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ABOUT DOCKER

Almost overnight, Docker has become the de facto 

standard that developers and system administrators 

use for packaging, deploying, and running distributed 

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.

Similar to the popular version control software Git, 

Docker has a social aspect, in that developers and 

sysadmins are able to share their images via  

Docker Hub.

Docker is an open-source solution that runs natively 

on Linux but also works on Windows and Mac using a 

lightweight Linux distribution and VirtualBox. Many 

tools have also grown up around Docker to make it 

easier to manage and orchestrate complex distributed 

applications.

DOCKER ARCHITECTURE

Docker utilizes a client-server architecture and a remote 

API to manage and create Docker containers built upon 

Linux containers. 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.

Docker 
Images

A recipe or template for creating Docker 
containers. It includes the steps for installing and 
running the necessary software.

Docker 
Container

Like a tiny virtual machine that is created from 
the instructions found within the Docker image 
originated

Docker 
Client

Command-line utility or other tool that takes 
advantage of the Docker API (https://docs.docker.
com/reference/api/docker_remote_api) to 
communicate with a Docker daemon

Docker 
Host

A physical or virtual machine that is running a 
Docker daemon and contains cached images as 
well as runnable containers created from images
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lab Docker hub

daemon

nuez

user

nuez
nuez:1.0

nuez-db:1.0

mysql

mysql

nuez-dbnuez-db

tomcat 7

tomcat
tomcat 7





https://github.com/cjudd/nuez-compose

https://github.com/cjudd/nuez

https://github.com/cjudd/nuez-docker
https://github.com/cjudd/nuez-db



docker

local host

remote host

daemon

daemon

container 1 image 1

image 3container 3a

docker 
machine

container 3b

container 3 image 3

container 5 image 5

container 6 image 6

public 
private

registry



Composing 
Docker API 
Clustering





https://goo.gl/whH1sb



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

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.

Docker 
Images

A recipe or template for creating Docker 
containers. It includes the steps for installing and 
running the necessary software

Docker 
Container

Like a tiny virtual machine that is created from the 
instructions found within the Docker image

Docker 
Client

Command-line utility or other tool that takes 

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

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

Docker 
Host

A physical or virtual machine that is running a 
Docker daemon and contains cached images as 
well as runnable containers created from images

Docker 
Registry

A repository of Docker images that can be used 
to create Docker containers. Docker Hub 

(hub.docker.com) is the most popular social 
example of a Docker repository.

Docker 
Machine

A utility for managing multiple Docker hosts,  
which can run locally in VirtualBox or remotely 
in a cloud hosting service such as Amazon Web 
Services, Microsoft Azure, Google Cloud Platform, 
or Digital Ocean.
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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 .yaml file:

apiVersion: v1
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
    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. 

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/v1beta1
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
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My Journey to 
Enlightenment



https://www.flickr.com/photos/kubina/942527814/







An open platform for distributed  
applications for developers and sysadmins

Build Ship Run



docker

local host Docker hub

private registry

remote host

daemon

daemon

container 1

repository

repository 1

image 1
image 1

image 2

repository 2

image 3

image 4

image 5

image 6

image 3container 3a

docker 
machine

container 3b

container 3 image 3

container 5 image 5

container 6 image 6

Clients Hosts Registries



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: sha256:4771d09578c7c6a65299e110b3ee1c0a2592f5ea2618d23e4ffe7a4cab1ce5de 
Status: Downloaded newer image for nginx:latest



infrastructure automation 
sandboxing/isolation 
maintain consistency 
better resource utilization 
easy experimentation



infrastructure automation

Run the following commands 
1. apt-get mysql unless you are on CentOS 
2. vim /etc/timezone 

and add America/New_York 
3. vim /etc/mysql/my.cnf 

and add federated 
and add lower_case_table_names = 1



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/mysql/my.cnf 
RUN echo "lower_case_table_names = 1" >> /etc/mysql/my.cnf 

