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Samurai - an application with build challenges
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Problem Statement

Portability: deploying applications
on different platforms requires
system configuration/rebuilding

Build complexity: some software stacks have
10s or 100s of dependencies

Todd Gamblin, Gregory Becker, Massimiliano Culpo, Michael Kuhn, and Harmen Stoppels. Managing
HPC Software Complexity with Spack. ISC-HPC 2022. Hamburg, Germany. May 29, 2022.

(a) impractical to build large applications manually
(b) can be difficult to port builds to new systems



Containers - achieve lightweight portability
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Solution - combine containers with Spack
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1. Containerize Samurai: a fragile application with build challenges
a. Use Spack to setup the container software environment
a. Optimize containers for multiple HPC architectures (CPU and GPU)

a. Verify correct program output and evaluate performance on Cheyenne and
Casper; compare to bare-metal Samurai

1. Develop a lightweight container that is easy to distribute

1. Extra Credit: Demonstrate how containerized scientific applications can be easily
deployed on different platforms (NCAR clusters, DOE clusters, University clusters,
AWS)

1. Extra credit: create a container/suite of containers for all multiple apps



What goes in a container?
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Augmenting a container with Spack

Spack lets you install software Container Spack
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Containerizing Samurai
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Portability and Performance - Cheyenne
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Portability and Performance - Casper
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1. Demonstrated containerized Samurai provides competitive performance on both
Casper and Cheyenne

1. Customized containers to run on both CPUs and GPUs

1. Generated lightweight container that is easy to distribute
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Containerized App Suite Contributions to Extreme-
o | scale Scientific Software
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