CaRCC Researcher-Facing Call, 2023-08-10

Evolution of Containers for HPC

Speaker:David Godlove, Solutions Architect, CIQ

Abstract:

In this session, Dave Godlove (Solutions Architect) will provide an update on the ongoing
evolution of containers for HPC. We'll discuss the transition from Singularity to Apptainer as a
project supported by the Linux Foundation. Then we’ll turn attention to leveraging fake root
permissions using the User namespace and running containers in “rootless mode”. We’'ll also
briefly discuss new recommendations for running containers in parallel and strategies for
securing pre-built base containers. Finally, we will discuss job orchestration for containers in
HPC. This presentation will be followed by a community discussion.

Please Note:
e We will record this call and post shortly thereafter on CaRCC's YouTube channel.
e We expect all persons on the call to adhere to CaRCC's Code of Conduct.
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Connection Details

https://utah.zoom.us/my/carcc?pwd=T|{FuUR3vVVM2d5eE5z2\WnEVWWxDTFBCUT09

Meeting ID: 824 051 8198
Password: 31415926


https://carcc.org/about/carcc-code-of-conduct/
https://utah.zoom.us/my/carcc?pwd=TjFuR3VVM2d5eE5zWnEvWWxDTFBCUT09

+13462487799,,8240518198#,,#,31415926# US (Houston)
+16699006833,,8240518198#,,#,31415926# US (San Jose)
Dial by your location
+1 346 248 7799 US (Houston)
+1 669 900 6833 US (San Jose)
Join by Skype for Business: https://utah.zoom.us/skype/8240518198

Agenda
e Welcome + Introduction to CaRCC
o Researcher-Facing Track description
o CaRCC is your community for research computing and data professionals.
Please see this brief overview; more information on activities on our Groups web
pages.
o If you have questions about CaRCC or are interested in becoming more involved,

please contact:
m f-coordinators@carcc.org for R-F-related activities, or

m getstarted@carcc.org or getinvolved@carcc.org for other CaRCC work

o We expect all persons on the call to adhere to CaRCC's Code of Conduct.

e Topic of the month:

o Presenter: David Godlove, Solutions Architect, CIQ

o Abstract - In this session, Dave Godlove (Solutions Architect) will provide an
update on the ongoing evolution of containers for HPC. We’'ll discuss the
transition from Singularity to Apptainer as a project supported by the Linux
Foundation. Then we’ll turn attention to leveraging fake root permissions using
the User namespace and running containers in “rootless mode”. We’'ll also briefly
discuss new recommendations for running containers in parallel and strategies
for securing pre-built base containers. Finally, we will discuss job orchestration
for containers in HPC. This presentation will be followed by a community
discussion.

e Open Discussion
e Announcements
o August 16th @ 12:00 pm EDT - Emerging Centers
m Centre for High Performance Computing, South Africa
o August 17th @ 1:00 pm EDT - Systems-Facing

m Cluster Resource Management software and solutions - Part 2 (Part 1
was June call)

o September 14th - NEXT Researcher Facing Call
m Library Research Support perspective - Call details pending.


https://utah.zoom.us/u/afbtUZSFF
https://utah.zoom.us/skype/8240518198
https://carcc.org/people-network/researcher-facing-track/
https://docs.google.com/presentation/d/1_-LVaI8jCiOALw_BBJ5eINMFGVZA1hZv2ccVmRp1z98/
https://carcc.org/working-groups/
https://carcc.org/working-groups/
mailto:rf-coordinators@carcc.org
mailto:getstarted@carcc.org
mailto:getinvolved@carcc.org
https://carcc.org/about/carcc-code-of-conduct/

Sign-In (Name / Affiliation /Email)

Note: please follow the suggested sign-in format so our evolving data science intelligence routines won't trip up and
forget to enter you in our $1m sweepstakes.

