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E4S 24.11: What's New?

E4S includes 122+ HPC packages on ARM, x86 64, and ppc64le platforms, 123K+ binaries in E4S Spack Build Cache

® E4S includes a comprehensive suite of Al/ML packages including TorchBraid, OpenAl, Pandas, Scikit-Learn, along with previously supported JAX,
PyTorch, TensorFlow, Horovod, OpenCV, and LBANN. Updated Python tools including Seaborn, Plotly, and Jupyter notebook.

¢ VSCodium (MIT License) Integrated Development Environment GUI.

® E4S includes new applications: GROMACS and CP2K and previously supported Xyce, Quantum Espresso, ExaGo, LAMMPS, WARPX, Dealii,
and OpenFOAM.

® EA4S includes support for Intel oneAPI 2024.0.2 software (BaseKit and HPCToolkit) in containers on x86_64 with support for HPC packages built
with Intel compilers and Intel MPI with support for Intel Data Center GPU Max 1000 series (aka PVC).

®* New tool e4s-chain-spack.sh to chain two Spack instances allowing a user to install new packages in home directory while using prebuilt E4S
packages.

® . /etc/eds/eds-chain-spack.sh SHOME/tmp/spack ; spack install valgrind
® Support for new platforms: NVIDIA Grace-Grace and Grace-Hopper (GH200)

® EA4S includes support for CUDA architectures
® 80 (A100), and 90 (H100) under x86_64
® 70 under ppc64le (IBM Power 10)
® 75, 80, and 90 (GH200) under aarch64

® Adaptive Computing’s ODDC platform for multi-node E4S images on AWS, GCP, OCI, and Azure with support for VNC based remote desktop:

— https://adaptivecomputing.com/cherry-services/adaptive-ai-as-a-service/
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https://adaptivecomputing.com/cherry-services/adaptive-ai-as-a-service/

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 120+ HPC, EDA (e.g., Xyce), and Al/ML packages (e.qg.,

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, ppcb4dle (IBM Power 10), aarch64 (ARM64) with support for GPUs from NVIDIA, AMD, and Intel
* HPC and AlI/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.

Commercial support for E4S through ParaTools, Inc. for installation, maintaining an issue tracker, and ECP AD engagement.
* https://dashboard.e4s.io https://e4s.io/talks/E4S Support Dec23.pdf

E4S for commercial cloud platforms: AWS image supports MPI implementations and containers with remote desktop (DCV).
* Intel 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.

}Lqrterly releases: E4S 24.02 released on Feb. 14, 2024: hitps://e4ds.io/talks/E4S 24.02.pdf

PESO,, https://eds.io



https://dashboard.e4s.io/
https://e4s.io/talks/E4S_Support_Oct23.pdf
https://e4s.io/talks/E4S_24.02.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 @ I

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
August 2022: E4S 22.08 — 102 full release products
November 2022: E4S 22.11 — 103 full release products
February 2023: E4S 23.02 — 106 full release products
May 2023: E4S 23.05 — 109 full release products

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

PESO)
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Lead: Sameer Shende
(U Oregon)

Also include other products .e.qg.,

Al: TorchBraid, Scikit-Learn, JAX, PyTorch,
TensorFlow, Horovod, LBANN

Co-Design: AMReX, Cabana, MFEM

EDA: Xyce
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E4S Download from https://eds.io

eoe M -

<

0 ‘ D https://eds.id ] ‘

HOME EVENTS ABOUT E4S-CL PRODUCT DOCPORTAL DEPLOYMENTS COMMUNITY POLICIES CONTACT JOIN

DOCUMENTATION DOWNLOAD

EAS Project

The Extreme-scale Scientific Software Stack

E4S 24.02 has been released!

See Downloads for more information on the latest E4S 24.02 release.

What is E4S?

The Extreme-scale Scientific Software Stack (E4S) is a community effort to provide open source software packages for developing,

deploying and running scientific applications on high-performance computing (HPC) platforms. E4S provides from-source builds

and containers of a broad collection of HPC software packa

Purpose Q’n’ Approach

E4S exists to accelerate the development, deployment and
use of HPC software, lowering the barriers for HPC users.
E4S provides containers and turn-key, from-source builds of
more than 80 popular HPC products in programming
models, such as MPI; development tools such as
HPCToolkit, TAU and PAPI; math libraries such as PETSc
and Trilinos; and Data and Viz tools such as HDF5 and

Paraview.

By using Spack as the meta-build tool and providing
containers of pre-built binaries for Docker, Singularity,
Shifter and CharlieCloud, E4S enables the flexible use and

testing of a large collection of reusable HPC softv

packages.




E4S Container Download from https://e4s.io
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Acquiring E4S Containers

The current E4S container offerings include Docker and Singularity images capable of running on
X86_64, PPC64LE, and AARCH64 architectures. Our full E4S Release images are based on Ubuntu
20.04 (x86_64, aarch64, ppc64le). In addition to offering a full E4S image containing a
comprehensive selection of E4S software released on a quarterly cycle, we also offer a set of
minimal base images suitable for use in Continuous Integration (CI) pipelines where Spack is used

to build packages.
Docker images are available on the E4S Docker Hub.

Please see the E4S 24.02 Release Notes.
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E4S Container Download from https://e4s.io
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o Container Releases </> From source with Spack

D
: * Separate full featured
Singularity images for 3

Spack contains packages for all of the products listed in

the E4S 24.02 Full Release category (see above Release G P U arCh IteCtU res

Notes). General instructions for building software with ° G PU fu” featu red

Spack can be found at the Spack website. Questions .

concerning building those packages are deferred to the Images for

associated package development team. - X86_64 (Intel, AMD,
NVIDIA)

— ppc64le (NVIDIA)
— aarch64 (NVIDIA)

* Full featured images
available
on Dockerhub

* 122+ products on 3
architectures




Download E4S 24.02 GPU Container Images: AMD Intel, and NVIDIA
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ject.github.io/ load.html
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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 ecpe4s/e4s—cuda:24.02|

# docker pull ecpeds/eds—rocm:24.02

# docker pull ecped4s/eds—oneapi:24.02

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)

e4s-rocm90a-x86_64-24.02.sif fsJ mirror 1 e4s-cuda80-x86_64-24.02.sif fsJ mirror 1 eds-oneapi-x86_64-24.02 sif fsJ mirror 1

e4s-rocm908-x86_64-24.02.sif fs) mirror 1 e4s-cuda90-x86_64-24.02.sif fs) mirror 1
e4s-cuda70-ppcb4le-24.02.sif fs> mirror 1
e4s-cuda75-aarch64-24.02.sif (§) mirror 1
eds-cuda80-aarch64-24.02.sif {8) mirror 1

e4s-cuda90-aarch64-24.02.sif fs) mirror 1

P E@ https://e4s.io 8




E4S base container images allow users to customize their containers

[ ] e M+ < © | B8 https://e4s-project.github.io/download.html ¢

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.

AMD ROCM (X86_64) NVIDIA Multi-Arch (X86_64, PPC64LE, AARCH64) Intel OneAPI (X86_64)
ecpeds/eds-base-rocm:24.02 g docker I ecpeds/eds-base-cuda:24.02 @y docker I ecpe4ds/eds-base-oneapi:24.02 g docker
e4ds-base-rocm-24.02 sif fsf: mirror 1 eds-base-cuda-x86_64-24.02.sif (&) mirror - e4s-base-oneapi-24.02.sif (8) mirror 1

eds-base-cuda-aarch64-24.02.sif fs mirror 1
eds-base-cuda-ppc64le-24.02. sif fs mirror 1

Minimal Spack

This image contains a minimal setup for using Spack 0.22.0 w/ GNU compilers
X86_64, PPC64LE, AARCH64
ecpeds-ubuntu20.04-x86_64-24.02.sif fs mirror 1

ecpe4s-ubuntu20.04-ppc64le-24.02 sif fs mirror
ecpeds-ubuntu20.04-aarch64-24.02 sif fs mirror 1

PES
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Intel oneAPI
AMD ROCm
NVIDIA NVHPC
and CUDA




eds-alc: a new tool to customize container images. Version 1.0
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eoe [M - < vl (] jthub.com/E4S-Project/eds-als

O E4S-Project /| eds-alc

<> Code (O lIssues 4 19 Pullrequests () Actions [ Projects [0 Wiki @ Security

A eds-alc  pubiic

¥ main ~ ¥ 16 branches © 1tag

Your main branch isn't protected

Protect this branch from force pushing or deletion, or require status checks before merging. Learn more

o FrederickDeny updated spack url as the format changed

| docs Add tutorials
M eds_alc updated spack url as the format changed
) examples changed fulltemplate example for ease of use
[ .gitignore Merge branch 'main’ into restructure
[ .readthedocs.yaml added readthedocs config file
[9 LICENSE Initial commit
3 Makefile quick fix
[ README.md Merge branch 'development' into readthedocs
[ pyproject.toml Merge branch 'main’ into restructure
README.md

E4S ala Carte »

Description ¢

|~ Insights

5P EditPins +

Q Type (/) to search

2 Settings

® Unwatch 4

oM+ B

DS +- O 9‘&

% Fork 1 - Y% Star 2 -

Add file ~ About &

Protect this branch X

£5fb788 3 weeks ago ‘) 335 commits

3 months ago
3 weeks ago

2 months ago
4 months ago
6 months ago
10 months ago
4 months ago
3 months ago

4 months ago

4

E4S a la Carte is a practical tool designed to facilitate the generation of Dockerfiles infused with OS packages,
Spack packages, as well as custom commands. In the simplifying the process, this tool targets the elimination of
manual Dockerfile scripting, enabling users to concentrate on critical aspects such as application-specific

resources and configurations.
Documentation »
Our documentation is located here: Documentation

Overview ¢

The e4s-alc toolis designed to facilitate the process of crafting Dockerfiles. This tool leverages .yaml files as

input to generate Dockerfiles.

E4S a la carte is a tool that allows a user
to customize a container image by
adding packages to it. These can be
system packages and Spack packages.
Readme

MIT license

Activity

2 stars

4 watching

< O %< 28

1 fork

Report repository

Releases 1

Packages

No packages published
Publish your first package

Contributors 4

o FrederickDeny

ﬂ» PlatinumCD Cameron Durbin
{3 spoutnik Jean-Baptiste Skutnik

& sameershende Sameer Shende

Languages

® Python 96.4% ® Makefile 3.6%

Suggested Workflows
Based on your tech stack

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

Add to a base image:

Spack packages
OS packages
Tarballs

Can create a Dockerfile

10




E4S DOE LLVM and Cl images
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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)

eds-doe-llvm-x86_64-23.05.sif fs) 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

PPC64LE

AARCH64

https://eds.io

1"




E4S Facility Deployment and AWS EC2 Image

eoe M- < © | B8 https://e4s-project.github.io/download.html

Custom Images

ecpeds/waggle-ml @ docker

ecpeds/exawind-snapshot ;rdocker

E4S Facility Deployment

AWS EC?2 Image

The E4S 24.02 release is also available on as an EC2 AMI with ID ami-08c2daa0fb4864b90 in the US-West-2 (Oregon) region.

Created for The Extreme-scale Scientific Software Stack (E4S) Project by Michael A. Heroux

G

%)

PES, ~) DOE Facility Deployment Dashboard: https://dashboard.e4s.io
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E4S 24.02 Detailed Documentation for Bare-metal Installation

@ eds-project.github.io 4

©®© @ + ¢

HOME EVENTS ABOUT

E4S-CL PRODUCT DOCPORTAL

DEPLOYMENTS COMMUNITY POLICIES CONTACT JOIN FAQ

DOCUMENTATION DOWNLOAD

Extreme-scale Scientific Software Stack (E4S)
version 24.02

Exascale Computing Project (ECP) Software Technologies (ST) software, Extreme-scale Scientific Software Stack (E4S) v24.02,
includes a subset of ECP ST software products, and demonstrates the target approach for future delivery of the full ECP ST
software stack. Also available are a number of ECP ST software products that support a Spack package, but are not yet fully
interoperable. As the primary purpose of the v24.02 is demonstrating the ST software stack release approach, not all ECP ST
software products were targeted for this release. Software products were targeted primarily based on existing Spack package
maturity, location within the scientific software stack, and ECP SDK developer experience with the software. Each release will

include additional software products, with the ultimate goal of including all ECP ST software products.

