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What a container is not?

• Not a Virtual Machine

• Virtual Machines

− Heavy Weight

− Full copy of OS

− Physical hardware 
abstraction

• Hardware-level 
virtualization
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What a container is?

• User Defined Software Stack

− All components necessary 
for the application are 
included in the container, 
including the OS

• Containers

− Light Weight

− Share components of Host 
OS

− Application layer 
abstraction

• OS virtualization
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Why containers?

• Verification and Validation:  Is my code running correctly still?  Is it passing all unit 
tests and giving the same results as my last few papers?

• Reproducibility:  Can I run my same application 10 years later?  Can I rebuild my 
container 10 years later?

• Portability across multiple supercomputer architectures:  Can I run the same 
container on multiple supercomputers with different networks and drivers without 
rebuilding and without sacrificing performance?

• Simplification: one environment, customized packages (independence from 
system administrators); make it easier on the user:  Can I work without needing 
intervention from the system administrator?

• Security (insulation against package versioning issues):  Does a security update 
on a supercomputer break my code?



Containers prebuilt
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Containers with def file

Singularity

Docker

Package

Repo

Bootstrap: library

From: rockylinux:8

%post

%environment

%runscript

…

Build process



Base Container Definition File



Base+ Container Definition File



Base++ Container Definition File



MPI + Base++ Container Definition File



Questions?
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