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E4S: Extreme-scale Scientific Software Stack

» Curated, Spack based software distribution

« Spack binary build caches for bare-metal installs

» Container images on DockerHub and E4S website of pre-built binaries of ECP ST products
» Base images and full featured containers (with GPU support)

» GitHub recipes for creating custom images from base images

GitLab integration for building E4S images

E4S validation test suite on GitHub

e4s-cl container launcher tool for MPI substitution in applications

E4S VirtualBox image with support for container runtimes
* Docker
» Singularity
e Shifter
e Charliecloud

AWS and GCP images to deploy E4S

= https:/le4ds.io




Extreme-scale Scientific Software Stack (E4S) @ Spack

+ E4S: HPC Software Ecosystem — a curated software portfolio

« A Spack-based distribution of software tested for interoperability
and portability to multiple architectures

« Available from source, containers, cloud, binary caches
» Leverages and enhances SDK interoperability thrust

* Not a commercial product — an open resource for all

e Oct 2018: E4S 0.1 - 24 full, 24 partial release products

e Jan 2019: E4S 0.2 - 37 full, 10 partial release products

* Nov 2019: E4S 1.0 - 50 full, 5 partial release products

« Feb 2020: E4S 1.1 - 61 full release products httDS //648 ] |O

* Nov 2020: E4S 1.2 (aka, 20.10) - 67 full release products

 Feb 2021: E4S 21.02 - 67 full release, 4 partial release
« May 2021: E4S 21.05 - 76 full release products

« Aug 2021: E4S 21.08 - 88 full release products Also include other products .e.g.,
Al: PyTorch, TensorFlow (CUDA, ROCm)
« Nov 2021: E4S 21.11 - 91 full release products Co-Design: AMReX, Cabana, MFEM
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E4S Outreach Activities
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E4S HACKATHON
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E4S Hackathon
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GETTING STARTED WITH E4S FOR INDUSTRY AND AGENCIES
WORKSHOP

14 - June 3

Getting Started with E4S for Industry and Agencies Workshop

Workshop Agenda ( )
Dy 3 Moty e M

8:00 AM - 9:30 AM - OVERVIEW E4S, MIKE HEROUX, DIRECTOR OF ECP
SOFTWARE TECHNOLOGY

10:00 AM - 12:00 PM - GETTING STARTED WITH E4S FOR INDUSTRY AND
AGENCY TUTORIAL, SAMEER SHENDE (ECP TECHNICAL LEAD FOR E4S)
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Using E4S Containers




Download E4S 21.11 GPU Container Image: NVIDIA, AMD, Intel

¥
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* Full featured Singularity image
* GPU base images for
— x86_64 (Intel, AMD, NVIDIA)
— ppc6dle
— aarch64
* Packages with support for all
three GPU runtimes:
— Kokkos
— TAU
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21.11 Release: 91 Official Products + dependencies (gcc, x86_64)
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GPU runtimes

Intel (oneAPI)

« 20214
AMD (ROCm)
- 43
NVIDIA (CUDA)
- 114
NVHPC

« 2021.9
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E4S 21.11: Trilinos configurations cuda_arch=80 and cuda_arch=70
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E4S Frank build statistics, monitoring failure of jobs
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E4S Base Container Images for x86_64, ppc64le, and aarch64
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E4S Full Featured Container GPU image for x86 64 and ppc64le
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E4S Base Container Images for x86 64 with Spack (no GPU)
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E4S 21.11 Cloud, CI, and Custom images
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E4S Validation Test Suite: Trilinos
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1. Configure Trilinos to be installed:

PROJECT
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E4S 21.11 AWS image: US-West2 (OR) ami-0db9d49091db1c25f
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eds-cl: A tool to simplify the launch of MPI jobs in E4S containers

» EA4S containers support replacement of MPI libraries using MPICH ABI compatibility layer and
Wi4MPI [CEA] for OpenMPI replacement.

» Applications binaries built using E4S can be launched with Singularity using MPI library
substitution for efficient inter-node communications.

» e4s-clis a new tool that simplifies the launch and MPI replacement.

— eds-cl init --backend [singularity|shifter] --image <file> --source <startup cmds.sh>
— e4s-cl mpirun -np <N> <command>

o Usage:
. lopt/intel/oneapi/setvars.sh
e4s-cl init --backend singularity --image ~/images/e4s-gpu-x86.sif --source ~/source.sh

cat ~/source.sh
. /spack/share/spack/setup-env.sh
spack load trilinos+cuda cuda_ arch=80
spack unload mpich

eds-cl mpirun -np 4 ./a.out
https://github.com/E4S-Project/e4s-cl
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Quickstart Guide: Using E4S 21.11 Singularity container
Setup:

o)

% cd; wget https://oaciss.uoregon.edu/eds/images/21.11/eds-gpu-x86 64.sif

o)

% git clone https://github.com/E4S-Project/testsuite.git
Using Singularity container:

% singularity run --nv eds-gpu-x86 64.sif

Singularity> cd testsuite/validation tests/trilinos
Singularity> ./clean.sh

Singularity> ./compile.sh

Singularity> ./run.sh

Singularity> exit

o°
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https://oaciss.uoregon.edu/e4s/images/21.11/e4s-gpu-x86_64.sif

Using Intel MPI with E4S 21.11 Singularity container with e4s-cl

Setup:
% cd; git clone https://github.com/E4S-Project/eds-cl; cd eds—cl; make INSTALLDIR= pwd ;

Substituting MPICH in Trilinos application with Intel MPI using e4s-cl:

o

¥ cat ~/source.sh
/spack/share/spack/setup-env.sh
spack load trilinos+cuda cuda_ arch=80
spack unload mpich
$ cd ~/testsuite/validation tests/trilinos; cat run ed4s-cl.sh
#!/bin/bash
export PATH=$HOME/eds-cl/bin:$PATH
source /opt/intel/oneapi/setvars.sh
which eds-cl
which mpirun
/bin/rm -f *_ log
eds-cl init --source $HOME/source.sh \
--backend singularity \
--image $HOME/e4s-gpu-x86 64.sif
eds-cl mpirun -np 4 ./build/Zoltan

eds-cl profile delete "eds-cl profile list -s°

o)

$ ./run_eds-cl.sh
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