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E4S 24.11: What's New?

E4S includes 132+ HPC packages on ARM, x86 64, and ppc64le platforms, 132K+ binaries in E4S build Cache.

E4S improves support for a cross-platform Al/ML software stack including packages like NVIDIA NeMo™,
Huggingface hub, DeepHyper, Google.generativeai (Gemini API), OpenAl (API), TorchBraid, Pandas, Scikit-
Learn, JAX, PyTorch, TensorFlow, Horovod, OpenCV, and LBANN with support for GPUs.

Support for new architecture: AMD MI300A/MI300X (gfx942).

New language and runtime: Chapel

New applications: NWChem, WRF, FFTX

E4S DocPortal updated with Al/ML tools.

CUDA upgraded from to 12.6 (aarch64), ROCm upgraded to 6.2.1, oneAPI upgraded to 2024.2.0.

Adaptive Computing’s HPC Cloud on demand data center (ODDC) web-based platform for multi-user, multi-node
ParaTools Pro for EAS™ images on AWS, Azure, and Google Cloud Marketplace with NVIDIA GPUs with VNC
based remote desktop and Torque (qsub) and SLURM (sbatch) for multi-node execution:

® https://adaptivecomputing.com/

® https://paratoolspro.com
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https://adaptivecomputing.com/
https://paratoolspro.com/

E4S: Extreme-scale Scientific Software Stack

E4S is a community effort to provide open-source software packages for developing, deploying and running scientific

applications on HPC platforms.

E4S has built a comprehensive, coherent software stack that enables application developers to productively develop highly

parallel applications that effectively target diverse exascale architectures.

E4S provides a curated, Spack based software distribution of 132+ HPC, EDA (e.g., Xyce), and Al/ML packages (e.g.,

NVIDIA NeMo™, DeepHyper, TorchBraid, Scikit-Learn, Pandas, TensorFlow, PyTorch, JAX, Horovod, and LBANN).

With E4S Spack binary build caches, E4S supports both bare-metal and containerized deployment for GPU based platforms.
* X86_64, ppc64dle (IBM Power 10), aarch64 (ARM64) with support for GPUs from NVIDIA, AMD, and Intel
* HPC and Al/ML packages are optimized for GPUs and CPUs.

Container images on DockerHub and E4S website of pre-built binaries of ECP ST products.

Base images and full featured containers (with GPU support) and DOE LLVM containers.

E4S for commercial cloud platforms: AWS image supports MPI implementations and containers with remote desktop (DCV).
* [ntel MPI, NVHPC, MVAPICH2, MPICH, MPC, OpenMPI

e4s-cl container launch tool allows binary distribution of applications by substituting MPI in the containerized app with the

system MPI. A-la-carte tool to customize container images: e4s-alc.

E4S 24.11 released on November 15, 2024: https://e4s.io/talks/EAS 24.11.pdf
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https://e4s.io/talks/E4S_24.05.pdf

Extreme-scale Scientific Software Stack (E4S)

E4S: HPC Software Ecosystem — a curated software portfolio

A Spack-based distribution of software tested for interoperability and portability to multiple architectures with support for GPUs
from NVIDIA, AMD, and Intel in each release

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

Not a commercial product — an open resource for all

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

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

Nov 2021: E4S 21.11 - 91 full release products

Feb 2022: E4S 22.02 — 100 full release products

May 2022: E4S 22.05 — 101 full release products h tt S . / / e 4 S IO
August 2022: E4S 22.08 — 102 full release products D " -

November 2022: E4S 22.11 — 103 full release products .

v - prody Lead: Sameer Shende
February 2023: E4S 23.02 — 106 full release products
May 2023: E4S 23.05 — 109 full release products (U Ol‘egOn)

Aug 2023: E4S 23.08 — 115 full release products
Nov 2023: E4S 23.11 — 120 full release products

«  Feb 2024: E4S 24.02 — 122 full release products Also include other products .e.g.,
- May 9, 2024: E4S 24.11 — 125 full release products Al: NVIDIA NeMo™, DeepHyper, TorchBraid, Scikit-
e Nov 15, 2024: E4S 24.11 — 132 full release products Learn’ JAX, PyTOI’Ch, TensorFIow, Horovod, LBANN
PE@ Co-Design: AMReX, Cabana, MFEM

rt/ EDA: Xyce
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E4S Download from https://e4s.io
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E4S: A Software Stack for HPC-Al Applications

E45 24.11 has been released!
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E4S Container Download from https /le4s.i |o

eoe [M - (< eds-project.github.io © b + O

EAS|

HOME EVENTS ABOUT E4S-CL PRODUCTS DEPLOYMENTS POLICIES CONTACT  JOIN DOCUMENTATION DOWNLOAD

Acquiring E4S Containers

JL Container Releases </> From source with Spack
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E4S Container Download from https://e4s.io
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* Separate full featured
Acquiring E4S Containers Singularity images for 3
aniivas S - GPU architectures

* GPU full featured

Images for
— x86_64 (Intel, AMD,
NVIDIA)
— ppc6dle (NVIDIA)
-tn Container Releases </> From source with Spack — aarcheée4 (NVlD'A)

| | e Full featured images
62471l sty oo Rl available

on Dockerhub
® 132+ products on 3
architectures
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Download E4S 24.11 GPU Container Images AMD, Intel, and NVIDIA

| s https://eds-project.github.io/download.html @ m oF ‘

eoe M+ <

[N E4S - Download

Note on Container Images

Container images contain binary versions of the Full Release packages listed above. Full-featured GPU-enabled container images are available from Dockerhub:

I # docker pull ecpeds/eds—cuda:24.11 I

# docker pull ecped4s/eds—-rocm:24.11

# docker pull ecpeds/eds—-oneapi:24.11

E4S Full GPU Images

These images contain a full Spack-based deployment of E4S, including GPU-enabled packages for NVIDIA, AMD, or Intel GPUs.

These images also contain TensorFlow, PyTorch, and TAU.

AMD ROCm (x86_64) NVIDIA CUDA (X86_64, PPC64LE, AARCH64) Intel OneAPI (x86_64)

ecpeds/eds-rocm:24.17 g docker ecpeds/eds-oneapi:24.11 g docker
eds-Tocm942-x86_64-24.11.sif (§) mirror e4s-cudaB0-x86_64-24.11.sif (§) mirror e4s-oneapi-x86_64-24.11.sif {§) mirror 1

e4s-rocm90a-x86_64-24.11.sif (§) mirror 1 e4s-cudag0-x86_64-24.11.sif (§) mirror 1

eds-cuda70-ppcodle-24.11 sif fs\* mirro

e4s-rocmo08-x86_64-24.11.sif (§) mirror
eds-cuda75-aarch64-24.11 sif @ mirror 1

eds-cudaB0-aarch64-24.11 sif @ mirror 1
eds-cuda90-aarch64-24.11 sif @ mirror 1

https://e4s.io

9)
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E4S base container images allow users to customize their containers

[ ® M+ < [ https://e4s-project.github.io/download.html ¢ ©® [ﬁ + O

=. m E4S - Download

GPU Base Images

These images come with MPICH, CMake, and the relevant GPU SDK -- either AMD ROCm, NVIDIA CUDA Toolkit and NVHPC, or Intel OneAPI

* Intel oneAPI

AMD ROCM (X86_64) NVIDIA Multi-Arch (X86_64, PPC64LE, AARCH64) Intel OneAPI (X86_64)
ecpeds/eds-base-rocm:24.11 g docker ecpe4s/eds-base-cuda:24.11 g docker ecpeds/eds-base-oneapi:24.17 g docker
eds-base-rocm-24.11 sif &) mirror 1 I eds-base-cuda-x86_64-24.11 sif {&) mirror 1 eds-base-oneapi-24.11 sif (8) mirror 1 ° AMD Rocm

eds-base-cuda-aarch64-24.11 sif £§) mirro . NVIDIA NVHPC

eds-base-cuda-ppcodle-24.11.sif fs Mirre
and CUDA
Minimal Spack

This image contains a minimal setup for using Spack 0.22.0 w/ GNU compilers

X86_64, PPC64LE, AARCH64
ecpeds/ubuntu20.04 @ docker
ecpeds-ubuntu20.04-x86_64-24.02 sif (8) mirror 1
ecpeds-ubuntu20.04-ppc64le-24.02.sif (&) mirror 1

ecpe4s-ubuntu20.04-aarch64-24.02 sif fs nirro

PE@ https://e4s.io




eds-alc: a tool to customize container images. Version 1.0.2

eoe M~ < U ) https://github.com/E4S-Project/eds-alc & ® O +

°
= O E4S-Project | eds-alc Q Type [/] to search > + - |G N & &

<> Code (©) Issues 4 i Pullrequests () Actions [ Projects [OJ Wiki @) Security [~ Insights £ Settings

':4 eds-alc  Pubiic < EditPins ~ ®Unwatch 4 ~ % Fork 0 - Y7 Star 3 - Add to a base image:

¥ main ~ £ 19 Branches © 3 Tags Q Go tofile ¢ Addfile - About & ° Spack packages

E4S a la carte is a tool that allows a user

o FrederickDeny propagated changes 809aa8d - 2 daysago  {1) 359 Commits to customize a container image b
- . Thess can'. « OS packages
- adding packages to it. These can be
W docs post release 8 days ago system packages and Spack packages.
W eds_alc propagated changes 2 days ago 0 Readme ) Tarb al | S
_ i . & MIT license
| examples did base changed to remove have modules.yaml in the co... 3 days ago
B e te a Dockerfil
[ .gitignore Merge branch 'main' into restructure 10 months ago © Custom properties an Crea e a O C er I e
[ .readthedocs.yaml added readthedocs config file last year Yr 3stars
& 4 watching ° C S g | y
D CHANGELOG update changelog 5 days ago an Create In u arlt
% 0 forks
[ LICENSE Initial commit last year Report repository d f. .t. f. |
3 Makefile quick fix 10 months ago
Releases 3
[ README.md updated readme to specify Singularity definition file supp... 3 weeks ago
> E4S-ALC release v1.0.2
[ pyproject.toml added tool.setuptools_scm banner in pyproject.toml 2 weeks ago 5 days ago
+ 2 releases
[0 README &z MIT license 7 =
Packages
No packages published
Y . "
E4S a Ia Carte Publish your first package

/ https://github.com/E4S-Project/eds-alc 10




E4S DOE LLVM and CIl images

eoe M+ < D [.https://e4$-project.github.io/download.html

¢) © h + ©

. E4S - Download

DOE LLVM EA4S Image

This multi-architecture image contains E4S products compiled with DOE LLVM 16 and Flang using Spack

Multi-Arch (X86_64, PPC64LE, AARCH64)
ecpeds/e4s-doe-llvm:23.05 @ docker
e4s-doe-llvm-x86_64-23.05sif (§) mirror 1
e4s-doe-llvm-aarch64-23.05.sif fs} mirror 1
eds-doe-llvm-ppc64le-23.05.sif fs) mirror 1

Continuous Integration Images

These are barebones operating system images which contain only essential build tools and python packages needed by Spack.

These images are intended to be used in continuous integration workflows where Spack is first cloned and then used to build and test software.

X86_64
ecpeds/ubuntu22.04-runner-x86_64 g docker GitHub
ecpe4s/ubuntu20.04-runner-x86_64 g docker GitHub
ecpeds/ubuntu18.04-runner-x86_64 g docker GitHub

ecpe4s/rhel8-runner-x86_64 g#*docker GitHub

ecpeds/rhel7-runner-x86_64 g docker GitHub

PPC64LE
ecpeds/ubuntu22.04-runner-ppcé4le g docker GitHub
ecpe4s/ubuntu20.04-runner-ppcé4le g docker GitHub
ecpeds/ubuntu18.04-runner-ppco4le g docker GitHub

ecpe4s/rhel8-runner-ppc64le g docker GitHub

ecpeds/rhel7-runner-ppc64le g docker GitHub

https://e4s.io

AARCH64
ecpeds/ubuntu22.04-runner-aarch64 g docker GitHub
ecpe4s/ubuntu20.04-runner-aarch64 g docker GitHub

ecpe4s/rhel8-runner-aarch64 g docker GitHub

11




E4S Facility Deployment and AWS EC2 Image

eoe ]+~ < EB https://e4s-project.github.io/download.html ¢

o [ E4s - Download

Custom Images

ecpeds/waggle-ml g docker

ecpeds/exawind-snapshot g docker

E4S Facility Deployment

AWS EC2 Image

The E4S 24.11 release is also available on as an EC2 AMI with ID ami-0e752117cfa13cb9b in the US-West-2 (Oregon) region

®)

PEQ DOE Facility Deployment Dashboard: https://dashboard.e4s.io

+
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E4S 24.11 Detailed Documentation for Bare-metal Installation

eoe M - < @ ®© f + O

E E4S - Documentation

HOME EVENTS ABOUT E45-CL PRODUCTS DEPLOYMENTS POLICIES CONTACT Jlell DOCUMENTATION DOWNLOAD

Extreme-scale Scientific Software Stack (E4S)

version 24.11

E4S v24.11, includes more than 120 HPC-AI products that are commonly used by scientific applications.

PE@ https://e4s.io
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E4S DocPortal updated with new applications and AI/ML tools

eoe [+ < & eds-project.github.io
Ha E4S - DocPortal

=S

HOME EVENTS .\:{elVh) E4S-CL PRODUCTS DEPLOYMENTS POLICIES CONTACT JOIN

E4S Products

* Member Product

¢

DOCUMENTATION

h + D

DOWNLOAD

Show entries Search: INWC
Latest
Name 4 Area Description Doc
Update
2024-08-28
(-) NWCHEM* PMR Scalable computational chemistry tools T

Description: High-performance computational chemistry software

Homepage: ]

Accelerator Support: Product provides spack variants to enable accelerator support
Accelerator Variants: CUDA

Spack Smoke Test: Absent

E4S Testsuite Test: Present

Document Summaries

https://e4s.io

14




24.11 Release: 132+ Official Products + dependencies (gcc, x86 64)

Woo N U A WN

adios?2
alquimia

aml

amrex

arborx
argobots
ascent

axom

bolt

blaspp
bricks
butterflypack
cabana
caliper

camp

chai

chapel
charliecloud
conduit

cp2k

cusz
darshan-runtime
datatransferkit
dealii
dyninst
eds-alc
eds-cl
ecp-data-vis-sdk
exago
exaworks
faodel

ffix

flecsi

flit
flux-core
flux-sched
fortrilinos
gasnet
ginkgo
globalarrays
gotcha
gptune
gromacs
hSbench

N

/spack/opt/spack/1linux-ubuntuz?2.
/spack/opt/spack/linux-ubuntuz?2.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/linux-ubuntu2?.
/spack/opt/spack/linux-ubuntuz?2.
/spack/opt/spack/1linux-ubuntuz?.
/spack/opt/spack/linux-ubuntu2?.
/spack/opt/spack/linux-ubuntuz?2.
/spack/opt/spack/linux-ubuntuz?2.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1linux-ubuntuz?2.
/spack/opt/spack/linux-ubuntuz?2.
/spack/opt/spack/1linux-ubuntuz?2.
/spack/opt/spack/1linux-ubuntuz?.
/spack/opt/spack/linux-ubuntu2?.
/spack/opt/spack/linux-ubuntuz?2.
/spack/opt/spack/linux-ubuntuz?2.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.

04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.

.0/adios2-2.10.1-rp2yih6nctfwonm7nv3rgefjxqyddadj
.@/alguimia-1.1.0-ko37njvgldmohhnihgSrnuk2qllfftgd
.0/aml-0.2.1-um7i2rjzcwvuuvdcv2b65glixxtigwgp
.@/amrex-24.10-qj6rcrnpr25y2cgjwdoj2epxqjzl5aue
.@/arborx-1.7-niomjhe5p4a4hh325j6chbth717aygkt
.@/argobots-1.2-y42c2tjygheivojcaSrd4gtwav2frhxfq
.@/ascent-0.9.3-howf7taucprsZx6gjytrzb7i27qyk2di
.0/axom-0.9.0-ksremvkn256ummrzmstshusediyx4fst
.@/bolt-2.0-1bkmfewfvfwybbwvjgwgembrymZrsj3r
.@/blaspp-2024.05.31-1ighi4eqakal3xrpvvrohprkct6z5cbg
.0/bricks-2023.08.25-xaeozuhghlsrop5dvdv4kg7xsjazwiyt
.@/butterflypack-2.4.0-fxwv7xeeShakm2x5ahyqgkdzfaot4dsém
.@/cabana-0.7.0-3tmybmngjng347ygbnobbcqjdypiz6aw
.@/caliper-2.11.0-w3e26s2efd5mccldzy4snlr?jhycdbwb
.@/camp-2024.07.0-1gtbsjmgxaf75vksiskskv3cxloisSd4
.0/chai-2024.07.0-7144tof2afbfy7hgbqgwléchvge3nzoj
.0/chapel-2.2.0-4r2cezcrg?nxwsspZmuwdp7cp2zrimxx
.@/charliecloud-0.38-axauSdagasekbzortmgohz3sbd2drxwc
.@/conduit-0.9.2-41lop2wk6c7cgt4n3pentixgotuxebvfd
.0/cp2k-2024 .3-rpajcg3ekrpzceaqdddluoaf56rjjfe3
.0/cusz-0.6.0-uab535ctrntpiudwbtv7vois3vtaksn2
.0/darshan-runtime-3.4.5-h23riorxiwbhh5webéb2ctadf46vbbsn
.@/datatransferkit-3.1.1-fijc2te2pqwsoz42367zubocipcosléx
.0/dealii-9.5.1-7gooirgib4zmobwddrrrtzzbvs3quggi
.0/dyninst-13.0.0-dhrv3i7ne73gsx4zncdbiwu67sojttha
.@0/ed4s-alc-1.0.2-7nffclyxawkf3rihrvnyjj3n7blfévpx
.0/e4s-cl-1.0.4-kgi6dddd5n51x3qaamfubgdqcz7zbiss
.@/ecp-data-vis-sdk-1.0-kvby4iShwnnu4bxonddaxik4acyu2rzx
.0/exago-1.6.0-ed4r6b3rpuff3mjy7m551infijbbzgzt
.@/exaworks-0.1.0-71fhre632qydkhipygmépdSunwndch4u
.0/faodel-1.2108.1-m323gnsgvffuabsvefkrp264phzypysz
.0/fftx-1.2.0-dav33uybzv3slf7j4sdwneok2wScpgyk
.0/flecsi-2.3.0-p5wlwxz3fw7yalfbitqeze7gjtx4bmbn
.0/flit-2.1.0-t4bb2k5wzypjwfnaz252tjik344agbsme
.0/flux-core-0.66.0-a73mo2pilzumblzzkugp7hfmy5SnnSex4
.0/flux-sched-0.36.1-gbewzrfine24nrjuv7xh34b4jucutcry
.@/fortrilinos-2.3.0-qudhrrp3agu3f2jymdziey37asswolmg
.@/gasnet-2024.5.0-a6mvbkjs4m7fdxdcqv5o423sktdgtmmb
.0/ginkgo-1.8.0-gpnbkl7mlbesvmkzct46raa7hmzdhdey
.@/globalarrays-5.8.2-5byrunc5ugpdvstblfkuo62v71ibiktm
.0/gotcha-1.0.7-azqu52zgl7yhkw2gerth77d2o4vréueo
.0/gptune-4.0.0-yzr7cb2u343pzmfidsalvtbgn34pgxys
.@/gromacs-2024 . 3-bvmfbgkhii4mnjSeok6o6xwo3ekzsegl
.0/h5bench-1.4-pvg4cwhbezgrp4kt4jt4zwnbdbgupfrr

GPU runtimes

AMD (ROCm)
e 6.2.1
NVIDIA (CUDA)
e 12.2
NVHPC

e 249

Intel oneAPI
2024.2.0
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24,

46:
47
48:
49:
50:
51:
52:
53:
54:

hdf5
hdf5-vol-cache
hdf5-vol-async
hdf5-vol-log
heffte
hpctoolkit

hpx

hypre

kokkos
kokkos-kernels
laghos

lammps
lapackpp

1bann

legion
libcatalyst
libnrm
libpressio
libquo

loki

magma

mercury

metall

mfem

mgard
mpark-variant
mpich
mpifileutils
nccmp

nco

nek5000
nekbone
netcdf-fortran
netlib-scalapack
nrm

nwchem

omega-h
openfoam
openmpi
openpmd-api
papi

papyrus
parallel-netcdf

PESO)

o/

"~/

ease: 132+ Official Products + dependencies (gcc,

04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_b4/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.