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



sandboxing/isolation
apache-maven-2.2.1 
apache-maven-3.0.4 
apache-maven-3.2.1 
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-1.3.6 
grails-1.3.7 
grails-2.0.0 
grails-2.1.1 
grails-2.1.4 
grails-2.2.1 
grails-2.2.2 
grails-2.3.10 
groovy-1.7.10 
groovy-2.0.5  
groovy-2.1.1  
groovy-2.2.2 
jdk-1.6.0_65-b14-462 
jdk-1.7.0_45-b18 
jdk-1.8.0_25-b17 
mysql-5.6.15



sandboxing/isolation

client 1/project 1

daemon

jvm 1.7/tc 7 jvm 1.7/ tc 7

jvm 1.8/tc 8jvm 1.8/tc 8

mysql 5.5 mysql 5.5

client 2/project 2

daemon

nginx 1.95 nginx 1.95

node 4.2.1node 4.2.1

mongoDB 3 mongoDB 3

mysql 5.6 mysql 5.6

jvm 1.6 jvm 1.6



maintain consistency

Dev 1

jdk-1.7.0_45-b18

tomcat 8.0.5 

mysql 5.5.45 

Dev 2

jdk-1.8.0_25-b17

tomcat 8.0.21 

mysql 5.6.27 

IT

jdk-1.7.0_25-b7

tomcat 8.0.16 

mysql 5.6.1 

ST

jdk-1.7.0_45-b18

tomcat 8.0.16 

mysql 5.6.25 

PROD

jdk-1.7.0_25-b7

tomcat 8.0.1 

mysql 5.5.52 

Mac OS X

Windows 10

CentOS 6 CentOS 6.5 CentOS 6.7



maintain consistency

daemon

jdk-1.7.0_45-b18 
tomcat 8.0.5 
centos 6.7

Dev 1

mysql 5.5.45 
centos 6.7 daemon

IT

daemon

ST

daemon

PROD

jdk-1.7.0_45-b18 
tomcat 8.0.5 
centos 6.7

mysql 5.5.45 
centos 6.7

jdk-1.7.0_45-b18 
tomcat 8.0.5 
centos 6.7

mysql 5.5.45 
centos 6.7

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

Dev 2

mysql 5.5.45 
centos 6.7



better resource utilization

Server

Host OS

Hypervisor

Guest OS Guest OS

Bins/Libs

App A

Bins/Libs

App B

Server

Host OS

Docker Engine

Bins/Libs

App A

Bins/Libs

App B

Virtual Machine

Docker



easy experimentation



Setup Docker



vs



https://www.docker.com/toolbox



default

daemon

host

VirtualBox

container 1 image 1

machine 2

daemon

container 2 image 2

IP 192.168.99.100 IP 192.168.99.101



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/


Docker Quickstart Terminal



Kitematic



command-line



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



daemon

container 1 image 1

localhost





host

daemon

container 1 image 1

localhost

unset ${!DOCKER_*}eval "$(docker-machine env default)"

daemon

container 1 image 1

IP 192.168.99.100

default



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



linux

daemon

container 1 image 1

localhost

windows

daemon

container 1 image 1

localhost



linux

daemon

container 1 image 1

localhost

windows

daemon

container 1 image 1

localhost







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



vs
use localhost 
less overhead

works on older OSs 
docker compose  
& docker machine 
swarm



https://www.docker.com/community-edition



daemon

container 1 image 1

localhost



docker version

Client: 
 Version: 17.12.0-ce 
 API version: 1.35 
 Go version: go1.9.2 
 Git commit: c97c6d6 
 Built: Wed Dec 27 20:03:51 2017 
 OS/Arch: darwin/amd64 

