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1 Docker

Different companies use different tools for development and different work environments, but
Docker has emerged as a nearly universal environment specification tool. It is one of the most
useful and common delivery mechanism in industry today.

Docker http://www.Docker.com enables users to specify the operating system, environment
variables, software packages, libraries, versioning, and more, in order for anyone to run any pro-
gram. This is useful in a number ways. For example, say we want to run a multi-computer job,
passing Docker containers to each of the nodes in the cluster is one way to have repetitive and
predictable behavior when doing large scale compute.

There are two essential Docker units: a container and a container image.

1. A container is a sandboxed process on your machine that is isolated from all other
processes on the host machine. That isolation leverages kernel namespaces and cgroups,
features that have been in Linux for a long time. Docker has worked to make these
capabilities approachable and easy to use. To summarize, a container:

a) is a runnable instance of an image. You can create, start, stop, move, or delete a
container using the Docker API or CLI.

b) can be run on local machines, virtual machines or deployed to the cloud.
¢) is portable (can be run on any OS).

d) is isolated from other containers and runs its own software, binaries, and configura-
tions.

2. When running a container, it uses an isolated filesystem. This custom filesystem is pro-
vided by a container image. Since the image contains the container’s filesystem, it
must contain everything needed to run an application - all dependencies, configurations,
scripts, binaries, etc. The image also contains other configuration for the container, such
as environment variables, a default command to run, and other metadata.


http://www.Docker.com

Go ahead and download and install Docker. The getting started guide on Docker has detailed
instructions for setting up Docker on

e Mac https://docs.docker.com/desktop/install/mac—install/,
e Linux https://docs.docker.com/install/linux/docker-ce/ubuntu

e Windows https://docs.docker.com/docker-for-windows/install.

2 Executing Your “Hello World”

For this lab, we’ll start with creating a Dockerfile in your submission folder. Specify the op-
erating system and version of Python in the Dockerfile. You will subsequently need to install
Python and libraries that you anticipate importing. Do not add the data into the image; you
will need to pass that into the container with the —v Docker option.

For example, here’s the most basic Dockerfile:

FROM ubuntu:20.04

RUN apt update && apt install -y sbcl
WORKDIR /usr/src

For this assignment, you’ll set up your Docker environment and the appropriate versions of
Python. Specifically,

1. Download and install Docker

2. Create your Dockerfile

3. Compile your Docker image

4. Screenshot a list of the Docker images available

5. Screenshot a list of the running Docker containers that include one with the image you
created

6. Include both screenshots and the command you used in your write up

3 Specifying Ports and Storage

At times, you may need several resources from your host machine. For example, there may be
some files that you’d like to grab or whole folders that you would like to access. Or, there may
be instances where you’d like for the container to be exposed to network traffic.

3.1 Volumes

Let’s say there are some files that you wish to be made available to the container that you're
running. There are a couple of ways to do so. You can either make then available with your
Dockerfile or when you’re starting a new container. Assuming that we’ve created an image, we
can make a volume available with the —v flag.


https://docs.docker.com/desktop/install/mac-install/
https://docs.docker.com/install/linux/docker-ce/ubuntu
https://docs.docker.com/docker-for-windows/install

docker run —-it -v /Users/karl/Downloads:/home <some—-image> /bin/bash

Take a couple of screenshot of your host machine and the corresponding folder in the Docker
container.

3.2 Ports

Sometimes it’s useful to expose a port so that you can run things like Jupyter Notebooks with
the appropriate environments.

In this example, you’ll download a Docker image from the universal Dockerhub registry. This
registry hosts a large number of images, but you can find many other images elsewhere. If your
machine doesn’t find a particular image that you’'ve built when you’ve typed docker run,
Docker will automatically search for it at the Dockerhub registry or wherever specified.
Similarly as above, you can either make them available in your Dockerfile or when you're start-
ing a new container. In this lab, we can use the —p command.

docker run -it —--rm -p 10000:8888 jupyter/tensorflow-notebook:latest

What will the above do? Go ahead and screenshot the above and upload to Gradescope.
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