/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?Z.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/Linux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?Z.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz?.
/spack/opt/spack/1inux-ubuntu2?2.
/usr/local/mpich/install/mpich

/spack/opt/spack/linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/Linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?Z.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu2?2.

04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.

4.

@/hdf5-1.14.5-6gftpz5yepewmgdhtrvapvyusx2ucbSm

4.0/hdf5-vol-cache-vl.1-mdjhbwzgeuudoael5776dgZ2rdnstztow
4.0/hdf5-vol-async-1.7-ysvyfanlwo22pwxmnpfgduc3v5g7q734
4.0/hdf5-vol-log-1.4.0-cmdphf2yvcoZmuxsie?4vresudtokabk
4.@0/heffte-2.4.0-ndcczmu3d74zwvbgtqbivij7tftgkbes7w
4.@/hpctoolkit-2024.01.1-frwgnvgbcruéw3wgraScp7amshjdefey
4.0/hpx-1.10.0-pam2qt2ggxdjkuZnrjdZeskliefwoe3j
4.0/hypre-2.32.0-zkijg2mug7eqjcxbpk7fuuwg44xsol7i
4.0/kokkos-4.4.01-c3n77su?hdchootilrbpnudynfuefhSmp
4.0/kokkos-kernels-4.4.01-4poyng2zk3rimtzae46f1fss5wgttdve
4.0/1laghos-3.1-nbqjtg7vafr56z65cxtdhxcpkqoyjtss
4.0/1ammps-20240829-1s3cyelfkyknefczvx2jzs4drqj7pgco
4.0/1lapackpp-2024.05.31-3xzdtn7bw75ak7yk3bwxuk4yih4nr5qk
4.
4
4
4
4
4
4
4
4
4
4
4
4

@/1bann-0.104-iyy6v42avt74jghrn7ol4z6y2zjdspoy

.0/1legion-24.09.0-t6bxt7a27psf3gmZbutyad4uzfeq7hgze
.0/1libcatalyst-2.0.0-wmryn2xoazqgxcliwr5zsuptyabt7c3r?
.0/1libnrm-0.1.0-cn5g3a0jvk3h43voedsaaktgwuetzgte
.0/libpressio-0.99.4-hnscophslfarqceldjhSotilcnkomth3
.0/1ibquo-1.4-b23b2c2gxo2kbgbd3b3sbqlhjwfapxef
.0/10ki-0.1.7-h5fwksmknmf4xcprze3wbnximk35qdmr
.@/magma-2.8.0-hcbbkvi56bmvkhoalgh6fiznvymbgp46
.0/mercury-2.3.1-tpdwawhejfgph3c3réeljrtflybzstfg4
.@/metall-0@.28-nsasebghkowatgZgpszhin7x2mgcgwyi
.@/mfem-4.7.0-eajr2n3ulhejyvxvfbocapubz3gmfeee
.@/mgard-2023-12-09-fxzwgezvoxiasiSgz4acduvr3ytquxbx
.@/mpark-variant-1.4.0-sfrlscg4242fhkn7utnp545jh4320px6

4.0/mpifileutils-0.11.1-nwd2qjjxnm4cbnwkhuitzjvksSkunt?7q
4.0/nccmp-1.9.1.0-wxmredvro3sad4wb3sscoemnagyucz3af
4.0/nco-5.2.4-zj15pldmbwkkodhnuledgvoue55ek4uh
4.0/nek5000-19.0-dnczzmmgys750xvb67g2cdyeyoShkhdg
4.0/nekbone-17.0-4otvcgwld4x726c4izqjz4juavv2gnsn
4.0/netcdf-fortran-4.6.1-46yy72aftgzzgn6il4t1751sfhvrx7wt
4.0/netlib-scalapack-2.2.0-zdskhgrbnit2p66ocwworxyr3yny64am
4.0/nrm-0.1.0-22bucvue?afoqopfei7mjbtniztokob?2

4.
4
4
4
4
4
4
4
4

@/nwchem-7.2.3-bhfép5dpfhceizb455b7yzecnehchywb

.@/omega-h-9.34.13-dse3d1pweicswstdgqrobtjzykvdkqgqv
.@/openfoam-2312-rneedoueqezu7degtjhhe7wgxzh5rétm
.@/openmpi-5.0.5-yZnbrgvedvtb5tn2ja2fkpdoika5na7t
.0/openpmd-api-0.16.0-3wdhvkspqg3zyrugréyxo2ymfcojpbzl
.0/papi-7.1.0-y2r2jdwpyzxlebswtoujxSvlkmvzsui4
.@/papyrus-1.0.2-3kc4d5gkeffjb4ynssjdcjt3263g54ab
.@/parallel-netcdf-1.12.3-yhvlrjtdpkfszZksel4mrrmi7fcndhv4
.@/paraview-5.13.1-57dbd2bnczhéboehiho55cyjzecbt2zv

x86_64)
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24.11 Release: 132+ Official Products + dependencies (gcc, x86 64

89: parsec

90: pdt

91: petsc

92: phist

93: plasma

94: plumed

95: precice

96: pruners-ninja
97: pumi

98: py-cinemasci
99: py-deephyper
100: py-jupyterhub
101: py-libensemble
182: py-parsl

103: py-radical-saga
104: qthreads

105: quantum-espresso
106: raja

107: rempi

108: scr

109: slate

110: slepc

111: stc

112: strumpack
113: sundials

114: superlu-dist
115: swig

116: sz3

117: tasmanian
118: tau

119: trilinos

120: turbine

121:  umap

122: umpire

123: unifyfs

124: upcxx

125: wvariorum

126: veloc

127: visit

128:  wvtk-m

129: wannier90
130: wrf

131: xyce

132: zfp

N
PSS

/spack/opt/spack/1inux-ubuntuz2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz2.
/spack/opt/spack/1linux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1linux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz2.
/spack/opt/spack/1inux-ubuntuz?.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1inux-ubuntuz?2.
/spack/opt/spack/1inux-ubuntuz22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz2.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz2.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntuz2.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu22.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1inux-ubuntuz2.
/spack/opt/spack/1inux-ubuntu2?2.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1inux-ubuntu2?.
/spack/opt/spack/1inux-ubuntuz?2.

04-x86_64/gcc-11.
@4-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
@4-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
@4-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
@4-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
@4-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
@4-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.
@4-x86_64/gcc-11.
@4-x86_64/gcc-11.
04-x86_64/gcc-11.
04-x86_64/gcc-11.

.0/parsec-3.0.2209-hkyu7eadk3ompv126gbks43ig7ubbkr5
.0/pdt-3.25.2-njatamgqvcyoenbaqcfykut236pgpzmg5
.0/petsc-3.22.0-xqaokrus7p65fnujzhed4boibuz2cjbiy
.0/phist-1.12.1-ttvySsxtyz6o23wuvhbpdr4o4slynjwm
.0/plasma-24.8.7-boidkyf2g3ivpgz2pfeatqbjm7zaatvs
.0/plumed-2.9.2-6j47srexguggofkmjrpihytexgakdfhw
.@/precice-3.1.2-07prcowglx46tvwkb27ewr7ggxktetiu
.@0/pruners-ninja-1.0.1-bxhxm47tfeamn32hcgqtubqosia3arjw
.@/pumi-2.2.8-obecbm7tgul54yydoefxvl4bk3powobp
.0/py-cinemasci-1.3-juxfpomndnt?nxagyqoikzwzmi2lghdz
.0/py-deephyper-0.6.0-17wuzhvl3rbdao7agqxggcckfpfcmleSf
.0/py-jupyterhub-1.4.1-g6v3kng5b2uv7my6b2jwolbx5hjqoaju
.0/py-libensemble-1.4.2-dwn4j3guwwg7gfiscgikrsi4xf34lreu
.@/py-pars1-2023.08.21-6qv2sz36iww2iqgcbizmgbvvkrgdwctyf
.0/py-radical-saga-1.47.0-h6ilsdskhrcwswaubyhqlgmvuakz2rmx
.0/qthreads-1.18-47igdbozrdzpb3d7ugl7rtlivip43zzb
.@/quantum-espresso-7.3.1-gxjb4l6ebqueedcd3sewtbldayShkrek
.0/raja-2024.07 .0-x5umeq?y6dkbg24gvynfynuhthbrstgk
.0/rempi-1.1.0-wc7zoqyhjpwooti6w3tfhakfvzfin6j7
.0/scr-3.0.1-orihokmj337do4g3fxwni3flzbuoydve
.0/slate-2024.05.31-2ecdyrkid477yd3n2bp2m2mp2jxeqplq
.0/slepc-3.22.0-czymbttScmabiwuuffgx3ps51t7hytcz
.0/stc-0.9.0-ybrlcxfyjtziof2umieabbpwdashzjcr
.@/strumpack-7.2.0-fsg63gooztalx7gyjjwzvlyfvryrorgb
.0/sundials-7.1.1-vyp5ShzcZigldtpii3qrkdeyasugglSum
.0/superlu-dist-8.2.1-jcccuenwobtjuovmudfry2trfézdpwue
.0/swig-4.1.1-gnw7jbqSwdctjirbgwcdme2rtrjfigfn
.0/523-3.2.0- jkhexikf24u7twxqtormgcrv2ephey3j
.0/tasmanian-8.0-g7c3lujuZgnluvulSvgxjrhczqlgsymg
.0/tau-2.34-77jqzzvfxwge47jxgh3dctiikh4ihhni
.0/trilinos-16.0.0-pid4gdhlvonmkxehtczq5irbhp2towxfs
.@/turbine-1.3.0-ul2nrms5k2dhs3e55tw3i05bmbb2fh7i
.0/umap-2.1.1-s5vkwSg44gmltngwpo7rripgiyS5eddd
.0/umpire-2024.07.0-76agq7phrhfeh5t3rkc6qq3pzytfmtcpn
.0/unifyfs-2.0-0a6yjltvZnkftiSmfedviSetbhd5fwvad
.0/upcxx-2023.9.0-6ujtk32su3pd4fptuSrvSaywtevgr7wpm
.0/variorum-0.8.0-ryt7ogpkh2yhnznoc33esdcxnnztcogp
.0/veloc-1.7-6yqgctazcudtzaztbiiyrezbj3rtyenj
.0/visit-3.3.3-xeo00jeuxgi3o4dl5iyxudwvbbbvkvagv
.0/vtk-m-2.2.0-z4p7ayhzobpfkgkooxptmmmhx7wlh7y1l
.0/wannier99-3.1.0-xdvmgbczsrgdpacfmals?5rru2vksoyb
.0/wrf-4.5.2-jw3bykegmngxjsfjhcdvb3pmijqcofrt
.0/xyce-7.8.0-ssv6luer2sm3hpjsdcanpwo74rrgrnrb
.0/zfp-1.0.0-vgp33oumk4xngzbnwnxosrisvofqgxjaz

Languages:

* Chapel, Rust

« Julia with support for
MPI, and CUDA

* Python

Al products

* NVIDIA NeMo™

» TensorBraid

* DeepHyper

* OpenAl

« Tensorflow

« Pytorch

« JAX

* Horovod

« LBANN

EDA Tools:
« Xyce

3D Visualization

« Paraview
* Vislt
 TAU’s paraprof

Jupyter notebook ...
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E4S Tools: e4s-chain-spack.sh

Singularity> rm -rf ~/tmp/spack
Singularity> . /etc/e4s/e4s-chain-spack.sh ~/tmp/spack
Cloning into '/home/users/sameer/tmp/spack'...
remote: Enumerating objects: 531987, done.
remote: Counting objects: 100% (180/180), done.
remote: Compressing objects: 100% (92/92), done.
remote: Total 531987 (delta 83), reused 139 (delta 68), pack-reused 5318807
Receiving objects: 100% (531987/531987), 176.96 MiB | 32.95 MiB/s, done.
Resolving deltas: 100% (249575/249575), done.
Updating files: 100% (11224/11224), done.
Singularity> spack find valgrind
==> Error: No package matches the query: valgrind
Singularity> spack install valgrind
[+] /opt/intel/oneapi (external intel-oneapi-mpi-2021.11.0-2qi2xp2qgs4kxwddgnibhixhgimwvngvo)
[+] /spack/opt/spack/linux-ubuntu22.04-x86_64/oneapi-2024.0.2/gmake—4.4.1-zpg4uz3bbxf4ljfzxsmbuhhepceiwdwd
[+] /spack/opt/spack/linux—ubuntu22.04-x86_64/oneapi-2024.0.2/boost-1.84.0-zualrbbikg6fbcvkjif227s3mebjfnov
==> Installing valgrind-3.20.0-7t4aj3mw3fokiyunéofcigxajéteseas [4/4]
==> No binary for valgrind-3.20.0-7t4aj3mw3fokiyunéofcjgxajéteseas found: installing from source
==> Fetching https://mirror.spack.io/_source-cache/archive/85/8536c031dbe@78d342f121fa881la%ecd285ch5a78e639805ad570011bdb9f3cé.tar.bz2
==> Ran patch() for valgrind
==> valgrind: Executing phase: 'autoreconf'
==> valgrind: Executing phase: 'configure'
==> valgrind: Executing phase: 'build'’
==> valgrind: Executing phase: 'install'
==> valgrind: Successfully installed valgrind-3.20.6-7t4aj3mw3fokiyunéofcijgxajbéteseas
Stage: 3.53s. Autoreconf: 0.00s. Configure: 45.6@0s. Build: 28.97s. Install: 3.15s. Post-install: 1.32s. Total: 1m 22.86s
[+] /home/users/sameexr/tmp/spack/opt/spack/linux—ubuntu22.04-x86_64/oneapi-2024.0.2/valgrind-3.20.0-7t4aj3mw3fokiyunéofcjgxajbteseas
Singularity> spack load valgrind
Singularity> which valgrind
/home/users/sameer/tmp/spack/opt/spack/linux-ubuntu22.04-x86_64/oneapi-2024.0.2/valgrind-3.20.0-7t4aj3mw3fokiyunéofcjgxajéteseas/bin/valgrind
Singularity> valgrind —-help | head
usage: valgrind [options] prog-and-args

tool-selection option, with default in [ 1:
——tool=<name> use the Valgrind tool named <name> [memcheck]

basic user options for all Valgrind tools, with defaults in [ 1:

-h —-help show this message

——help-debug show this message, plus debugging options
——help-dyn—-options show the dynamically changeable options
—-version show version

Singularity> I

eds-chain-spack.sh allows a user to extend and add new tools to an existing Spack
PE@ installation in a read-only filesystem in a container and chain both Spack installations!
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E4S Support for Al/ML frameworks with NVIDIA GPUs

AN
PSS

$ singularity run --nv e4s-24.11-cuda90-arme4.sif
Singularity> nvidia-smi
Fri Nov 15 20:18:04 2024

e e et +
| NVIDIA-SMI 550.54.15 Driver Version: 550.54.15 CUDA Version: 12.4

R e e e E e E L e e e e e T Fommm - +

| GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |

| Fan Temp  Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |

| I I MIG M. | LJF)(jEitEB(j'

I : : I )

| @ NVIDIA GH200 480GB OFf |  00000009:01:00.0 OFf | 0l PyTorch: 2.5.0
| N/A  24C PO 84W /  T700W | 139MiB / 97871MiB | 0% Default |

| | | Disabled |

e e s e S e e e e o s s s s e s s +

e e e o o o e S S s it +

| Processes: |

| GPU GI (I PID Type Process name GPU Memory |

| ID 1ID Usage |

| I

| @ N/A N/A 3666 G  /usr/libexec/Xorg 4MiB |

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e +

Singularity> python

Python 3.10.15 (main, Sep 7 2024, 18:35:38) [GCC 13.2.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> import torch

>>> torch.__version__

'2.5.0'

>>> torch.cuda.get_arch_list()

['sm_75", "sm_8@', 'sm_90']

>>> torch.cuda.get_device_name(@)

'"NVIDIA GH200 480GB'

>>>

Singularity> grep _NAME /etc/os-release

PRETTY_NAME="Ubuntu 24.04.1 LTS"

E4S 24.11 supports NVIDIA Grace-Hopper GH200 GPUs with TensorFlow and PyTorch
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E4S Support for Al/ML and Python tools

$ singularity run --nv e4s-24.11-cuda90-amdo4.sif

©

PES

Singularity> python

Python 3.10.12 (main, Sep 11 2024, 15:47:36) [GCC 11.4.0] on linux
Type "help", "copyright", "credits" or "license" for more information.