Server: 
 Engine: 
  Version: 17.12.0-ce 
  API version: 1.35 (minimum version 1.12) 
  Go version: go1.9.2 
  Git commit: c97c6d6 
  Built: Wed Dec 27 20:12:29 2017 
  OS/Arch: linux/amd64 
  Experimental: true



docker-machine version

docker-machine version 0.13.0, build 9ba6da9



Lab 1

1. Install Docker for your specific platform



Create Machine



only



Lifecycle

lab

daemon

docker-machine [OPTIONS] COMMAND [arg…]

create 
start 
stop 

restart 
kill 
rm 
ip 

env 
ls 

ssh



Lifecycle

lab

daemon

docker-machine [OPTIONS] COMMAND [arg…]

create 
start 
stop 

restart 
kill 
rm 
ip 

env 
ls 

ssh



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



docker-machine ls

NAME      ACTIVE   DRIVER       STATE     URL                         SWARM 
default            virtualbox   Stopped 
dev                virtualbox   Running   tcp://192.168.99.101:2376 
client1            virtualbox   Running   tcp://192.168.99.100:2376 
client2            virtualbox   Stopped 
lab                virtualbox   Running   tcp://192.168.99.102:2376



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

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

NAME      ACTIVE   DRIVER       STATE     URL                         SWARM 
default            virtualbox   Stopped 
dev                virtualbox   Running   tcp://192.168.99.101:2376 
client1            virtualbox   Running   tcp://192.168.99.100:2376 
client2            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://192.168.99.102:2376" 
export DOCKER_CERT_PATH="/Users/user/.docker/machine/machines/lab" 
export DOCKER_MACHINE_NAME="lab" 
# Run this command to configure your shell: 
# eval "$(docker-machine env lab)"

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

NAME      ACTIVE   DRIVER       STATE     URL                         SWARM 
default            virtualbox   Stopped 
dev                virtualbox   Running   tcp://192.168.99.101:2376 
client1            virtualbox   Running   tcp://192.168.99.100:2376 
client2            virtualbox   Stopped 
lab       *        virtualbox   Running   tcp://192.168.99.102:2376

lab

daemon

tcp://192.168.99.102:2376


docker-machine env --shell cmd lab 
docker-machine env --shell powershell lab 
docker-machine env --shell powershell lab | Invoke-Expression





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



Lab 2

1. Create a new Docker Machine called lab

only



Docker Lifecycle



Lifecycle

host

Docker hubdaemon
repository 1

image 1

container 1

image 1Dockerfile build
tag

commit

stop 
start 

restart

run

pull

push

docker [OPTIONS] COMMAND [arg…]



Finding & Running 
Containers



lab

Docker hubdaemon
tomcat

tomcat:7.0

bf861403270c

tomcat:7.0

run

pull



https://hub.docker.com/









Using CATALINA_BASE:   /usr/local/tomcat 
Using CATALINA_HOME:   /usr/local/tomcat 
Using CATALINA_TMPDIR: /usr/local/tomcat/temp 
Using JRE_HOME:        /usr 
Using CLASSPATH:       /usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar 
18-Oct-2015 23:34:47.365 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Server version:        Apache Tomcat/8.0.28 
18-Oct-2015 23:34:47.366 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Server built:          Oct 7 2015 18:25:21 UTC 
18-Oct-2015 23:34:47.367 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Server number:         8.0.28.0 
18-Oct-2015 23:34:47.367 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log OS Name:               Linux 
18-Oct-2015 23:34:47.368 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log OS Version:            4.0.9-boot2docker 
18-Oct-2015 23:34:47.368 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Architecture:          amd64 
18-Oct-2015 23:34:47.369 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Java Home:             /usr/lib/jvm/java-7-openjdk-amd64/jre 
18-Oct-2015 23:34:47.369 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log JVM Version:           1.7.0_79-b14 
18-Oct-2015 23:34:47.370 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log JVM Vendor:            Oracle Corporation 
18-Oct-2015 23:34:47.370 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log CATALINA_BASE:         /usr/local/tomcat 
18-Oct-2015 23:34:47.371 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log CATALINA_HOME:         /usr/local/tomcat 
18-Oct-2015 23:34:47.371 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Djava.util.logging.config.file=/usr/local/tomcat/
conf/logging.properties 
18-Oct-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-Oct-2015 23:34:47.372 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Djava.endorsed.dirs=/usr/local/tomcat/endorsed 
18-Oct-2015 23:34:47.372 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Dcatalina.base=/usr/local/tomcat 
18-Oct-2015 23:34:47.373 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Dcatalina.home=/usr/local/tomcat 
18-Oct-2015 23:34:47.373 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Djava.io.tmpdir=/usr/local/tomcat/temp 
18-Oct-2015 23:34:47.373 INFO [main] org.apache.catalina.core.AprLifecycleListener.lifecycleEvent The APR based Apache Tomcat Native library which allows optimal 
performance in production environments was not found on the java.library.path: /usr/java/packages/lib/amd64:/usr/lib/x86_64-linux-gnu/jni:/lib/x86_64-linux-gnu:/usr/
lib/x86_64-linux-gnu:/usr/lib/jni:/lib:/usr/lib 
18-Oct-2015 23:34:47.519 INFO [main] org.apache.coyote.AbstractProtocol.init Initializing ProtocolHandler ["http-nio-8080"] 
18-Oct-2015 23:34:47.546 INFO [main] org.apache.tomcat.util.net.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read 
18-Oct-2015 23:34:47.559 INFO [main] org.apache.coyote.AbstractProtocol.init Initializing ProtocolHandler ["ajp-nio-8009"] 
18-Oct-2015 23:34:47.561 INFO [main] org.apache.tomcat.util.net.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read 
18-Oct-2015 23:34:47.562 INFO [main] org.apache.catalina.startup.Catalina.load Initialization processed in 812 ms 
18-Oct-2015 23:34:47.607 INFO [main] org.apache.catalina.core.StandardService.startInternal Starting service Catalina 
18-Oct-2015 23:34:47.618 INFO [main] org.apache.catalina.core.StandardEngine.startInternal Starting Servlet Engine: Apache Tomcat/8.0.28 
18-Oct-2015 23:34:47.647 INFO [localhost-startStop-1] org.apache.catalina.startup.HostConfig.deployDirectory Deploying web application directory /usr/local/tomcat/
webapps/ROOT