Recipes for building E4S images from scratct

Prebuilt binaries used in E4S images are stored in the E

https://eds.io

4S Build Cache.
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E4S 24.02 full featured container release on Dockerhub

Gl

)

Repositories

Organizations

@ hub.docker.com ] ©)

Q, Search Docker Hub

1 [u]u]
oo

ecpe4s

/ Repositories

General

a

©

PES

Tags Permissions

Sort by Newest ~

TAG

latest

Last pushed 9 hours ago by esw123

DIGEST

66587b781861

8aleea23ec6f
3943dc7f2cdf

24.02

Last pushed 10 hours ago by esw123

DIGEST

66587b781861

8aleea23ec6f
3943dc7f2cdf

/ eds-cuda / Tags

Webhooks

Filter Tags

Settings

0S/ARCH
linux/amd64
linux/arm64/v8
linux/ppcé4le

0S/ARCH
linux/amd64
linux/armé4/v8

linux/ppc64le

Using 0 of 0 private repositories. Get more

docker pull ecpe4ds/e4s-cuda:latest rﬁ

LAST PULL COMPRESSED SIZE
46.78 GB
39.51 GB
36.32GB

docker pull ecped4s/e4s-cuda:24.02 rﬁ

LAST PULL COMPRESSED SIZE
46.78 GB
39.51GB

36.32GB

docker pull ecpeds/eds-cuda:24.02

Architectures:

« x86 64
 aarcho64

« ppcbdle
Software:

« CUDA12.3

« NVHPC 23.11

« ROCm54.3

« oneAPl| 2024.0.2

14




E4S 24.02 base container release on Dockerhub

<

@ dockerhub Explore

O | @ htpsi/jhub.docker. posi

1&ordering=last_updated

Repositories Organizations

ecpeds / Repositories / ubuntu20.04 / Tags

General Tags Permissions Webhooks Settings

[]  Sortby Newest ~ Filter Tags Q
TAG
latest
Last pushed 10 hours ago by esw123

O DIGEST 0S/ARCH
4bff25e25500 linux/amdé64
d62cf76b7826 linux/armé64/v8
bc38b965be0la linux/ppc64le
TAG
24.02
Last pushed 10 hours ago by esw123

O DIGEST 0S/ARCH
4bff25e25500 linux/amd64
d62cf76b7826 linux/arm64/v8
bc38b965be0la linux/ppc64le
TAG
23.11
Last pushed 3 months ago by esw123

O DIGEST 0S/ARCH
Obad20ec8b73 linux/amd64
cc0456ea5d27 linux/arm64/v8
ce4c85ec19c5 linux/ppcé64le

docker pull ecpe4s/ubuntu20.04

Q, Search Docker Hub

LAST PULL
41 minutes ago

LAST PULL

41 minutes ago

LAST PULL
an hour ago
4 days ago

Using 0 of 0 private repositories. Get more

docker pull ecpe4s/ubuntu20.04:1la.. Fn

COMPRESSED SIZE
931.92 MB
862.12 MB

812.6 MB

docker pull ecpe4s/ubuntu20.04:24.. r‘

COMPRESSED SIZE
931.92 MB
862.12 MB

812.6 MB

docker pull ecpe4s/ubuntu20.04:23.. r‘

COMPRESSED SIZE
934.68 MB
863.94 MB
814.89 MB

Architectures:
 x86 64
 aarcho4
« ppcbdle

15




E4S 24.02 ROCm release on Dockerhub

[ JON J O v < O [@ https://hub.docker.com/repository/docker/ecpe4s/e4ds-rocm/tags?page=1&ordering=last_updated C] @ [I] + 8
-===- docker hub Explore Repositories Organizations Q, Search Docker Hub
ecpeds / Repositories / eds-rocm / Tags Using 0 of 0 private repositories. Get more
General Tags Permissions Webhooks Settings
O Sort by Newest ~ Filter Tags Q
TAG
latest docker pull ecpe4s/eds-rocm:latest r‘
0O Last pushed 10 hours ago by esw123
DIGEST OS/ARCH LAST PULL COMPRESSED SIZE
d354902ea7c5 linux/amd64 31.02GB
TAG
24.02 docker pull ecped4s/e4s-rocm:24.02 rﬁ
O Last pushed 10 hours ago by esw123
DIGEST OS/ARCH LAST PULL COMPRESSED SIZE
d354902ea7c5 linux/amd64 31.02GB
TAG
24.02-gfx90a docker pull ecpe4s/eds-rocm:24.02.. [
O Last pushed 10 hours ago by esw123
DIGEST OS/ARCH LAST PULL COMPRESSED SIZE
d354902ea7c5 linux/amd64 31.02GB

9)

docker pull ecpeds/eds-rocm:24.02
16
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E4S 24.02 oneAPI release on Dockerhub

eoe0e [+ < [ )] [@ https://hub.docker.com/repository/docker/ecpe4s/e4s-oneapiftags?page=1&ordering=last_updated C] © M + B
d’ dockerhub Explore Repositories Organizations Q. Search Docker Hub
ecpeds / Repositories / eds-oneapi / Tags Using 0 of 0 private repositories. Get more
General Tags Permissions Webhooks Settings
O Sort by Newest ~ Filter Tags Q
TAG
latest docker pull ecpeds/e4s-oneapi:lat..[[§
O Last pushed 5 hours ago by esw123
DIGEST OS/ARCH LAST PULL COMPRESSED SIZE
ef165253d7e1 linux/amd64 - 20.59 GB
TAG
24.02 docker pull ecpeds/eds-oneapi:24... rﬁ
O Last pushed 5 hours ago by esw123
DIGEST OS/ARCH LAST PULL COMPRESSED SIZE
ef165253d7e1 linux/amd64 - 20.59 GB

©

docker pull ecpeds/ed4s-oneapi:24.02

17




24.02 Release: 122+ Official Products + dependencies (gcc, x86 64)

1: adios2

2: alquimia

3: aml

4: amrex

5: arborx

6: argobots

7: ascent

8: axom

9: bolt

10: blaspp

11: bricks

12: butterflypack
13: cabana

14: caliper

15: camp

16: chai

17: charliecloud
18: conduit

19: cp2k

20: cusz

21: darshan-runtime
22: datatransferkit
23: dealii

24: dyninst

25: ecp-data-vis—sdk
26: exago

27: exaworks

28: faodel

29: flecsi
30: flit
31: flux-core
32: flux-sched
33: fortrilinos
34: gasnet
35: ginkgo
36: globalarrays
37: gotcha
38: gptune
39: gromacs
40: hb5bench
41: hdf5

/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.

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/adios2-2.9.2-su4tcénl2te2mues3iqgeqltc2mrsfcu
.0/alquimia-1.1.0-ngmén4fpaxruwdkbrotnkrswpyjsb24g
.0/aml-0.2.1-4zz1trirh4xalxkdii77uvosx7moy5wl
.0/amrex-24.01-1cm7tyxjk7xrmu3lchjcm4jqyu3zéhnx
.0/arborx-1.5-7yerbzkysthcwgsfsktoljf5k767eobt
.0/argobots-1.1-2xylrhey2pjpvfddafegoomse4d37psk
.0/ascent-0.9.2-4hjb5us5bwtpgzfwwk2xjmxv3tlbybq65
.0/axom-0.8.1-wh23ue5cudzdggeburrnvvwcs5tmlogot
.0/bolt-2.0-teiskaivfavvwj47u3kuwxghinb5abmis
.0/blaspp-2023.11.05-d3vyunwy7gy5mmsyjgo3jszntsczhghp
.0/bricks—2023.08.25-cujzgmsvdhfxvxh2dyu7ttrmeégatsts
.0/butterflypack-2.4.0-t7popaaelgkrdjrurwtuwpé6frujflglw
.0/cabana-0.6.0-dbjkjup624ab30jxgqlzzncuh4v3cauw
.0/caliper-2.10.0-orwuspl2gsgqgvjlkzvyljcafyqgxdxaj
.0/camp-2022.10.1-rxn44cbqw43syp47ignw3skfaa2mkéos
.0/chai-2022.03.0-bhwnrvx5xwgnbynftbdbmsxeredhhe5k
.0/charliecloud-0.35-5sn2iuuwef3dek57ag61g5nvkcé6iz3sj
.0/conduit-0.8.8-f5tgb6yo06i2glhqgntx6x465kp33b5bln
.0/cp2k-2024.1-ksmkbféxv7pcgh2pgsh2hc55zxq7bfgc
.0/cusz-0.3.1-uqzup3z7xvéyimmaérqtsjtdhcpng57d
.0/darshan-runtime-3.4.4-fx2xt4efwcx7apdhmijwuv4sxgh45gko
.0/datatransferkit-3.1.1-gbghfa62oceht3zgolkx3sy5a47hnhmo
.0/dealii-9.5.1-myseb795uj3jqg5qvkgebjchpéhsdveje
.0/dyninst-12.3.0-zkqtgt5zpnuémhbomfdf2h5d4nnv7q4]
.0/ecp-data-vis—sdk-1.0-wjz52roaédgpfvygsx53zgtféjkdnsms
.0/exago-1.6.0-znuyivt7map35ckt4ghaeqeeg2zodgbz
.0/exaworks-0.1.0-izruléw3eyq2uhsol7pbv3w3xxbdp667
.0/faodel-1.2108.1-g2jj4bkms52x7rfu76fqsdsoh26dp5fr
.0/flecsi-2.2.1-pvampcxzo2ab5wgs22qowci4sg4pl2gpn
.0/flit-2.1.0-2x7pdvrfwfdqws4udcpxba7zoevslvz3d
.0/flux—core-0.58.0-wc3uhn7dzdmewi71xysm3t6ksyh3e7nn
.0/flux-sched-0.32.0-wsu7iphaprrwpdhsrthgugysszh47qe2
.0/fortrilinos-2.3.0-n5cxts5apobug5djbadgngrdq67fbcgo
.0/gasnet-2023.9.0-jq3gdgkdm3nurvcduzbsko5pw3jlozbl
.0/ginkgo-1.7.0-nmthpjvjomel35zféerfzvcp5sxnbzéj
.0/globalarrays-5.8.2-31rzv36gr3zv3674gvdcm5cx3eodc71]j
.0/gotcha-1.0.5-nuzj2eyuggdnswxs212ceinc34uélyzf
.0/gptune-4.0.0-sg2nhpbbywhl7axka7iké6di5fubeocxc
.@/gromacs-2023.3-jnxéatxejgau7zabé4hsoiné6sbggzlr
.0/h5bench-1.4-2wpaéknuhk51n7ijlzbv4kncpfvccskb
.0/hdf5-1.14.3-eygnixicmaiitcgdbovzlb4dzwowo24f

GPU runtimes

« AMD (ROCm)
e 5423

 NVIDIA (CUDA)
e 12.3

« NVHPC
e 23.11

* |ntel oneAPI
2024.0.2
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24 02 Release: 122+ Official Products + dependencies (gcc, x86_64)

43:
44
45:
46:
47:
48:
49:
50:
b1:
52:
53:
54:
55:
bé6:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74
75:
76:
77:
78:
79:
80:
81:
82:

hdfb5-vol-cache
hdf5-vol-async
hdf5-vol-log
heffte
hpctoolkit

hpx

hypre

kokkos
kokkos—kernels
lammps
lapackpp

1lbann

legion
libcatalyst
libnrm
libpressio
libquo

loki

magma

mercury

metall

mfem

mgard
mpark-variant
mpich
mpifileutils
nccmp

nco
netlib-scalapack
nrm

omega-h
openfoam
openmpi
openpmd-api
papi

papyrus
parallel-netcdf
paraview
parsec

pdt

petsc

/spack/opt/spack/linux—-ubuntu2e.

/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.

/usr/local/mpich/install/mpich

/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.

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.