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
import
nemo.__

'2.0.0rcl’
>>> tensorflow.__version__
'2.16.1"
>>> torch.__version__
'2.3.0+cul2l’

>>> torch.cuda.get_arch_list()

['sm_50', 'sm_6@', 'sm_70@', 'sm_75', 'sm_8@', 'sm_86', 'sm_90']

>>>

nemo

openai
google.generativeai
tensorflow
torch
huggingface_hub
jax

deephyper
pandas

cve

sklearn

open3d

numpy

scipy
matplotlib

seaborn
plotly
mpidpy
version__

Singularity> I

Updated:
Tensorflow: 2.16.1
NVIDIA NeMo™: 2.0.0rcl
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$ singularity run --nv e4s-24.11-cuda90-arm64.sif

Singularity> spack find -x +cuda

-- linux-ubuntu24.@4-aarch64 / gcc@13.2.0

adios2 caliper

amrex chai

arborx cusz

axom ecp-data-vis-sdk
cabana fftx

38 installed packages
Singularity> spack find -x

-- linux-ubuntu24.04-aarch64 / gcc@13.2.0

adios
adios?2
adios?
alquimia
aml
amrex
amrex
arborx
arborx
argobots
ascent
axom
axom
boost
butterflypack
cabana
cabana
caliper
caliper
chai
chai
chapel
charliecloud
conduit
cuda

cusz
darshan-runtime
darshan-util
datatransferkit
dealii

dyninst

e4s-alc

ed4s-cl
ecp-data-vis-sdk
exago

exaworks

faodel

fftx

fftx

flecsi

flecsi

flit

flux-core
flux-core

fpm

gasnet

ginkgo

ginkgo
globalarrays
glvis

17@ installed packages

AN
PESO)

laghos
Lammps

E4S 24.11 Support for GPUs: NVIDIA

hpctoolkit legion
flux-core hpx libpressio

hypre mfem
kokkos mgard
kokkos-kernels parsec

gmp 1lbann

gotcha legion

gptune legion

gromacs libcatalyst

gromacs libnrm

hSbench libpressio

hdf5 libpressio

hdf5 libquo

hdf5-vol-async libunwind

hdf5-vol-cache loki

hdf5-vol-log mercury

heffte metall

heffte mfem

hpctoolkit mfem

hpctoolkit mgard

hpx mgard

hpx mpark-variant

hypre mpich

hypre mpifileutils

kokkos nccmp

kokkos nco

kokkos-kernels nek5000

kokkos-kernels nekbone

netcdf-fortran
netlib-scalapack

petsc
raja
slate
slepc
strumpack

nrm
nvhpc

nwchem
omega-h
openfoam
openmpi
openpmd-api
papi

papyrus
parallel-netcdf
paraview
parsec

parsec

pdt

petsc

petsc

phist

plasma

plumed
precice
pruners-ninja
pumi
py-cinemasci
py-deephyper
py-h5py

sundials
superlu-dist
tasmanian
tau

trilinos

py-Jjupyterhub
py-libensemble
py-petsc4py
gthreads
quantum-espresso
raja

raja

rempi

scr

slate

slate

slepc

slepc

stc

strumpack
strumpack
sundials
sundials
superlu
superlu-dist
superlu-dist
swig

sz

sz3

tasmanian

umpire
vitk-m

tasmanian
tau

tau
trilinos
trilinos
turbine
umap
umpire
umpire
upCxx
veloc
vtk-m
vik-m
wannier9@
warpx
wps

wrf

xyce

zfp

zfp
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EA4S 24.11 Support for GPUs: NVIDIA (modules)

$ singularity run --nv e4s-24.11-cuda90-amd64.sif
Singularity> module avail

———————————————————————————————————————————————— /spack/share/spack/1mod/1inux-ubuntu22.@4-x86_64/mpich/4.2.3-502ypwn/COre -----==== === oo o e e e

adios/1.13.1 flecsi/2.3.0 ()] mfem/4.7.0 D) slepc/3.22.0-cuda9@
adios2/2.7.1 fortrilinos/2.3.0 mpifileutils/0.11.1 slepc/3.22.0 D)
adios2/2.10.1-cuda9@ ()] ginkgo/1.8.0-cuda9@-openmp nccmp/1.9.1.0 stc/0.9.0
alquimia/1.1.0 ginkgo/1.8.@-openmp (D) nco/5.2.4 strumpack/7.2.0-cuda9@-openmp
amrex/24.10-cuda90 globalarrays/5.8.2 nek5000/19.0 strumpack/7.2.0@-openmp (D)
amrex/24.10 (D) glvis/4.2 nekbone/17.0 sundials/7.1.1-cuda9@
arborx/1.7-cuda9@ gptune/4.0.0 netcdf-fortran/4.6.1 sundials/7.1.1 ()]
arborx/1.7 ()] gromacs/2024.3-cuda9@-openmp netlib-scalapack/2.2.0 superlu-dist/8.2.1-cudad9@
ascent/@.9.3-openmp gromacs/2@24.3-openmp ()] nwchem/7.2.3 superlu-dist/8.2.1 (D)
axom/@.9.0-cuda%@-openmp hSbench/1.4 omega-h/9.34.13 sz/2.1.12.5
axom/@.9.0@-openmp ()] hdf5-vol-async/1.7 openfoam/2312 tasmanian/8.0-cuda%@
boost/1.79.0 hdf5-vol-cache/vl.1 openpmd-api/@.16.0 tasmanian/8.0 (D)
bricks/2023.08.25-cuda hdf5-vol-log/1.4.0 papyrus/1.0.2 tau/2.34-cuda
bricks/2023.08.25 Q)] hdf5/1.12.3 parallel-netcdf/1.12.3 tau/2.34 (D)
butterflypack/2.4.0-openmp heffte/2.4.0-cuda9@ paraview/5.13.1-cuda%90 trilinos/13.0.1
cabana/0.7.0-cuda9%0 heffte/2.4.0 (D) paraview/5.13.1 ) trilinos/16.0.0-cuda%0
cabana/0.7.0 D hpctoolkit/2024.01.1-cuda parsec/3.0.2209-cuda90 trilinos/16.0.0 ()]
caliper/2.11.@-cuda90 hpctoolkit/2024.01.1 ()] parsec/3.0.2209 ()] turbine/1.3.0
caliper/2.11.0 ()] hpx/1.10.@-cuda90 petsc/3.22.0-cuda90 umpire/2024 .07 .0-cuda9@
chai/2024.07.0-cuda%99 hpx/1.10.0 ) petsc/3.22.0 () umpire/2024.07.0 (D)
chai/2024.07.0 (©))] hypre/2.32.0-cuda9@ phist/1.12.1-openmp unifyfs/2.0
conduit/0.9.2 hypre/2.32.0 ) plumed/2.9.2 upcxx/2023.9.0-cuda9@
cp2k/2024 .3-openmp laghos/3.1 precice/3.1.2 upcxx/2023.9.0 (D)
darshan-runtime/3.4.5 Tammps/20240829-cuda9@-openmp pruners-ninja/1.0.1 veloc/1.7
datatransferkit/3.1.1 Tammps/20240829-openmp (D) pumi/2.2.8 visit/3.3.3
dealiis9.5.1 1bann/0@.104 py-cinemasci/1.3 vtk-m/2.2.0-cuda9@-openmp
dyninst/13.0.9-openmp libcatalyst/2.0.0 py-hSpy/3.11.0 vtk-m/2.2.0-openmp (D)
ecp-data-vis-sdk/1.0-cuda90 libnrm/@.1.0 py-libensemble/1.4.2 wannier9@/3.1.0
ecp-data-vis-sdk/1.0 ()] libpressio/@.99.4-cuda9@-openmp py-petscdpy/3.22.0 wps/4.5
exago/1.6.0-cuda8@ libpressio/@.99.4-openmp (D quantum-espresso/7.3.1-openmp wrf/4.5.2
exago/1.6.0 (D) libquo/1.4 rempi/1.1.0 xyce/7.8.0
exaworks/@.1.0 mercury/2.3.1 scr/3.0.1
faodel/1.2108.1 metall/@.28 slate/2024.05.31-cuda9@-openmp
flecsi/2.3.0-cuda9@ mfem/4.7.0-cuda9@ slate/2024.05.31-openmp (@)
—————————————————————————————————————————————————————————— /spack/share/spack/Imod/linux-ubuntu22 .04-x86_64/(0re ---—-— - - o - - oo -
aml/0.2.1 fftx/1.2.0 ()] kokkos/4 .4 .Q1-openmp ()] nvhpc/24.9 superlu/5.3.0
argobots/1.2 flit/2.1.0 legion/24.09.0-cuda7@ openmpi/5.0.5 swig/4.0.2-fortran
bolt/2.0 flux-core/0.66.9-cuda legion/24.09.0 ()] papi/7.1.0-cuda sz3/3.2.0
chapel/2.2.0-cuda9@ flux-core/0.66.9 (©)) libunwind/1.6.2 papi/7.1.0 ()] umap/2.1.1
chapel/2.2.0 (D) fpm/@.10.0-openmp loki/@.1.7 pdt/3.25.2 variorum/@.8.0
charliecloud/@.38 gasnet/2024.5.0 magma/2 .8 .0-cuda9@ plasma/24.8.7 zfp/0.5.5-cuda%e
cusz/0.6.9-cuda9@ gmp/6.3.0 mgard/2023-12-89-cuda%9@-openmp py-deephyper/0.6.0 zfp/0.5.5 )
/-\‘\ darshan-util/3.4.5 gotcha/1.0.7 mgard/2023-12-89-openmp ()] py-jupyterhub/1.4.1
PESO eds-alc/1.0.2 kokkos-kernels/4.4.01-cuda90 mpark-variant/1.4.0 gthreads/1.18

\‘_y e4s-cl/1.0.4 kokkos-kernels/4.4.01-openmp (D) mpich/4.2.3 (D) raja/2024.07.0-cuda%9@




E4S 24.11 Support for GPUs: AMD MI300A/MI300X (gfx942)

$ singularity run e4s-24.11-rocm942-amd64.sif
Singularity> spack find -x +rocm
-- linux-ubuntu2Z.@4-x86_64 / gcc@11.4.0 -----------—--——--o—-

amrex caliper gasnet hpctoolkit
arborx chai ginkgo hpx
cabana fftx heffte hypre

29 installed packages
Singularity> spack find -x
-- linux-ubuntu2Z.04-x86_64 / gcc@®11.4.0 ----------—-——---omm-
adios cp2k glvis
adios2 darshan-runtime gmp
alquimia darshan-util gotcha
aml datatransferkit gptune
amrex dealii gromacs
amrex dyninst hSbench
arborx eds-alc hdf5
arborx eds-cl hdf5-vol-async
argobots ecp-data-vis-sdk hdf5-vol-cache
ascent exago heffte
axom exaworks heffte
bolt faodel hpctoolkit
boost fftx hpctoolkit
bricks fftx hpx
butterflypack flecsi hpx
cabana flit hypre
cabana flux-core hypre
caliper fortrilinos kokkos
caliper fpm kokkos
chai gasnet kokkos-kernels
chai gasnet laghos
chapel ginkgo lammps
charliecloud ginkgo 1bann
conduit globalarrays legion

165 installed packages
Singularity> |]

AN
PSS

kokkos
legion
magma

legion
libcatalyst
Llibnrm
libpressio
1libquo
libunwind
loki

magma

mercury
metall

mfem

mfem

mgard
mpark-variant
mpich
mpifileutils
nccmp

nco

nek5000
nekbone
netcdf-fortran
netlib-scalapack
nrm

nwchem

mfem
petsc
raja

slate
slepc

strumpack

omega-h
openfoam
openmpi
openpmd-api
papi

papyrus
parallel-netcdf
paraview
parsec

pdt

petsc

petsc

phist

plasma

plumed
precice
pruners-ninja
pumi
py-cinemasci
py-deephyper
py-hSpy
py-jupyterhub
py-libensemble
py-petscapy

sundials
superlu-dist
tasmanian

gthreads
quantum-espresso
raja

raja

rempi

scr

slate

slate

slepc

slepc

stc
strumpack
strumpack
sundials
sundials
superlu
superlu-dist
superlu-dist
swig

sz

sz3
tasmanian
tasmanian
tau

tau UpCXX
trilinos vtk-m
umpire

tau
trilinos
trilinos
trilinos
turbine
umap
umpire
umpire
unifyfs
upCcxx
UpCXX
variorum
veloc
visit
vtk-m
vtk-m
wannier9@
wps

wrf

xyce

zfp
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Singularity> module avail

/spack/share/spack/1mod/1inux-ubuntu2?2.@4-x86_64/mpich/4.2.3-502ypwn/Core

E4S 24.11 Support for GPUs: AMD (modules for gfx942)

adios/1.13.1 exago/1.6.0 1bann/@.104 petsc/3.22.0 ()] tasmanian/8.@-gfx942
adios2/2.7.1 exaworks/0.1.0@ libcatalyst/2.0.0 phist/1.12.1-openmp tasmanian/8.0 ()
alquimia/1.1.9 faodel/1.2108.1 libnrm/0.1.0 plumed/2.9.2 tau/2.34-rocm
amrex/24.10-gfx942 flecsi/2.3.0 libpressio/0.99.4-openmp precice/3.1.2 tau/2.34 ()

amrex/24.10 D fortrilinos/2.3.0 libgquo/1.4 pruners-ninja/1.0.1 trilinos/13.0.1

arborx/1.7-gfx942 ginkgo/1.8.0-gfx942-openmp mercury/2.3.1 pumi/2.2.8 trilinos/16.0.0-gfx942

arborx/1.7 (())] ginkgo/1.8.@-openmp ()] metall/0.28 py-cinemasci/1.3 trilinos/16.0.0 ()

ascent/@.9.3-openmp globalarrays/5.8.2 mfem/4.7.0-gfx942 py-h5py/3.11.0 turbine/1.3.0

axom/@.9.0-openmp glvis/4.2 mfem/4.7.0 D py-libensemble/1.4.2 umpire/2024.07.0-gfx942

boost/1.79.0 gptune/4.0.0 mpifileutils/@.11.1 py-petscdpy/3.22.0 umpire/2024.07.0 ()]

bricks/2023.08.25 gromacs/2024.3-openmp nccmp/1.9.1.0 quantum-espresso/7.3.1-openmp unifyfs/2.0

butterflypack/2.4.0-openmp hSbench/1.4 nco/5.2.4 rempi/1.1.0 upcxx/2023.9.0-gfx942

cabana/@.7.0-gfx942-rocm hdf5-vol-async/1.7 nek5000/19.0 scr/3.0.1 upcxx/2023.9.0 ()

cabana/@.7.0 D hdf5-vol-cache/v1.1 nekbone/17.0 slate/2024.05.31-gfx942-openmp veloc/1.7

caliper/2.11.0-gfx942 hdf5/1.12.3 netcdf-fortran/4.6.1 slate/2024.05.31-openmp D) visit/3.3.3

caliper/2.11.0 ()] heffte/2.4.0-gfx942 netlib-scalapack/2.2.0 slepc/3.22.0-gfx942 vtk-m/2.2.0-gfx942

chai/2024.07.0-gfx942 heffte/2.4.0 ()] nwchem/7.2.3 slepc/3.22.0 (D) vtk-m/2.2.0-openmp ()

chai/2024.07.0 ()] hpctoolkit/2024.@1.1-rocm omega-h/9.34.13 stc/0.9.0 wannier9@/3.1.0

conduit/@0.9.2 hpctoolkit/2024.01.1 ()] openfoam/2312 strumpack/7.2.0-gfx942-openmp wps/4.5

cp2k/2024 . 3-openmp hpx/1.10.0-gfx942 openpmd-api/@.16.0 strumpack/7.2.@-openmp (D) wrf/4.5.2

darshan-runtime/3.4.5 hpx/1.10.0 () papyrus/1.0.2 sundials/7.1.1-gfx942 xyce/7.8.0

datatransferkit/3.1.1 hypre/2.32.0-gfx942 parallel-netcdf/1.12.3 sundials/7.1.1 D)

dealii/9.5.1 hypre/2.32.0 ()] paraview/5.13.1 superlu-dist/8.2.1-gfx942

dyninst/13.0.0-openmp laghos/3.1 parsec/3.0.2209 superlu-dist/8.2.1 (©))]

ecp-data-vis-sdk/1.0 lammps/20240829-openmp petsc/3.22.0-gfx942 sz/2.1.12.5
—————————————————————————————————————————————————————————— /spack/share/spack/1Imod/linux-ubuntuZ2 . 04-x86_64/C0re ———— == oo oo o e -

aml/@.2.1 fftx/1.2.0-gfx942 gotcha/1.0.7 magma/2.8.@-gfx942 plasma/24.8.7 sz3/3.2.0

argobots/1.2 fftx/1.2.0 ()] kokkos-kernels/4.4.01-openmp mgard/2023-12-09-openmp py-deephyper/0.6.0 umap/2.1.1

bolt/2.@ flit/2.1.0 kokkos/4.4.01-gfx942 mpark-variant/1.4.0 py-jupyterhub/1.4.1 variorum/@.8.@

chapel/2.2.0 flux-core/0.66.0 kokkos/4.4.@1-openmp ()] mpich/4.2.3 L gthreads/1.18 zfp/0.5.5

charliecloud/@.38 fpm/@.10.0-openmp legion/24.09.0-gfx942 nrm/0.1.0 raja/2024.07.9-gfx942

darshan-util/3.4.5 gasnet/2024.5.0-gfx942 legion/24.09.0 ()] openmpi/5.0.5 raja/2024.07.0 ()]

eds-alc/1.0.2 gasnet/2024.5.0 ()] libunwind/1.6.2 papi/7.1.0 superlu/5.3.0

e4s-cl/1.9.4 gmp/6.3.0 loki/0.1.7 pdt/3.25.2 swig/4.0.2-fortran

Where:

Module is loaded

ﬁ:\\ D Default Module
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E4S 24.11 Support for GPUs: Intel

$ singularity run e4s-24.11-oneapi-amd64.sif
Singularity> which dpcpp
/opt/intel/oneapi/compiler/2024.2/bin/dpcpp
Singularity> H1=$(spack find --format /{hash} +level_zero)
Singularity> H2=$(spack find --format /{hash} +sycl)
Singularity> spack find $H1 $H2
-- linux-ubuntu22.04-x86_64 / oneapi@2024.2.1 ------=—=---ocuu-—-
amrex®24 arborx@l.7 cabana®?.7.0 ginkgo@l. heffte
12 installed packages
Singularity> spack find -x
-- linux-ubuntu22.04-x86_64 / gcc@ll. 4.0 ————=--——mmmmmmmm e

papi

-- linux-ubuntu22.04-x86_64 / oneapi@2024.2.1 --------mmmmmmen
adios charliecloud globalarrays
adios2@” 8. conduit . glvis

aml darshan-runtime .5 gmp

aml@Q.?2. darshan-util t. gotcha

amrex datatransferkit®3. 1. gptune

amrex@24 . dealii®9. gromacs

arborx@1l . ed4s-alc : hSbench

arborx e4s-cl hdf5

argobots@1 . ecp-data-vis-sdk hdf5-vol-async
ascent exago hdf5-vol-cache
axom: . exaworks hdf5-vol-log
bolt faodel heffte
boost®1.86. flecsi heffte

bricks ~ Flit : hpx
butterflypack flux-core hypre

cabana fortrilinos intel-oneapi-mpi
cabana®? . 7. gasnet 1.5 kokkos

caliper ginkgo@1 . kokkos

chai ginkgo kokkos-kernels@4

134 installed packages
Singularity> [

kokkos@4 . 4 . kokkos

kokkos-kernels
laghos

lammps

legion
libcatalyst
libnrm

libquo
libunwind

loki

mercury

metall

mfem

mgard
mpark-variant
mpifileutils
nccmp

nco@S.2.
nekbone
netcdf-fortran

kokkos

netlib-scalapack
nrmeQ. 1.