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



docker run -it --rm -p 8080:8080 tomcat:7.0-jre7
Using CATALINA_BASE:   /usr/local/tomcat 
Using CATALINA_HOME:   /usr/local/tomcat 
Using CATALINA_TMPDIR: /usr/local/tomcat/temp 
Using JRE_HOME:        /usr 
Using CLASSPATH:       /usr/local/tomcat/bin/bootstrap.jar:/usr/local/tomcat/bin/tomcat-juli.jar 
18-Oct-2015 23:34:47.365 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Server version:        Apache Tomcat/8.0.28 
18-Oct-2015 23:34:47.366 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Server built:          Oct 7 2015 18:25:21 UTC 
18-Oct-2015 23:34:47.367 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Server number:         8.0.28.0 
18-Oct-2015 23:34:47.367 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log OS Name:               Linux 
18-Oct-2015 23:34:47.368 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log OS Version:            4.0.9-boot2docker 
18-Oct-2015 23:34:47.368 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Architecture:          amd64 
18-Oct-2015 23:34:47.369 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Java Home:             /usr/lib/jvm/java-7-openjdk-amd64/jre 
18-Oct-2015 23:34:47.369 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log JVM Version:           1.7.0_79-b14 
18-Oct-2015 23:34:47.370 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log JVM Vendor:            Oracle Corporation 
18-Oct-2015 23:34:47.370 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log CATALINA_BASE:         /usr/local/tomcat 
18-Oct-2015 23:34:47.371 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log CATALINA_HOME:         /usr/local/tomcat 
18-Oct-2015 23:34:47.371 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Djava.util.logging.config.file=/usr/local/tomcat/
conf/logging.properties 
18-Oct-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-Oct-2015 23:34:47.372 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Djava.endorsed.dirs=/usr/local/tomcat/endorsed 
18-Oct-2015 23:34:47.372 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Dcatalina.base=/usr/local/tomcat 
18-Oct-2015 23:34:47.373 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Dcatalina.home=/usr/local/tomcat 
18-Oct-2015 23:34:47.373 INFO [main] org.apache.catalina.startup.VersionLoggerListener.log Command line argument: -Djava.io.tmpdir=/usr/local/tomcat/temp 
18-Oct-2015 23:34:47.373 INFO [main] org.apache.catalina.core.AprLifecycleListener.lifecycleEvent The APR based Apache Tomcat Native library which allows optimal 
performance in production environments was not found on the java.library.path: /usr/java/packages/lib/amd64:/usr/lib/x86_64-linux-gnu/jni:/lib/x86_64-linux-gnu:/usr/
lib/x86_64-linux-gnu:/usr/lib/jni:/lib:/usr/lib 
18-Oct-2015 23:34:47.519 INFO [main] org.apache.coyote.AbstractProtocol.init Initializing ProtocolHandler ["http-nio-8080"] 
18-Oct-2015 23:34:47.546 INFO [main] org.apache.tomcat.util.net.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read 
18-Oct-2015 23:34:47.559 INFO [main] org.apache.coyote.AbstractProtocol.init Initializing ProtocolHandler ["ajp-nio-8009"] 
18-Oct-2015 23:34:47.561 INFO [main] org.apache.tomcat.util.net.NioSelectorPool.getSharedSelector Using a shared selector for servlet write/read 
18-Oct-2015 23:34:47.562 INFO [main] org.apache.catalina.startup.Catalina.load Initialization processed in 812 ms 
18-Oct-2015 23:34:47.607 INFO [main] org.apache.catalina.core.StandardService.startInternal Starting service Catalina 
18-Oct-2015 23:34:47.618 INFO [main] org.apache.catalina.core.StandardEngine.startInternal Starting Servlet Engine: Apache Tomcat/8.0.28 
18-Oct-2015 23:34:47.647 INFO [localhost-startStop-1] org.apache.catalina.startup.HostConfig.deployDirectory Deploying web application directory /usr/local/tomcat/
webapps/ROOT