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

.0/hdf5-vol-cache-vl.1-u4ns554sa6p6i3eejktlasylona33zth
.0/hdf5-vol-async-1.7-h54dmdpdvejwkke7bhrcmuhugdoac37e
.0/hdf5-vol-log-1.4.0-j3psalkrlmfidrszm7kmkabdewtntd42
.0/heffte-2.4.0-1mnéxnuhfwxsjhmtp33ouabéscayxthx
.0/hpctoolkit-2023.08.1-cuzuxhycgmrokgy4ab3vgb5a73ggfybsn
.0/hpx-1.9.1-js3yv4vz731mk3wd3hré67tiis4sdbyhst
.0/hypre-2.30.0-tlpkuge7cklavodwkaj3yclgzqfgqjsy
.0/kokkos—4.2.00-0im2tyxa4sijqjkemg7j7axu24fovvfyj
.0/kokkos—kernels-4.2.00-uehtixg4rmwrkoa3lupmtk53vk46upak
.0/1lammps—20230802.2-r21656f3d4imviwo5f2uuabrétfamfyy
.0/lapackpp-2023.11.05-vsjrqgghfb4bsbdxs5vleboww5iroesm
.0/1bann-0.104-dhmgxfjkhjfgb47fdwd7wph5n7bohjsf
.0/1legion-23.06.0-5f71ytnp704a2e2fp6332dcppds4ta7vy
.0/libcatalyst-2.0.0-rc4-7foztrrn2w4sihu7osgquéviy42tbljun
.0/1ibnrm-0.1.0-nrkqdt63sexo4d4rumpjamleédjggpxb
.0/1libpressio-0.95.1-5tf23tmbeh7cadéywuyngpbéheégdiyd
.0/1libquo-1.3.1-ndp7emlx51gwscpvhpfykaowxychnft7
.0/10oki-0.1.7-mxejb3m44hhtbéwnpc5uppggtah53dux
.0/magma-2.7.2-edrr5tibzpd5jc4xqestslvywhauueh7
.0/mercury-2.3.1-izoh2mdb4qyxhi5avj3ljzxrxtlmbz2z
.0/metall-0.25-jeebwwbys2zfmdyqfyuro3dvsf2r7t7v
.0/mfem-4.6.0-x7rnhzmikmbulmhwoeoa7fjxswwg2hyt
.0/mgard-2023-03-31-n7ahfpéqcabbykj4o7ptch35g6zc3r7a
.0/mpark-variant-1.4.0-3q7wé6rg2n7z545w2vbqjve52ghy4bféx

.0/mpifileutils-0.11.1-rm4pm3kdybdgl7ncsbbtphaszzfotp4]
.0/nccmp-1.9.1.0-35vdd7ep5s12p34ddd7eyybzygvic22f
.0/nco-5.1.6-zy5qp30jyzq7mgl7kgp2a2lluedlrjoj
.0/netlib-scalapack-2.2.0-imu7mfp2anmcbcwhbbg50ehgthks63zp
.0/nrm-0.1.0-haqjftkngind32vhel4t4xs23oqsvtpk
.0/omega-h-9.34.13-ynfydwyldgjxfvvgsh4cwflrg3tndefz
.0/openfoam-2312-irhy7qllmi3fmdr7vec5hg34apalcy7q
.0/openmpi-5.0.1-vuexbeezm47ykepcwjobédxhpzrshmmett
.0/openpmd-api-0.15.2-cp2xfyjj2b2uclt3qceomus56pjgidlmk
.0/papi-7.1.0-gzgkp7tyhbbxptkp7tbz7z2a53bzcfmq
.0/papyrus-1.0.2-dal2geé6clé2mnaoxlgaalbjxpbjnzm3q
.0/parallel-netcdf-1.12.3-kchgz5bxj5rfahggadblynconijrvunk
.0/paraview-5.11.2-h7geicup7xh5flfvcwémémvvbvfgjhqd
.0/parsec-3.0.2209-r6q7fpyhfuoxrugoizspohwj2wjwykgh
.0/pdt-3.25.2-ktev65bmn3juabdf42vvixkqstzmbspg
.0/petsc-3.20.3-ynxsrrjé6tsvliprnjh2g46iykghsjldhc
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24.02 Release: 122+ Official Products + dependencies (gcc,

83: phist

84: plasma

85: plumed

86: precice

87: pruners-ninja
88: pumi

89: py-cinemasci
90: py-jupyterhub
91: py-libensemble
92: py-parsl

93: py-radical-saga
94: qthreads

95: quantum-espresso
96: raja

97: rempi

98: scr

99: slate

100: slepc

101: stc

102: strumpack
103: sundials

104: superlu-dist
105: swig

106: sz3

107: tasmanian
108: tau

109: trilinos

110: turbine

111: umap

112: umpire

113: unifyfs

114: upcxx

115: variorum

116: veloc

117: visit

118: vtk-m

119: wannier90
120: warpx

121: xyce

122:  zfp

PESO,)

©)

&

/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/1linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.
/spack/opt/spack/linux-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/1linux—ubuntu20.

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.

e I S S T Sl S S S R T S S S T S S R o i I I R S e e S S )

.0/phist-1.12.0-nd4plgezkinzaéroz5ke3o056niitvyud
.0/plasma-23.8.2-2no2xnu7uwyjcwqgéh5jgfnigbft5tct
.0/plumed-2.9.0-pspéufipkmcdczmbéxgcwang3oyzc25ai
.0/precice-2.5.0-wxwlgxa5obémezuxhto321luz43ze5wyb
.0/pruners-ninja-1.0.1-sna5i226xpggia5pgs751lkpjiefmukxq
.0/pumi-2.2.8-cf5t7ivcx3q71ly2bgantpjfb63pkh52b
.0/py—-cinemasci-1.3-evtrst67j7hhpojumig2konvisczhbja
.0/py—jupyterhub-1.4.1-647zpath2ghllinprlz2ipeha4yqpmdm
.0/py-libensemble-1.1.0-4paduoj2pz2ouochfvnmpegsvebcby32w
.0/py-parsl-2023.08.21-16qgftilw2rsy2bynypwabmen2tevqo4n
.0/py-radical-saga-1.20.0-2jcadlsefjs31lhef4fspwfml7c65wisbd
.0/gthreads-1.18-715ao0k4kxvgsh3xcyhmcflvp2nkr2nqv
.@/quantum-espresso—-7.3-ve2alec2023sdlv1jz3fggln7viptéyé
.0/raja-2022.10.4-xrrmkgcp4iepub2mmetkend77ppnret6é
.0/rempi-1.1.0-dtvémjpckéozhsé62wsf2oh2cwsrqy5ex
.0/scr-3.0.1-kl7ubaujbgxg7rtyéggjyussfégc3lvn
.0/slate-2023.08.25-fxdécphgxymdtxwendoicf3ra3erh2ya
.0/slepc-3.20.1-7yaga344vvuj7kp7bfrmvghffaurs5rc3
.0/stc-0.9.0-fni2k4fuvc7ertn7qowhgaiuiedb536b
.0/strumpack-7.2.0-gngbebéuvuvrk3oyxzrxbémcdfghhuxlu
.0/sundials-6.7.0-r361glynuhz35injuyh7aftmnho4amg5
.0/superlu-dist-8.2.1-nxoglgbmrvt3q76azfoipxarpyuuldhga
.0/swig-4.1.1-jzchgxz2v5smcinkr4dbjqdbn4dxqgbt
.0/sz3-3.1.7-1hvfdl43gxuhx3mblo3b6m7f3mul5hlv
.0/tasmanian-8.0-12us4psagjgpv32oftluhyah7dvkypgt
.0/tau-2.33.1-tjdyusn3gxzx3nmbiwwr7d3np24evwpo
.0/trilinos-15.0.0-o0zanynohqjbgaé53ftudddhvuevkb3pm
.0/turbine-1.3.0-4mehzhgmiyehwjqgxiav47hedro5npébg
.0/umap-2.1.0-7bhxbhmotchkgznf3ypdtrés3ousjo3m
.0/umpire-2022.10.0-34iyblbowuwhlm3dgéo4swtbarbdfxef
.0/unifyfs-2.0-rlbigm2a4qp7wedcz7dnswt53z4auo7c
.0/upcxx-2023.9.0-kftnslls5djcuv7onpbaax5h63jzrf5o
.0/variorum-0.7.0-fk3kofdfgckelbsu2cywukqzsj7m3c3p
.0/veloc-1.7-bbj3dgeyammépgmr7riosa7ltbrnxi77
.0/visit-3.3.3-4xtlxhcjdemx1f203rzqppxdfv3rvuvr
.0/vtk-m-2.1.0-hocvo42bxzdmkjmg5kagj2bi2rcn3vgp
.0/wannier90-3.1.0-y2ccl42fxetuw3xsbaywjusisfoxvligh
.0/warpx-23.08-ccutnxibazcgséwgimezyniqsk4féjch
.0/xyce-7.8.0-hilbdsluwyxfge7gepc23dbouoot3nkyv
.0/zfp-1.0.0-vnvxgiuplecwyiwggxzycbav5adhszla

Xx86 64)

Languages:

Rust

Julia with support for
MPI, and CUDA
Python

AI products

TensorBraid
OpenAl
Tensorflow
Pytorch
JAX
Horovod

EDA Tools:

Xyce

3D Visualization

Paraview

Vislt

TAU’s paraprof
Jupyter notebook ...
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New Tool in E4S 24.02: 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 60), pack-reused 531807
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-2021.11.0-2gi2xp2qs4kxwddgnibhixhgjmwvngvo)
[+] /spack/opt/spack/linux—ubuntu22.04-x86_64/oneapi-2024.0.2/gmake—4.4.1-zpg4uz3bbxf4ljfzxsm5uhhepceiwdwd
[+] /spack/opt/spack/linux—-ubuntu22.04-x86_64/oneapi-2024.0.2/boost-1.84.0-zualrbbikgéf5cvkjif227s3mebjfnov
==> Installing valgrind-3.20.0-7t4aj3mw3fokiyunéofcjgxajéteseas [4/4]
==> No binary for valgrind-3.20.0-7t4aj3mw3fokiyuné6ofcjgxajéteseas found: installing from source
==> Fetching https://mirror.spack.io/_source-cache/archive/85/8536c031dbe078d342f121fa881la9ecd205cb5a78e639005ad570011bdb9f3cé.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-3.20.0-7t4aj3mw3fokiyuné6ofcjgxajéteseas
Stage: 3.53s. Autoreconf: 0.00s. Configure: 45.60s. Build: 28.97s. Install: 3.15s. Post-install: 1.32s. Total: 1m 22.86s
[+] /home/users/sameer/tmp/spack/opt/spack/linux—ubuntu22.04-x86_64/oneapi-2024.0.2/valgrind-3.20.0-7t4aj3mw3fokiyunéofcjgxajéteseas
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> J

e4s-chain-spack.sh allows a user to extend and add new tools to an existing Spack
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

$ singularity run —-nv e4s—cuda9@-aarch64-24.02.sif
Singularity> nvidia-smi
Wed Feb 14 21:35:06 2024

NVIDIA-SMI 535.146.02 Driver Version: 535.146.02 CUDA Version: 12.2 |

I
| : : t
| GPU Name Persistence-M | Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp  Perf Pwr:Usage/Cap | Memory-Usage | GPU-Util Compute M. |
| | | MIG M. |
I + + |
| © NVIDIA GH200 480GB On | 00000009:01:00.0 Off | 0 |
| N/A  23C PO 77W / 900w | 229MiB / 97871MiB | 0% Default |
| | | Disabled |
Processes:
GPU GI CI PID Type Process name GPU Memory

I
I
| ID 1ID Usage
I
| No running processes found

Singularity> python

Python 3.8.10 (default, May 26 2023, 14:05:08)
[GCC 9.4.0] on linux

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

>>> import torch

>>> torch.cuda.get_device_name(Q)

'NVIDIA GH200 480GB'

>>> print(torch.cuda.get_arch_list())
['sm_35', 'sm_70', 'sm_75', 'sm_80', 'sm_90']
>>> [

E4S 24.02 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—-cuda90-x86_64-24.02.sif

Singularity> python

Python 3.8.10 (default, May 26 2023, 14:05:08)

[GCC 9.4.0] on linux

Type "help",

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

import
import
import
import
import
import
import
import
import
import
import
import
import
import
import

>>> [

tensorflow
torchbraid
torch

jax

keras
pandas

cv2
sklearn
numpy
scipy
matplotlib
plotly
seaborn
open3d
openai

"copyright", "credits" or "license" for more information.
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E4S 24.02 Support for GPUs: NVIDIA

$ singularity run —-nv e4s-cuda90-x86_64-24.02.sif
Singularity> spack find —-x +cuda

—— linux-ubuntu20.04-x86_64 / gccl1l.4.0
chai2022.03.0
cusz(®0.3.1

ecp—-data-vis—-sdk(1.0
exago(l.6.0
flecsi(2.2.1
flux—core(0.58.0
ginkgo(1.7.0

adios202.9.2
amrex(©24.01
arborx(®1.5
axom(0.8.1

bricks(©2023.08.25

cabana9.6.0

caliper(2.10.