nwchem

omega-h

openmpi
openpmd-api
papyrus
parallel-netcdf
paraview

parsec

pdt

petsc

petsc

phist

plumed

precice
pruners-ninja
pumi
py-cinemasci

sundials

py-hSpy
py-jupyterhub
py-libensemble
py-petscapy
gthreads

raja

rempi

scr

slate

slepc

stc

strumpack
sundials
sundials
superlu
superlu-dist
swig

sz

sz3

tau

tasmanian
tau {
tau@’ .
trilinos
trilinos
turbine®!
umap
umpire
unifyfs
UpPCXX
UpCXX
variorum
veloc
vtk-m
wannier90
warpx

wrf

xyce

zfp

Use of Intel oneAPI BaseKit and HPCToolkit is subject to acceptance of Intel EULA by the user

AN
PESO)

upCxX
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E4S 24.11 Support for GPUs: Intel (modules)

$ singularity run e4s-24.11-oneapi-amdé4.sif
Singularity> module avail

————————————————————————————————————————— /spack/share/spack/1mod/1inux-ubuntu22.04-x86_64/intel-oneapi-mpi/2021.13.1-4rnwxwm/Core -=—-=—--==- - e e oo oo

adios/1.13.1 exago/1.6.0 laghos/3.1 parsec/3.0.2209 superlu-dist/8.2.1

adios2/2.8.3 exaworks/0.1.0 lammps/20240829-openmp petsc/3.22.0-sycl sz/2.1.12.5

amrex/24.10-sycl faodel/1.2108.1 libcatalyst/2.0.0 petsc/3.22.0 (D) tasmanian/8.0

amrex/24.10 ()] flecsi/2.3.0 libnrm/@.1.0 phist/1.12.1-openmp tau/2.34-1level-zero

arborx/1.7-sycl fortrilinos/2.3.0 libquo/1.4 plumed/2.9.2 tau/2.34 ()]

arborx/1.7 ()] ginkgo/1.8.0-openmp mercury/2.3.1 precice/3.1.2 trilinos/13.0.1

ascent/0.9.3-openmp ginkgo/1.8.0-sycl-openmp (D) metall/@.28 pruners-ninja/1.0.1 trilinos/16.0.9 ()]

axom/@.9.0-openmp globalarrays/5.8.2 mfem/4.7.0 pumi/2.2.8 turbine/1.3.0

boost/1.86.0 glvis/4.2 mpifileutils/0.11.1 py-cinemasci/1.7.0 umpire/2024.07.0

bricks/2023.08.25 gptune/4.0.0 nccmp/1.9.1.0 py-h5py/3.11.0 unifyfs/2.0

butterflypack/2.4.0-openmp gromacs/2@24.3-openmp nco/5.2.4 py-libensemble/1.4.2 upcxx/2023.9.0-1level-zero

cabana/0.7.0-sycl h5bench/1.4 nekbone/17.0 py-petscdpy/3.22.0 upcxx/2023.9.0 ()]

cabana/0.7.@ (D hdf5-vol-async/1.7 netcdf-fortran/4.6.1 rempi/1.1.9 veloc/1.7

caliper/2.11.0 hdf5-vol-cache/v1.1 netlib-scalapack/2.2.0 scr/3.0.1 vtk-m/2.2.0-openmp

chai/2024.07.0 hdf5-vol-log/1.4.0 nwchem/7.2.3 slate/2024.05.31-openmp wannier90/3.1.0

conduit/@.9.2 hdf5/1.12.3 omega-h/9.34.13 slepc/3.22.0 warpx/24.10

darshan-runtime/3.4.5 heffte/2.4.0-sycl openpmd-api/0.16.0 stc/0.9.0 wrf/4.5.2

datatransferkit/3.1.1 heffte/2.4.0 (0)) papyrus/1.9.2 strumpack/7.2.0-openmp xyce/7.8.0

dealii/9.5.1 hpx/1.10.0 parallel-netcdf/1.12.3 sundials/7.1.1-sycl

ecp-data-vis-sdk/1.0 hypre/2.32.0 paraview/5.13.1 sundials/7.1.1 ()]
—————————————————————————————————————————————————————————— /spack/share/spack/Imod/Linux-ubuntu22.@4-x86_64/C0re —---=— - oo o e e

aml/0.2.1-level-zero e4s-alc/1.0.2 gotcha/1.0.7 legion/24.09.0 openmpi/5.0.5 superlu/5.3.0

aml/0.2.1 ()] e4s-cl/1.0.4 intel-oneapi-mpis2021.13.1 (1) 1ibunwind/1.6.2 papi/7.1.0 swig/4.0.2-fortran

argobots/1.2 flit/2.1.0 kokkos-kernels/4.4.@1-openmp loki/@.1.7 pdt/3.25.2 sz3/3.2.0

bolt/2.0 flux-core/0.66.0 kokkos-kernels/4.4.01-sycl (D) mgard/2023-12-09-openmp py-jupyterhub/1.4.1 umap/2.1.1

charliecloud/0.38 gasnet/2024.5.0 kokkos/4.4.01-openmp mpark-variant/1.4.0 qthreads/1.18 variorum/0.8.0

darshan-util/3.4.5 gmp/6.3.0 kokkos/4.4.91-sycl-openmp (D) nrm/9.1.0 raja/2024.97.0 zfp/@.5.5
—————————————————————————————————————————————————————————————————————— /opt/intel/oneapi/modulefiles ——---— - - o mm oo -

compiler-intel-11lvm/latest compiler-rt/2024.2.1 (D) compiler32/latest dev-utilities/2024.2.@ (D) ifort32/latest mk132/2024.2 (D)

compiler-intel-11vm/2024.2.1 (D) compiler-rt32/latest compiler32/2024.2.1 (D) dpl/latest ifort32/2024.2.1 (D) mpi/latest

compiler-intel-11vm32/1latest compiler-rt32/2024.2.1 (D) debugger/latest dpl/2022.6 ()] mkl/1latest mpi/2021.13 (,D)

compiler-intel-11vm32/2024.2.1 (D) compiler/latest debugger/2024.2.1 (D) ifort/latest mk1/2024.2 (D) tbb/latest

compiler-rt/latest compiler/2024.2.1 (D) dev-utilities/latest ifort/2024.2.1 ) mk132/1latest tbb/2021.13 (D)

Where:

Module is loaded
D: Default Module

Use of Intel oneAPI BaseKit and HPCToolkit is subject to acceptance of Intel EULA by the user
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E4S 24.11 Support for GPUs: Intel Data Center GPU Max (aka PVC)

$ singularity run e4s-24.11-oneapi-amd64.sif
Singularity> clinfo -1
Platform #@: Intel(R) OpenCL Graphics
“-- Device #0: Intel(R) Data Center GPU Max 1100
Singularity> spack find -dl heffte+sycl
-- Tinux-ubuntu2?2.04-x86_64 / oneapi@2024.2.1 -----===———————-or
bgzjzfi heffte
hgtwé4rg cmake
oc76dql curl
kd2d6sa nghttp2
rp7hivc diffutils
qd3kp7f libiconv
3041lhcu openssl
dvytffa ca-certificates-mozilla
rZazcny perl
to7g4ls berkeley-db
oetqgtm bzip2
pzkmhkl gdbm
ktlnsdu readline
z2xre3x pkgconf
ki4agx3 ncurses
fxingb2 zlib-ng
yyo2lhg glibc
oducv2? gmake
mb1ify66 intel-oneapi-mkl

4rnwxwm intel-oneapi-mpi
huznav?2 intel-oneapi-runtime
d2rzyjn gcc-runtime

1 installed package
Singularity> I

E4S 24.11 packages in oneAPI containers are built with Intel compilers and Intel MPI
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24.11 Release: 132+ Official Products + dependencies (gcc, aarchc4)
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adios2
alquimia

aml

amrex

arborx
argobots
ascent

axom

blaspp
butterflypack
cabana

caliper

camp

chat

chapel
charliecloud
conduit

cusz
darshan-runtime
datatransferkit
dealii

dyninst
eds-alc

ed4s-cl
ecp-data-vis-sdk
exago

exaworks
faodel

fftx

flecsi

flit

flux-core
flux-sched
gasnet

ginkgo
globalarrays
glvis

gotcha

gptune

gromacs
h5bench

hdf5
hdf5-vol-cache
hdf5-vol-async
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.0/aml-0.2.1-vatn7jSrevox3ysmxy32jmpr{z77va3n
.@/amrex-24.1@-v7onxbbvkcfvudu3dxeg2sgke7dcvpkm?
.@/arborx-1.7-61rwjfuno5x2wgssu7uvveopolkweox2s
.@/argobots-1.2-iebz4danattybc7m25wbpiq5q5uflgbt
.@/ascent-0.9.3-x41s6fc34aywkzpgv2snbmtcv3b47635
.0/axom-0.9.0-gchnsew3vrd46ucxpz7njof3zrla2a2ib
.0/blaspp-2024.05.31-aesxpcpbgZuympe3b5ureagbehevkdag
.@/butterflypack-2.4.0-dfmptpSplmh2hdcdrckx77il2hlzkjSs
.@/cabana-@.7.0-vyrbrpdyt4mkwvcrs3wbohnxdgyyb63e
.0/caliper-2.11.0-gkniswjS6tv3jyuukabtghsolprdwwye
.@/camp-2024 .97 .9-f3vyohc31lioug363tfhvlcbzaxbx6fmz
.@/chai-2024.07.0-302v705]jccjnz3127v61jji7r7ss654a
.0/chapel-2.2.0-04xsgrmcuj3t33kx3ubar6fpeyb67hps
.0/charliecloud-0.38-vsr2fzrxghSmgywwzrcdjsggepgzkurx
.@/conduit-0.9.2-zyyluorhywSfrwa4lfeyfdthégugofj7
.0/cusz-0.6.0-cm7ov2glcdjbyfhkpcqbf2oySdpzjw3r
.@/darshan-runtime-3.4.5-3yu7betyrjfsruucmhaobf4yhacnoy35
.@/datatransferkit-3.1.1-47z111iwd4bym5lzdsgpywejxc3jf4bulq
.0/dealii-9.5.1-4v7thkpfddz7z2zsuol jr4j3ntsnzzft
.@/dyninst-13.0.0-vdumbeagatbwvxyoyvhgm4odzmv4z3pt
.0/e4s-alc-1.0.2-avzombk7u7tvnyzgzogklynfu3oulcmd
.0/e4s-cl-1.0.4-yacccyZbpchZ2spvhbjzxcssevfxq3246
.0/ecp-data-vis-sdk-1.0-6ohpbzgcaearuevpteugmjgixgisrkd?
.@/exago-1.6.0-gpo52m4tiildgfx7g2sarf3ekuznxihpx
.0/exaworks-0.1.0-7cgmpf3iidukxtmh2wadxqj7piscbmbb
.0/faodel-1.2108.1-skiymhqr7zeu77sp5tti4vSpkzfalz63
.@/fftx-1.2.0-2gqkmx5gtooncl3hZnuevdozg2afvvoz5
.0/flecsi-2.3.@-ubr2dnhfgmcyztjtabdsqjptjk2e445u
.0/flit-2.1.0-hzym42hzdt?j6tndgg7hhkxgk57tykmp
.0/flux-core-0.66.0-boyiylyfxyxlmgflkun?e733maa3xcér
.@/flux-sched-0.38.0-w415346tgupkprjusgbgfcr7h51fngof
.0/gasnet-2024.5.0-imijnv7k5s77pr3hdfzdewvbaarkmuzi
.0/ginkgo-1.8.0-xry7pyyykxbejuhsql7lo4adcyapwqgrc
.@/globalarrays-5.8.2-juubbubwy73p4xocypjwaq7ggl3lw23i
.0/glvis-4, 2-6tgdrhbwdw7xcumyrngl73xorcebl4pv
.0/gotcha-1.0.7-yvgfxup2rjrisikm7vmmd4kkjixsldak
.0/gptune-4.0.0-n7mabd2bdronrvémxzj2rfxwin333pok
.@/gromacs-2024.3-n3cfbtvnqob2 f fmhinawwtgwwhxhvbfu
.@/h5bench-1.4-pkdgzolyywksyoZusmxusmnhzrdsmdz4
.0/hdf5-1.14.5-y40537dotpnsjémudycfldjkdgwg737k
.@/hdf5-vol-cache-v1.1-vrrebjdzSnmymo6by2idSm4d21iddmh7k
.0/hdf5-vol-async-1.7-sksycdh3ljejtzyhjimw47qucqgczhxu

GPU runtimes for aarch64
« CUDA12.3
* NVHPC 24.3

Languages

* Chapel

* Julia with MPI and
CUDA

* Rust

* Python

EDA
« Xyce

Al packages for NVIDIA
GPU

 TensorFlow
 Torchbraid

« PyTorch

« JAX

 Horovod

« LBANN
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24.11 Release: 132+ Official Products + dependencies (gcc, aarchc4)

45: hdf5-vol-log
46: heffte

47: hiop

48: hpctoolkit
49: hpx

5@: hypre

51: kokkos

52: kokkos-kernels
53: Tlaghos

54: Tlammps

55: Tlapackpp

56: 1bann

57: Tlegion

58: libcatalyst
59: libnrm

6@: Tlibpressio
61: 1libquo

62: 1loki

63: mercury

64: metall

65: mfem

66: mgard

67: mpark-variant
68: mpich

69: mpifileutils
7@: nccmp

71: nco

72: netcdf-c

73: nek5000

74: nekbone

75: netcdf-fortran
76: netlib-scalapack
77: nrm

78: nwchem

79: omega-h

8@: openfoam

81: openmpi

82: openpmd-api
83: papi

84: papyrus

85: parallel-netcdf
86: parmetis

87: paraview

88: parsec
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89: pdt
9@: petsc
91: phist
92: plasma
93: plumed
94: precice
95: pruners-ninja
96: pumi
97: py-cinemasci
98: py-deephyper
99: py-hSpy
100: py-jupyterhub
101: py-libensemble
102: py-parsl
103: py-petscdpy
104: py-radical-saga
105: qgthreads
106: quantum-espresso
107: raja
108: rempi
109: scr
110: slate
111: slepc
112: stc
113: strumpack
114: sundials
115: superlu-dist
116: swig
117: sz3
118: tasmanian
119: tau
120: trilinos
121: turbine
122: umap
123: umpire
124:  upcxx
125: wveloc
126:  vtk-m
127: wannier9@
128: warpx
129: wps
130: wrf
131: xyce
__2;2: zfp

AN
PESO)

/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarchb4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24 .@4-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntuz4.@4-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarché4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarchb4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1linux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntuz4.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarché4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarch64/gcc-13.
/spack/opt/spack/linux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1linux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntuz4.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarché4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarchb4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarché4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24 .@4-aarch64/gcc-13.
/spack/opt/spack/1linux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.@4-aarche4/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.
/spack/opt/spack/1inux-ubuntu24.04-aarch64/gcc-13.

.0/pdt-3.25.2-koinyddz1s6tydkrhednweajzkttihe]
.@/petsc-3.22.0-ubjxafwef4cdcwgdyk2rkk74bg2rim?5
.0/phist-1.12.1-46h26zpwStcn23k7xeudbgvySvijilcr
.@/plasma-24.8.7-wevzkzqzksjxeo7hyvtxigk4jSkuubri
.@/plumed-2.9.2-yl4tngo3c5gmanxafk3wqcylxftfil3o
.@/precice-3.1.2-0lxj43a2u5lojgqraeyprhbvfn512ohnf
.@/pruners-ninja-1.0.1-odhusldwcr2u34gc2d3lwlrxvp4bgemv
.@/pumi-2.2.8-k1t7xvbpzq7p7g3bvmgtwadix2fenay4
.@/py-cinemasci-1.7.0-rz3ntnojrhlncfwazgwy2x42vmgmnéco
.0/py-deephyper-0.6.0-rccdemevdjyphrj36zmtowdSt4kecwaw
.0/py-h5py-3.11.0-etwmwyfdoyutfshgiazadzh7koby727k
.@/py-jupyterhub-1.4.1-znymkdteobgqt fiigx4dhmgg3zbuhfla
.@/py-libensemble-1.4.2-aitbbqjrvmjv4wtjragbp7bmiuybyzrm
.0/py-pars1-2023.08.21-nn2pgnur2x3nfsilhha76uhitpkfzidé
.0/py-petscépy-3.22.0-ynphsjixnnrnevmZolcei22vfccfahis
.0/py-radical-saga-1.47.0-rpycb2zc2jxosmvsugesrxbtzkegqjsa
.@0/qthreads-1.18-s7yetoaobxtpsbdsf4qgndgw2gnjsz71l

@/quantum-espresso-7.3.1-1d4zep63stbrw3sf4ltékbgqcpgleZnd

.0/raja-2024.07.0-gbnncy7uclzab?adbtcbz4qqoSlybxlh
.@/rempi-1.1.0-f7fkildds2ol5arx5uoonxm3rthg4joh
.0/scr-3.0.1-wvzhobgnjrk3n5cx5jxw27vxZhwvrq7g
.0/slate-2024.05.31-ckbjbsn3gjbftheg5pgejsik4ytbgaoz
.0/slepc-3.22.0-rt3advwgk7ybsom7zprn?jsx4ynfyndy
.0/5tc-0.9.0-11rbtru73muy4f2fmbnvge7u3sSbkdzwe
.@/strumpack-7.2.0-tacghg4tSvsbpt3jbhjg33mkgeomestg
.@/sundials-7.1.1-nh56tksv3yxbewftjhg4kqcafnwzabkv
.0/superlu-dist-8.2.1-7xtjpavrbp7e5Szyhzue2fSztbzvf7bfn
.0/swig-4.1.1-fryz5s46ebpbwapeoi?7inyoduy2émtq3
.0/523-3.2.0-gwSkyymrsbwvhtv4or2z7tjuveh33meg
.@/tasmanian-8.0-w6qz231ifechplcknnpias6uwohkfirlp
.@/tau-2.34-e3mwx4cpoycczxkoxgwdg?jivgqfnibz
.0/trilinos-16.0.0-mac54ev43aobbtelp2vhqgghagpaZodg
.@/turbine-1.3.0-zy2cdktwfxrejéuboyavhnpxezzjixn5
.@/umap-2.1.1-fmbvlkx2qrz7?xv3jccdzqtvs5753tgjmk
.@/umpire-2024.07.0-gibrrcd7yowbxhrkpSyktugzceqtf4oe
.@/upcxx-2023.9.0-bfq7tbzayvgmfnj34tygndaS57p42mtgg
.@/veloc-1.7-3ze3quasebhfq53a2qdlodahagftrgty
.0/vtk-m-2.2.0-poSnhcfSbragwuekongzbibvnepztl4b
.@0/wannier9@-3.1.0-sji77j4rusktqaqzcb4vffxruaossifn
.@/warpx-24.1@0-pmodaofkxrdvtzvdeofpwt457t6jns7a
.0/wps-4.5-4tb2cpnvua7elbnseyt2n3xp3as4jdp
.@/wrf-4.5.2-piydbzwuni7vegxdwdvlsmu7g474as34
.0/xyce-7.8.0-udedfksa52hwpqdstoufkgdrvzeibngl
.0/zfp-1.0.0-elvmeohuxazehbgnpewklitgi4cnmwp3
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E4S Support for GPUs: CUDA on aarch64