docker-machine ip lab

192.168.99.102



docker-machine ip lab

192.168.99.102

docker-machine ls

NAME      ACTIVE   DRIVER       STATE     URL                         SWARM 
default            virtualbox   Stopped 
dev                virtualbox   Running   tcp://192.168.99.101:2376 
client1            virtualbox   Running   tcp://192.168.99.100:2376 
client2            virtualbox   Stopped 
lab                virtualbox   Running   tcp://192.168.99.102:2376



docker-machine ip lab

192.168.99.102

docker-machine ls

NAME      ACTIVE   DRIVER       STATE     URL                         SWARM 
default            virtualbox   Stopped 
dev                virtualbox   Running   tcp://192.168.99.101:2376 
client1            virtualbox   Running   tcp://192.168.99.100:2376 
client2            virtualbox   Stopped 
lab                virtualbox   Running   tcp://192.168.99.102:2376



lab

Docker hubdaemon
tomcat

tomcat:7.0

bf861403270c

tomcat:7.0

run

pull

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



lab

daemon

bf861403270c

tomcat:7.0

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



lab

daemon

bf861403270c

tomcat:7.0

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



lab

daemon

reverent_pasteur

tomcat:7.0

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



Lab 3

1. Run Tomcat 7.0-jre7 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



Run container and manually install software

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"]

Dockerfile



Instruction Description

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

inherit from.MAINTAINER Provides visibility and credit to the author of 
the image.

RUN Executes a Linux command for configuring 
and installing.

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

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

LABEL Name/value metadata about the image.

ENV Sets environment variables.

COPY Copies files into the container.

ADD Alternative to copy.

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

instructions.EXPOSE Ports the container will listen on.

VOLUME Creates a mount point.

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



lab

daemon

nuez-db

nuez-dbDockerfile build

stop 
start 

restart

run

docker build -t nuez-db .