0

==> 40 installed packages
Singularity> spack find -x

—— linux-ubuntu20.04-x86_64 / gccll.4.0

adios(®1.13.1
adios202.7.1
adios202.9.2

alquimia@1.1.

amleo.2.1
amrex(©24.01
amrex(024.01
arborx®1.5
arborx(®1.5
argobots®1.1
ascent(t0.9.2
axom®0.8.1
axom(0.8.1
bolt®2.0
boost(®1.79.0

bricks(2023.08.25
bricks(®2023.08.25
butterflypack®2.4.0

cabana(9.6.0
cabana(9.6.0

caliper(2.10.
caliper(2.10.
chai®2022.03.
chai(2022.03.
charliecloud®9.35
conduit(n.8.8

cp2k®@2024.1
cuda®11.8.0

0

[N ]

cuda@®12.3.0
cusz(9.3.1

darshan-runtime3.4.4
darshan-util®3.4.4
datatransferkit3.1.1

dealiiP9.5.1

dyninst(12.3.0
ecp—-data-vis—sdk(1.0
ecp—data-vis-sdk@®1.0

exago(®l.6.0
exago(l.6.0

exaworks(®0.1.0
faodel(®1.2108.1

flecsi2.2.1
flecsi(2.2.1
flite2.1.0

flux—core®0.58.0
flux—core(®9.58.0
fortrilinos®2.3.0
gasnet@2023.9.0

ginkgo(®1.7.0
ginkgo®1.7.0

globalarrays(®5.8.2

gmp6.2.1
gotcha®1.0.5
gptune®4.0.0

gromacs(®2023.3
gromacs(®©2023.3

==> 167 installed packages

Singularity> fI

gromacs(©2023.3
heffte®2.4.0
hpctoolkit(2023.08.1
hpx(01.9.1
kokkos(®4.2.00
kokkos—kernels(®4.2.00
legion(®23.06.0

h5bench®l.4
hdf501.12.3

hdf5-vol-async(®l.7
hdf5-vol-cachefvl.1
hdf5-vol-log®1.4.0

heffte®2.4.0
heffte®2.4.0

hpctoolkit®2023.08.1
hpctoolkit®2023.08.1

hpx®1.9.1
hpx®1.9.1
hypre(®2.30.0

kokkos(®4.2.00
kokkos(®4.2.00
kokkos—kernels(®4.2.00
kokkos—kernels(®4.2.00
lammps(20230802.2

1lbann(o.104

legion(23.06.0
legion(23.06.0
libcatalyst(2.0.0-rcs4

libnrm@o.1.0

libpressio®0.95.1
libpressio®9.95.1

libquo@®1.3.1

libunwind(1.6.2

loki(0.1.7
magma®2.7.2

libpressio0.95.1
magma(®2.7.2
mfem@4.6.0

mgard®2023-03-31
papi@®7.1.0
parsec®3.0.2209
petsc(3.20.3

mercury(®2.3.1
metall(®0.25

mfem®4.6.0
mfem®4.6.0

mgard®2023-03-31
mgard®2023-03-31
mpark-variant@l.4.0
mpich@4.1.2
mpifileutils(0.11.1
nccmpl.9.1.0

nco®5.1.6

netlib-scalapack(®2.2.9

nrm0.1.0

nvhpc®23.11
omega—-h(®9.34.13
openfoam®2312
openmpi@5.0.1
openpmd-apil0.15.2

papi®7.1.0
papi7.1.90

papyrus(®1.0.2
parallel-netcdf(®1.12.3
paraview(5.11.2
parsec(®3.0.2209
parsec(®3.0.2209

pdt®3.25.2

petsc(®3.20.3
petsc(3.20.3

raja2022.10.4
slate(2023.08.25
slepc(3.20.1
strumpack®7.2.0
sundials(6.7.0
superlu—-dist(8.2.1
tasmanian(8.0

phist(®1.12.0

plasma(®23.8.2

plumed(®2.9.0

precice2.5.9
pruners—-ninja1.0.1

pumi@2.2.8

py—-cinemasci@1.3
py—hbpy(3.8.0
py—jupyterhub®l.4.1
py-libensemble®1.1.0
py—-petsc4py®3.20.2
py-warpx©23.08
gthreads®1.18
quantum-espresso®7.3
raja®2022.10.4
raja2022.10.4

rempi1.1.0
scr@3.0.1

slate(®2023.08.25
slate(®2023.08.25

slepc®3.20.1
slepc(3.20.1
stc0.9.0

strumpack®7.2.0
strumpack®7.2.0
sundials(6.7.0
sundials®6.7.0
superlu®5.3.0

tau®2.33.1
trilinosP14.4.0
umpire(®2022.10.0
vtk-m@2.1.0

superlu—-dist®8.2.1
superlu-dist@®8.2.1
swig4.0.2-fortran

sz(©2.1.12.5
sz303.1.7
tasmanian(8.
tasmanian®8.
taul2.33.1
tau@2.33.1
trilinos®13.
trilinos@®14.
trilinos®15.
turbine®1.3.
umap®2.1.0
umpire@®2022.
umpire(©2022.
unifyfs(2.0

(SR

oo roe
[ IR ]

upcxx(®2023.9.0
variorum@9.7.0

veloc®l.7
visit(3.3.3
vtk-m2.0.0
vtk-m@2.1.0
wannier90@3.
xyce(7.8.0
zfpo.5.5
zfpl0.5.5

1.0
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E4S 24.02 Support for GPUs: AMD

$ singularity run —-rocm e4s—rocm90a-x86_64—-24.02.sif
Singularity> spack find -x +rocm
—— linux-ubuntu20.04-x86_64 / gcc?1l1l.4.0

amrex(©24.01 ecp—-data-vis—-sdk@1.0 hpctoolkit(®2023.08.1 magmal2.7.2 slate(®2023.08.25 tasmanian(8.09 vtk-m@2.1.0
arborx®1.5 exago(®l1.6.0 hpx(01.9.1 mfem@4.6.0 slepc(®3.20.1 tau®2.33.1

cabana®0.6.0 gasnet(2023.9.0 hypre®2.30.0 paraview(®5.11.2 strumpack®7.2.9 trilinos(15.0.0

caliper(®2.10.0 ginkgo(1.7.0 kokkos(®4.2.00 petsc®3.20.3 sundials(6.7.0 umpire®2022.10.0

chai(2022.03.0 hefftel2.4.0 legion(®23.06.0 raja2022.10.4  superlu-dist(®8.2.1 upcxx(?2023.9.0

==> 31 installed packages

Singularity> spack find -x

—— linux-ubuntu20.04-x86_64 / gcc®11.4.0

adios(®1.13.1 dealii(9.5.1 hdf5-vol-log(l.4.0 mgard®2023-03-31 pumi@2.2.8 sz303.1.7
adios2(2.7.1 dyninst(12.3.0 heffte®2.4.0 mpark-variant(®1.4.0 py—-cinemasci®l.3 tasmanian(8.90
alquimia®1.1.9 ecp—data-vis-sdk(@1.0 heffte2.4.0 mpich®4.1.2 py—-h5py®3.8.0 tasmanian(8.0
aml@0.2.1 ecp—data-vis—-sdk(1.0 hpctoolkit(2023.08.1 mpifileutils(0.11.1 py—-jupyterhub®l.4.1  tau@2.33.1
amrex(©24.01 exago®l.6.0 hpctoolkit(®2623.08.1 nccmpll.9.1.0 py-libensemble(®1.1.0 tau@2.33.1
amrex(©24.01 exago®l.6.0 hpx01.9.1 nco®5.1.6 py—-petsc4py(3.20.2 trilinos(13.0.1
arborx@®l.5 exaworks(®0.1.0 hpx(01.9.1 netlib-scalapack(®2.2.0 py-warpx(@23.08 trilinos(15.0.0
arborx®1.5 faodel®1.2108.1 hypre®2.30.0 nrm@0.1.9 gthreads®1.18 trilinos(15.0.0
argobots®1.1 flecsi®2.2.1 hypre(®2.30.0 nvhpc®23.11 guantum-espresso(l7.3 turbine1.3.0
ascent(®0.9.2 flite2.1.0 kokkos(®4.2.00 omega-h(©9.34.13 raja2022.10.4 umap®2.1.0

axom(0.8.1 flux—core(®0.58.0 kokkos(®4.2.00 openfoam®2312 raja®2022.10.4 umpire(®2022.10.0
bolt(2.0 fortrilinos(®2.3.0 kokkos—kernels(®4.2.00 openmpi(5.0.1 rempi@1.1.0 umpire(®2022.10.0
boost(®1.79.0 gasnet(®2023.9.0 lammps(©20230802.2 openpmd-api®0.15.2 scr@3.0.1 unifyfs®2.0

bricks®2023.08.25
butterflypack®2.4.0

cabana®0.6.0

gasnet(®2023.9.0
ginkgo(1.7.0
ginkgo(1.7.0

lbann(0.104
legion(®23.06.0
legion(®23.06.0

papi@®7.1.0
papyrus(®1.0.2
parallel-netcdf(®1.12.3

slate(®2023.08.25
slate(02023.08.25
slepc®3.20.1

upcxx(02023.9.0
upcxx(02023.9.0
variorum@®9.7.0

cabana®0.6.9 globalarrays®5.8.2 libcatalyst(2.0.0-rc4 paraview®5.11.2 slepc(®3.20.1 veloc(l.7
caliper(®2.10.9 gmpR6.2.1 libnrm@2.1.0 paraview®5.11.2 stc0.9.0 visit(3.3.3
caliper(®2.10.9 gotcha1.0.5 libpressio®0.95.1 parsec(®3.0.2209 strumpack(®7.2.0 vtk-m©2.0.0
chai(2022.03.0 gptune4.0.0 libquo®1.3.1 pdt3.25.2 strumpack®7.2.0 vtk-m@2.1.0
chai2022.03.0 gromacs(®2023.3 libunwind@1.6.2 petsc(3.20.3 sundials(6.7.0 wannier9003.1.0
charliecloud®9.35 h5bench@®1.4 lokiro.1.7 petsc(3.20.3 sundials(6.7.0 xyce(7.8.0
conduit®0.8.8 hdf501.12.3 magma@®2.7.2 phist1.12.0 superlu®5.3.0 zfplo.5.5
cp2k(2024.1 hdf501.14.3 mercury(®2.3.1 plasma®23.8.2 superlu—-dist(8.2.1

metall(0.25
mfem®4.6.0
mfem®4.6.0

darshan-runtime@®3.4.4 hdf5-vol-async(l.7
darshan-util@3.4.4 hdf5-vol-cache@vl.1
datatransferkit®3.1.1 hdf5-vol-log(1.4.0
==> 158 installed packages

Singularity>
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plumed®2.9.0
precice(®2.5.0
pruners—-ninja@1.0.1

superlu—-dist(8.2.1
swig®4.0.2-fortran
sz(02.1.12.5




E4S 24.02 Support for GPUs: Intel

$ singularity run e4s—oneapi-x86_64-24.02.sif
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®2024.0.2
amrex(©24.01 blaspp®2023.11.05 ginkgo®l.7.0
arborx(@1.5 cabana(0.6.0 heffte(®2.4.0
==> 14 installed packages

Singularity> spack find -x

—— linux-ubuntu22.04-x86_64 / gcc®11.4.0
hdf5@1.12.3 papi@7.1.0

—— linux-ubuntu22.04-x86_64 / oneapi®2024.0.2
adios@®1.13.1 darshan-runtime(3.4.4 hdf5-vol-async(l.7
adios202.8.3 darshan-util@3.4.4 hdf5-vol-cache@®vl.1
amlee.2.1 datatransferkit3.1.1 hdf5-vol-log®l.4.0
aml@o.2.1 dealii@9.5.1 heffte2.4.0
amrex(024.01 ecp—data-vis-sdk®1.0  heffte2.4.0
amrex(24.01 exago(l.6.0 hpx@1.9.1

arborx(®1.5 exaworks(®0.1.0 hypre®2.30.0
arborx(@1.5 faodel(®1.2108.1 intel-oneapi-mpi®2021.11.0
argobots(@1.1 flecsi@2.2.1 kokkos(®4.2.00
ascent(0.9.2 flit@2.1.0 kokkos(®4.2.00
axom(®0.8.1 flux—core®0.58.0 kokkos—kernels(®4.2.00
bolt(2.0 fortrilinos(2.3.9 kokkos—kernels(®4.2.00
boost(1.84.0 gasnet(®2023.9.0 lammps(©20230802.2
bricks@2023.08.25 ginkgo®1.7.0 legion(@23.06.0
butterflypack(®2.4.0 ginkgo1.7.0 libnrm@o.1.0
cabana(0.6.0 globalarrays(®5.8.2 libquo®1.3.1
cabana®9.6.0 gmp6.2.1 libunwind1.6.2
caliper(2.10.0 gotcha®1.0.5 lokiee.1.7
chai@2022.03.0 gptune®4.0.0 mercury®2.3.1
charliecloud®d.35 gromacs(®©2023.3 metall(o.25
conduit(0.8.8 h5bench@l. 4 mfem®4.6.0

==> 126 installed packages

Singularity> I

kokkos®4.2.00 lapackpp2023.11.05
kokkos(®4.2.00 petsc(®3.20.3

mgard@2023-03-31
mpark-variant(1.4.0
mpifileutils(0.11.1
nccmp®1.9.1.0
nco®5.1.6
netlib-scalapack(2.2.0
nrm0.1.0
omega-h®9.34.13
openmpi®5.0.1
openpmd-api0.15.2
papyrus(®1.0.2
parallel-netcdf(®1.12.3
parsec(®3.0.2209
pdt®3.25.2
petsc@®3.20.3
petsc@®3.20.3
phist@1.12.0
plasma(®23.8.2
plumed(®2.9.0
precice(2.5.0
pruners—-ninja®1.0.1

slate(®2023.08.25
sundials(6.7.0

tau@2.33.1
upcxx(©2023.9.0

pumi2.2.8
py-cinemasci@®l.3
py—hbpy(3.8.0
py—-jupyterhub®l.4.1
py-libensemble®1.1.0
py—-petsc4py®3.20.2
py-warpx©23.08
gthreads®1.18
raja@2022.10.4
rempi@l.1.0
scr@3.0.1
slate(®2023.08.25
slate(®2023.08.25
slepc®3.20.1
stc(0.9.0
strumpack®7.2.0
sundials(6.7.9
sundials(6.7.90
superlu®5.3.0
superlu-dist®8.2.1
swig@P4.0.2-fortran