$ singularity run --nv e4s-24.11-cuda90-arm64.sif
Singularity> nvidia-smi
Fri Nov 15 20:18:04 2024

o e ) ) ) ) o S ) ) D e D D D D D B D S P D D D C DD DD D DO OO D EOEEEM +
| NVIDIA-SMI 550.54.15 Driver Version: 550.54.15 CUDA Version: 12.4

[——m e - B B e +
| GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp  Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |
I | I MIG M. |
| - : |
| @ NVIDIA GH200 48@GB Off | 000000092:01:00.0 Off | 0|
I N/A  24C P@ 84W /  700W | 139MiB / 97871MiB | 0% Default |
I | I Disabled |
e e e e e e e L S e e e e e e e e e e +
e e el +
| Processes: |
| GPU GI (I PID Type Process name GPU Memory |
I ID ID Usage I
I I
| @ N/A N/A 3666 G  /usr/libexec/Xorg 4MiB |

Singularity> python

Python 3.10.15 (main, Sep 7 2024, 18:35:38) [GCC 13.2.0] on linux
Type "help", "copyright", "credits" or "license" for more information.
>>> import torch

>>> torch.__version__

'2.5.0'

>>> torch.cuda.get_arch_list()

["sm_75", "'sm_8@', 'sm_90']

>>> torch.cuda.get_device_name(d)

"NVIDIA GH200 480GB'

>>>

Singularity> grep _NAME /etc/os-release

PRETTY_NAME="Ubuntu 24.04.1 LTS"

AN
PSS

« GCC13.2.0
« CUDA compilers 12.6
« NVHPC 24.9

$ singularity run --nv e4s-24.11-cuda9@-armo4.sif

Singularity> gcc --version | grep gcc

gcc (Ubuntu 13.2.0-23ubuntu4) 13.2.0

Singularity> nvcc --version | grep release

Cuda compilation tools, release 12.6, V12.6.77

Singularity> nvidia-smi | grep CUDA

| NVIDIA-SMI 550.54.15 Driver Version: 550.54.15 CUDA Version: 12.4
Singularity> spack location -i nvhpc
/spack/opt/spack/1inux-ubuntu24.@4-aarch64/gcc-13.2.0/nvhpc-24.9-exvZh4mSh5o0nejh6zf33ugsyhog2lenz
Singularity> ]

E4S 24.11 supports CUDA architectures 75 (T4), 80 (A100), as well as 90 (H100/GH200)
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E4S Support for GPUs: CUDA on aarch64 (modules)

$ singularity run --nv e4s-24.11-cuda9@-arm64.sif
Singularity> spack find -x +cuda
-- linux-ubuntuz4.04-aarch64 / gcc@13.2.0 ———--——m-—mmmmmmm— -

adios?2 caliper flecsi hpctoolkit legion petsc sundials umpire
amrex chai flux-core hpx libpressio raja superlu-dist vtk-m
arborx cusz ginkgo hypre mfem slate tasmanian zfp
axom ecp-data-vis-sdk gromacs kokkos mgard slepc tau
cabana fftx heffte kokkos-kernels parsec strumpack trilinos

38 installed packages
Singularity> spack find -x
-- linux-ubuntu24.@4-aarch64 / gcc@®13.2.0 ----—---—--—--—————————
adios cusz gmp 1bann nrm py-jupyterhub tasmanian
adios?2 darshan-runtime gotcha legion nvhpc py-libensemble tau
adios2 darshan-util gptune legion nwchem py-petscdpy tau
alquimia datatransferkit gromacs libcatalyst omega-h gthreads trilinos
aml dealii gromacs libnrm openfoam guantum-espresso trilinos
amrex dyninst hSbench libpressio openmpi raja turbine
amrex eds-alc hdf5 libpressio openpmd-api raja umap
arborx eds-cl hdf5 libquo papi rempi umpire
arborx ecp-data-vis-sdk hdf5-vol-async libunwind papyrus scr umpire
argobots exago hdf5-vol-cache loki parallel-netcdf slate UPCXX
ascent exaworks hdf5-vol-log mercury paraview slate veloc
axom faodel heffte metall parsec slepc vtk-m
axom fftx heffte mfem parsec slepc vtk-m
boost fftx hpctoolkit mfem pdt stc wannier9@
butterflypack flecsi hpctoolkit mgard petsc strumpack warpx
cabana flecsi hpx mgard petsc strumpack wps
cabana flit hpx mpark-variant phist sundials wrf
caliper flux-core hypre mpich plasma sundials xyce
caliper flux-core hypre mpifileutils plumed superlu zfp
chai fpm kokkos nccmp precice superlu-dist zfp
chai gasnet kokkos nco pruners-ninja superlu-dist
chapel ginkgo kokkos-kernels nek5000 pumi swig
charliecloud ginkgo kokkos-kernels nekbone py-cinemasci sz
conduit globalarrays laghos netcdf-fortran py-deephyper sz3
cuda glvis lammps netlib-scalapack py-h5py tasmanian

AN
PSS

170 installed packages

E4S 24.11 supports CUDA architectures 75 (T4), 80 (A100), as well as 90 (H100/GH200)
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E4S DOE LLVM Release: x86 64, ppc64le, and aarch64

Singularity> spack find -x

—— linux-ubuntu20.04-x86_64 / clang?16.0.2
adios@1.13.1 cabana@®0.5.90 globalarrays(®5.8.2
aml(@e.2.¢ chai(2022.03.0 gmp6.2.1 . mpark-variant(@1.4.0 pdt@: superluv% : upcxx(@2023.3.0
amrex(©23.05  charliecloud®9.32 gotcha®l 3.0 mpich@4.1.1 plumed 2 swigP4.0.2
arborx®l1.3 flit@2.1.0 h5bench®1.3 11bnrm 0.1.0 nccmp(l.9.0.1 pumi@2.2.7 tasmanian(
argobots(®l.1 flux—core(?.49.0 hdf5-vol-async(®1l.5 11bqu01m.h.ﬁ nco®5.1.5 qthreads 16 turblneyﬁu
bolt@2.0 gasnet(2023.3.0 hdf5-vol-log®l.4.0 libunwind®1.6.2 papyrus(l.0.2 stc0.9 =@ umap(®2.1.0

mfem@s.5.2 parsec 0.2209 sundials@6.5.1 umpire®2022 .(

0.4

—— linux-ubuntu20.04-x86_64 / gcc®11.1.0
cmake(®3.26.3 1llvm-doe(®16.0.2

Singularity> spack find -x

—— linux-ubuntu20.04- ppcbale / clang@®16.0.2
adios®1.13.1 cabanal0.t globalarrays(®5.8.2 heffte2.3.0 mfem@4.5.2 parsec(3.0.2209 sundlals i I
amlpo. 2. chai®?2 ( gmp6.2.1 hypre®?2 2 mpark-variant(@1.4.0 pdt@3.25 <
amrex(023.0°¢ charliecloud®?.32 gotcha®1.0.4 legion 3.0 mpich@4.1.1 plumed'

arborx®1.3 flit@2.1.0 h5bench®1.3 libnrmO! ?1.9.0.1 pumi@2.2.7

argobots(®1.1 flux—core®0.49.0 hdf5-vol-async(®1.5 1libquo®1.3.1 oD qthreads 1..i1:6 turbine®
bolt®2.0 gasnet(®20 hdf5-vol-log®1l.4.0 11bunw1nd .6.2 papyrus(l.0.2 stct .0 umap®2.1

WL4.95

—— linux-ubuntu20.04-ppcésle / gcc@11.1.0
cmake®3.26.3 1llvm-doe(16.0.2

Singularity> spack find -x

— 11nux ubuntu20.04-aarché64 / clang@®16.0.2
adios?1.13.1 cabana(0.5.9 globalarrays(®5.8.2 heffte®2.3.0 mfemi4.5.2 parsec(®3.0.2209 sundials(®¢
amlLJELH chai@2022.03.0 gmp6.2.1 hypre(®2 € mpark-variant(®1.4.0 pdt@3.25.7 superlu“’
amrex(©23.05  charliecloud(9.32 gotcha®l.0.4 legion(® mpich@4.1.1 plumed L,C,Z swig(/
arborx®1.3 flit@2.1.0 h5bench®1.3 libnrmo! nccmp?l1.9.0.1 pumi2.2. 7 tasmanlan
argobots(®l.1 flux—core(d. A4S hdf5-vol-async®1.5 1libquo®1.3.1 nco@®5.1.5 qthreads 1.6 turblnefijm
bolt?2.0 gasnet(®2023.3.0 hdf5-vol-log®1.4.8 libunwindt .2 papyrus(®l.0.2 stct .0 umap®2.1.0

umpire(2022.03

upcxxm2!

o)

—— linux-ubuntu2@.04-aarché4 / gcc@11.1.0
cmake®3.26.3 1lvm-doe(16.0.2

AN
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24.11 Release: 132+ Official Products + dependencies (gcc, ppc64le

0O~ oUW N

adios?2
alquimia

aml

amrex

arborx
argobots
ascent

axom

bolt

blaspp

bricks
butterflypack
cabana
caliper

camp

chat

chapel
charliecloud
conduit

cp2k

cusz
darshan-runtime
datatransferkit
dyninst
eds-alc
eds-cl
ecp-data-vis-sdk
exago
exaworks
faodel

flecsi

flit
flux-core
flux-sched
fortrilinos
gasnet

ginkgo
globalarrays
gotcha

gptune
gromacs
hSbench

hdf5
hdf5-vol-cache

AN
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/spack/opt/spack/1linux-ubuntu2®.@4-ppcbdle/gcc-9.4.0/adios2-2.10.1-hsub2svrémdsbgvadkdmrx3xf34414kt
/spack/opt/spack/linux-ubuntuz®.@4-ppcodle/gcc-9.4.0/alquimia-1.1.0-h6lpvoigipdkhrisjgdwrdbkjcfwxmew
/spack/opt/spack/1linux-ubuntul®.@4-ppcbdle/gcc-9.4.0/aml-0.2. 1-Imufmai jegzxkmul6jnsSjqiy4s2dnlp
/spack/opt/spack/1linux-ubuntu2@.@4-ppcedle/gcc-9.4.0/amrex-24.10-ytwvvblp7gseuoumpojdohef3efspuoq
/spack/opt/spack/linux-ubuntu2@.@4-ppcedle/gcc-9.4.0/arborx-1.7-habrdgteuSvngyqokl fpgwmhuyuoa7ij
/spack/opt/spack/linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/argobots-1.2-vm5gzmmgdojsplhtgxc37fazgwqynptl
/spack/opt/spack/linux-ubuntuz®@.@4-ppcodle/gcc-9.4.0/ascent-0.9.3-nglsxmémjpwdzbrliedc2lufgnlst2py
/spack/opt/spack/1linux-ubuntu2®.@4-ppcedle/gcc-9.4.0/axom-0.9.0-bkptof7nzosyunpukgtbyz5wlSwvkbrp
/spack/opt/spack/linux-ubuntuz®.@4-ppcedle/gcc-9.4.0/bolt-2.0-75ezw3co7nb2gknkmfwtmnw2 fynrb2gv
/spack/opt/spack/linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/blaspp-2024.05.31-r2hufnnz7bkcbhfrtddj4vgjilhgdl74
/spack/opt/spack/1inux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/bricks-2023.08.25-zt1cihsngb6izuwuwcqgjphipwhSuyt4
/spack/opt/spack/1linux-ubuntu2®.@4-ppcb4le/gcc-9.4.0/butterflypack-2.4.0-roeftx745ybnzpSyceaakfgejo3kpevi
/spack/opt/spack/linux-ubuntuz®.@4-ppcodle/gcc-9.4.0/cabana-0.7.0-63fwupauhlcvssd?gaifidvjptkzrgnr
/spack/opt/spack/linux-ubuntu2@.@4-ppc6dle/gcc-9.4.0/caliper-2.11.0-urvwlpxty65vhcgvoohievkb3fbrhcpg
/spack/opt/spack/1linux-ubuntu2®.@4-ppcedle/gcc-9.4.0/camp-2024 .07 .0-dkgh2anxyob4ugmdeefttkfvgbtouyzk
/spack/opt/spack/linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/chai-2024.07.0-e35trzi7nuctyedfbgkjwcu3betklvn2
/spack/opt/spack/linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/chapel-2.2.0-rszkvlvgh7nbkxtf55c7kuja3sSpnc73r
/spack/opt/spack/linux-ubuntuz@.@4-ppcedle/gcc-9.4.0/charliecloud-0.38-sdcpS3qyyyrébooxtarcinjbSynmutim
/spack/opt/spack/1linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/conduit-0.9.2-4vpkogqzxlbqojmuyhyzj46izsskbes?
/spack/opt/spack/linux-ubuntuz@.@4-ppcodle/gcc-9.4.0/cp2k-2024 . 3-fwzykSbfbcltehi53x3teiejho2fejle
/spack/opt/spack/1linux-ubuntu2®.@4-ppced4le/gcc-9.4.0/cusz-0.6.0-dnd3rbjguowtbxlaywdj3Shckfjga7ls
/spack/opt/spack/linux-ubuntuz®.@4-ppcedle/gcc-9.4.0/darshan-runtime-3.4.5-bspqSkogwowwS3igmbegqujdwgcfawdvy
/spack/opt/spack/1linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/datatransferkit-3.1.1-gatctodlbfi7ogqjmzaqgqfpendrohtvop
/spack/opt/spack/1inux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/dyninst-13.0.0-gn7uyivhvepSxxfjzkyyvzdpbincgrom
/spack/opt/spack/1linux-ubuntu2®.@4-ppcb4le/gcc-9.4.0/e4s-alc-1.0.2-4dbjrtbvmdartaszzwu3dibbgpyooizj
/spack/opt/spack/Linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/e4s-cl-1.0.4-norzqqymywbmwgolémqlghf4267zjouh
/spack/opt/spack/linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/ecp-data-vis-sdk-1.0-h5r3wyvquuvkvhzv7badbjxz60g6inSw
/spack/opt/spack/1linux-ubuntu2®@.@4-ppcedle/gcc-9.4.0/exago-1.6.0-zownbeujxnmkn3x7yafctlcn3wwn71lr2
/spack/opt/spack/linux-ubuntu2@.@4-ppcedle/gcc-9.4.0/exaworks-0.1.0-ndetyjnygvxvat7oa732sxpweSrsxsp3
/spack/opt/spack/linux-ubuntu2@.04-ppcbdle/gcc-9.4.0/faodel-1.2108.1-ihszcnxtfb4kbdm?oxmlouZsiqvzkoez
/spack/opt/spack/linux-ubuntuz®@.@4-ppcodle/gcc-9.4.0/flecsi-2.3.0-4apfchgnzddyzqbgdakh7zd35vwajldw
/spack/opt/spack/1linux-ubuntu2®.@4-ppced4le/gcc-9.4.0/f1it-2.1.0-vcqrupxseygdagygpaod?wg7xrébp3l2
/spack/opt/spack/linux-ubuntuz®.@4-ppcedle/gcc-9.4.0/flux-core-0.66.0-d7efjojvubyi7irrx3jwrugxh223tpac
/spack/opt/spack/1linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/flux-sched-0.36. 1-uymkbcjwzmlmtlggcoxgucpzsngwhpSq
/spack/opt/spack/1linux-ubuntu2@.04-ppcbdle/gcc-9.4.0/fortrilinos-2.3.0-6mzfaadlkgsdwifdn2srw7zbs2xkqoot
/spack/opt/spack/1linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/gasnet-2024.5.0-261x61geibgmsmad3577yvqzad3bakig
/spack/opt/spack/1linux-ubuntu2®.@4-ppcedle/gcc-9.4.0/ginkgo-1.8.0-nlwuccnbbz jwce3tmunbyetkpkhSwdmj
/spack/opt/spack/linux-ubuntu2®@.@4-ppcbdle/gcc-9.4.0/globalarrays-5.8.2-puebngbvpdlhcyx3cfkznydbzl7itjnm
/spack/opt/spack/Linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/gotcha-1.0.7-eneedhf3ebtbwvobmtzjql35a7unc24t
/spack/opt/spack/linux-ubuntuz®@.@4-ppc6dle/gcc-9.4.0/gptune-4.0.0-t21igmp3ivek2ykgnbycdbucs57kzqug?
/spack/opt/spack/1linux-ubuntu2®@.@4-ppcedle/gcc-9.4.0/gromacs-2024. 3-hluif34mtghx4d52taeoekogxyzwj7db
/spack/opt/spack/linux-ubuntu2®.@4-ppcedle/gcc-9.4.0/hSbench-1.4-6zfclexjkl24jdkldg2iwolenrt2rr22
/spack/opt/spack/1linux-ubuntu2@.@4-ppcbdle/gcc-9.4.0/hdf5-1.14.5-xmj51gxx3pstdsSoisxgbdixvhy77ddd
/spack/opt/spack/linux-ubuntuz®@.@4-ppc6dle/gcc-9.4.0/hdf5-vol-cache-vl.1-5xnckg3p777cwbeSovyt7atbdoaoctjz

GPU runtimes for IBM Power
« CUDA 124

Languages

« Chapel

e Julia with MPIl and CUDA
« Python

* Rust

EDA Tools
 Xyce

CFD Tools
 OpenFOAM
 Nek5000

Al packages for NVIDIA GPU
« TensorFlow

« PyTorch

« LBANN
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hdf5-vol-async
hdf5-vol-log
heffte

hiop
hpctoolkit

hpx

hypre

kokkos
kokkos-kernels
laghos

lammps
lapackpp

1bann

legion
libcatalyst
libnrm
libpressio
libquo

loki

magma

mercury

metall

mfem

mgard
mpark-variant
mpich
mpifileutils
ncemp

nco

netcdf-c
nek500@
nekbone
netcdf-fortran
netlib-scalapack
nrm

nwchem

omega-h
openfoam
openmpi
openpmd-api
papi

papyrus
parallel-netcdf
paraview

/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntul@.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1linux-ubuntuz@.
/spack/opt/spack/1inux-ubuntul@.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntul@.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntuz@.
/usr/local/mpich/install/mpich

/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntul@.
/spack/opt/spack/1inux-ubuntuz®.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntuz@.
/spack/opt/spack/1inux-ubuntu2@.
/spack/opt/spack/1inux-ubuntu2@.

