access tokens. They
a1 bhe used instears l')f a nassword fl‘.! Di.’_ ﬁ’r’]Cl':r‘sl' ONel } ITYF—". o~ cen —e sed to authenticate -a tre &F'] over

Fasic Au-hertication




(‘ '-'-_.‘- Droplets Images Networking API Support

Applications & API

Your Tokens

Your Apps
Personal Access Tokens
Tokens you nave generated to access the DicitalDesan API

do-staging READ  WRITE

7784728e7d07cC213575709E daafdet

Create Droplet v

Gensrate new token

Cepy te Cliphoard

ersonal access to<ers function ike a combined name and passworC for APl authenucartior.




docker—-machine create ——driver digitalocean
——digitalocean—access—token 77847e8e7d07c02135767096fdaaf8e do

Creating SSH key...
Creating Digital Ocean droplet...
To see how to connect Docker to this machine, run: docker—-machine env do

docker—-machine env do

eval "$(docker-machine env do)”
docker run —-d —-p 80:80 nginx
docker—-machine 1ip do

45.55.232.200



L
-

C  48.56.232.200

L. magatta

L qny

L. manteat | wilowwnnd | |judd . codemesh | hadoop | devtonla | devopa | old chents | Iraderar p

Welcome to nginx!

If ycu see this page, the nginx web server Is successfully installed anc
working. Further configuration is required.

For online documentztion and suppert please refer to nginx.crg.
Commerdal support Is avallable at ngirx.com.

Thank you Ffor using nginx.

Walcore to nginx! X




c' ‘-'-_.'- Droplets Images Networking AP| Support Lo %

Droplets

Img Name IP Address Memory Disk Region
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docker-machine create ——driver digitalocean
——digitalocean-access-token 77847e8e7d07c02135767096fdaaf8eﬁdo
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Welcome to nginx!

1f you see this page, the nginx web server is successfully installed and
working. Further configuration is required.

For online docurmentation and suppert please refer to ngirs.ceg,
Commerdal support is available at ngins, com.

Thank you for using nginx,
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Lab DigitalOcean

. Create a DigitalOcean account

Create a token
Create a DigitalOcean machine
Deploy a container

Remove the droplet
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T AWS v  Services v Edit Christopher Judé v  Global v  Support ~

Dashboard . .
. Welcome to Identity and Access Management Feature Spotlight
Details IAM users sign-in link:
Groups https:// .signin.aws.amazon.com/co0  cystomize | Copy Link Q -u . :
nsole '1"' / ; 9

o ] [
Users 4‘“‘“’ IAM Resources |
Roles Users: Roles: 5 O w1

Policies Groups: 2 Identity Providers: 0
Identity Providers Customer Managed Policies: 0 < >

: : Additional Information
Account Settings Security Status — 3 out of 5 complete.

Credential Report IAM documentation

Delete your roct access keys v Web Identity Faderation
. Playground
A\ Activate MFA on your root account v
Encryption Keys Policy Simulator

Create individual IAM users v Videos, |IAM release history
and additional resources

Use groups to assign permissions v

A\ Apply an IAM password policy v

@ Feedback (@ English Ar Wel : : : r Privacy Policy =~ Terms of Use



rl AWS ~ Services v  Edit -~ Christopher Judc v  Global v Support v

Dashboard Create New Users User Actions ~ e & ©
4

Details

Showing 1 results
Groups
Users [:I User Name = Groups Password Password Last Used = Access Keys Creation Time =
Roles I:l 1 v 2015-10-23 08:59 EDT None 2015-01-09 10..
Policies

Identity Providers

Account Settings

Credential Report

Encryption Keys

@ Feedback (@ English 15, Ai n Wel : ' S a All 1 ery Privacy Policy =~ Terms of Use



fl AWS ~ Services v  Edit -~ Christopher Judc v  Global v Support v

Dashboard IAM > Users >
‘' +» Summary
Detalls
User ARN: arn:aws:iam::
Groups
Has Password: Yes
| Users Groups (for this 1
Roles user):
Path: /
Policies Creation Time: 2015-01-09 10:57 BST
Identity Providers

Account Settings ~
Groups Permissions Security Credentials

This view shows all groups the User belongs to: 1 Group Add User to Groupe

Group Actions

Credential Report

Encryption Keys

& developers Remcve from Group

@ Feedback (@ English Ar Wel : ' S a All 1 ery Privacy Policy =~ Terms of Use



T AWS v  Services v Edit Christopher Judé v  Global v  Support ~

Dashboard IAM > Users >
‘' +» Summary

Detalils

User ARN: arn:aws:iam:
Groups

Has Password: Yes
Users Groups (for this 1
Roles user):

Path: /
Policies Creation Time: 2015-01-09 10:57 EST
Identity Providers

Account Settings
Groups Permissions Security Credentials

Credential Report

Access Keys A

Encryption Keys
Use access keys to make secure REST or Query protocol requests to any AWS service API. For your protection,

you should never share your secret keys with anyone. In addition, industry best practice recommends frequent
key rotation. Learn more about Access Keys
This user does not currently have any access keys.

