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Deployment of E4S at facilities: NERSC
– Update E4S for supporting Slingshot 11 upgrade on Perlmutter.
– Create Spack recipies for deployment of E4S on Perlmutter at NERSC 

using system compilers, runtime systems (MPI) and SLURM aware MPI 
(mvapich2) and vendor specific libraries.

– Validate deployment of packages on Perlmutter. 
– Coordinate transfer of Spack recipies to the HI team (Shahzeb Siddiqui) for 

deployment and for GitLab Buildtest CI testing. 

• Perlmutter module use /global/cfs/cdirs/m3896/shared/modulefiles
– mvapich2/3.0a
– PrgEnv-gnu

• NOTE: /global/cfs/cdirs/m3896/shared/ParaTools/E4S/22.05/[mvapich2-3.0a,PrgEnv-gnu]/ has spack.yaml
file for the builds. 

• . ./start-spack.sh
• . ./module-use.sh; module avail; 
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Using E4S 22.05 on Perlmutter: Update for Slingshot 11

• GPU (GDR), SLURM, and Slingshot aware MPI

Using bare-metal installation using MPI with support for SLURM and 
Slingshot 11 network adapter:

module use /global/cfs/cdirs/m3896/shared/modulefiles

> module avail e4s

/global/cfs/cdirs/m3896/shared/modulefiles

e4s/22.05/mvapich2-3.0a e4s/22.05/PrgEnv-gnu (D)

> module load e4s/22.05/mvapich2-3.0a

> which mpicc

/global/cfs/cdirs/m3896/shared/opt/mvapich2/mvapich2-3.0a/install-slurm/bin/mpicc
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E4S 22.05 on Perlmutter using Slingshot 11 and SLURM with MPI
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E4S 22.05 on Perlmutter using Slingshot 11 and SLURM with MPI
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E4S 22.05 on Perlmutter using Slingshot 11 and SLURM with MPI
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Using E4S 22.05 on Perlmutter

• GPU (GDR), SLURM, and Slingshot aware MPI

Using bare-metal installation using Cray mpich with PrgEnv-gnu:

module use /global/cfs/cdirs/m3896/shared/modulefiles

> module avail e4s

--------------- /global/cfs/cdirs/m3896/shared/modulefiles ------------------

e4s/22.05/mvapich2-3.0a e4s/22.05/PrgEnv-gnu

> module load e4s/22.05/PrgEnv-gnu

> module list
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E4S 22.05 on Perlmutter using PrgEnv-gnu
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Perlmutter @ NERSC: E4S 22.05 with SLURM and gcc@11.2.0
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Perlmutter @ NERSC: E4S 22.05 with SLURM and gcc@11.2.0
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Perlmutter @ NERSC: E4S 22.05 with PrgEnv-gnu
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Perlmutter @ NERSC: E4S 22.05 with PrgEnv-gnu
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Container deployment at NERSC on Perlmutter

• Using Shifter container images for 22.05 (base and full featured)
– shifterimg images | grep e4s| grep 22.05

perlmutter docker READY cd20a7d2c5 2022-06-14T06:59:30 ecpe4s/e4s-base-cuda:22.05 

perlmutter docker READY 7832c93f11 2022-06-14T07:53:07 ecpe4s/e4s-cuda:22.05

– shifter --image=ecpe4s/e4s-cuda:22.05 /bin/bash --rcfile /etc/bashrc
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E4S 22.05 container deployment on Perlmutter using Shifter

• E4S containers

• Accessing A100 GPUs

• CUDA 11.5
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E4S 22.05 packages built with support for A100 GPUs in a container

• AI/ML

• HPC 
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Running MPI applications on other systems

• Applications built with MPI in the E4S container can replace the MPI in the container with the 
system MPI! 

• This allows fast inter-node communication using the native interconnect. 

• Application and data are external to the E4S container.

• Programming models, compilers, runtime libraries, and tools are inside the container.

• We can replace MPI using the MPICH ABI and Wi4MPI compatibility layer.

• Goal: Build an MPI binary once and run it un-modified on all HPC Linux x86_64 clusters! 
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• E4S 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-cl is a new tool that simplifies the launch and MPI replacement.
– e4s-cl init --backend [docker|singularity|shifter] --image <file> --source <startup_cmds.sh>

– e4s-cl srun –n <N> <command>

• Usage:
module load cray-mpich-abi

e4s-cl init --backend shifter --image --image=ecpe4s/e4s-cuda:22.05 --source ~/source.sh

cat ~/source.sh
. /spack/share/spack/setup-env.sh
spack load trilinos+cuda cuda_arch=80

e4s-cl srun –n 4 ./a.out

e4s-cl: A tool to simplify the launch of MPI jobs in E4S containers
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Running an e4s-cl example on Perlmutter: Zoltan from Trilinos

• Allocate two nodes using your account id and use your account id for the run_e4s-cl.sh file:  
– wget https://e4s.io/tar/e4s_tests.tgz; tar xf e4s_tests.tgz ; cd e4s_tests; cat README
– salloc --nodes 2 --qos interactive --time 01:00:00 --constraint gpu --gpus 4 --account=m3896_g
– shifter --image=ecpe4s/e4s-cuda:22.05 –E /bin/bash --rcfile /etc/bashrc
– cd Zoltan; cat README
– ./compile.sh
– exit
– ./run_e4s-cl.sh 
– cat ./run_e4s-cl.sh 

• See other examples in e4s_tests

https://e4s.io/tar/e4s_tests.tgz
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e4s-cl Container Launcher

https://e4s.io
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