@4-ppcodle/gcc-9.
@4-ppcb4le/gce-9.
@4-ppcbdle/gee-9.
04-ppcbdle/gce-9.
04-ppcbdle/gcc-9.
@4-ppcbdle/gec-9.
@4-ppcb4le/gcc-9.
@4-ppcodle/gec-9.
@4-ppcbdle/gee-9.
04-ppcbdle/gcec-9.
04-ppcbdle/gcc-9.
04-ppcbdle/gcc-9.
@4-ppco4le/gcc-9.
@4-ppcodle/gec-9.
04-ppcodlesgee-9.
04-ppcbdle/gcec-9.
@4-ppcbdle/gcc-9.
@4-ppcodle/gcc-9.
@4-ppcb4le/gcc-9.
@4-ppcodle/gee-9.
04-ppcodle/gee-9.
04-ppcbdle/gcec-9.
04-ppcbdle/gcc-9.
@4-ppcodle/gcc-9.
@4-ppcb4le/gecc-9.

04-ppcodle/gee-9.
04-ppcbdle/gcec-9.
@4-ppcodle/gcc-9.
@4-ppcodle/gcc-9.
@4-ppcb4le/gecc-9.
@4-ppcbdle/gee-9.
04-ppcodle/gce-9.
04-ppcodle/gcec-9.
@4-ppcodle/gec-9.
@4-ppcodle/gcc-9.
@4-ppcb4le/gece-9.
@4-ppcbdle/gee-9.
04-ppcodle/gce-9.
04-ppcodle/gcec-9.
@4-ppcbdle/gec-9.
@4-ppcbdle/gecc-9.
@4-ppcb4le/gce-9.
/spack/opt/spack/linux-ubuntu2@.@4-ppc6dle/gcc-9.

.@/hdf5-vol-async-1.7-xhg5xjc7cizn7oktqviwfgzol26oey7d
.0/hdf5-vol-log-1.4.0-bx4fhebxxiayulsb6o46oxkykSn2p5u3
.0/heffte-2.4.0-3mmkre7rnm7ben26z7h7yand45cbzvfv
.0/hiop-1.0.0-vyvovtludzpjrffb3rxyb7ocuxmb5lgk
.@/hpctoolkit-2024.01.1-350vi25hy6vnjjqfj4gb2imSbo7ccagk
.0/hpx-1.1@.0-cruybbmk4Zkdabso4kd6zm7pade3quctd
.@/hypre-2.32.0-fcevpjfivvixnirffsobgdxzftywwwzk
.0/kokkos-4.4.01-ygexqrle6bsbolkfs6Zmmdeuer4bnfu3
.0/kokkos-kernels-4.4.01-2iwxtadwavfytldono5fzquj2ncn67xz
.0/1aghos-3.1-p7m57gqb7414yenpwkclwouvopSuz2jr
.0/1ammps-20240829-tdh7ddtcsrzyhfp5jaexamn3cdxumpor
.0/1lapackpp-2024 .05 .31-1bmowngsugbkpskncdomqfSoum4mkn57
.0/1bann-0@.104-s2xx6esr15hnbebt jmoczkapqgjachznz
.@/legion-24.@9.0-t66kSwfiufu77rb2fjs5v43mcdgealtw
.@/1ibcatalyst-2.9.@-jgjfpseqaidgoSaxtigeiggzmmbclhsg
.0/1ibnrm-@.1.0-k547zygowd5ieyusmwat4f4yfwdnobkw
.@/1ibpressio-0.99.4-6xebygdor2ikvdxucy4gdbvkhfgbdykp
.@/1ibquo-1.4-sny422tzxgwvs3rpsizgnbzyr3pesiyt
.0/10ki-0.1.7-4nvbe3dShpffcS5x4plyo3cjxrShsjnlg
.@/magma-2. 8.0-bdr4axcleewdxc3qcwsqubpu5jiyhj3r
.@/mercury-2.3.1-473dpdkdnvuwrea57s2zabivxhpudphu
.0/metall-0@.28-gjentgvnfhdvSpogvnipdlex?vzaozbm
.0/mfem-4.7.0-hbduv3ppp6ruymtpdcSwaawSx4rwgbau
.@/mgard-2023-12-09-vimuxeh77ahy4iszzdgms3wylrrqzjsb
.@/mpark-variant-1.4.0-11iafspyuxgqv7xbts4tlmgingvacmed4

.0/mpifileutils-0.11.1-w7p4scfbeapbdmhiS2yimrskeqbyhfwd
.@/ncemp-1.9.1.0-21stifrfv27ymol5fzaq7gnfdy2eza2r
.0/nco-5.2.4-74rdwuzhpjrrihxhcepwhbtsyji6xsns
.@/netcdf-c-4.9.2-chd7f2phnus2554vdkyc6dvbf71khg3q
.0/nek5000-19.0-bcfj5137raSjudy7egvufSwsbwytdscy
.@/nekbone-17.0-n2bdc7ft6s1b4x16q26gjrljrogs2gh3
.@/netcdf-fortran-4.6.1-giso75hz2byzfj6dzzyypxjlg3sfrim2
.@/netlib-scalapack-2.2.0-kp3unzrs2dokm4bgvqynislpiiStufb?
.@0/nrm-0.1.0-cw7g2pna5211tmrx7howSldxyf4zlglu
.@/nwchem-7.2.3-y75j6dwulnvyxbj4wbbxz2kwdieuopxy
.@/omega-h-9.34.13-3bktjjtyjufmoiqitoitoypdwjdjrkcw
.@/openfoam-2312-d7?mmkv45mxq52r7bayftocm2nc7z5z37
.@/openmpi-5.0.5-ewdsj3574aezpb62x34bpnjcbongoplh
.0/openpmd-api-0.16.0-hi2p6ag3kcepirljhgnbsk2lhbrys2fk
.0/papi-7.1.0-ffcmjx72xb7eewjeydueodvpim21g222
.@/papyrus-1.0.2-nptlauddhy3bd4zap4hf45o0jfurxchng
.@/parallel-netcdf-1.12.3-7ickoaqrfnwhz2j4glmxc4ifsgdcyon2
.@/paraview-5.13.1-y7d4uqqbkjogteesrgb2yr73laehqlpg
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1132

89:

90:

91:

92:

93:

94

95:

96:

97:

98:

99:
100:
101:
102:
103:
104:
105:
106:
107:
108:
109:
110@:
111:
112:
113:
114:
115;
116:
117:
118:
119:
120
121:
122:
123:
124
125:
126:
127:
128:
129:
130:
131:

parsec

pdt

petsc

plasma

plumed
precice
pruners-ninja
pumi
py-cinemasci
py-deephyper
py-jupyterhub
py-libensemble
py-parsl
py-radical-saga
gthreads
quantum-espresso
raja

rempi

scr

slate

slepc

stc

strumpack
sundials
superlu-dist
swig

sz

sz3

tasmanian

tau

trilinos
turbine

umap

umpire
unifyfs

upcxx

veloc

visit

vtk-m
wannier9@
warpx

wrf

xyce

PESO)

=

/spack/opt/spack/1inux-ubuntu2@.04-ppcé4le/gcc-9.
.04-ppcbdle/gcec-9.
.@4-ppcbdle/geec-9.
.@4-ppcbdle/gee-9.
.04-ppcbdle/gec-9.
.04-ppcb4le/gcc-9.
.04-ppcbdle/gcec-9.
.@4-ppcbdle/gee-9.
.@4-ppcbdle/gee-9.
.@4-ppcb4lesgee-9.
.04-ppcbale/gee-9.
.04-ppcbdlesgec-9.
.@4-ppcbdle/gee-9.
.@4-ppcbdle/gee-9.
.04-ppcb4lesgee-9.
.@4-ppcbdle/gee-9.
.04-ppcbdle/gec-9.
.04-ppcb4le/gcc-9.
.04-ppcbdle/gceec-9.
.@4-ppcbdle/geec-9.
.@4-ppcbdle/gee-9.
.04-ppcbdle/gec-9.
.04-ppcb4le/gcc-9.
.04-ppcbdle/gcec-9.
.@4-ppcbdle/geec-9.
.@4-ppcbdle/gee-9.
.04-ppcb4lesgee-9.
.04-ppcb4le/gcc-9.
.04-ppcbdle/gcec-9.
.@4-ppcbdle/gee-9.
.@4-ppcbdle/gee-9.
.@4-ppcb4lesgec-9.
.04-ppcbdle/gee-9.
.04-ppcbdlesgec-9.
.@4-ppcbdle/gee-9.
.@4-ppcobdle/gee-9.
.@4-ppcb4le/gce-9.
.04-ppcbdle/gee-9.
.04-ppcbdlesgec-9.
.@4-ppcbdle/gee-9.
.@4-ppcbdle/gee-9.
.04-ppcb4le/gcc-9.
.04-ppcb4le/gcee-9.
.04-ppcb4lesgec-9.

/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/linux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2@
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/11inux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/11inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/11inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/11inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2@
/spack/opt/spack/1inux-ubuntu2@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/linux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/11inux-ubuntu2®
/spack/opt/spack/1inux-ubuntuz@
/spack/opt/spack/1inux-ubuntu2®
/spack/opt/spack/1inux-ubuntu2®

.0/parsec-3.0.2209-nyvdrkzibfimnj7skiwSgp7qeamgwer3
.0/pdt-3.25.2-ausduslzarfnpwbgboctyalzpjhe4kro
.@/petsc-3.22.0-gxcq5joouraveuvrwpl7cemgzkSkttp]j
.@/plasma-24.8.7-inugxhvtidbbw?ySpuevrduecmw3uevh
.0/plumed-2.9.2-6gviybo7dsqzhfouxsejhwdhx5ph3wjg
.@/precice-3.1.2-gknuctavf2ipgwipcwu3fmztsavllbor
.@/pruners-ninja-1.0.1-ooc2eaick55jddykuhabrffnvgioyaib
.0/pumi-2.2.8-cxmxkzklocgdjz43gjuafjiiiSkhgoam
.@/py-cinemasci-1.3-moyypjcitdedmbo2uskqamSeoj62ohdc
.0/py-deephyper-0.6.0-scsiogzqgieoylyeel fz4fbxfakj4zxoc
.0/py-jupyterhub-1.4.1-rydtejgkdlckgicryt6jvedwensndbk?
.0/py-libensemble-1.4.2-1mnravrkudhyhyphtxwo2amdSobue3he
.0/py-parsl-2023.08. 21-zvrne2uzxclcf4wmSphgdeyjpoidgkdy
.@/py-radical-saga-1.47.0-27md5k331io0jnjjt3yfzqavhzwagvnf2
.0/gthreads-1.18-4ayiuz3br7b5itshghlfcevZeeikyfsg
.@/quantum-espresso-7.3.1l-egxhtjsvd3ou7qx65xd4jmmn45cjotdk
.@/raja-2024 .97 .0-d5gwenvfnofhix4521xovxbrcwad2ob3
.0/rempi-1.1.0-wrou73egedgmoSrmméd7pojiv5qqsghc
.0/scr-3.0.1-5rug3f3abb3vebrs7niqr3tzamtécql f
.0/slate-2024.05.31-bgorjkljdea2yuksrzh5SmkSvuj3wrjkc
.@0/slepc-3.22.0-pgmndfpoybhbvai4crqgStvn2d2ndSxcg
.0/stc-0.9.0-ysom24eg7coafrdnbhlk3pdvdqc7azfa
.0/strumpack-7.2.0-imdog4xi6yjc62q2fgoubtd jbsvtdref
.@0/sundials-7.1.1-to4njfsisowjeqgnmigb36sj55k64kdu
.@/superlu-dist-8.2.1-x6apzllewntegcqoZh7wmfveoSyva7zon
.@/swig-4.1.1-7hqqbzog5kgkgx jkjmded4rsbuvvazuy
.0/5z-2.1.12.5-vhumozmdw3vrmiigwbz3njmisxv7537g
.0/s5z3-3.2.0-4wcu3ghgf4htg2izrorudjolrdcvjesm
.@/tasmanian-8.@-imtc6t1lsjfctwldxvkeb5t4dgvzbmfgv
.0/tau-2.34-2kini77w2qsvyuj4m7egmmjzSbvjl7pg
.0/trilinos-16.0.0-fvwodnaj2px71gbbyltZksnhg2k7bsbu
.@/turbine-1.3.0-btrukr622uxZ24w717a521tiecgaz4moq
@/umap-2.1.1-x71gkworhk67yy4scgrdcdrt6j2dmutk
.0/umpire-2024.07.0-ogkdktfgubvlrklzkhivghh3oxr3lpdt
.@/unifyfs-2.0-ggbhfukpulmxzcdwtugajbvbowtzZhzve
.@/upcxx-2023.9.0-glgrpSyfjbxbefxsfotvnithaZzemulio
.0/veloc-1.7-vwz64aohu2cmuSiagmu? japd6jxwrcfy
.0/visit-3.3.3-gcpciu747gjyyowmabgadzvfv7ggidxm
.@/vtk-m-2.2.0-vjzc2luSnmkvz3jhee24mrivklxjyjbb
.@/wannier9@-3.1.0-arp23qjl2743logudeosmd2czbl3x566
.@/warpx-24.10-swedvbr4a7qzlufvreoppdcczevgukr4
.0/wrf-4.5.2-qt7ieck35roetboykuh3d7j4aitsehht
.0/xyce-7.8.0-5wevw7vyew35a73a4rkmupbvsjug7xfs
.0/zfp-1.0.0-xperbvmagboxfxpdvapwmsrxd3mgqSk2

Supports

IBM Powerl0 and

Power 9 processors
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Singularity> spack find +cuda

PES

©

-- linux-ubuntu2@.04-ppcbdle / gcc@9.4

adios2
amrex
arborx
axom
blaspp
bricks
cabana®? .
caliper

camp@ .
camp

camp

chai

cusz
ecp-data-vis-sdk
exago

fftx

60 installed packages
Singularity> spack find -x

-- linux-ubuntu20.04-ppcbdle / gcc@9.4.0

adios
adios2
adios2
alquimia
aml
amrex
amrex
arborx
arborx
argobots
ascent
axom
axom
bolt
boost
bricks
bricks
butterflypack
cabana
cabana
caliper
caliper
chai
chai
chapel
charliecloud
conduit

cp2k

cusz
darshan-runtime
darshan-util
datatransferkit
dyninst

e4s-alc

e4s-cl
ecp-data-vis-sdk
ecp-data-vis-sdk
exago

exago

exaworks
faodel®@!

fftx

fftx

flecsi

flecsi

flit

flux-core
flux-core
fortrilinos

fpm

gasnet
geopm-runtime
ginkgo

ginkgo

183 installed packages

Singularity> I

B o

flecsi
flux-core
ginkgo
gromacs
heffte
hiop
hpctoolkit
hpx

globalarrays
glvis

gmp

gotcha

gptune

gromacs
gromacs
hSbench

hdf5

hdf5
hdf5-vol-async
hdf5-vol-cache
hdf5-vol-log
hdf5-vol-log
heffte

heffte
hpctoolkit
hpctoolkit

hpx

hpx

hypre

hypre

kokkos

kokkos
kokkos-kernels
kokkos-kernels
laghos

hypre

kokkos
kokkos®:
kokkos
kokkos-kernels
Lammps@.
lapackpp

Lammps
Tammps

1lbann

legion
legion
libcatalyst
libcatalyst
libnrm
libpressio
libquo
libunwind
loki

magma
mercury
metall

mfem

mfem

mgard

mgard
mpark-variant
mpich
mpifileutils
nccmp

nco

nek5000
nekbone
netcdf-fortran

legion@24.09. parsec
magma petsc
mfem petsc
mgard 9 raja
nvcomp®. raja
omega-h9 . raja
papi@7.1. slate
paraview slepc

netlib-scalapack
nrm

nwchem
omega-h
omega-h
openfoam
openmpi
openpmd-api
papi

papi

papyrus
parallel-netcdf
paraview
paraview
parsec

parsec

pdt

petsc

petsc

plasma

plumed
precice
pruners-ninja
pumi
py-cinemasci
py-deephyper
py-hSpy

strumpack
sundials
superlu-dist
tasmanian
tau

umpire
umpire
umpire

py-jupyterhub
py-libensemble
py-petscapy
qgthreads
quantum-espresso
raja

raja

rempi

scr

slate

slate

slepc

slepc

stc

strumpack
strumpack
sundials
sundials
superlu
superlu-dist
superlu-dist
swig

sz

s23@3.
tasmanian
tasmanian

tau

umpire
UpCXX
vtk-m
zfp

tau
trilinos
trilinos
turbine
umap
umpire
umpire
unifyfs
UPCXX
UpCXX
veloc
visit
vtk-m
vtk-m
wannier90
warpx
wps

wrf

xyce

zfp

zfp
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E4S 24.11 Support for GPUs: NVIDIA CUDA on ppc64le (modules)

$ singularity run --nv e4s-24.11-cuda7@-ppc64.sif

Singularity> module avail

adios/1.13.1 ecp-data-vis-sdk/1.@ ()]
adios2/2.7.1 exago/1.6.0-cuda7@
adios2/2.10.1-cuda7@ m exago/1.6.0 ()]
alquimia/1.1.@ exaworks/0.1.0

amrex/24.10-cuda7@ faodel/1.2108.1

amrex/24.10 ()] flecsi/2.3.0-cuda7@
arborx/1.7-cuda7@ flecsi/2.3.0 ()]
arborx/1.7 D fortrilinos/2.3.0
ascent/@.9.3-openmp geopm-runtime/3.1.0-openmp
axom/@.9.0-cuda7@-openmp ginkgo/1.8.0-cuda7@-openmp
axom/@.9.0-openmp D ginkgo/1.8.0-openmp D
boost/1.86.0 globalarrays/5.8.2
bricks/2023.08.25-cuda glvis/4.2

bricks/2023.08.25 (©))] gptune/4.0.0
butterflypack/2.4.0-openmp gromacs/2024 .3-cuda7@-openmp
cabana/@.7.0-cuda7@ gromacs/2024.3-openmp m
cabana/@.7.0 ()] h5bench/1.4

caliper/2.11.0-cuda7@ hdf5-vol-async/1.7

caliper/2.11.0 (1)) hdf5-vol-cache/v1l.1
chai/2024.07.0-cuda7@ hdf5-vol-log/1.4.0-threadsafe
chai/2024.07.0 m hdf5-vol-log/1.4.0 m
conduit/@.9.2 hdf5/1.12.3

cp2k/2024 .3-openmp hdf5/1.14.5 (D)
darshan-runtime/3.4.5 heffte/2.4.0-cuda7@
datatransferkit/3.1.1 heffte/2.4.0 (D)
dyninst/13.0.0-openmp hpctoolkit/2024.01.1-cuda
ecp-data-vis-sdk/1.0-cuda7@ hpctoolkit/2024.01.1 ()
aml/@.2.1 e4s-cl/1.0.4 gmp/6.3.0
argobots/1.2 fftx/1.2.0-cuda70 gotcha/1.0.7
bolt/2.0 fftx/1.2.0 (D) kokkos-kernels/4.4.01-cuda7@
chapel/2.2.0 flit/2.1.0 kokkos-kernels/4.4.01-openmp (D)
charliecloud/@.38 flux-core/@.66.0-cuda kokkos/4.4.01-cuda7@
cusz/0.6.9-cuda70 flux-core/0.66.0 (D) kokkos/4.4.@1-openmp

darshan-util/3.4.5
e4s-alc/1.0.2

fpm/@.1@.0-openmp
gasnet/2024.5.0

legion/24.09.0

legion/24.09.0-cuda7@

/spack/share/spack/1mod/1inux-ubuntu2®.@4-ppc6dle/mpich/4.2.3-mhjxbgs/Core

hpx/1.10.0-cuda70

hpx/1.10.9 0))
hypre/2.32.0-cuda7@

hypre/2.32.0 (D)
laghos/3.1
Lammps/20240829-cuda7@-openmp
lammps /20240829 -openmp ()]
1bann/0.104

libcatalyst/2.0.0
libcatalyst/2.0.0-z1ib-new ()]
1ibnrm/@.1.0
libpressio/0.99.4-openmp
libquo/1.4

mercury/2.3.1

metall/@.28

mfem/4.7.0-cuda7@

mfem/4.7.0 D
mpifileutils/@0.11.1
nccmp/1.9.1.0

nco/5.2.4

nek5000/19.0

nekbone/17.0
netcdf-fortran/4.6.1
netlib-scalapack/2.2.0
nwchem/7.2.3
omega-h/9.34.13-cuda7@
omega-h/9.34.13 ()]