§z02.1.12.5
sz303.1.7
tasmanian(8.9
tau@2.33.1
tau@2.33.1
trilinos@13.
trilinos@15.
turbine®1.3.
umap®2.1.0

[ RN R

umpire(©2022.10.

unifyfs@®2.0
upcxx(@2023.9.0
upcxx(©2023.9.0
variorum®9.7.0
veloc(®1l.7
vtk-m@2.0.0

wannier9e03.1.0

xyce(7.8.0
zfp0.5.5

SIS

0

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

2N

PESQ

(

26




E4S 24.02 Support for GPUs: Intel Data Center GPU Max (aka PVC)

$ singularity run e4s—oneapi-x86_64-24.02.sif
Singularity> clinfo -1
Platform #0: Intel(R) FPGA Emulation Platform for OpenCL(TM)
"—— Device #@: Intel(R) FPGA Emulation Device
Platform #1: Intel(R) OpenCL
‘— Device #0: Intel(R) Xeon(R) Silver 4410T
Platform #2: Intel(R) OpenCL Graphics
"—— Device #0: Intel(R) Data Center GPU Max 1100
Singularity> spack find -dl1 hypre
—— linux-ubuntu22.04-x86_64 / oneapi(®2024.0.2
zru7ex] hypre?2.30.0

zpg4uz3 gmake@®4.4.1

2qi2xp2 intel-oneapi-mpi®2021.11.0
bfnvkxz openblas(@.3.26

kpcnpil perl®5.38.90

3hes7b4 berkeley-db(18.1.40
tpb5mkt bzip201.0.8

7zwrc6j diffutils@3.9
dlt7okv libiconv@1.17
z6erbé6dm gdbm@®1.23

mc7mfjt readline(8.2
py23jjv ncurses@6. 4
ja3taxz pkgconf(®1.9.5
gzqmxiw zlib-ng®2.1.5

==> 1 installed package

Singularity> which dpcpp
/opt/intel/oneapi/compiler/2024.0/bin/dpcpp
Singularity> which icpx
/opt/intel/oneapi/compiler/2024.0/bin/icpx
Singularity> which mpiifx
/opt/intel/oneapi/mpi/2021.11/bin/mpiifx
Singularity> [

E4S 24.02 packages in oneAPI containers are now built with Intel compilers with Intel MPI




24.02 Release: 122+ Official Products + dependencies (gcc, ppcoéle)
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/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.

Q4—-ppcbsle/gee-9.
Q4—-ppcbsle/gee-9.
Q4—-ppcbsle/gee-9.
Q4—-ppcbsle/gece-9.
Q4—-ppcbsle/gec-9.
04—ppcébsle/gece-9.
Q4—ppcébsle/gee-9.
04—ppcébsle/gee-9.
04—ppcébsle/gece-9.
04—ppcébsle/gee-9.
Q4—ppcébsle/gece-9.
Q4—ppcébsle/gee-9.
04—ppcébsle/gee-9.
04—ppcébsle/gece-9.
04—ppcébsle/gece-9.
Q4—ppcébsle/gece-9.
04—ppcébsle/gee-9.
04—ppcébsle/gee-9.
04—ppcébsle/gee-9.
Q4—ppcébsle/gece-9.
04—ppcébsle/gece-9.
04—ppcébsle/gee-9.
Q4—ppcébsle/gece-9.
04—ppcébsle/gece-9.
04—ppcébsle/gece-9.
04—ppcébsle/gece-9.
04—ppcéLtle/geec-9.
04—ppcébsle/gece-9.
04—ppcébsle/gece-9.
Q4—ppcébsle/gece-9.
04—ppcéLtle/geec-9.
Q4—ppcébsle/gece-9.
04—ppcébsle/gece-9.
@4—-ppcbsle/gee-9.
04—ppcébLtle/gee-9.
@4-ppcbsle/gee-9.
@4-ppcbsle/gee-9.
@4-ppcbsle/gee-9.
04—ppcébLtle/gee-9.
@4-ppcbsle/gee-9.
@4-ppcbsle/gee-9.

.0/adios2-2.9.2-5q5v151pzmxobujst2v2tséqqultqjnl
.0/alquimia-1.1.0-xke5dbutys22d77dfqlpi3wgpp4sriwe
.0/aml-0.2.1-xxrddsxxdrno2rvbfw2lgsnwauuc5tlj
.0/amrex—24.01-hugvv5035nm36pudyvuxxsy7g5bp3zzr
.0/arborx-1.5-dpfdgcggo5c256pmvpesaxjés3ete2iw
.0/argobots-1.1-mkrjub4uyen7hoali3kré3kj2m4cfduv
.0/ascent-0.9.2-an7y4an2q3z553usqqg4xmézr25cmyyeh
.0/axom-0.8.1-wv3xmeenyloprjo55wiamcryyshbemhyp
.0/blaspp-2023.11.05-item4osempfzczyjg2bcdc7spygeptt]
.0/bolt-2.0-wuf4igbogqsopggcjoxwy3ré6d3rwsxous
.0/bricks-2023.08.25-2ivsswyzlmez4yboxz2g45qgdzh5zbp4
.0/butterflypack-2.4.0-vblaiupihjvwbjdnyb5mo3yaops2khfa
.0/cabana-0.6.0-11dih6scvktwauvlx246c3issfkecqdni
.0/caliper-2.10.0-cyqwbfthchbznrbm3nc5razd7qqg4utw
.0/camp-2022.10.1-57yc2wvrd4ug2xmzgqftsjshshé6ceinx
.0/chai-2022.03.0-mnj2xurzajvvwrn27rdzmy7wdfnokcc3
.0/charliecloud-0.35-o04uwfvhtvss2t7oxiur4sfbéaakkheo3di
.0/cp2k-2024.1-xey7kmuo7q2jvzpjfifdexnmpvj36rxt
.0/conduit-0.8.8-srp3zkdkxsn7ikgaséfwltameppjg5on
.0/darshan-runtime-3.4.4-6mbdttv53dff32qqet22h7zbjy7vr35c
.0/datatransferkit-3.1.1-7pkvazhicpyféyrb4qcqzmkrelzm2xmz
.0/dyninst-12.3.0-vn3kabfleasxmk24obvrg5j4wt2tu2wh
.0/ecp-data-vis—sdk-1.0-wvdbjlwlycbcg4fhggzmajxrcospdbwp
.0/exago-1.6.0-ykzmjbwhsdmagv5gy3nygxysyqywpc2h
.0/exaworks-0.1.0-f5qqslymipihs3ghxdlucokurcnéwsmc
.0/faodel-1.2108.1-ré6wixzybad26e6x7zsu753nsaggb7kt4
.0/flecsi-2.2.1-x5vwlk7oxtonkjpaagnhmelcvkyzspeh
.0/flit-2.1.0-6uvpzojtpslwlt2yuycupavgcfukoqged
.0/flux—core-0.58.0-julahjgbhoimlégsolptzcidtzf5jkuc
.0/flux-sched-0.32.0-okcaboh755ab2k33e43y7ewyw5wfkvr2
.0/fortrilinos-2.3.0-6php2j7p3dhs3j27tkhsudlu3dwibsmxq
.0/gasnet-2023.9.0-ys2azjjkéubxvt2sécabv2yv26lukifg
.0/ginkgo-1.7.0-7sjpvydbjg331l6zzoorxxbcrp3xupdrg
.0/globalarrays-5.8.2-6nfjxqcé6h4okjl7pne2dpqgpcys4hmzom
.0/gotcha-1.0.5-5i1fdy2gfswjy64wmvogy323kfého3in
.0/gptune-4.0.0-ws7pwxr5vyndzewaatnjrfljqticjv7o
.0/gromacs-2023.3-dcqde575bzqst3ggqizhxytgnd3iukw3a
.0/h5bench-1.4-nhé6ctn6jgkludtnohldzrdjwoajyxnks
.0/hdf5-1.14.3-uwydt7vvgj76xffelfifméw3if2xz5xz
.0/hdf5-vol-async-1.7-rjymicz5wglrg3vnxlv2yfituh4in5by
.0/hdf5-vol-cache-vl.1-aké6dzztxzvwgebwgérujue4eusunkeebd

GPU runtimes for IBM Power
« CUDA12.3
« NVHPC 23.11

Languages
« Julia with MPIl and CUDA
« Python

EDA Tools
« Xyce

CFD Tools
« OpenFOAM

Al packages for NVIDIA GPU
« TensorFlow

« PyTorch

« LBANN
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24.02 Release: 122+ Official Products + dependencies (gcc,

42:
43:
44
45:
46:
47:
48:
49:
50:
b1:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77:
78:
79:
80:
81:
82:

hdf5-vol-log
heffte

hiop
hpctoolkit
hpx

hypre

kokkos
kokkos—kernels
lammps
lapackpp
lbann

legion
libnrm
libpressio
libquo

loki

magma
mercury
mgard

metall

mfem
mpark-variant
mpich
mpifileutils
nccmp

nco

netcdf-c
netlib-scalapack
nrm

omega-h
openfoam
openmpi
openpmd-api
papi

papyrus
parallel-netcdf
paraview
parsec

pdt

petsc

plasma

/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/usr/local/mpich/install/mpich

/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.

04—ppcésle/gee-9.
Q4—-ppcébLtle/gee-9.
04—ppcébLtle/gee-9.
04—ppcéLsle/gee-9.
04—ppcéLsle/gee-9.
04-ppcésle/gee-9.
04-ppcésle/gee-9.
04—ppcésle/gee-9.
04—ppcésle/gee-9.
04—ppcéLtle/gee-9.
04—ppcébLsle/gee-9.
04—ppcéLsle/gee-9.
04—ppcéLsle/gee-9.
04—ppcésle/gee-9.
04—ppcésle/gece-9.
04—ppcésle/gee-9.
04-ppcébLtle/gee-9.
Q4—ppcébLle/gee-9.
04—ppcébLtle/gee-9.
04—ppcéLsle/gee-9.
04—ppcésle/gee-9.
04—-ppcésle/gee-9.

@4—ppcésle/gee-9.
04—-ppcébLtle/gee-9.
04-ppcébLtle/gee-9.
04—ppcéLsle/gee-9.
04—ppcéLsle/gee-9.
04—ppcésle/gee-9.
04-ppcésle/gee-9.
04-ppcésle/gee-9.
@4—ppcésle/gee-9.
04-ppcébLtle/gee-9.
@4—ppcébLtle/gee-9.
Q4—ppcéLsle/gee-9.
04—ppcéLsle/gee-9.
04—ppcésle/gee-9.
04—ppcésle/gece-9.
04-ppcésle/gee-9.
@4—ppcésle/gec-9.
04-ppcébLtle/gee-9.