Create Access Koy [ SSmusees

Sign-In Credentials A

User Name Manage Password

Password Yes

Last Used 2015-10-23 08:59 EDT

@ Feedback (@ English Ar Wel : : : r Privacy Policy =~ Terms of Use



Create Access Key

Your access key has been created successfully.
This is the last time these User security credentials will be available for download.

You can manage and recreate these credentials ary time.
» Show User Security Credentials

& 27N  Download Credentials




Create Access Key

Your access key has been created successfully.
This is the last time these User security credentials will be available for download.

You can manage and recreate these credentials ary time.
v Hide User Security Credentials

2 -
Y

Access Key ID:  AKIAIN
Secret Access Key: Dbig4+636.

(6ECR  Download Credentials




W AWS ~

Services v Edit

Christopher Judd ¥+  N. Virginia v  Support ~

VPC Dashboard

Filter by VPC:

a»r

None

Virtual Private Cloud

Your VPCs
Subnets
Route Tables

Internet Gateways
DHCP Options Sets
Elastic IPs
Endpoints

Peering Connections

Security
Network ACLs

Security Groups

VPN Connections
Customer Gateways
Virtual Private Gateways

VPN Connections

Create VPC .05\ CIRY - & o
Q | X 1to10f1VPC
Name -~ VPCID ~ State ~  VPC CIDR ~ DHCP options set * Route table
@ vpcpublc vpc-c602eaa2 available 10.0.0.0/16 copt-70829f12 rtb-646fbc00
vpc-c602eaa?2 (10.0.0.0/16) | vpc-public -,-E

Summary Flow Logs Tags

vpc-c602eaa2 | vpe-
VPC ID: .
public
State: available
VPC CIDR: 10.0.0.0/16

DHCP options set: dopt-7082¢f12

Network ACL: acl-dadd29be

Tenancy: Default
DNS resolution: yes
DNS hostnames: yes

Terms of Use

@ Feedback

@ English

Privacy Policy



docker—-machine -D create \
——driver amazonec2 \
——amazonec2—-access—key AKIAIMN \
——amazonec2-secret—-key Dbig4+6364 \
——amazonec2-region us—east-1 \
——amazonec2-vpc—-1id vpc—-c602eaa2 \
——amazonec2-zone b \
aws

docker—-machine env aws

eval "$(docker-machine env aws)”
docker run -d —-p 80:80 nginx
docker—-machine 1ip aws

52.23.222.169



T\

EC2 Dashboard
Events

Tags

Reports

Limits

Instances

Spot Requests
Reserved Instances

Commands

~— \1,«,7-1_(:\
ViR EO

AMIs

Bundle Tasks

Volumes

Snapshots

Security Groups
Elastic IPs
Placement Groups
Key Pairs

Network Interfaces

MAM DA ANIFSIA LD
= LOAD BALANCING

Load Balancers

= AUTO SCALING

@ Feedback

=| ELASTIC BLOCK STORE

=] NETWORK & SECURITY

I movmn h M Aanfisoivntinna

Services v
=TGN0 Connect  Actions v
4
Q
@ Name ~ Instance ID « Instance Type -
@ aws i-0707a0b7 t2.micro

Instance: || i-0707a0b7 (aws)

Description Status Checks Monitoring
Instance ID i-0707a0b7
Instance state running
Instance type t2.micro
Pelvinda NAID in_10._NA.N

Tags

Public DNS: ec2-52-23-222-169.compute-1.amazonaws.com

Christopher Judd ¥+  N. Virginia v  Support ~
o B 0
(2 1to 10f 1
Availability Zone - Instance State - Status Checks -
us-east-1b & running & 2/2 checks ...
Nl
Public DNS ec2-52-23-222-
169.compute-
1.amazonaws.com
Public IP 52.23.222.169
ElasticIP -
Acernlabhllibee wana e _anct 1k

@ English

Privacy Policy

Terms of Use



Create Access Key

Your access key has heen created auccessfully.