/spack/share/spack/1mod/1inux-ubuntu2@.@4-ppcodle/Core

libunwind/1.6.2
loki/@.1.7
magma/2.8.0-cuda7@

D mpark-variant/1.4.0
mpich/4.2.3
D) nrm/@.1.0

mgard/2023-12-09-cuda7@-openmp
mgard/2023-12-09-openmp (D

openfoam/2312
openpmd-api/@.16.0
papyrus/1.0.2
parallel-netcdf/1.12.3
paraview/5.13.1-cuda7@

paraview/5.13.1 (@)
parsec/3.0.2209-cuda7@
parsec/3.0.2209 (Q))
petsc/3.22.0-cuda7@

petsc/3.22.0 (D)

plumed/2.9.2

precice/3.1.2

pruners-ninja/1.0.1

pumi/2.2.8

py-cinemasci/1.3

py-hSpy/3.11.0
py-libensemble/1.4.2
py-petscdpy/3.22.0
quantum-espresso/7.3.1-openmp
rempi/1.1.0

scr/3.0.1
slate/2024.05.31-cuda7@-openmp
slate/2024.05.31-openmp (D)
slepc/3.22.0-cuda7@

slepc/3.22.0 ()]
stc/0.9.0
strumpack/7.2.0-cuda7@-openmp

openmpi/5.0.5
papi/7.1.0-cuda
papi/7.1.0
pdt/3.25.2
plasma/24.8.7
py-deephyper/@.6.0

(D) py-Jjupyterhub/1.4.1

gthreads/1.18

strumpack/7.2.0-openmp ()]
sundials/7.1.1-cuda7@

sundials/7.1.1 ()
superlu-dist/8.2.1-cuda7@
superlu-dist/8.2.1 ()]
sz/2.1.12.5
tasmanian/8.@-cuda7@
tasmanian/8.0 ()]
tau/2.34-cuda

tau/2.34 (O))
trilinos/13.0.1
trilinos/16.0.0 D)

turbine/1.3.0
umpire/2024.07.0-cuda70
umpire/2024.07.0 ()]
unifyfs/2.0
upcxx/2023.9.0-cuda7@

upcxx/2023.9.0 D
veloc/1.7

visit/3.3.3
vtk-m/2.2.0-cuda7@-openmp
vtk-m/2.2.0-openmp ()]

wannier90/3.1.0
warpx/24.10
wps/4.5
wrf/4.5.2
xyce/7.8.0

raja/2024.07 .@-cuda7@

raja/2024.07.0 (2))]

(())] superlu/5.3.0
swig/4.0.2-fortran
sz3/3.2.0
umap/2.1.1
zfp/0.5.5-cuda7@

zfp/0.5.5 ()]
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E4S Build Cache for Spack 0.23.0 hosted at U. Oregon

4 [ES https://oaciss.uoregon.edufedsfinventory.html

M 0

B nttps:jjoaciss.uoregon.edu/edsfinventory.html

E4S Build Cache for Spack 0.23.0

To add the latest release mirror to your Spack (recommended):

$> spack mirror add E4S https://cache.ed4s.io/24.11

$> spack buildcache keys -it

132,644 total packages

Last updated 2024-11-15 09:49 PST

© All Arch PPC64LE X86_64 AARCH64

O AllOS Centos 7 Centos 8 RHEL 7 RHEL 8 Ubuntu 18.04 Ubuntu 20.04

adiak@0.1.1 adiak@0.2.1 adiak@0.2.2 adios2@2.50 adios2@2.60 adios2@2.7.0 adios2@2.7.1 adios2@2.8.0

adios2@?2.8.3 adios@1.13.1 adlbx@0.9.2 adlbx@1.00 adol-c@2.7.2 alquimia@1.0.10 alquimia@1.0.9 alsa-lib@1.2.3.2
amg@1.2 aml@0.10 aml@020 amr-wind@ascent amr-wind@main amrex@20.07 amrex@2009 amrex@20.10

amrex@20.11 amrex@20.12  amrex@21.01 amrex@21.02 amrex@21.03 amrex@21.04 amrex@21.05 amrex@21.06

amrex@21.07 amrex@21.08 amrex@21.09 amrex@21.10 amrex@21.11 amrex@21.12 amrex@22.0]1 amrex@22.02

amrex@22.03 amrex@2204 amrex@22.05 amrex@2208 amrex@22.11 ant@1.100 ant@1.10.7 antlr@2.7.7

apcomp@0.04  arborx@0.9-beta arborx@1.0 arborx@l.1  arborx@1.2 arborx@1.3  archer@2.0.0  argobots@1.0

argobots@1.0rcl  argobots@1.0rc2  argobots@].1  argobots@main  arpack-ng@3.7.0  arpack-ng@3.80  ascent@0.6.0

ascent@0.7.0 ascent@(.7.1 ascent@(0.80 ascent@develop ascent@pantheon ver asio@1.16.1 asio@1.18.2 asio@1.20.0

* Over 132K
binaries!
* No need to

recompile from

source code
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ParaTools Pro for E4S™". Available in AWS, Google Cloud, Azure

® ®©® [ Private

aws marketplace

About ¥

<

Categories v

T © - o6+

Q. ParaTools Pro for E4S

Delivery Methods v

¥ Refine results

Categories
Infrastructure Software (7)
Machine Learning (7)
Industries (7)

* Delivery methods
‘Amazon Machine
Image (7)

* Publisher
ParaTools Inc. (7)

 Pricing model
Usage Based (7)

Operating system
» All Linux/Unix

~ Free trial
Free Trial (7)

¥ Contract type
Standard Contract (7)

* Architecture
64-bit (x86) (4)
B4-bit (Arm) (3)

* Region
Africa (Cape Town) (7)
Asia Pacific (Hong Kong)
@

Asia Pacific (Tokyo) (7)
Asia Pacific (Seoul) (7)
Asia Pacific (Osaka) (7)
Asia Pacific (Mumbai) (7)
Asia Pacific (Hyderabad)

@
Asia Pacific (Singapore)
@
Asia Pacific (Sydney) (7)

Asia Pacific (Jakarta) (7)
Show 10 More

Solutions v Resources v

ParaTools Pro for E45 (7 results) showing
Did you mean paratool pre e4?

Signin or Create a new account

Your Saved List

Become a Channel Partner  Sell in AWS Marketplace ~ Amazon Web Services Home  Help

1>@

| Sort By: Relevance v

ParaToals Pro for E4S™: AlfML & HPC Tools on AWS PCS (x86)
By ParaTools Inc. | Ver v2024.11.04.1113-pcs-1.0.0-e4s-24.05-

% Free Trial
Starting from $0.10 to $0.99/hr for software + AWS usage fees
ParaTools Pro for E45™[1] - the Extreme-scale Scientific Software
Stack E45[2] hardened for commercial clouds and supported by
ParaTools, Inc. provides a platform for developing and deploying
HPC and Al/ML applications. It features a performant remote
desktop environment (based on DCV) on the login..

ParaTools Pro for E4S™: AlfML & HPC Tools on ODDC Server
(x86)
By ParaTools Inc. | Ver v17313895-0ddc-v1.0-eds-24.05-server-

% Free Trial
Starting from $0.99 to $0.99/hr for software + AWS usage fees
ParaTools Pro for E4S™[1] - the Extreme-scale Scientific Software
Stack E45™(2] hardened for commercial clouds and supported by
ParaTools, In. provides a platform for developing and deploying
HPC and Al/ML applications. It features a performant remote
desktop environment (based on VNC) on the...

ParaTools Pro for E45™: Al/ML & HPC Teols on ODDC Node (x86)
By ParaTools Inc. | Ver v17313855-0ddc-v1.0-eds-24.05-node-
amdsa

Starting from $0.99 to $0.99/hr for software + AWS usage fees
ParaTools Pro for EAS™[1] - the Extreme-scale Scientific Software
Stack E45{2] hardened for commercial clouds and supported by
ParaTools, Inc. provides a platform for developing and deploying
HPC and AlML applications. It features a performant remate
desktop environment (based on VNC) on the login...

ParaTools Pro for E4S™: Al/ML & HPC Tools on ParallelCluster
(x86)

By ParaTools Inc. | Ver v2024.11.01.2317-peluster-3.11.1-eds-
24.05-ama64

% Free Trial

Starting from $0.99 to $0.99/hr for software + AWS usage fees
ParaTools Pro for E45™[1] - the Extreme-scale Scientific Software
Stack E45[2] hardened for commercial clouds and supported by
ParaTools, Ine. provides a platform for developing and deploying
HPC and Al/ML applications. It features a performant remote
desktop environment (based on DCV) o the login..

ParaTools Pro for E4S™: AlfML & HPC Tools on ParallelCluster

(arme4)

By ParaTools Inc. | Ver v2024.11.02.1636-peluster-3.11.1-e4s-
4,U5-armb4

WFree
Starting from $0.99 to $0.99/hr for software + AWS usage fees
ParaTools Pro for E4S™[1] - the Extreme-scale Scientific Software
Stack E45[2] hardened for commercial clouds and supported by
ParaTools, Ine. provides a platform for developing and deploying
HPC and Al/ML applications. It features a performant remote
desktop environment (based on DCV) on the login..

ParaTools Pro for E4S™: Al/ML & HPC Tools on ODDC Node (ARM)
By ParaTools Inc. | Ver v17159835-0ddc-v1.0-eds- 24.05-node-
armea

% Free Trial
Starting from $0.99 to $0.99/hr for software + AWS usage fees
ParaTools Pro for E4S™[1] - the Extreme-scale Scientific Software
Stack E45™[2] hardened for commercial clouds and supported by
ParaTools, Inc. provides a platform for developing and deploying
HPC and Al/ML applications. It features a performant remote
desktop environment (based on YNC) on the...

ParaTools Pro for E4S™: AlfML & HPC Teols on ODDC Server

(ARM)
By ParaTools Inc. | Ver v17159835-oddc-v1.0-eds-24.05-server-
armea

% Free Trial

Starting from $0.99 to $0.99/hr for software + AWS usage fees
ParaTools Pro for E4S™[1] - the Extreme-scale Scientific Software
Stack E4S™[2] hardened for commercial clouds and supported by
ParaTools, Ine. provides a platform for developing and deploying
HPC and Al/ML applications. It features a performant remote
desktop environment (based on WNC) an the...

 AWS Marketplace listing

» Support for SLURM and Torque

» GPU accelerated remote desktop
« Compute nodes with GPUs

« Commercial image with support

* Supported by DOE SBIR Phase | and Il
DE-SC0022502
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ParaTools Pro for E4S™: Available in AWS, Google Cloud, Azure

AN
PESO)

ese M- < O https:/

é

yle.cloud.google.

PP dd

d6d X

P ! P

& ParaTools Pro for E4S™: AljML & HPC Tools on ODDC (AMD64) - Marketplace ~ E4S Pro - Google Cloud console

Google Cloud % E4SPro ~

Product details

0
'P%aru'lfools

0DDC (AMD64)

ParaTools, Inc.

ParaTools Pro for E4S™: Al/ML & HPC Tools on

Turn-key cluster with full stack Al, ML and HPC libraries and tools like

OpenFOAM and NVIDIA Nemo

@ 28-Day Trial Available

GET STARTED VIEW DEPLOYMENTS

OVERVIEW PRICING DOCUMENTATION SUPPORT

Overview

ParaTools Pro for E4S™[1] - the Extreme-scale Scientific Software Stack[2]
hardened for commercial clouds and supported by ParaTools, Inc. provides a
platform for developing and deploying HPC and Al/ML applications. It
features a performant remote desktop environment (based on VNC) on the
login node and compute nodes interconnected by a low-latency, high
bandwidth network adapter based on Google's custom Intel Infrastructure
Processing Unit (IPU). ParaTools Pro for E4S™ features a suite of over 100
HPC tools built using the Spack[3] package manager and the proprietary
MVAPICH MPI tuned for IPU. It features ready to use HPC applications (such
as OpenFOAM, LAMMPS, Xyce, CP2K, deal.ll, GROMACS, Quantum Espresso)
as well as AlI/ML tools based on Python (such as NVIDIA NeMo™,
TensorFlow, PyTorch, JAX, Horovod, Keras, OpenCV, matplotlib, and supports
Jupyter notebooks) and the Codium IDE. New packages can be easily
installed using Spack and pip and are accessible on the cluster compute and
login nodes. It may be used for developing the next generation of generative
Al applications using a suite of Python tools and interfaces. E4S™ has built a
unified computing environment for deployment of open-source projects.
E4S™ was originally developed to provide a common software environment

Additional details

Runs on: Google Compute Engine
Type: Virtual machines, Single VM
Architecture: X86_64

Last product update: 11/13/24

Category: Science & research, High-Performance Computing, Machine learning,

Developer stacks

Version: latest

©® 0

Q 4+ & o @ :

+ O

Google Cloud Marketplace
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ParaTools Pro for E4S™: Available in AWS, Google Cloud, Azure

® [{]rrivate <

Search Marketplace

@ azuremarketplace g @ rﬁ +

= Microsoft | Azure Marketplace

Products > ParaTools Pro for E4S™: Al/ML & HPC Tools on CycleCloud (AMD64)

0
'p%ara‘liools

Pricing information
Starting at $0.99/hour
+ Azure infrastructure costs

Categories
Al + Machine Learning
Compute

Support
Support

Legal

Under Microsoft Standard
Contract

Privacy Policy

ParaTools Pro for E4S™: Al/ML & HPC Tools

on CycleCloud (AMD64)
ParaTools, Inc.

Free trial
Overview Plans + Pricing Ratings + reviews

ParaTools Pro for E4S™ is a turnkey HPC Cluster solution with tuned MPI,
batch job management, and a host of Al/ML and science & engineering
tools.

ParaTools Pro for E4S™[1] - the Extreme-scale Scientific Software Stack[2] hardened for
commercial clouds and supported by ParaTools, Inc. provides a platform for developing
and deploying HPC and Al/ML applications. It features a performant remote desktop
environment (based on VNC) on the login node and compute nodes interconnected by a
low-latency, high bandwidth MVAPICH MPI implementation tuned for Microsoft Azure's
Infiniband enabled VMs. ParaTools Pro for E4S™ features a suite of over 100 HPC tools
built using the Spack[3] package manager and MVAPICH MPI tuned for Azure's
Infiniband interconnect. It features ready to use HPC applications (such as OpenFOAM,
LAMMPS, Xyce, CP2K, deal.ll, GROMACS, Quantum Espresso) as well as Al/ML tools
based on Python (such as NVIDIA NeMo™, TensorFlow, PyTorch, JAX, Horovod, Keras,
OpenCV, matplotlib, and supports Jupyter notebooks) and the Codium IDE. New
packages can be easily installed using Spack and pip and are accessible on the cluster
compute and login nodes. It may be used for developing the next generation of
generative Al applications using a suite of Python tools and interfaces. E4S™ has built a
unified computing environment for deployment of open-source projects. E4S™ was
originally developed to provide a common software environment for the exascale
leadership computing systems currently being deployed at DOE National Laboratories
across the U.S. Support for ParaTools Pro for E4S™ is available through ParaTools, Inc.
This product has additional charges associated with it for optional product support and
updates. Users wanting to stand up an HPC cluster with a complete software stack for
Al/ML and/or HPC engineering and science applications will benefit from this offer.
Building and configuring software for a consistent, robust and performant environment
is surprisingly difficult. This product addresses the need for a complete software stack for
HPC and Al/ML applications, including a remote desktop environment, batch job
management, and a host of Al/ML and science & engineering tools. Leverage the spack
package manager to install additional custom software or use the various pre-built
components to build your own solutions. This material is based upon work supported by
the U.S. Department of Energy, Office of Science, Office of Office of Advanced Scientific
Computing and Research (ASCR), under SBIR Award Number DE-SC0022502 ("E4S:

Azure Marketplace listing
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E4S 24.11 AWS image: ami-0e752117cfal3cb9bin US-West-2 (OR)

¥ Applications  Places ParaView 5.9.0 Frio34s & @ O
ParaView 5.9.0 - o x
File Edit View Sources Filters Extractors Tools Catalyst Macros Help File Options Windows Help

[l Ty BA n N 7 Time:(0.199889 ~ |13 [<|maxis13 @ » [l il 1171

= Name~ Exclusive Tl... |Inclusive TIME
BB @ 5 % S8 pressuee z Surface Wit Edos vl FiXe - ¢ W.TAU application 8.784 218.852
Wl § oo B o > M Belos: Operation Op*x 0.629 0.706
: R ; = — . 7 M Belos: PseudoBlockGmresSolMgr total solve time 0.615 65.591
PReSneEiosey O% | Miayout#1®@ | + oM Belos: ICGS[2]: Orthogonalization 0.22 18.854
N botin e ) = AR » RenderView1 A= - M Belos: Operation Op*x 1.672 2.32
* BRI ¢ M Belos: Operation Prectx 7.617 43.327
o OIfpack2::Chebyshev::apply 4.76 25.865
Properties | Information W Kokkos::parallel_for Kokkos::View::initialization [DualV 0.003 0.003
Properties @® M Kokkos::parallel_for Kokkos::View::initialization [MV::D 0.004 0.004
% Deleta M Kokkos::parallel_for Kokkos::View::initialization [export 0.002 0.002
M Kokkos::parallel_for Kokkos::View::initialization [impori 0.002 0.002

pressure

v pressure
v turbulent_viscosity
v welncitv
firefox $
gnome-terminal
(base)

README.txt

Bl tutorial@ip-172-31-6-250:~/Zoltan

adiak/0.2.1-4vc
adios/1.13.1-zh4
adios2/2.7.1-4qz
adlbx/1.0.0-h27
alquimia/1.0.9-m25
amrex/21.11-cuda-7bb
amrex/21.11-cuda-zxc
amrex/21.11-ny5
arborx/1.1-qda
arpack-ng/3.8.0-xhd
ascent/0.7.1-aij
ax1/0.3.0-6n4
ax1/0.5.0-xdi
axom/0.5.0-xaa
butterflypack/2.0.0-oto
cabana/0.4.0-hcz

T TAU: ParaProf Manager

please wait

[tutorial@ip-172-31-6-250 Zoltan]$ singularity run ~/ecp.simg
Singularity> module avail
Rebuilding cache,

(written to file) done.

omega-h/9.34.1-wt2
openpmd-api/0.14.3-el6
papyrus/1.0.1-3g6
parallel-netcdf/1.12.2-phc
paraview/5.9.1-s6m
parmetis/4.0.3-vhi
parsec/3.0.2012-cuda-qgxe
parsec/3.0.2012-cuda-45r
parsec/3.0.2012-1jc
petsc/3.16.1-cuda-prk
petsc/3.16.1-cuda-sjk
petsc/3.16.1-cuda-372
petsc/3.16.1-dor
pflotran/3.0.2-wqt
pfunit/3.3.3-71n
phist/1.9.5-dsi
precice/2.3.0-hov

(D) (D)

T TAU: ParaProf: 3D Visualizer: demo.