.0/hdf5-vol-log-1.4.0-rnxshnopjahslo2aprakh5r437een3ep
.0/heffte-2.4.0-jbajlownymgkk2jdss2ihxéjbaiekni4
.0/hiop-1.0.0-udfo2pbsp6t7pj5eltile2ohghgalhvv
.0/hpctoolkit-2023.08.1-q4gwj53adcbssbiigsdéicjuobgpaezy
.0/hpx-1.9.1-hzzez7mprcseh3t653avyrwhvcir24b6é
.0/hypre-2.30.0-werssxrnmvjzghjidé7z4lgmdtcj563d
.0/kokkos—-4.2.00-03jqfhgéipv4tppkpnpn53gidhfngqgde
.0/kokkos—kernels—4.2.00-q3dufrmkjyrrkatxxrmzx63dgsfftt7g
.0/1ammps—20230802.2-1nvoktfrtidpitdccxnobagfv5oua4cé
.0/lapackpp-2023.11.05-7q3mjxzt4z4hzby3pig21lpn7pj54wxws
.0/1bann-0.104-imdc66dotonmerc5camppeébrpwsljdgn
.0/legion-23.06.0-pimbo3z4xauc2pépljgappyioblosmft
.0/1libnrm-0.1.0-laxddnxsiqwégncdifektjrrjéwkdiy6
.0/1ibpressio-0.95.1-thqdww3jjh3phdtl3iefo3vreh3u33uk
.0/1ibquo-1.3.1-hpxkhdcy2wo7yy4a7p3plbdysjfynbxp
.0/1loki-0.1.7-zzjmrbyhvynvh2tms43pwjjxrzgéxkzyt
.0/magma-2.7.2-cahm2antfbfsf3rug52dc7ntjéjbdg2j
.0/mercury-2.3.1-uy72eqdfvggodcnzlx4wtdwvkrbdurzd
.0/mgard-2023-03-31-qdbs3ql2p2bhsé6f2vaerrbibod3efqc3
.0/metall-0.25-47w5sph2pk2ggczc5ecmkmlt2350xmvfd
.0/mfem-4.6.0-x1cp32lyuféls5lywrmkzne4rwftorzj4
.0/mpark-variant-1.4.0-sh43gm5a2wghz5iwkum7mynee7t5zdr2

.0/mpifileutils-0.11.1-bzmwd5né6ye34v3tuldsmv3jrhtdied3f
.0/nccmp-1.9.1.0-bpmjwz3rdfueuly4fscrulkwaktdhjtg
.0/nco-5.1.6-3csraps4ul2kbrxgbdpamozsisd2égne
.0/netcdf-c-4.9.2-wbrl7olreipvypjbhfwdjmmdlhtmh2wp
.0/netlib-scalapack-2.2.0—qcazegm74tya6lvmdgcjbniwskrwkédd
.0/nrm-0.1.0-iht2k72yhhpcé5yfsrlayrirbsokvfx7
.0/omega—-h-9.34.13-wubhvong25egioejqg3gxxldslmfknkxr
.0/openfoam-2312-uhzwt46nl4z2iwsoeciuybkglécemllx
.0/openmpi-5.0.1-zitxesuswewwoslvzgrbdemy55furrxé
.0/openpmd-api-0.15.2-2ng5pwnp4trxmjn7ai7j26fkbfddysbb
.0/papi-7.1.0-eypbéczwm2uugnajslvck752k34kfawfa
.0/papyrus-1.0.2-gmféwerpe36rfniwixpi3xaxsigcgsst
.0/parallel-netcdf-1.12.3-cjfct773cnory3f3yrerz434z7ygis6f
.0/paraview-5.11.2-07alhry656hkb22uhkwmroalntyo2crv
.0/parsec-3.0.2209-5p25dsoeasd75yzfgtutpvwdjiahfcny
.0/pdt-3.25.2-6hncbcwjb66y2kuhxveheihmi7rtwkgc2
.0/petsc-3.20.3-qgid2evxvlotunbv4gapbtmstl7i3alub
.0/plasma-23.8.2-jbn7mcye2xzteeaugk5jkolecgqcsemr

ppco4le)




24.02 Re

83:
84:
85:
86:
87:
88:
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:

plumed

precice
pruners—-ninja
pumi
py-cinemasci
py—-jupyterhub
py-libensemble
py—-parsl
py-radical-pilot
py-radical-saga
qthreads
quantum-espresso
raja

rempi

scr

slate

slepc

stc

strumpack
sundials
superlu
superlu-dist
swig

sz

sz3

tasmanian

tau

trilinos
turbine

umap

umpire

unifyfs

upcxx

veloc

visit

vtk-m
wannier99

warpx
xyce
zfp

ease: 122+ Official Products + dependencies (gcc, ppct4le)

/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.

04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbLle/gee-9.
04—ppcbsle/geec-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbLle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbLle/gee-9.
04—ppcbsle/gee-9.
04-ppcbLle/gee-9.
04—ppcbsle/geec-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gece-9.
04—ppcbsle/gee-9.
04-ppcbLle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcbLle/gee-9.
04—ppcbsle/gee-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.
04-ppcb4sle/gee-9.
04—ppcbsle/geec-9.
04-ppcbsle/gee-9.
04—ppcbsle/gee-9.

.0/plumed-2.9.0-swuscwal3rdncfcpsh3dxéytvbhsmkx5
.0/precice-2.5.0-ijgnoc3purfo7ruquwsw7dd4676szcin
.@/pruners-ninja-1.0.1-2sncxi4tchnkjbvxjknbmgivv4cslik7
.0/pumi-2.2.8-2zi5iehwapnzrrn3ens5frvbhgay7in3
.0/py-cinemasci-1.3-27c5hriwor4arwer3bhvimécgecokzzz
.0/py—-jupyterhub-1.4.1-f52md365puankvcdtqd4w7unzfj3kysw
.0/py-libensemble-1.1.0-txrv7geddljxgkné4vzmgfiwz7s6ijty
.0/py—-parsl-2023.08.21-prai3djybytzgciiicdéyofaumniudbcb
.0/py-radical-pilot-1.20.0-kpjih2zgwfvugpakf5y5fqixxsj2oly5s
.0/py-radical-saga-1.20.0-tjohn4jmnmmiégyx4pundtlqzbzzkhcsq
.0/gthreads-1.18-ccjrdytscqpgm3ywrd4xm7aqis7v4msp
.0/quantum—espresso-7.3-66qrplfwrwé65foppips47mqzk7pt52xh
.0/raja-2022.10.4-hqzbr7jeronbqcii2eéqlabcai3wbgrl
.0/rempi-1.1.0-mtrxdiwsycr4lzs5qeuf4npsvtcsmyg]
.0/scr-3.0.1-wcax6z2zdgqro3mnccwsz1lrkfbjjqqsyw
.0/slate-2023.08.25-xezth23gtyb36ztx52savc2nwhoqzuda
.0/slepc-3.20.1-vy62tnc25xhgeapzbrxtoiwbhmgszilm
.0/stc-0.9.0-b7cmomhumzdf3kvpcykp3potr7x5ctox
.0/strumpack-7.2.0-yédzyt2qqp3pw622e33nvhgamfhxw7la
.0/sundials-6.7.0-rwqgqownyhvpmdzobpuass4tclgsbriabq
.0/superlu-5.3.0-cwpgjefdtbscémtuaixzhé6pexbzvipn?7
.0/superlu-dist-8.2.1-7dkdt51vocjay27nfag7yasléjpkarlj
.0/swig-4.1.1-7zd1d5ytgugwv7bze5x553hxghirgpma
.0/sz-2.1.12.5-klmglixoyiuzxnmkgnbgey5esiueb5di
.0/sz3-3.1.7-cwxvy7sitayp4sl3tw266po542s5ub7a
.0/tasmanian-8.0-ioosv7a6xiyjbv2n6iq762mmyhtr7ijo
.0/tau-2.33.1-gibd4g5h35s7kyreky51lwgthxo5nswmu
.0/trilinos-15.0.0-j4ng5pboovgkvcapswtsdllh3mkzdcr?
.0/turbine-1.3.0-p4ebye3wtev26zgbibimcqdtfxfutiha
.0/umap-2.1.0-ktzsbeefjmva2dj2s72ubtqnx2o0i4yae
.0/umpire-2022.10.0-fdgmwSmoex2tew7i4ag3dvlpsgmlgnty
.0/unifyfs—2.0-kiotvsqahcrz54ng46anfamnl3kpljfy
.0/upcxx-2023.9.0-zhmoyegt2ogbdbr1571ndqvo5tsmbltr
.0/veloc-1.7-yn4gvj212ucybj7kqgqgnheétjkfyggjec
.0/visit-3.3.3-1wfls3dyzg4aslir2japfkx5dz7q3jmz
.0/vtk-m-2.1.0-z2y3jp5pk7fedztcdbfhluaks7clap6t
.0/wannier90-3.1.0-fzvxevlgxa4refdé6c7jrl7k77ilxfxpx
.0/warpx-23.08-yt3vytujmxpé2ho5vbjdmrb2o0i7cjdrr
.0/xyce-7.8.0-fyvke3wé6kf324fh5536tsnxhgjhcxd7p
.0/zfp-1.0.0-tdfdz4mb5keequkll2gfbh3pclbébgnm2

Supports
IBM Power10 and
Power 9 processors
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E4S 24.02 Support for GPUs: NVIDIA CUDA on IBM ppc64le

$ singularity run e4s—-cuda70-ppcé4tle-24.02.sif

Singularity> lscpu | grep "Model name"

Model name: POWER10 (architected), altivec supported
Singularity> spack find +cuda

—— linux-ubuntu20.04-ppcésle / gcc®9.4.0

adios202.9.2 camp(®2022.10.1 gromacs(2023.3 kokkos(®4.2.00 nccl®2.19.3-1 slate(®2023.08.25 umpire(®2022.10.0
aluminum@l.4.1 camp(02022.10.1 heffte®2.4.0 kokkos(®4.2.00 nvcomp®2.2.0 slepc®3.20.1 upcxx(©2023.9.0
amrex(©24.01 chai2022.03.0 hiop(1.0.0 kokkos—kernels(®4.2.00 omega—-h(®9.34.13 strumpack(®7.2.0 vtk-m@2.1.0
arborx(®1.5 cusz(0.3.1 hpctoolkit(®2023.08.1 lammps(20230802.2 papi®7.1.0 sundials(6.7.0 zfp0.5.5
axom@0.8.1 dihydrogen(0.3.0 hpx01.9.1 lapackpp(2623.11.05 paraview?5.11.2 superlu-dist(8.2.1

blaspp®2023.11.05 ecp—-data-vis—sdk®1.0 hwloc(2.9.1 lbann(®0.104 parsec®3.0.2209 tasmanian(8.0

bricks®2023.08.25 exago(l.6.0 hwloc®2.9.1 legion(23.06.0 petsc®3.20.3 tau®2.33.1

cabana®9.6.0 flecsi®2.2.1 hydrogen(®1.5.3 magma®2.7.2 petsc®3.20.3 trilinos@14.4.0

caliper(02.10.0 flux—core(0.58.0 hypre®2.30.0 mfem@®4.6.0 raja(0.14.9 umpire®6.0.0

camp(0.2.3 ginkgo(®1.7.0 kokkos(®4.1.00 mgard(02023-03-31 raja(2022.10.4 umpire(®2022.10.0

==> 64 installed packages
Singularity> spack find -x
—— linux-ubuntu20.04-ppcé4sle / gcc®9.4.0

adios(1.13.1 darshan-runtime@3.4.4 hdf5-vol-cache@vil.1 metall(0.25 plasma(®23.8.2 swig@4.0.2-fortran
adios202.7.1 darshan-util@3.4.4 hdf5-vol-log(@l.4.0 mfem@4.6.0 plumed(®2.9.0 sz(©2.1.12.5
adios202.9.2 datatransferkit®3.1.1 hdf5-vol-logl.4.0 mfem@4.6.0 precice(2.5.0 sz303.1.7
alquimia(®1.1.0 dyninst(12.3.0 heffte®2.4.0 mgard(02023-03-31 pruners—-ninja@1.0.1  tasmanian(8.0
aml(o.2.1 ecp—data-vis—-sdk@1.0 heffte®2.4.0 mgard(2023-03-31 pumi®2.2.8 tasmanian@8.0
amrex(®©24.01 ecp—data-vis-sdk@1.0  hpctoolkit(®2023.68.1  mpark-variant(1.4.0 py-cinemasci@l.3 tau@2.33.1
amrex(©24.01 exago®l.6.0 hpctoolkit(2023.08.1 mpich@4.1.2 py-h5py@©3.8.0 tau®2.33.1
arborx(®1.5 exago(l.6.0 hpx(01.9.1 mpifileutils(0.11.1 py-jupyterhub@®l.4.1  trilinos(13.0.1
arborx®1.5 exaworks(®0.1.0 hpx®1.9.1 ncemp®1.9.1.0 py-libensemble(1.1.0 trilinos®l14.4.0
argobots(®1.1 faodel(®1.2108.1 hypre®2.30.0 nco®5.1.6 py-petsc4py®3.20.2 trilinos(15.0.0
ascent(®0.9.2 flecsi®2.2.1 hypre®2.30.0 netlib-scalapack(®2.2.0 py-warpx(©23.08 turbine®1.3.0
axom@0.8.1 flecsi®2.2.1 kokkos(®4.2.00 nrm@0.1.0 gqthreads®1.18 umap(2.1.0
axom®0.8.1 flite2.1.0 kokkos(®4.2.00 nvhpc®23.11 quantum-espresso(®7.3 umpire(®2022.10.0
bolt®2.0 flux—core(0.58.0 kokkos—kernels(®4.2.00 omega—h(®9.34.13 raja2022.10.4 umpire(®2022.10.0
boost(®1.84.0 flux—core®0.58.0 kokkos—kernels(®4.2.00 omega—-h(9.34.13 raja2022.10.4 unifyfs@2.0
bricks®2023.08.25 fortrilinos®2.3.0 lammps(©20230802.2 openfoam®2312 rempi1.1.0 upcxx(2023.9.0
bricks®2023.08.25 gasnet(02023.9.0 lammps(©20230802.2 openmpi@5.0.1 scr(®3.0.1 upcxx®©2023.9.0
butterflypack(®2.4.0 ginkgo®l1.7.9 lbann@®0.104 openpmd—api0.15.2 slate®2023.08.25 veloc(1.7
cabana®9.6.9 ginkgo1.7.0 lbann0.104 papi7.1.0 slate®2023.08.25 visit(3.3.3
cabana®9.6.0 globalarrays(®5.8.2 legion(®23.06.0 papi7.1.0 slepc3.20.1 vtk-m@2.0.0
caliper(2.10.0 gmpe6.2.1 legion(23.06.0 papyrus(®1.0.2 slepc(3.20.1 vtk-m@2.1.0
caliper(2.10.0 gotcha1.0.5 libcatalyst®2.0.0-rc4 parallel-netcdf(@1.12.3 stc(0.9.0 wannier90(03.1.0
chai(2022.03.0 gptune4.0.0 libnrm@o.1.0 paraview®5.11.2 strumpack®7.2.0 xyce(7.8.0
chai2022.03.0 gromacs(®2023.3 libpressio(n.95.1 paraview®5.11.2 strumpack(®7.2.0 zfpo.5.5
charliecloud®®.35 gromacs(®2023.3 libquo@®1.3.1 parsec(®3.0.2209 sundials®6.7.0 zfp0.5.5
conduit(9.8.8 h5bench@l.4 libunwind@1.6.2 parsec(®3.0.2209 sundials(6.7.0
cp2k02024 .1 hdf501.12.3 loki(9.1.7 pdt®3.25.2 superlu@5.3.0

