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Program

1 Building an image using Docker

Using a recent Docker (BuildKit)

Produces an OCI image that you can push to a registry

Broad compatibility

2 Building an image using Apptainer

Produces a SIF file

Only compatible with Apptainer

You can just copy the file around wherever you want

Arguably a more pleasant configuration format
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Dockerfile

Start by creating a new directory, and putting an empty file called

Dockerfile in it

Add the following header

1 FROM fedora:latest # Building on top of the latest tag of Fedora

2 LABEL org.opencontainers.image.authors="Your Name <email@inst.edu>"

Add the following to tell the container how it should be started

3 USER root

4 WORKDIR /root

5 ENTRYPOINT ["/bin/bash"]

Build with sudo docker build -t username/test .
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Adding Some Extra Packages

Let’s add some extra packages.

Right after the LABEL line, add the following

3 RUN dnf update -y

4 RUN dnf install -y python3

5 RUN dnf install -y python3-numpy python3-scipy python3-matplotlib

6 RUN dnf install -y jupyterlab

Re-run the build command

These RUN commands can do anything you want, including cloning git repos

and building code

Remember to install git and any compilers you need in the container
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Running Our New Container

Run the container with sudo docker run --rm -it username/test

You’ll see that you can now start Python in the container

You can start JupyterLab using the container by passing a command,

and enabling networking. We need the -c because the command is passed

as bash arguments

sudo docker run --rm -it --network=host username/test \

-c "juypter lab --allow-root"
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Improvements – Cleaning Temp Files and Flattening the Image

We can make a couple of improvements:

dnf left temporary files in the image. We can remove these with

7 RUN dnf clean all

Each command in the Dockerfile creates a new layer. We can flatten these to

save space:

8 FROM scratch

9 COPY --from=0 / /

We could push to Docker Hub with sudo docker push username/test:latest

(Don’t do that now)
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Converting the Image and Running with Apptainer

Now let’s convert the image to a SIF file

apptainer build test.sif docker-daemon:username/test

And run with

apptainer run test.sif -c "jupyter lab"

Note that we didn’t need --allow-root because apptainer doesn’t run as root
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Apptainer Setup

First need to set up fakeroot. Install fakeroot then run

sudo apptainer config fakeroot --add local_username
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Building the Image with Apptainer

The definition file looks like this

1 Bootstrap: docker

2 From: fedora:latest

3 %labels

4 Author Your Name <email@inst.edu>

5 %post

6 dnf update -y

7 dnf install -y python3

8 dnf install -y python3-numpy python3-scipy python3-matplotlib

9 dnf install -y jupyterlab

10 dnf clean all

11 %runscript

12 exec jupyter lab

Build with apptainer build test.sif test.def
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Running with Apptainer

We can run this container with apptainer run test.sif

Don’t need to provide command because it’s in the runscript
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More Documentation

You can find the full documentation for Dockerfiles LINK here

The Apptainer definition format docs are LINK here

Both formats are very powerful, with many features. Read the references for

more information.
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https://docs.docker.com/reference/dockerfile/
https://apptainer.org/docs/user/main/definition_files.html