/spack/modules/linux-ubuntu20.04-x86 64/mpich/3.4.2-jpicv6o/Core

File Options Windows Help

T TAU: ParaProf: Statistics for: node 0 ‘III ParaView 5.9.0

N
PO

E4S AWS

* |Intel oneAPI

« CUDA

« NVHPC

* ROCm

« AWS DCV

» Spack Build
Cache

« ECP: Nalu-Wind

e Trilinos

« OpenFOAM

 ParaView

e TAU

 Docker

» Shifter

e Charliecloud

« E4S Singularity...
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E4S for Commercial Cloud Platforms for EDA on AWS

e E4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation

¥ Applications Places  Qflow Manager

File Edit Options View Properties Layers Tools Symbol Highlight Simulation Netlist| Simulate| Waves | Help

mEC « 4 X0:HE0 x Fe -0¢N0Q .57

[tutorial@ip-172-31-43-167 edal$ module load eda
[tutorial@ip-172-31-43-167 edal$ pwd
/usr/local/packages/eda

[tutorial@ip-172-31-43-167 edal$ 1s

act-022223 netgen-1.5 qucs-s5-0.0.23
adms-022223 ngspice-39 rggen-021423
boost-1.80.0 nvc-021423 riscv-gnu-toolchain-rv32ia-021423
fault-021423 open pdks-1.0.393 SRC

gds3d-021423 openroad-021123 swift-5.7.3
ghd1-021423 opensta-021123 tar

graywolf-0.1.6 opentimer-021123 verilator-021423
gtkwave-gtk3-021423 or-tools-021123 Xxcircuit-3.10.30
irsim-9.7.116 padring-021423 xschem-021323
iverilog-021423 pcb-3.0.98 xscheme-gaw-021423
klayout-0.28.5 qflow-1.4 yosys-021123
magic-8.3 qrouter-1.4
[tutorial@ip-172-31-43-167 edal$ python3

Python 3.7.16 (default, Dec 15 2022, 23:24:54)

[GCC 7.3.1 20180712 (Red Hat 7.3.1-15)] on linux

Type "help", "copyright", "credits" or "license" for more information.
>>> import openram

import cocotb

import amaranth

import edalize

1mport gdsfactory

I

'

firefox

." utnr:.a'l..v’.lu:alillb/pytthB 7/site- packages/gdsfactory 6. 38 B
j' 3 ] 6 | INFO | gdsfactory.technology

Thu02:27 & w. O

2:21:35.822 | INFO | o ry.config:<module>:51 - Load '/home

GRID: |20 NETLIST MODE:| spice | NUNIBOGRISERN mouse = -6( Qflow Manager - O X - Importlng LayerViews from KLayout layer properties file: /home/tutorlal/
m ey local/le/python3 7/site-packages/gdsfactory/generic_tech/klayout/tech/layers.ly
ser utorial
File Edit View Bookmarks Display Tools gdsfactory 6.38.0 Macros Help Project: Desktop fhome/'tuloria\fDEImp>>> import gdspy
Checklist >>> import pyverilog
—- ! % C{}? ‘efy - @ . o '_s >>> import spyci
Select | Move Ruler (Default) Preparation (not done) 5>> import volare
C.. @ Synthesis (not done) >>> import siliconcompiler
>>>
Placement (not done) [tutorial@ip-172-31-43-167 eda]$ 1s /usr/local/packages/eda/SRC/OpenLane/
Static Timing Analysi p IAUTHORS . md designs install pdks requirements.txt
taticXIming Analysisi| | (not dons) configuration docker Jenkinsfile README.md I i E
Routing (not done) CONTRIBUTING.md docs klayoutrc regression_results scripts
, default.cvcrc env LICENSE requirements dev.txt tests
README.txt  [RNSGIE 8 Post-Route STA (not done) dependencies Makefile requirements_lint.txt venv
M areten Ealne] Iét;tgé;alglp 172-31-43-167 edal$ magic --version
DRC (not done) [tutorial@ip-172-31-43-167 eda]$ conda activate openfasoc
(openfasoc) [tutorial@ip-172-31-43-167 eda]$ magic --version
LVS (not done) 8.3.303
(nat done) (openfasoc) [tutorial@ip-172-31-43-167 edals [|
Bl tutorial@ip-172-31-43-167:/usr/lo... £ xschem - top.sch 6, Klayout 0.285 Qflow Manager 1/4

PESO,) https: //e4s lo/eda

E4S EDA on AWS
Magic

« ACT

+ Klayout

*  Qflow

+ Xschem

« Xcircuit

* Yosys

* \Volator

*  OpenROAD

* OpenLane

* iVerilog

+ Gtkwave

e Irsim

* Qrouter

* Fault

« GDS3D

*  Rggen

. Python tools

Cocotb
* Amaranth
+ Edalize
+ Gdsfactory
+ Gdspy
«  OpenRAM
+ Gdstk
« Silicon
compiler

* Volare

« PDKs
+ GF
« Skywater
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E4S for Commercial Cloud Platforms for EDA on AWS £4 EDA 0N AWS

Magic

+ EA4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation. Microwatt CPU (IBM) in OpenROAD. e ACT
¥ Applications Places  OpenROAD Mon 00:58 & 4} O s KlayO Ut
— . . i = HE *  Qflow
Ell? yllew Tools Wmdc.)wls Options Help ° XSChem
Fit Find Inspect Timing . .
Display Control P® Clock Tree Viewer @® hd XCerUlt
T @ ? 3 default - Update o Yosys
T B9 « Volator
e He e «  OpenROAD
e X « OpenlLane
o X  iVerilog
s EW «  Gtkwave
me;alﬁ : : ® IrS|m
metal7 v v ° Qrouter
via7 v v
rqetals \__J v v s F&Ult
\rlr:aefalg - j : ® GDS3D
via 7 @ In... Hierarchy ... = Timing... Clock Tree...
" me(_t)allo v v Chart= g ’ e hd Rggen
} Instances X . Python tools
» Blockages v v Select Mode C tb
Rulers v v OCO
PMarers ¢ Amaranth
* Racks B - Edalize
» Timing Path v * GdeaCtory
» Heat Maps

+ Gdspy
«  OpenRAM
Scripting \:T‘m ° Gdstk

This program is licensed under the BSD-3 license. See the LICENSE file for details. IH
Components of this program may be licensed under more restrictive licenses which must be honored. ° SI|ICOn

Loading spef .
compiler
* \olare ...
-9.8545, -0.103
. tutorial@ip-172-31-36-32:/usr/loca. { @ OpenROAD 1/4 ® P DKS

PESO, OpenROAD GUI  Sywar
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E4S for Commercial Cloud Platforms for EDA on AWS

e E4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation

Magic http://opencircuitdesign.com/magic/ Yosys https://github.com/Y osysHQ/yosys
2 Xyce https://xyce.sandia.gov 14 Xcircuit http://opencircuitdesign.com/xcircuit/
3 NGSPICE https://ngspice.sourceforge.io 15 Graywolf https://github.com/rubund/graywolf
16 OpenSTA https://github.com/The-OpenROAD-
4  KlLayout https://ww.klayout.de Project/OpenSTA
5 Qflow http://opencircuitdesign.com/qflow 17 OpenTimer https://github.com/OpenTimer/OpenTimer
6 OR-Tools https://developers.google.com/optimization 18 Qrouter http://opencircuitdesign.com/qrouter/
7 IRSIM T —— 19 Xschem https://github.com/silicon-visi-org/eda-xschem
8  OpenROAD https://github.com/The-OpenROAD- 20  RISC-V GNU https://github.com/riscv-collab/riscv-gnu-toolchain
Project/OpenROAD Toolchain
9 OpenLane https://openlane.readthedocs.io/ 21  Fault: Design for Test  https://github.com/AUCOHL/Fault
10 OpenFASOC https://openfasoc.readthedocs.io/
22 NVC https://github.com/nickg/nvc
11 Open PDKs htip:/fopencircuitdesign.com/open_pdks/ 23 Amaranth https://github.com/amaranth-lang/amaranth
12 Netgen http://opencircuitdesign.com/netgen/ 24 Cocotb https://github.com/cocotb/cocotb

PESO) https://e4s.io/eda
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E4S for Commercial Cloud Platforms for EDA on AWS

e E4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation

25 Covered
26 Edalize

27 Gaw3-
xschem

28 GDSFactory
29 GDSPy

30 GDS3D

31 Ghdl

32 Gtkwave

33 ic-osic
34 Iverilog
35 Netlistsvg

36 Ngspyce

AN
PSS

https://github.com/hpretl/verilog-covered

https://github.com/olofk/edalize

Padring
38 Pyverilog
39 OpenRAM

https://github.com/StefanSchippers/xschem 40 Rggen

-gaw.git

https://github.com/gdsfactory/gdsfactory
https://github.com/heitzmann/gdspy
https://github.com/trilomix/GDS3D
https://github.com/ghdl/ghdl

https://github.com/gtkwave/gtkwave

https://github.com/hpretl/iic-osic.git
https://github.com/steveicarus/iverilog.qgit
https://github.com/nturley/netlistsvg

https://github.com/ignamv/ngspyce

41 Spyci
42 Volare
43 Siliconcompiler

44 Verilator

45 Sky130
46 Actflow
47 Qucs-s
48 ADMS
49 Gdstk
50 xcell

https://github.com/donn/padring
https://github.com/PyHDI/Pyverilog
https://github.com/VLSIDA/OpenRAM
https://github.com/rggen/rggen
https://github.com/gmagno/spyci
https://github.com/efabless/volare
https://github.com/siliconcompiler/siliconcompiler
https://github.com/verilator/verilator

SkyWater Technologies 130nm CMOS PDK

https://github.com/asyncvisi/actflow.git
https://github.com/Qucs
https://github.com/Qucs/ADMS.git
https://heitzmann.github.io/gdstk/

https://github.com/asyncvlsi/xcell.git

https://e4s.io/eda
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E4S Container Launch tool: e4s-cl

eoe [ -

=S

HOME

<

https://eds-project.github.iofe4s-cl.html G ¢

BB eas - eas-cL

EVENTS ABOUT E4S5-CL PRODUCTS DEPLOYMENTS POLICIES CONTACT JOIN DOCUMENTATION

g Container Launch

E4S's container management tool: E4S-CL

E4S Container Launch is an effort to facilitate the use of MPI applications developed using E4S containers on supercomputers

without having to compile a new binary on the host

Given a combination of an MPI library, a container and a MPI binary, E4S Container Launch will run the MPI binary in the target
container using the MPI library. This is useful when the binary has been compiled using a different library than the one passed as

an argument: as long as the two libraries are ABI compatible , the binary will run under the new environment

E4S Container Launch includes tools to automatically detect the MPI binary's necessary files, making it seamless to set up and

use.

The source code is available at the E4S-CL GitHub repository. The documentation is also available here.

https://github.com/E4S-Project/e4s-cl

DOWNLOAD
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e4ds-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.

— eds-clinit --backend [singularity|shifter|docker] --image <file> --source <startup_cmds.sh>
— eds-cl mpirun -np <N> <command> \ I i:4 S

* Usage: g Container Launch

eds-cl init --backend singularity --image ~/images/eds-gpu-x86.sif —--source ~/source.sh

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

o® o©

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

$ eds-cl mpirun -np 4 ./a.out

Y https://github.com/E4S-Project/e4s-cl
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Release of

(¢

e4ds-cl on GitHub

evoe M- <

> I | O nttps://github.com/E4S-Project/eds-cl

= O E4S-Project | eds-cl

<> Code

© Issues

3 19 Pullrequests (») Actions

ﬁ eds-cl Public

¥ master ~ ¥ 7Branches © 10 Tags

‘ FrederickDeny post-release

&
Jas
2]
i
B
5]
0O
B
b
0O
B
B
b
B

.github/workflows
assets/images
docs

eds_cl

scripts

tests

.coveragerc
.gitignore
.gitlab-ci.yml
.readthedocs.yaml|
CHANGELOG
LICENSE

Makefile
README.md

pylintrc

¢) O + O

Q Type (/) to search

M Projects 1 00 wiki @ Security |~ Insights 3 Settings

7 EditPins ~ ®uUnwatch 5 ~

Q Go to file t Add file ~

ed431df - 3 weeks ago ) 1,399 Commits

Updated python 2 years ago
Proper image conversion 2 years ago
post-release 3 weeks ago
switches having a symlink of the script to copying the scri... 2 months ago
Bump shlex from 1.2.0 to 1.3.0 in /scripts/completion 4 months ago
finished adapting pertinent singularity tests to barebones ... 2 months ago
Introduced the coverage tool 2 years ago
updated gitignore to ignore build directories 3 months ago
added .gitlab-ci.yml file in order to use gitlab's continuou... 2 years ago
Adapt documentation build to PEP518 last year
prepare release 1.0.3 3 weeks ago
Updated LICENSE 3 years ago
corrected syntax issues with tabs/spaces that crashed th... 3 months ago
Update JB's email 9 months ago
Housekeeping; fix version and pylint config last year

> [+- 0on &'

% Fork 3 - Yy Star 12 -

About b
Container manager for E4S
& eds-cl.readthedocs.io

containers mpi singularity-container

shifter podman apptainer eds

Readme
MIT license

Activity

o

i

./\,.

= Custom properties
¥ 12 stars

® 5 watching

% 3forks

Report repository

Releases 10

© E4S-CL release v1.0.3
3 weeks ago

+ 9 releases

Packages

No packages published
Publish your first package

https://github.com/E4S-Project/e4s-cl
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E4S: Open Source Development on GitHub

eoe M- <

H
= o E4S-Project | eds

<> Code (9 Issues 1 1 Pull requests

[0 Files

¥ master - +

Q. Gotofile

> [m 2010

> I 2102

> w2105

> fm 2108

> m21m

> fm 22,02

> [ 22,05

> B 22,08

> w221

> fm 23.02

> B 2305

> Bm 23.08

> m23m

> [ 24.02

> Bm 24.05

| v BB 241

> [ amd64-gcc-cpu-ubuntu22.04
> [ amd64-gcc-cuda-ubuntu22.04
> [ amd64-gcc-rocm-ubuntu22.04
> [ amd64-oneapi-ubuntu22.04
> [ arm64-gcc-cpu-ubuntu24.04

> [ arm64-gcc-cuda-ubuntu24.04

Q

O ithub.com/E4S-Project) i - )

) edsfenvironments/24.11 at master - E4S-Project/eds
Q Type [/]to search

1 (® Actions [ Projects [0 Wiki @ Security |~ Insights 3 Settings

eds | environments / 24.11/

& eugeneswalker add 24.11 environments X

Name Last commit message

L]

I amd64-gcc-cpu-ubuntu22.04 add 24.11 environments
M amd64-gcc-cuda-ubuntu22.04 add 24.11 environments
M amd64-gec-rocm-ubuntu22.04 add 24.11 environments
I amd64-oneapi-ubuntu22.04 add 24.11 environments
M arm64-gec-cpu-ubuntu24.04 add 24.11 environments
I arm64-gec-cuda-ubuntu24.04 add 24.11 environments
# ppc64-gce-cpu-ubuntu20.04 add 24.11 environments
M ppcB4-gec-cuda-ubuntu20.04 add 24.11 environments
[ README.md add 24.11 environments
README.md

EA4S Release 2411

November 2024 release of E4S

Files

e amdé4-gcc-cpu-ubuntu22.04/spack.yaml -- Model Spack Environment for systems without GPU (amd64)

https://github.com/E4S-Project

@ h + O

+r- on @

Add file ~ C00

ad8b58b - 12 hours ago ¥4 History

Last commit date

12 hours ago
12 hours ago
12 hours ago
12 hours ago
12 hours ago
12 hours ago
12 hours ago
12 hours ago

12 hours ago

7 =
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Release of custom E4S images: Waggle and SAGE projects

L e0e < o v U O [ httpsywwmwantg ft i ¢) oll &l =g

CAREERS NEWS EVENTS STAFF DIRECTORY Q
Explore  ecpeds/waggle-mi

Argon ne o RESEARCH WORKWITHUS COMMUNITY  ABOUTUS

NATIONAL LABORATORY
ecpeds/waggle-ml = Manage Repasitory
' o ecets - Updated 13 daye 290 - MATHEMATICS AND COMPUTER SCIENCE DIVISION
L]

SAGE: A Software-Defined Sensor Network  sac:

Overview Tags

SAGE will build a national research infrastructure of new sensors that support
Sortby Mewest o QF

programmable edge computers and machine learning within an interconnected

. 3 : 3 5 : About MCS >
cyberinfrastructure, spanning multiple major science instruments
latest docker pull ecpeds/waggle-nl. I
Last pushed 13 days ago by esw123 Research >
ecdde88d2622 linux/amd64 3 days ago 9.15GB News
6985h191a048 linux/armeéd 3 days ago 158GB
Events
S A G E Publications
A Software-Defined Sensor Network SHARE

% docker pull ecpe4s/waggle-ml Cyberinfrastructure for Al at the Edge 00060

WWW.Sa ge (o{0] nti nuum.o rg PROJECT INFORMATION

Status: Active

(¢
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