This is the |last time these User security credentials will be available for download.

v Hide Llser Securty Cradentials

~

>
Accass Key 100 AKIAIN
3acret Access Key.  Dhigd+636

W) AWS v  Services v Edit
You can manage and recreata these cradentiels ary time. VPC DaSh board Actions v
4
Filter by VPC:
None s Q X
Virtual Private Cloud R =l
= LN Your VPCs @ vpc-public vpc-c602eaa2
LY Daw.:'nad Credentials |

f’ AWS v Services v

EC2 Dashboard (ETN NI PN Connect  Actions v ~ 8 O
Events <
Tags Q (2 1to 10of 1
Reports :
Limits ® ¢ e ~ Instance ID +« Instance Type -~ Availability Zone - Instance State - Status Checks -

=] INSTANCES @ aws i-0707a0b7 t2.micro us-east-1b & running & 2/2 checks ...
Instances

Spot Requests

——amazonec2- accééS*-,l”AKIAIMN \
——amazonec2-secret- key”Dblg4+6364,f"
——amazonec2-region us—-east-1 “

——amazonec2-vpc—id vpc—c602eaa2’ \
——amazonec2-zone b \
aws

Edit v Christopher Judd v  N. Virginia v  Support v




AWS ~

|

Services v

Edit

Christopher Judd ~

N. Virginia ~

Support ~

EC2 Dashboard
Events

Tags

Reports

Limits

Instances

Spot Requests
Reserved Instances

Commands

\MACCS

= ' a\" -

AMIs

Bundle Tasks

=| ELASTIC BLOCK STORE
Volumes

Snapshots

= NETWORK & SECURITY
Security Groups
Elastic IPs
Placement Groups
Key Pairs

Network Interfaces

=/ LOAD BALANCING
Load Balancers

= AUTO SCALING

I movmn I M Aanfisoivntinnna

Create Security Group .1 (1,530
4

(] search : sg-d477e2b2

@ Name ~  Group ID

- sg-d477e2b2

Security Group: sg-d477¢2b2

Description Inbound Outbound
Edit
Type i Protocol
SSH TCP
Custom TCP Rule TCP

Tags

A

Group Name

docker-machine

Port Range

22
2376

~

A8
(2] 1to1of 1
VPCID
vpc-c6)2eaa2
Source i
0.0.0.0/0
0.0.0.0/0

¢ O
© D

D«
e

@ Feedback

@ English

Privacy Policy
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Edit inbound rules

Type (i
SSH

Custom TCP Rule

A
v




Walzome to rginx!

- 52.23.222.16¢

X N

_regatta | .liqity .. mantest .. willowwood .. judc .. codemash

Welcome to nginx!

. oldclens | | Izadership

. hadocp | devtools . devops

If you see this page, the nginx web server is successfully installed and

working. Further configuraticon is requirad.

For online documentation and support please refer to nginx.org.

Commercial support is available at nginx.com.
Thank you for using nginx.
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. Create an AWVYS account

Create an access key

Find VPC ID
Create AWS machine
Add port to Security Group

Terminate EC2 instance
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docker

kubernetes

https://github.com/coreos/rkt
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Docker for
Java Developers

Package, Deploy, and Scale with Ease

Arun Gupta

OREILLY" ) O'REILLY"

Containerizing
Kubernetes for ContinLOLS

Java Developers W Delivery in Java

Orchestrate Multi-Container Docker Integration for Build Pipelines
Applications with Ease and Application Architecture

Arun Gupta Daniel Bryant
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» About Docker

Getting Started With Docker e

BY CHRISTOPHER JUDD

ABOUT DOCKER

Almost overnight, Docker has become the de facto standard that
developers and system administrators use for packaging, deploying, and
running distributed and cloud native applications. It provides tools for
simplifying DevOps by enabling developers to create templates called
images that can be used to create lightweight virtual machines called
containers, which include their applications and all of their applications’
dependencies. These lightweight virtual machines can be promoted
through testing and production environments where sysadmins deploy
and run them.

Docker makes it easier for organizations to automate infrastructure, isolate
applications, maintain consistency, and improve resource utilizations.

Like the popular version control software Git, Docker has a social aspect
in that developers and sysadmins can share their images via Docker Hub.

Docker is an open source solution that is available as the free
Community Edition or the subscription based Enterprise Edition for
multiple platforms. Docker runs natively on Linux since Docker was
originally built on Linux containers but it also works on Mac and
Windows. Many enterprise tools have also grown up around Docker
to make it easier to manage and orchestrate complex distributed and
clustered applications architectures.

DOCKER ARCHITECTURE

Docker utilizes a client-server architecture and a remote API to manage
and create Docker containers and images. Docker containers are created
from Docker images. The relationship between containers and images
are analogous to the relationship between objects and classes in object-
oriented programming, where the image describes the container and the
container is a running instance of the image.

