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The objectives listed above will be discussed followed by a Docker hands-on lab.  

Objectives

In this unit we will:

▪ Discuss the purpose of Docker

▪ List the advantages of Docker

▪ Examine Docker architecture

▪ Discuss how to build a Docker image

▪ Create a Docker container

▪ Test Docker container functionality
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Docker is a tool used to create, deploy, and run containerized applications. A containerized 

application is a package of one or more applications along with the libraries and dependencies 

required for functionality. Examples of containerized applications include a database, webserver 

and business processes and services that perform operations such as an item inventory lookup or 

a credit check service. Docker is open source software allowing for contributions from a global 

community of developers who can extend capabilities by adding additional features that are not 

currently available. Finally, a docker container can run different operating systems such as 

Windows and Linux (Redhat, Ubuntu, CentOS, Alpine, Debian, etc.).  

What is Docker?

▪ Tool used to create, deploy, and run containerized applications 

▪ Containerized Application
➢ Package of application(s), libraries, dependencies

▪ Examples:
➢ Database, webserver, business processes and services

▪ Open source software

▪ Run different operating systems
➢ Windows and Linux (Redhat, Ubuntu, CentOS, etc.)

Docker Container

Inventory Check Service

PACKAGED ITEMS

*Linux OS (Debian)
*Inventory Check Application
*Java libraries
*Database drivers

Container Example 
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Docker can be deployed locally or to a public cloud such as Amazon Web Services, or a private 

cloud, proprietary environment, typically running on-premises, and dedicated to a single 

organization. Docker containers are rapidly deployed in a matter of seconds because there is no 

need to boot an entire operating system during the deployment process. Lower infrastructure 

costs are a key advantage because Docker requires fewer resources to run applications. With 

Docker container deployment you can run more apps with fewer physical servers. A docker 

container can run in any environment, public or private cloud, and on different operating 

systems. You only need to test and debug once before deployment. Docker also takes advantage 

of microservices that can be easily scaled to meet the needs of your organization and separate 

services can be easily modified without effecting other microservices in your solution. 

  

Advantages of Docker

▪ Deploy locally or to public and private cloud

➢ Amazon Web Services, Google Compute Platform

➢ Rapid deployment (deployed in seconds)

▪ Lower infrastructure costs
➢ Fewer resources required to run applications

▪ Compatibility
➢ Runs in any environment (debug once)

▪ Microservices
➢ Allows scaling and modification of separate services
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Docker architecture key components include the following: 

• Docker Client: Command line interface that allows Docker interaction through the REST 

API.  

• Docker Host: Computer or virtual machine that runs the Docker daemon.  

• Docker Daemon: Server that listens to API requests and performs container operations.  

• Docker Image: Application and environment package that is used to build a container.  

• Docker Container: A running instance of an image. A deployed running container runs 

your application. 

 

  

Docker Architecture Simplified

▪ Docker Client
➢ Docker interaction through Rest API
➢ CLI (docker build)

▪ Docker Host
➢ Computer or VM

▪Docker Daemon
➢ Server that listens to API Requests
➢ Runs on Host Operating System

▪ Docker Image
➢ Application and environment package

▪ Docker Container
➢ Running instance of an image

Docker Client

Docker Daemon

Docker Container 1

Docker Container 2

Rest API

Docker Image

Docker Host
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Docker Hub is a docker service that allows for the sharing of docker container images. It also 

contains private repositories of container images that are shared by teams and organizations. 

Docker Hub allows users to search for images on different categories such as analytics, 

databases, Linux and Windows. 

  

Docker Hub: hub.docker.com
▪ Docker Service

➢ Find and share container images

➢ Private repositories of container images (Teams, Organizations)

➢ Search for images on different categories: Analytics, Databases, Linux, Windows
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The Docker command line interface allows for interaction with the Docker daemon. Command 

details are available using the docker --help command. The CLI allows you to perform key 

operations such as build or download docker images and create and run containers. Some key 

commands include docker images which allows you to view all images in your repository and  

docker create which allows you to create a docker container.  

Docker CLI

▪ Allows for interaction with the Docker daemon

▪ All commands issued with docker command
➢ docker -–help (Displays all commands)

➢ docker <command> --help (Displays help for a specific command)

▪Key Commands:
➢ docker images

➢ docker build

➢ docker create

➢ docker run

➢ docker ps –a

➢ docker start
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The Docker image contains the application and environment package including libraries and 

other dependencies that are necessary for running the application. Docker Hub allows for the 

download of shared images using the docker pull command. Alternatively, you can create a 

docker image using the docker build command. The docker build command requires the use of a 

dockerfile. The dockerfile is a text document that contains build instructions such as the base 

operating system that will be contained in the image. Build process instructions may also include 

commands to add applications, libraries, and other dependencies. 

