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Solomon Hykes, Docker founder

The real value of 
Docker is not 
technology, it's getting 
people to agree on 
something.



- Container basics
- Run, interactive/daemon

- Stop, restart, remove.
- Names / id’s

- Host / Container 
networking

- Behind the scenes

- Images
- Create images

- Using docker commit
- Using docker build and 

Dockerfile

- Docker Hub
- Base Image 

- Layer basics

Docker Basics 



- Networking

- Compose

- Multistage

Docker Advanced 



Watisdat?
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Containers
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Inside container running nginx webserver:

Process isolation with namespaces



OUTSIDE container running nginx webserver:

Process isolation with namespaces



Resource sharing with cgroups

Image source: medium.com



Resource sharing with cgroups

Image source: redhat.com



Network isolation with virtual networks

Image source: docker.com



Docker client



Bron: https://www.hapag-
lloyd.com/content/dam/website/downloads/press_and_media/public
ations/15211_Container_Specification_engl_Gesamt_web.pdf

Shipping container ‘API’ / spec



Freight container

- Cargo!
- ID label
- Destionation label
- Hazard stickers
- Cargo description
- Hooks
- Handles

ALL STANDARDIZED!

Software (container) 
image
- Filesystem
- ID
- Origin 
- Parameters 

description
- Start/Stop scripts
- Data hooks
- Network port nrs

ALL STANDARDIZED!

Docker container images



https://github.com/opencontainers/runtime-spec/blob/main/spec.md

Software container API / Spec

https://github.com/opencontainers/runtime-spec/blob/main/spec.md


1. Standard operations
Standard Containers define a set of STANDARD OPERATIONS. They can be 
created, started, and stopped using standard container tools; copied and 
snapshotted using standard filesystem tools; and downloaded and 
uploaded using standard network tools.
2. Content-agnostic
Standard Containers are CONTENT-AGNOSTIC: all standard operations 
have the same effect regardless of the contents. They are started in the 
same way whether they contain a postgres database, a php application 
with its dependencies and application server, or Java build artifacts.
3. Infrastructure-agnostic

Standard Containers are INFRASTRUCTURE-AGNOSTIC: they can be run in 
any OCI supported infrastructure. For example, a standard container can 
be bundled on a laptop, uploaded to cloud storage, downloaded, run and 
snapshotted by a build server at a fiber hotel in Virginia, uploaded to 10 
staging servers in a home-made private cloud cluster, then sent to 30 
production instances across 3 public cloud regions.

5 Principals of Standard Containers



4. Designed for automation

Standard Containers are DESIGNED FOR AUTOMATION: because they offer 
the same standard operations regardless of content and infrastructure, 
Standard Containers, are extremely well-suited for automation. In fact, 
you could say automation is their secret weapon.

5. Industrial-grade delivery

Standard Containers make INDUSTRIAL-GRADE DELIVERY of software a 
reality. Leveraging all of the properties listed above, Standard Containers 
are enabling large and small enterprises to streamline and automate their 
software delivery pipelines. Whether it is in-house devOps flows, or 
external customer-based software delivery mechanisms, Standard 
Containers are changing the way the community thinks about software 
packaging and delivery.

5 Principals of Standard Containers (cont)



docker run

   - p <hostport>:<containerport>

   <imagename>

docker run -p 8000:5000 web

OR

docker run –P web

docker container list

Network isolation with virtual networks

Image source: docker.com







Docker container intro

FROM nginx:1.9.14

ADD MyApp.html 

/usr/share/nginx/html/inde

x.html

ENV DB_URL mydbserver:3306

ENV DB_USER admin

ENV DB_PW admin

VOLUME /var/log/nginx/

EXPOSE 80

CMD nginx –g daemon off;

Dockerfile

docker build –t

jaapp/myawesomeapp:1.0 .

jaapp/myawesomeapp:1.0

Contents

Config Parameter

Data location

Networking

Start command

Image name



Docker container intro
FROM nginx:1.9.14

ADD MyApp.html 

/usr/share/nginx/html/index.html

ENV DB_URL mydbserver:3306

ENV DB_USER admin

ENV DB_PW admin

VOLUME /var/log/nginx/

EXPOSE 80

CMD nginx –g daemon off;
jaapp/myawesomeapp:1.0

docker run

-e DB_URL:mydbserver:3066

-e DB_USER:admin

-e DB_PW:Welkom01

-v /temp:/var/logs/nginx

-p 80:80

jaapp/myawesomeapp:1.0

docker run

-e DB_URL:db.acc.local:3066

-e DB_USER:AppDBOwner01

-e DB_PW:Pa$$w0rd

-v /mnt/data:/var/logs/nginx

-p 8089:80

jaapp/myawesomeapp:1.0

docker run

-e DB_URL:db.corp.local:3066

-e DB_USER:AppDBOwner04

-e DB_PW:$&1A0Lf@--lm7t7

-v /mnt/datassd:/var/logs/nginx

-p 8065:80

jaapp/myawesomeapp:1.0



Docker commando’s overzicht



Container

- Created by docker
- ‘docker run <>’