/’\\ cuda@ll.4. 4 hdf501.14.3 magma®2.7.2 petsc(®3.20.3 superlu-dist@8.2.1
cusz(®9.3.1 hdf5-vol-async@®l.7 mercury(®2.3.1 petsc(®3.20.3 superlu-dist@8.2.1

Singularity> I

PESO 7 ==> 170 installed packages




24.02 Release: 122+ Official Products + dependencies (gcc, aarch64)

1: adios2

2: alquimia

3: aml

4: amrex

5: arborx

6: argobots

7: ascent

8: axom

9: blaspp
10: bolt
11: butterflypack
12: cabana
13: caliper
14: camp
15: chai
16: charliecloud
17: conduit
18: cp2k
19: cusz

20: darshan-runtime
21: datatransferkit
22: dealii

23: dyninst

24: ecp-data-vis-sdk
25: exago

26: exaworks

27: exago

28: faodel

29: flecsi
30: flit
31: flux-core
32: flux-sched
33: fortrilinos
34: gasnet
35: ginkgo
36: globalarrays
37: gotcha
38: gptune
39: gromacs
40: hbbench
41: hdfb

S

/spack/opt/spack/linux-ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux-ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux-ubuntu2e.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2e.

@4—aarché4/gcec-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
0@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.

.0/adios2-2.9.2-kttrkhmib3t53wéeb6bdézjwrnpkakgpu
.0/alquimia-1.1.0-0037weogbknwcqits34cymzjg7k57ytg
.0/aml-0.2.1-emjezjsnrhbv3osv7fimjtyrfd4va3fg
.0/amrex-24.01-abeukfnxd4i3zpmah3asgje5owmaufxz
.0/arborx-1.5-wuufubz7c2xaijj4io35tbmngllmtbwr
.0/argobots-1.1-6xtoicjumtnlcjfamfjvwébamxqthéhy
.0/ascent-0.9.2-p23zg303rn27o0khéeeao5cdztzpfcoch
.0/axom-0.8.1-qv7krybgptvdhzgp427sdf677khfgbsb
.0/blaspp-2023.11.05-1jjudzx6cébsgmkiwmmebgvrdwyztb5p
.0/bolt-2.0-mtvbpvngh2vo2dserystizqva511té4p
.0/butterflypack-2.4.0-3cgnbhigma43le6qdlndupnxrcldbnuf
.0/cabana-0.6.0-tsw33wg452v55y50xouwsp3u7gcjwv3m
.0/caliper-2.10.0-zpéml2jdbt3gffulid5ustuqsi7bgngx
.0/camp-2022.10.1-eessck5jqyxc4ra7imghgzj4pbohasdp
.0/chai-2022.03.0-aflnyzsbittbgét4snipojgjdsim76gg]
.0/charliecloud-0.35-wg7pégfhnbu6z2odd2ag4fhgijmsrdoébt
.0/conduit-0.8.8-jgougwpnwgboknh2pcxjhgffkxspg7sv
.0/cp2k-2024.1-pfl76kwc2lweumtbjpffizj7j3wzsq7u
.0/cusz-0.3.1-vpgfbjaqtctsss232cgp2mtduzwohygé
.0/darshan-runtime-3.4.4-p433exfririwrwwgbuopxndnug7as7ox
.0/datatransferkit-3.1.1-kévo4hvgijy4n57ugtneltggwod347wo
.0/dealii-9.5.1-oslwsc4jaj7zzmbhmgwsv3v37x37rmve
.0/dyninst-12.3.0-4czjfp3x1lngisn3qvez3o056m7upvzwig
.0/ecp—data-vis—sdk-1.0-kwzcykrkvidl5xb7rztas7ré6eéynzcsm
.0/exago-1.6.0-to7iejuwsd5esrxhyl3zrimsybkihkag
.0/exaworks—-0.1.0-65isqloxfijbasgzmn3meé67dje27rs4zy
.0/exago-1.6.0-to7iejuwsd5esrxhyl3zrimsybkihkag
.0/faodel-1.2108.1-kuky2hpmesdgbhfyzkzgzwunwoc2f23c
.0/flecsi-2.2.1-2cilao4m4i6263sjfuvtéprg3qd7czhx
.0/flit-2.1.0-xpwfmclbwih6slwgsfeukhrr2uovhlgm
.0/flux—core-0.58.0-nmbkrfi32fkhkvigd2fuyj2fttus2xég
.0/flux-sched-0.32.0-qorvsiz57y2oreiwk2y3fhkg4jayd354
.0/fortrilinos-2.3.0-bjhsopv3froezlszxaaomrawhqyzpks4i
.0/gasnet-2023.9.0-5pqtgpjoggmzjbz374bhrihgarc2fsn2
.0/ginkgo-1.7.0-oorqdféat7joazfu7b3w7yrqé6jphhkof
.0/globalarrays-5.8.2-avjlwizcic3tzxydpa5dkgw7edcc5jgx
.0/gotcha-1.0.5-dqggwcgkia73u472n3750gjmswspv4hbo
.0/gptune-4.0.0-52zvj6opfqx3dwz2jdyz21gdbvghi752
.0/gromacs-2023.3-7sauoid7wihrnwvt615qlvfb5gwmeach
.0/h5bench-1.4-whmhqgy7jccyhij4o2h2reqyyhfwfykr
.0/hdf5-1.14.3-vsbgwgsrrvz2fomnxpobi2tj77ahwxz4

GPU runtimes for aarch64
« CUDA12.3
« NVHPC 23.11

Languages

Julia with MPI and
CUDA

Rust

Python

EDA
« Xyce

Al packages for NVIDIA
GPU
 TensorFlow
 PyTorch

« JAX

« Horovod

« LBANN
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24.02 Re

PESO)

42: hdf5-vol-async
43: hdf5-vol-cache
44: hdf5-vol-log
45: heffte

46: hiop

47: hpctoolkit

48: hpx

49: hypre

50: kokkos

51: kokkos—kernels
52: lammps

53: 1lapackpp

54: 1lbann

55: legion

56: libnrm

57: 1libpressio

58: 1ibquo

59: 1loki

60: magma

61: mercury

62: metall

63: mfem

64: mgard

65: mpark-variant
66: mpich

67: mpifileutils
68: nccmp

69: nco

70: netcdf-c

71: netlib-scalapack
72: nrm

73: omega-h

74: openfoam

75: openmpi

76: openpmd-api
77: papi

78: papyrus

79: parallel-netcdf
80: paraview

81: parsec

éj; pdt

ease: 122+ Official Products + dependencies (gcc,

04-aarché4/gcc-11.
@4-aarché64/gcc-11.
@4-aarché64/gcc-11.
@4-aarché64/gcc-11.
@4-aarché64/gcc-11.
@4-aarché64/gcc-11.
@4-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
04-aarché64/gcc-11.
@4-aarché64/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4-aarché4/gcc-11.

/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.

/usr/local/mpich/install/mpich

/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.

@4-aarché4/gcc-11.
@4—-aarché4/gcc-11.
@4-aarché4/gcc-11.
@4—-aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4-aarché4/gcc-11.
@4-aarché4/gcc-11.
@4—aarché4/gcc-11.
@4-aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—-aarché4/gcc-11.
@4—-aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4-aarché4/gcc-11.

.0/hdf5-vol-async-1.7-hplf4ehpy4od42hn54f6dm21lninac2gg
.0/hdf5-vol-cache-vl.1-ursgcébix4jdsnix43ncp22sweaapabd
.0/hdf5-vol-log-1.4.0-wi33ysbabsjy2itbésgip3dimédnfubg
.0/heffte-2.4.0-ondtnrvéc2tm2640lzbvpmpu2fnxrygs
.0/hiop-1.0.0-uébo5itjyeeonmynbcnnlghv33xt5hda
.0/hpctoolkit-2023.08.1-hcvznvipgrlvyygpheigz3ikgboepdad
.0/hpx-1.9.1-gtzswputhxdl5rdfwréuxmé4qrda3355
.0/hypre-2.30.0-wx5bdépnchocdtxopesdvbjando7s52r
.0/kokkos—4.2.00-j2i2wwé61lr7h6beljspveimfgsgolq2t5s
.0/kokkos—-kernels—4.2.00-4wvtjqjp5yqoo5cnimzcey4jghyobkné
.0/1ammps—20230802.2-pbawcyjums5npngaliwzjnoefféhsenb
.0/lapackpp-2023.11.05-mos1264wawa5xemuo3hmxfvuti25péhx
.0/1bann-0.104-zuy7dktcasif3jg3wgrcsrbylar7cvzk
.0/1legion-23.06.0-ytxhii33m7djm2rvaétoanx2gtfyép7y
.0/1ibnrm-0.1.0-16p3f4kl5wmayhe2ucgj6zwépcoz3p3r
.0/1ibpressio-90.95.1-imn2jqomrqgyjsjia4rmlqézje4tSmae
.0/1ibquo-1.3.1-hdz4nk334p516yfmua5077f3knepkncv
.0/1loki-0.1.7-fsnaymhtxgwjcof535té6gsbiudénfngk
.0/magma-2.7.2-zuhvé6fsxqpubt7kvpxnjbd5fmkzpx7ck
.0/mercury-2.3.1-imbfqgwg7e56anrwiihgpssyppt5yxfzn
.0/metall-0.25-we2qcvur32lepbuona3t7wycql3rrpmz
.0/mfem—4.6.0-3gqjclu75t2skwtbéhid3wxox5axh5fub
.0/mgard-2023-03-31-1dyiz5yrpxdsduccj4xkglcktzém7kés
.0/mpark-variant-1.4.0-snnlmg6fxrta3lm3jbmzh4mdsws36uq6

.0/mpifileutils-@.11.1-ydvweshg350ark26q2gxyclrjtkg2fya
.0/nccmp-1.9.1.0-imwubvgkgn7woobnx737uh7zffejsmte
.0/nco-5.1.6-56d3wsdenoymgvbxahé62rrylo5poaézc
.0/netcdf-c-4.9.2-hibnh7ghetrxfql5zourscu77ujjkhef
.0/netlib-scalapack-2.2.0-e7wblchppr7uiuurjgk754cwgxgoanka
.0/nrm-0.1.0-v2xg7jbk5r7azf5zc3qi7rfj4uaodatg
.0/omega-h-9.34.13-vir2a5xgolu5swcehhoin4jz13rdwzém
.0/openfoam-2312-1ntbxzwj5avn2ufpsfoawxtfquvwcgtn
.0/openmpi-5.0.1-pyx1lmtwchnud3tcsjdjx3jneuzjyogns
.0/openpmd-api-0.15.2-qgtnéycbl7hhkeuj67gk2ksnciu2vfgex
.0/papi-7.1.0-nbhaxpbgéqfy3hté6ldiuykrgksfhhwam
.0/papyrus-1.0.2-vfé65ruavmkv3kjsotcehxohfolw7fuce
.0/parallel-netcdf-1.12.3-21e7h7gwpdémaacpwhqwyébh3206vwab
.0/paraview-5.11.2-3nfbg2zvczifh5xbaoewuncscbkhrgft
.0/parsec-3.0.2209-n5yoymbakc54xomtcoi2mjaiyj5ivmgv
.0/pdt-3.25.2-6x6wiil3l4r7xxyuxbhkdlix7izbyjb3

aarcho4)
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24.02 Release: 122+ Official Products + dependencies (gcc,

petsc

phist

plasma

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

rempi

scr

slate

slepc

stc

strumpack
sundials
superlu-dist
swig

sz3

tasmanian

tau

trilinos
turbine

umap

umpire
unifyfs

upcxx

veloc

visit

vtk-m
wannier990
warpx

xyce

zfp

/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux-ubuntu20.
/spack/opt/spack/linux-ubuntu20.
/spack/opt/spack/linux-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu2@.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu2e.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux-ubuntu20.
/spack/opt/spack/linux—ubuntu20.
/spack/opt/spack/linux-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.
/spack/opt/spack/linux—-ubuntu20.