Clients Hosts Registries

DZONE.COM

» Other Helpful Commands
» Docker Machine

» Enterprise Docker

A recipe or template for creating Docker

Dock

“::g:; containers. It includes the steps for installing and
running the necessary software

Docker Like a tiny virtual machine that is created from the

Container instructions found within the Docker image
Command-line utility or other tool that takes

Docker advantage of the Docker API (docs.docker.com/

Client reference/api/docker_remote_api) to communicate
with a Docker daemon

. A physical or virtual machine that is running a

H::t er Docker daemon and contains cached images as
well as runnable containers created from images
A repository of Docker images that can be used

Docker to create Docker containers. Docker Hub

Registry (hub.docker.com) is the most popular social
example of a Docker repository.
A utility for managing multiple Docker hosts,
which can run locally in VirtualBox or remotely

Docker

© in a cloud hosting service such as Amazon Web
Machine

Services, Microsoft Azure, Google Cloud Platform,
or Digital Ocean.

packet

Packet is a bare metal cloud built
for developers

VISIT DZONE.COM/REFCARDZ FOR MORE!

*DZone

REFCARDZ

Getting Started With

Kubernetes

UPDATED BY CHRIS JUDD
ORIGINAL BY ARUN GUPTA

WHAT IS KUBERNETES'

Kubernetes (kubernetes.io) is an open source orchestration system
for managing containerized applications across multiple hosts,
providing basic mechanisms for the deployment, maintenance, and
scaling of applications. Originally created by Google, in March of 2016
it was donated to the Cloud Native Computing Foundation (CNCF).

Kubernetes, or "k8s" or "kube" for short, allows the user to declaratively
specify the desired state of a cluster using high-level primitives. For
example, the user may specify that they want three instances of

the Couchbase server container running. Kubernetes' self-healing
mechanisms, such as auto-restarting, re-scheduling, and replicating
containers then converge the actual state towards the desired state.

Kubernetes supports Docker and Rocket containers. An abstraction
around the containerization layer will allow for other container image
formats and runtimes to be supported in the future.

KEY CONCEPTS OF KUBERNETES
POD
A Pod is the smallest deployable unit that can be created, scheduled,
and managed. It's a logical collection of containers that belong to
an application.

Each resource in Kubernetes is defined using a configuration file. For
example, a Couchbase pod can be defined with the following .yam file:

apiversion: vi
kin
# labels attached to this Pod
metadata:
name: couchbase-pod
labels.
name: couchbase-pod

spec:
containers:
- name: couchbase
# Docker image that will run in this Pod
image: couchbase
ports:
- containerPort: 8091

LABEL

A label is a key/value pair that is attached to objects, such as pods. In
the previous example, metadata.labels define the labels attached
to the pod

Labels define identifying attributes for the object and is only meaningful
and relevant to the user. Multiple labels can be attached to a resource.
Labels can be used to organize and to select subsets of objects.

DZONE.COM

What Is Kubernetes?

Key Concepts of Kubernetes
Kubernetes Architecture

Getting Started With Kubernetes
Run Your First Container

Scale Applications

REPLICA SETS

Areplica set ensures that a specified number of pod replicas are
running on worker nodes at any one time. It allows both up- and
down-scaling the number of replicas. It also ensures recreation of a
pod when the worker node reboots or otherwise fails.

NOTE: Replica Sets replaces Replication Controllers

A Replica Set creating two instances of a Couchbase pod can be
defined as:

apiVersion: extensions/vlbetal
kind: ReplicaSet
metadata:

name: couchbase-rs

pec
# Two replicas of the Pod to be created
replicas: 2
# Identifies the label key and value on the Pod that
# this Replica Set is responsible for managing
selector:
matchLabels:
app: couchbase-rs-pod
matchExpressions:
- {key: tier, operator: In, values: ["backend"]}
template:
metadata:
labels:
# label key and value on the pod.
# These must match the selector above.
app: couchbase-rs-pos
tier: backend
spec:
containers:
- name: couchbase
image: couchbase
port:
- containerPort: 8091

packet

Packet is a bare metal cloud built
for developers

VISIT DZONE.COM/REFCARDZ FOR MORE!
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JAVA CONTAINERIZATION

CONTENTS

» What is a Linux Container?

» Docker's Architecture

» How is Docker different than JVM?
» Docker’s Benefits

» Docker Basic Workflow... and more!

WHAT IS A LINUX CONTAINER?

A Linux container is an operating system level virtualization
technology that, unlike a virtual machine (VM), shares the host
operating system kernel and makes use of the guest operating
system system libraries for providing the required OS capabilities.
Since there is no dedicated operating system, containers are more
lightweight and start much faster than VMs.