Justin Booth / Mich State / boothj@msu.edu

Cyd Burrows-Schilling / UC San Diego / cburrows@ucsd.edu

Paulo Baptista / Brown University / paulo_baptista@brown.edu

Soham Pal / U of Arizona / sohampal@arizona.edu

Brett Milash / U of Utah / brett.milash@utah.edu

Sharon Colson / Tennessee Technological University / sw-slcolson@tntech.edu

Jim Leous / jim.leous@gmail.com
Kathleen Chappell / Harvard University / kathleen_chappell@hms.harvard.edu

Yucheng Zhang/Purdue/zhan4429@purdue.edu
Bala Desinghu/Rutgers/bala.desinghu@rutgers.edu

Zhiyu (Drew) Li / U of Utah/ zhiyu.li@utah.edu

Chris Reidy / University of Arizona / chrisreidy@arizona.edu

Paula Sanematsu / FASRC Harvard University / paula_sanematsu@g.harvard.edu
Mattie Niznik / Princeton University / mattie.niznik@princeton.edu

Alex Feltus / Clemson University / ffeltus@clemson.edu

Paul van der Mark / Florida State University / pvandermark@fsu.edu

Nan McKenna / Stanford / nmckenna@stanford.edu

Michael Gutteridge / Fred Hutchinson Cancer Ctr. / mrg@fredhutch.org
Brad Spitzbart / Harvard University / bradley_spitzbart@g.harvard.edu
Bob Freeman / Harvard Business School / rfreeman@hbs.edu

Harry Levinson / Harvard Business School / hlevinson@hbs.edu

Jeff Dusenberry / UMass Boston / jeff.dusenberry@umb.edu

Katia Bulekova / Boston University / kirn@bu.edu

Peter Goode / Lafayette College / goodep@lafayette.edu

Moira Downey / NC State University / mcdowney@ncsu.edu

Horst Severini / University of Oklahoma / severini@ou.edu

Alex Townsend / Florida State University RCC / satownsend@fsu.edu
Ethan Conner / University of lllinois Urbana-Champaign / ewconner@illinois.edu
Jens Mueller / Miami University / muellej@miamioh.edu

Kurt Showmaker / JAX kurt.showmaker@jax.org

Liam Forbes / University of Alaska Fairbanks / loforbes@alaska.edu

Rion Parsons / UC Santa Cruz / rkparson@ucsc.edu

Maze Ndukum/Washington University in St Louis/ndukummaze@wustl.edu
Lev Gorenstein / Purdue University / lev@purdue.edu

Claire Mizumoto / University of California San Diego / claire@ucsd.edu

Max attendee count - Sign in 36 above - 55 max on Zoom
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Notes from the call

Slides

Intro slides
David Godlove CIQ

Notes - Topics Covered
Singularity is Apptainer!
e Leveraging the User Namespace
e New recommendations for containerized MPI
e Increased adoption of ORAS (for Software Supply Chain)
e Container Orchestration (for jobs, from an HPC perspective)

Questions

e |[fyoudo an"Is -In" in the non-containerized environment vs. the container environment,
you'll see the uid # mapping.

e s this available in any version of apptainer? If not, which version we would need?

o Itwas in Apptainer 1.1.0 when the user name spaces were set as default, that
was about fall last year, but it was non-default before that

e The unprivileged install looks like it only works on certain distributions? What about
Ubuntu/Debian?
Spack, EZbuild and ?? there was a third mentioned | haven't heard of prior
How does Fuzzball differ from Jobs in K8s
Do you have example workflow / yaml files? And could this be adapted for ‘pleasantly
parallelized’ workflows? Ah! | see ‘task array’ in there

Chat Comments

I think the work presented by Sgambati and Anderson (INL) at PEARC23 is also useful here:
Matthew Sgambati and Matthew Anderson. 2023. Software Quality Assurance for High
Performance Computing Containers. In Practice and Experience in Advanced Research
Computing (PEARC '23), July 23-27, 2023,Portland, OR, USA. ACM, New York, NY,
USA, 12 pages. https://doi.org/10.1145/3569951.3593596



https://docs.google.com/presentation/d/1p2XF5ak00xaUsCMkMt9sOQf8z9dUXt9c4Dc3Pk6OWhI/edit?usp=sharing
https://drive.google.com/file/d/1roJaZc2lGxBj_1g1a31uVle5MEfxegho/view?usp=sharing
https://doi.org/10.1145/3569951.3593596
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