docker build -t nuez-db .
Sending build context to Docker daemon 35.33 kB 
Step 0 : FROM mysql:5.5.45 
5.5.45: Pulling from library/mysql 
ba249489d0b6: Pull complete 
19de96c112fc: Pull complete 
2e32b26a94ed: Pull complete 
637386aea7a0: Pull complete 
f40aa7fe5d68: Pull complete 
f9cc53679b1f: Pull complete 
6b4bdd0d9a0c: Pull complete 
066f73588b2c: Pull complete 
8c7b0f689d1a: Pull complete 
ea70677dc485: Pull complete 
9d511b9dbf89: Pull complete 
0896de2c270f: Pull complete 
a29e02ef2642: Pull complete 
bb322ed102e5: Pull complete 
1c764f968123: Pull complete 
2b884c0bb51d: Pull complete 
0da0b10c6fd8: Pull complete 
Digest: sha256:72a09a61824bdaf652e701fcbf0ee12f5b132d8fdeaf1629ce42960375de03cb 
Status: Downloaded newer image for mysql:5.5.45 
 ---> 0da0b10c6fd8 
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 cb82914c1be9 
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 cb82914c1be9 
Step 3 : RUN echo "lower_case_table_names = 1" >> /etc/mysql/my.cnf 
 ---> Running in 6ccd82a7286c 
 ---> 6d23b9680c54 
Removing intermediate container 6ccd82a7286c 
Step 4 : ENTRYPOINT /entrypoint.sh 
 ---> Running in c4c00462c691 
 ---> 62ad0d0bc850 
Removing intermediate container c4c00462c691 
Step 5 : CMD mysqld 
 ---> Running in 1cd40a7e38f8 
 ---> 16f80cf33da2 
Removing intermediate container 1cd40a7e38f8 
Successfully built 16f80cf33da2



docker images

REPOSITORY          TAG                 IMAGE ID            CREATED             SIZE 
nuez-db             latest              16f80cf33da2        8 minutes ago       214.4 MB 
tomcat              7.0-jre7            c6838f52cb84        4 days ago          347.7 MB 
mysql               5.5.45              0da0b10c6fd8        5 weeks ago         213.5 MB

lab

daemon

nuez-db

nuez-dbDockerfile build

stop 
start 

restart

run



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

lab

daemon

nuez-db

nuez-dbDockerfile build

stop 
start 

restart

run

640a1bf669cc97763d51bc28865a5115a103e953336f8a7e90d50d61a108d0ec



docker ps

lab

daemon

nuez-db

nuez-dbDockerfile build

stop 
start 

restart

run

CONTAINER ID  IMAGE    COMMAND                 CREATED         STATUS         PORTS                   NAMES 
640a1bf669cc  nuez-db  "/entrypoint.sh mysql"  11 minutes ago  Up 11 minutes  0.0.0.0:3306->3306/tcp  nuez-db



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

lab

daemon

nuez-db

nuez-dbDockerfile build

stop 
start 

restart

run

640a1bf669cc97763d51bc28865a5115a103e953336f8a7e90d50d61a108d0ec



Lab 4

1. Create a nuez-db image with MySQL

2. Run nuez-db container as a daemon



Network Containers



lab

daemon

nuez-db

nuez-db

run
39bf696dd057

mysql:5.5.45

run

lab-network



docker network ls

NETWORK ID          NAME                DRIVER              SCOPE 
8d5ed05e81c1        bridge              bridge              local 
acc72cedae53        host                host                local 
505f6ef9f2ba        none                null                local



docker network create lab-network

218e86df00bad1598e9c1c05baa08c66b5a7fff2eeb3403fee5ed431d7a4eb0f

docker network ls

NETWORK ID          NAME                DRIVER              SCOPE 
8d5ed05e81c1        bridge              bridge              local 
acc72cedae53        host                host                local 
218e86df00ba        lab-network         bridge              local 
505f6ef9f2ba        none                null                local



docker network connect lab-network nuez-db



lab

daemon

nuez-db

nuez-db

run
39bf696dd057

mysql:5.5.45

run

mysql -h 192.168.99.102 -u root -proot+1 nuez

or
docker run -it --network lab-network --rm mysql:5.5.45 bash 
mysql -h nuez-db -u root -p neuz

lab-network



Lab 5

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



lab

daemon

nuez-db

nuez-db

run
nuez

nuez

run

lab-network



// remove for brevity
   
docker {
      dataSource {
          dbCreate = "update"
          url = "jdbc:mysql://${System.getenv()['DB_SERVER']}:${System.getenv()['DB_PORT']}/${System.getenv()['DB_DB']}"
          driverClassName = "com.mysql.jdbc.Driver"
          username = System.getenv()['DB_USER']
          password = System.getenv()[‘DB_PASSWORD']
          pooled = true
          properties {
             maxActive = -1
             minEvictableIdleTimeMillis=1800000
             timeBetweenEvictionRunsMillis=1800000
             numTestsPerEvictionRun=3
             testOnBorrow=true
             testWhileIdle=true
             testOnReturn=true
             validationQuery="SELECT 1"
          }
      }
  }
// remove for brevity