In 2013, Docker was developed as an open platform for packaging,
deploying, and running distributed applications. Docker uses its
own Linux container library called libcontainer. It has become the
most popular and widely used container management system.

This Refcard will focus on the design, deployment, service
discovery and management of Java applications on Docker.

DOCKER’S ARCHITECTURE

Docker uses a typical client-server architecture. The Docker
client talks to the Docker daemon, which does the heavy lifting of
building, running, and distributing your Docker containers. The
Docker client and daemon communicate via sockets or through a
RESTful APL.

m DESCRIPTION

Read-only templates that use union file systems to
Docker Images ~ combine layers—making them very lightweight. Images
are built from Dockerfiles.

Store Docker images. Users can push (or publish) their
images to a public registry (like Docker Hub) or to their

DCHQ®

Java Containerization

BY AMJAD AFANAH

docker build
docker puil -

docker run

E 1: DOCKE

[pocKeR_rosT)

ARCHITECTURE

HOW IS DOCKER DIFFERENT THAN JVM?

The JVM is Java's solution for application portability across
different platforms—but Docker provides a different kind of
virtualization that makes use of the guest operating system
system libraries, and not just the Java application. When a Docker
container is launched, a filesystem is allocated, along with the
network/bridge interface and IP address. The command (or script)
specified in the Dockerfile used to build the underlying Docker
image is then executed and the resulting Linux process then runs

in isolation.

As aresult, Docker can be used to package an entire JVM along
with the JAR or WAR files and other parts of the application into a
single container that can run on any Linux host consistently. This

some of the

d with making sure

that the right JAR file version is used on the right JVM. Moreover,
CPU and Memory resource controls can be used with Docker
containers—allowing users to allocate maximum amounts of
resources to allocate for an application.

DOCKER’S BENEFITS

The main advantages of Docker are:

Docker

Rf:i::;s own registry behind a firewall. Registries store the
“tagged” images—allowing users to maintain different
Versions of the same image.
Virtualized application environments that run on a Docker
Host in Isolation. Containers are launched from Docker

bocker  Images, adding a read-wite layer on top of the image
. (using a union file system) as well as the
Containers

interface and IP address. When a container is launched,
the process specified in the Dockerfile is executed and
the logs are captured for auditing and diagnostics.

Composed of various commands (instructions) listed
successively to automatically perform actions on a base
image in order to create a new one. The instructions

Dockerfiles  specify the operating system, application artifacts, data
volumes, and exposed ports to be used, as well as the.
command (or script) to run when launching a Docker
container.

ALinux host (either a physical/bare-metal server or
a virtual machine) that is running a Docker daemon
on which images can be built, pulled or pushed and
containers can run in isolation.

Docker Host

Command-line utility or other tool that takes advantage of
Docker Client  the Docker API (d: docker.

run exactly the same

on any Linux host. This eliminates the challenge of deploying

DCHQ®

Enterprise IT. Simplified.

Cloud
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remote_api) to communicate with a Docker daemon

© DZONE, INC.

Deploy & monitor your Java applications on any cloud
Download Now
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Play with Docker classroom

W beginner W intermediate % advanced
W others

Beginner

2

>

2

2

2

Hello World ( pevelopsr Operaicns )

First Alpine Linux Container; unux operators peveloper )
Simple Web APP ( unux  Develcper )

Swarm stack introduction( unx opesations )

Docker images deeper diVe ( pereioper Operations  Linux )
Docker containers deeper dive ( unux Developer Oderations )
Docker Volumes( unx peveioper  operatons )

Swarm maode introduction ( uruw  operations )

Docker compose with swarm secrets ( veveoper operations  Linux )
Docker swarm config fileS( oeveloper operations  Uinux
Windows Containers Setup ( virdows Ogerations Develcper )
Windows Containers Basics ( winows opeaiom Ceveloper
Docker Orchstration Hands-on Lab ¢ operaicns  Networking )
Windows Containers Multi-Container Applications

( Windows Operztions Developer )

Intermediate

o]

>

Service Discovery under Docker Swarm Mode ( unux  operations 1
Docker volume SShfS( Linux Ogerations Plugins Yolumes )

About

Learn more —

[
Yeow
Wznt to take an in-
depth, official Docker
tranng course? Check
out treiring.docker.com

&doociercan
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Hegister for
DockerCon!
htto.//europe.dockercon.com/

&

docker

Join the docker
community on Slack!
Connect with  your
geers, share ideas and
ask questions -
Register here

http://training.play-with-docker.com/alacart/
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