- Running process

- Uses kernel features for 
process isolation
- Cpu/memory
- Process ID’s / namespace

- Networking
- File system

- Based on an image!

- Can write to mutable 
layer on top of image

Container images vs containers

(Container) image

- Blueprint for a container

- Contains:
- Filesystem

- Start command
- Metadata

- Environment Vars
- Networking
- Data storage

- Is immutable



Multi-container aps
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Docker compose



Multi container apps 1/3

DB Dockerfile:
FROM Ubuntu:14.04
RUN apt-get install mysql -y
EXPOSE 3306
VOLUME /var/lib/mysql
VOLUME /logs/mysql
CMD mysqld

App Dockerfile:

FROM Ubuntu:14.04

RUN apt-get install jdk –y

ADD myapp.jar /myapp.jar

EXPOSE 8080, 9090

CMD java /myapp.jar

Proxy Dockerfile:
FROM Ubuntu:14.04
RUN apt-get install nginx -y
EXPOSE 80, 443
VOLUME /opt/nginx/logs
CMD nginx -g -daemonoff



run-all.sh:

docker run -d –n mydb -p 3066:3066

  -v /testdata/mysql:/var/mysql/lib 

  –v /testdata/mysql-
logs:/logs/mysql

  jaapp/mydb:3.1

docker run -d –n myapp -p 8080:8080

  -e DB_URL:mydb:3066 

  jaapp/myapp:3.1

docker run -d –n myproxy 

  -p 80:80 –p 443:443 

  -e WEBSERVER_URL:myapp:8080 

  jaapp/myproxy:3.1

Multi container apps 2/3

A. Wat als ik een enkele container wil 
bijwerken?

B. Wat gebeurt er als ik een enkele 
container stop waar een andere 
container van afhankelijk is?

C. Hoe sla ik deze configuratie op?



Multi container apps 3/3
 Docker-compose.yml:

 Mydb:

  image: jaapp/mydb:3.1

  ports:

    - 3066:3066

  volumes:

    - /testdata/mysql:/var/mysql/lib

    - /testdata/mysql-logs:/logs/mysql

 Myapp:

  image: jaapp/myapp:3.1

  environment:

    - DB_URL:Mydb:3066

  ports:

    - 3066:3066

  links:

    - Mydb

 Myproxy:

  image: jaapp/myprox:3.1

  environment:

    - WEBSERVER_URL:myapp:8080

  links:

    - Myapp

docker-compose.yml

docker-compose up

Mydb Myapp Myproxy



 Docker-compose.yml:

 Mydb:

  image: jaapp/mydb:3.1

  ports:

    - 3066:3066

  volumes:

    - /testdata/mysql:/var/mysql/lib

    - /testdata/mysql-logs:/logs/mysql

 Myapp:

  image: jaapp/myapp:3.2

  environment:

    - DB_URL:Mydb:3066

  ports:

    - 3066:3066

  links:

    - Mydb

 Myproxy:

  image: jaapp/myprox:3.1

  environment:

    - WEBSERVER_URL:myapp:8080

  links:

    - Myapp

docker-compose.yml

docker-compose up

Mydb Myapp Myproxy

Multi container apps 3.5/3



 Docker-compose.yml:

 Mydb:

  image: jaapp/mydb:3.1

  ports:

    - 3066:3066

  volumes:

    - /testdata/mysql:/var/mysql/lib

    - /testdata/mysql-logs:/logs/mysql

 Myapp:

  image: jaapp/myapp:3.2

  environment:

    - DB_URL:Mydb:3066

  ports:

    - 3066:3066

  links:

    - Mydb

 Myproxy:

  image: jaapp/myprox:3.1

  environment:

    - WEBSERVER_URL:myapp:8080

  links:

    - Myapp

docker-compose.yml

docker-compose up

Mydb Myapp Myproxy

Variables



Image source: docker.com
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