
Getting started with 
containers

Introduction to containers
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Containers

• Virtualized environment: an isolated 
file system accessible from a host 
computer
• Other than virtual machines (VMs), 
containers have specific purposes, and 
carry only essential information to 
perform their task 
• In IT terms:
• containers share the kernel with the host OS
• VMs bring the entire operating system
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Why are containers 
popular?
• Dependency issues are a general 
problem: e.g. DevOps
• Lightweight
• Development independent of OS 
• Environment is shared:
• Multiple containers at the same time
• Containers can communicate! 
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Image Container

Two important concepts

- read-only
- stored on longer term
- can be used as a base

- based on the image
- short-lived
- usually only minor 

adjustments



Docker

• Most popular container software
• GUI on Linux, MacOS and Windows
• Great for container development 
• Very large repository (docker hub) with 
base images e.g.:
• ubuntu
• r-base/rstudio server
• python
• conda
• jupyter
• and many more..
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Quiz question 5
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Other container software

• Singularity/apptainer (HPC)
• Shifter (HPC)
• Charliecloud (HPC)
• Podman (daemonless docker)
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https://sylabs.io/docs/
https://apptainer.org/
https://shifter.readthedocs.io/en/latest/index.html
https://hpc.github.io/charliecloud/
https://podman.io/


Containers & dependency 
managers
• Well known-dependency managers, e.g.:
• conda
• pipenv

• What’s the difference with containers?:
• Dependency managers isolate
dependencies
• Containers isolate operating systems

• Dependency managers are often used 
inside containers!
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Exercises

• Run your first (?) container from an 
Ubuntu image
• Be root!
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