FROM tomcat:7.0-jre7 

RUN rm -rf $CATALINA_HOME/webapps/ROOT 
RUN rm -rf $CATALINA_HOME/webapps/ROOT.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/ROOT.war 

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

Dockerfile

docker build -t nuez .



FROM tomcat:7.0-jre7 

RUN rm -rf $CATALINA_HOME/webapps/ROOT 
RUN rm -rf $CATALINA_HOME/webapps/ROOT.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"]

Dockerfile

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





1234abcd
blogger



docker exec -it nuez bash

docker diff nuez

docker logs nuez



Lab 6

1. 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



lab

Docker hubdaemon
javajudd

nueznuez

push

nuez-db
nuez-db



https://hub.docker.com/



docker login 

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

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







Lab 7

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



Composing



lab

Docker hubdaemon
javajudd

nuez-db

nuez



lab

Docker hubdaemon
javajudd

nuez-dbnuez-db pull
nuez

nuez



lab

Docker hubdaemon
javajudd

nuez-db

nuezcompose_db

nuez-db pull
nuez

nuez

nuezcompose_web

nuezcompose_default



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

docker-compose.yml



.env
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 
8eafecf16a37        javajudd/nuez-db:1.0   "/entrypoint.sh mysq…"   0.0.0.0:3306->3306/tcp   nuezcompose_db_1

lab

daemon

nuezcompose_db

nuez-dbnuez

nuezcompose_web

nuezcompose_default



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

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



Lab 8

1. Compose nuez and nuez-db



Docker & Java



https://hub.docker.com/_/openjdk/

https://hub.docker.com/_/java/

https://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$1 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



docker

local host Docker hub

private registry

remote host

daemon

daemon

container 1

repository

repository 1

image 1
image 1

image 2

repository 2

image 3

image 4

image 5

image 6

image 3container 3a

docker 
machine

container 3b

container 3 image 3

container 5 image 5

container 6 image 6



docker

local host

remote host

daemon

daemon

container 1 image 1

image 3container 3a

docker 
machine

container 3b

container 3 image 3

container 5 image 5

container 6 image 6

public 
private

registry



lab

registrydaemon

nueznuez

push

nuez-db
nuez-db



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



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

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



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



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



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



Clustering





http://kubernetes.io/



Kubernetes For Java Developers from Arun Gupta



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

Install kubectl

Install Minikube

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



minikube start
Starting local Kubernetes v1.6.4 cluster... 
Starting VM... 
Downloading Minikube ISO 
 90.95 MB / 90.95 MB [==============================================] 100.00% 0s 
Moving files into cluster... 
Setting up certs... 
Starting cluster components... 
Connecting to cluster... 
Setting up kubeconfig... 
Kubectl is now configured to use the cluster.

minikube ip
192.168.99.101



kubectl run lb-nginx --image=nginx --replicas=2 --port=80

NAME                        READY     STATUS    RESTARTS   AGE 
lb-nginx-4263643773-54l9b   1/1       Running   0          3m 
lb-nginx-4263643773-ddknt   1/1       Running   0          3m

deployment "lb-nginx" created

kubectl get pod

NAME       DESIRED   CURRENT   UP-TO-DATE   AVAILABLE   AGE 
lb-nginx   2         2         2            2           4m

kubectl get deployment

service "lb-nginx" exposed

kubectl expose deployment lb-nginx --type=LoadBalancer

NAME         CLUSTER-IP   EXTERNAL-IP   PORT(S)        AGE 
kubernetes   10.0.0.1     <none>        443/TCP        9h 
lb-nginx     10.0.0.161   <pending>     80:32767/TCP   4m