  

Docker image

▪ Application and environment package

▪ Download from docker hub
➢ docker pull command

OR

▪ Create with docker build command
➢ Requires Dockerfile

▪ Dockerfile
➢ Contains docker build instructions

FROM tomcat:8.0-alpine
LABEL maintainer=“Joe@somewhere.com"
ADD sample.war /usr/local/tomcat/webapps/
EXPOSE 8081
CMD ["catalina.sh", "run"]

Dockerfile Example
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The Docker container is a running instance of an image. The container is created with the CLI by 

issuing the docker create command; however, you can also create and run a container with a 

single command using docker run and the appropriate syntax. Running containers can be viewed 

with the docker ps command, Additionally, all containers running or stopped can be viewed 

using the docker ps -a command.  

Docker container

▪ Running instance of an image

▪ Create with docker create command
➢ Specify image in the syntax
➢ Requires docker start

OR

▪ Create with docker run command
➢ Creates and runs container

▪ docker ps
➢ Displays running docker containers

▪ docker ps –a
➢ Displays all docker containers
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Review

▪ Docker is a tool used to create, deploy, and run containerized applications 

▪ Advantages of Docker include:
➢ Local deployment or deployment to public and private cloud 

➢ Lower infrastructure costs

➢ Scaling of separate microservices

▪ The Docker client sends API requests to the Docker daemon

▪ An image includes code and dependencies needed to run an application

▪ A container is a running  instance of a Docker image
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Review Question 1

1.  Match the component on the left to the description on the right.

CLI

Container

Image

Dockerfile

Deployed Docker component

Downloaded or built using a dockerfile

Connects to the daemon through REST API

Contains image build instructions

Review Question 2

2.  Select all items that are part of Docker architecture.

Docker Image

Docker Hub

Docker Client

Docker Daemon

Docker Host

Docker Container
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Review Question 1 (Answers)

1.  Match the component on the left to the description on the right.

CLI

Container

Image

Dockerfile

Deployed Docker component

Downloaded or built using a dockerfile

Connects to the daemon through REST API

Contains image build instructions

Review Question 2 (Answers)

2.  Select all items that are part of Docker architecture.

Docker Image

Docker Hub

Docker Client

Docker Daemon

Docker Host

Docker Container

Docker Hub is a Docker Service where you can find 
and share container images, and setup repositories 
of container images.
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Working with Docker 

In this lab exercise you will download a MongoDB Docker image, create and run a MongoDB Docker 

container, and test container functionality. 

Prerequisites: 

• Docker Toolbox-19.03.1 installed 

• Internet Connection 

Lab Steps: 

1. Launch a Terminal and enter the command to view docker images. 

• Select Start > Docker Quickstart Terminal. 

• Enter the command docker images 

• Observe that there are no images in your Docker environment. 

 

2. Download the MongoDB image from Docker Hub. 

• Enter the following command: 

docker pull mongo 

 

• Observe the image download process. This may take a few minutes. Continue to the next step 

when the download is complete. 
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3. Verify that the image now resides in your Docker environment. 

• Enter the following command: 

docker images    

 

• Observe the image repository name of mongo. 

4. Create and run a Mongodb container instance. 

• Enter the following command: 

docker run –-name Mymongodb mongo 

 

Note: The syntax above creates and runs a container instance with the name of Mymongodb using the 

mongo Docker image.  

Alternatively, you can create, verify, and start a container with the commands shown below: 

The following command creates the container instance.  

docker create –-name Mymongodb mongo 

The following command allows you to view all container instances in your environment, 

running or stopped. 

docker ps –a  

The following command starts your container instance in interactive mode so you can 

view operations in the Terminal. 

docker start –i Mymongodb 
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Verify MongoDB container functionality 

5. Connect to the Mongodb container instance. 

• Launch a new Terminal. 

o Start > Docker Quickstart Terminal 

• Enter the following command: 

docker exec –it Mymongodb bash 

• Enter mongo at the prompt. 

root@###########:/#mongo 

 

• Verify that you are connected to the instance. 

show dbs 

 

 

6. Create a database with the name of myumpires. 

• Enter the following command: 

use myumpires 
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7. Insert data into the database myumpires. 

• Enter the following command: 

db.plateumpires.save({ firstname: “Jane”, lastname: “Doe” }) 

• Observe the WriteResult message in the Terminal. 

       

 

• Observe the MongoDB collection messages in the container Terminal. 

 

• Verify the creation of plateumpires. 

show collections  

       

 

8. Retrieve data from the collection plateumpires. 

• Enter the following command: 

db.plateumpires.find({ firstname: “Jane” }) 

• Observe the results in the Terminal. 

 

 

Congratulations! You have completed your first Docker lab exercise. 