kubectl get services



minikube service lb-nginx --url
http://192.168.99.101:32767



kubectl delete services lb-nginx
service "lb-nginx" deleted

kubectl delete deployment lb-nginx
deployment "lb-nginx" deleted

minikube stop



Cloud





https://www.digitalocean.com/?refcode=3c8ba4775cf9















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 ip do

45.55.232.200







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



Lab DigitalOcean

1. Create a DigitalOcean account

2. Create a token

3. Create a DigitalOcean machine

4. Deploy a container

5. Remove the droplet





docker-machine

















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

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

52.23.222.169





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









Lab AWS

1. Create an AWS account

2. Create an access key

3. Find VPC ID

4. Create AWS machine

5. Add port to Security Group

6. Terminate EC2 instance



Summary



https://github.com/coreos/rkt



https://www.flickr.com/photos/glynlowe/10921732025/





Resources





Arun Gupta

Orchestrate Multi-Container 
Applications with Ease

Kubernetes for 
Java Developers
Kubernetes for 
Java Developers
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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.

Docker 
Images

A recipe or template for creating Docker 
containers. It includes the steps for installing and 
running the necessary software

Docker 
Container

Like a tiny virtual machine that is created from the 
instructions found within the Docker image

Docker 
Client

Command-line utility or other tool that takes 

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

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

Docker 
Host

A physical or virtual machine that is running a 
Docker daemon and contains cached images as 
well as runnable containers created from images

Docker 
Registry

A repository of Docker images that can be used 
to create Docker containers. Docker Hub 

(hub.docker.com) is the most popular social 
example of a Docker repository.

Docker 
Machine

A utility for managing multiple Docker hosts,  
which can run locally in VirtualBox or remotely 
in a cloud hosting service such as Amazon Web 
Services, Microsoft Azure, Google Cloud Platform, 
or Digital Ocean.
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Getting Started With Docker
BY CHRISTOPHER JUDD

Improve Performance, 
Minimize Cost
Packet is a bare metal cloud built 
for developers.

Get Started with $25

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 .yaml file:

apiVersion: v1
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
    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. 

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/v1beta1
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
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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 API.

REFERENCE DESCRIPTION

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

Docker 
Registries

Store Docker images. Users can push (or publish) their 
images to a public registry (like Docker Hub) or to their 
own registry behind a firewall. Registries store the 
“tagged” images—allowing users to maintain different 
versions of the same image.

Docker 
Containers

Virtualized application environments that run on a Docker 
Host in isolation. Containers are launched from Docker 
images, adding a read-write layer on top of the image 
(using a union file system) as well as the network/bridge 
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.

Dockerfiles

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

Docker Host

A Linux 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 Client
Command-line utility or other tool that takes advantage of 
the Docker API (docs.docker.com/reference/api/docker_
remote_api) to communicate with a Docker daemon
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FIGURE 1: DOCKER 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 a result, 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 
eliminates some of the challenges associated 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:

Application Portability—Docker containers run exactly the same 
on any Linux host. This eliminates the challenge of deploying 
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https://github.com/docker/labs



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



CTO and Partner
email: javajudd@gmail.com
web: www.juddsolutions.com
blog: juddsolutions.blogspot.com
twitter: javajudd

Christopher M. 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.

Docker 
Images

A recipe or template for creating Docker 
containers. It includes the steps for installing and 
running the necessary software

Docker 
Container

Like a tiny virtual machine that is created from the 
instructions found within the Docker image

Docker 
Client

Command-line utility or other tool that takes 

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

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

Docker 
Host

A physical or virtual machine that is running a 
Docker daemon and contains cached images as 
well as runnable containers created from images

Docker 
Registry

A repository of Docker images that can be used 
to create Docker containers. Docker Hub 

(hub.docker.com) is the most popular social 
example of a Docker repository.

Docker 
Machine

A utility for managing multiple Docker hosts,  
which can run locally in VirtualBox or remotely 
in a cloud hosting service such as Amazon Web 
Services, Microsoft Azure, Google Cloud Platform, 
or Digital Ocean.
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