@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gecc-11.
@4—aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
04—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4-aarché4/gcc-11.
@4—aarché4/geec-11.
@4-aarché4/gcc-11.
@4-aarché4/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4—aarché64/gcc-11.
@4-aarché64/gcc-11.
@4-aarché64/gec-11.
@4-aarché64/gecc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
04—aarché4/gcc-11.
04—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4—aarché4/gcc-11.
@4-aarché4/gcc-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4-aarché64/gec-11.
@4—aarché64/gec-11.

.0/petsc-3.20.3-omgpk5efvmzyetd4huvop73anggpdmgi
.0/phist-1.12.0-v7v7pduhppy5taynj2p45uiesfehlpmé
.0/plasma-23.8.2-m22imnig5hhokzn43p52vyba2hycrswx
.0/plumed-2.9.0-fnughluohdkeyvk4vkpzju3kr5i3wign
.0/precice-2.5.0-niv4axglfod5nyaz76sré6pdzgpbébramxus
.0/pruners—-ninja-1.0.1-z3tyciuu4srnzxworfkrpr3omk2upmé4
.0/pumi-2.2.8-n4zpvkyveuéq2kgsgh5dcioyc7hzvkjs
.0/py-cinemasci-1.3-2iy5evmiwx2hpsi4pwdbvd2ng2cqnvf7
.0/py-jupyterhub-1.4.1-xrgyxpvpdwc7vkz3twjkcj3pkkbézpes
.0/py-libensemble-1.1.0-6eb5eqwxgsiihpsb4mmhjb2vo5opsofy
.0/py-parsl-2023.08.21-gs373547qgilgjztipvar2dr4ydéhrw?2
.0/py-radical-saga-1.20.0-7tngeth4po7d7fa2h21jgyoyga32ewsb
.0/qthreads-1.18-t51v5dmsé6poiesbw3lidymsyéy532kfv
.0/quantum-espresso-7.3-5tbtdtpouky5ipzadlmznkmnhma74izt
.0/raja-2022.10.4-wbactnsbdcqrfifkgdgnevctlébw736d
.0/rempi-1.1.0-41ze5q42irsf7edwjdlt2z3mxwmjoiqj
.0/scr-3.0.1-bgmdéqvsnedhnccpgxz7re2p2z1zn7me
.0/slate—-2023.08.25-3gtrgnbhmynér7eumapbsnc3iidjw5s44
.0/slepc-3.20.1-io4hsewq4vga2zsiZ7loy22kwjdrk5cqx
.0/stc-0.9.0-22fdtc4m3hdekqqvriycdhgbxzlutord
.0/strumpack-7.2.0-gg2atgdcx7mfgnbfasnpvdqccpurqg3my
.0/sundials-6.7.0-4n6gxnbh2wu3kqqsrpw7hjziwklwsplh
.0/superlu-dist-8.2.1-5m7y53hi4co2uvc5f4hhfjjjthkhtti6é
.0/swig-4.1.1-3yzbd7cq4pdegnwxxmgwbl7qvcx4ha3s
.0/s23-3.1.7-hxyhgh2djdjvk4jn4eidb4pakelcfnml
.0/tasmanian-8.0-xqj2bp74b54jiwyzwphle7bhlqgtsfafv
.0/tau-2.33.1-50lezrmv5wgk34p5np26o0lnj7pakanga
.0/trilinos-15.0.0-yfrrczlecy3o4jrrg7kmjyljyetpemip
.0/turbine-1.3.0-utwgcuprlswepymfmuugms44d2vesyqce
.0/umap-2.1.0-1tyeodewetaqsmfiobrjycougfhjvxsx
.0/umpire-2022.10.0-bfpnmpiad5zknfqrwgpé65hbwdtdsviyh
.0/unifyfs-2.0-iwpegkfejearnznotézmdjbaqrcsq475s
.0/upcxx—2023.9.0-js4qzj2sed4p27x0z4x3zwetvtymw25e
.0/veloc-1.7-g32acxiezx7e73hyngs725wcv2ubg57h
.0/visit-3.3.3-hzxnghtqgyjxudy7lgonooyxnjwiy7ir
.0/vtk-m-2.1.0-435mjexttfgenrzzkb4mumhb31ljg2q7w
.0/wannier90-3.1.0-zg5hgk3aqtlzvypyezfkiéywuasdrfvl
.0/warpx-23.08-t2o0o0bl2ebymmaoxgxcrdsklsvéh7ects
.0/xyce-7.8.0-13mxbzw631d7xxazpmpcbwej55g2af7v
.0/zfp-1.0.0-4pwayxis62jhmlysjjj3cxqzjktygucu
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E4S Support for GPUs: CUDA on aarcht4

$ singularity run --nv e4s-cuda9@-aarch64-24.02.sif
Singularity> spack find -x +cuda
—— linux-ubuntu2@.04-aarché64 / gcc@ll.4.9

adios202.9.2 chai2022.03.0 gromacs(2023.3 kokkos—kernels®4.2.00 papi@®7.1.0 strumpack(®7.2.0 umpire(2022.10.0
amrex(®24.01 cusz(®0.3.1 heffte(2.4.0 legion(23.06.0 parsec(3.0.2209 sundials®6.7.0 vtk-m@2.1.0
arborx(1.5 ecp—-data-vis—-sdk®1.0 hpctoolkit(2023.08.1 libpressio0.95.1 petsc(3.20.3 superlu-dist8.2.1 zfpeo.5.5
axom(0.8.1 flecsi(2.2.1 hpx®1.9.1 magma@®2.7.2 raja®2022.10.4 tasmanian@8.0

cabana(0.6.0 flux—core(0.58.0 hypre(2.30.0 mfem®4.6.0 slate®2023.08.25 tau@®2.33.1

caliper(2.10.0 ginkgo®1.7.0 kokkos(®4.2.00 mgard®2023-03-31 slepc(3.20.1 trilinos®14.4.0

==> 39 installed packages
Singularity> spack find -x
—— linux-ubuntu20.@4-aarché4 / gcc@ll.4.0

adios(®1.13.1 darshan-runtime®3.4.4 hdf5-vol-cache@vl.l mfem@4.6.0 plumed?2.9.0 swig@4.0.2-fortran
adios202.7.1 darshan-util@3.4.4 hdf5-vol-log®l.4.0 mfem@4.6.0 precice(®2.5.90 sz(02.1.12.5
adios2(02.9.2 datatransferkit®3.1.1 heffte®2.4.0 mgard®2023-03-31 pruners-ninja®1.0.1  sz3@3.1.7
alquimia®1.1.0 dealii®9.5.1 heffte2.4.0 mgard®2023-03-31 pumi®2.2.8 tasmanian(8.0
amleo.2.1 dyninst(12.3.0 hpctoolkit(®2023.08.1  mpark-variant(1l.4.0 py-cinemasci®1.3 tasmanian(8.0
amrex(©24.01 ecp—-data-vis—-sdk®1.0  hpctoolkit(®2023.08.1  mpich@4.1.2 py—h5py(©3.8.0 tau2.33.1
amrex(©24.01 ecp—data-vis-sdk®1.0  hpx01.9.1 mpifileutils(0.11.1 py-jupyterhub®l.4.1  tau2.33.1
arborx(@1.5 exago(ll.6.0 hpx?1.9.1 nccmp®l.9.1.0 py-libensemble(®1.1.0 trilinos®13.0.1
arborx(®l1.5 exaworks(®0.1.0 hypre(®2.30.0 nco®5.1.6 py—-petsc4py®3.20.2 trilinos@14.4.0
argobots(®1.1 faodel(1.2108.1 hypre(2.30.0 netlib-scalapack(®2.2.0 py-warpx(23.08 trilinos(15.0.0
ascent(t0.9.2 flecsi(2.2.1 kokkos(®4.2.00 nrm@0.1.0 gthreads(©1.18 turbine1.3.0
axom(®0.8.1 flecsi(2.2.1 kokkos(®4.2.00 nvhpc(®23.11 quantum-espresso(7.3 umap(2.1.0
axom0.8.1 flite2.1.0 kokkos—kernels(®4.2.00 omega—-h(9.34.13 raja2022.10.4 umpire(2022.10.0
bolt®2.0 flux—core(0.58.0 kokkos—-kernels(®4.2.00 openfoam(®2312 raja2022.10.4 umpire(2022.10.0
boost®1.79.0 flux—-core®?.58.0 lammps(220230802.2 openmpi5.0.1 rempi@1.1.0 unifyfs(@2.0
butterflypack®2.4.0 fortrilinos(2.3.0 lbann(o.104 openpmd-api0.15.2 scr@3.0.1 upcxx©2023.9.9
cabana(0.6.0 gasnet(02023.9.0 legion(®23.06.0 papi7.1.9 slate®2023.08.25 veloc(1.7
cabana(0.6.0 ginkgo®1.7.0 legion(®23.06.0 papi7.1.9 slate(02023.08.25 visit®3.3.3
caliper(2.10.0 ginkgo®1.7.0 libcatalyst(®2.0.0-rc4 papyrus@®l.0.2 slepc(3.20.1 vtk-m@2.0.0
caliper(2.10.0 globalarrays®5.8.2 libnrm0.1.0 parallel-netcdf(?1.12.3 slepc(®3.20.1 vtk-m@2.1.0
chai®2022.03.0 gmp6.2.1 libpressio0.95.1 paraview(®5.11.2 stc0.9.0 wannier90(3.1.0
chai2022.03.0 gotcha®1.0.5 libpressio0.95.1 parsec(®3.0.2209 strumpack(7.2.0 xyce@®7.8.0
charliecloud®@.35 gptune®4.0.0 libquo1.3.1 parsec(3.0.2209 strumpack(®7.2.0 zfpo.5.5
conduit(n.8.8 gromacs(©2023.3 libunwind@®1.6.2 pdt3.25.2 sundials6.7.0 zfp0.5.5
cp2k(2024.1 gromacs(©2023.3 loki@o.1.7 petsc(®3.20.3 sundials(®6.7.9

cuda(11.8.0 h5bench(®1.4 magma®2.7.2 petsc®3.20.3 superlu®5.3.0

cuda12.3.0 hdf501.12.3 mercury(®2.3.1 phist1.12.0 superlu-dist®8.2.1

cusz(®0.3.1 hdf5-vol-async®l.7 metall(®o.25 plasma®23.8.2 superlu-dist(@8.2.1

==> 164 installed packages
Singularity> [

E4S 24.02 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
globalarrays(®5.8.

adios(®1.13.1 cabana9.5.0

aml®0.2.0 chai®2022.03.0
amrex(23.05 charliecloud®0.32
arborx(@1.3 flite2.1.0
argobots(®l.1l flux-core(0.49.0
bolt(®2.0 gasnet(®2023.3.0

—— linux-ubuntu20.04-x86_64 / gcc®11.1.0

cmake®3.26.3 1lvm-doe(®16.0.2

[Singularity> spack find -x

—— linux-ubuntu20.04-ppcébsle / clang?l6.0.2
globalarrays(®5.8.

adios(®1.13.1 cabana®0.5.0

aml(0.2.0 chai2022.03.0
amrex(©23.05 charliecloud(®9.32
arborx(®1.3 flite2.1.90
argobots(®l.1l flux—core(0.49.0
bolt(®2.0 gasnet(®2023.3.0

—— linux-ubuntu20.04-ppcébsle / gcc®11.1.0

cmake®3.26.3 1lvm-doe(16.0.2

[Singularity> spack find -x

—— linux-ubuntu20.04-aarché4 / clang®l6.0.2
globalarrays(5.8.

adios(®1.13.1 cabana®0.5.0

aml®0.2.0 chai@®2022.03.0
amrex(©23.05 charliecloud(0.32
arborx(@1.3 flite2.1.0
argobots(®l.1l flux—-core(®0.49.0
bolt(®2.0 gasnet(©2023.3.0

—— linux-ubuntu2@.04-aarché4 / gcc@®11.1.0

cmake®3.26.3 1lvm-doe(16.0.2

N
PSS

gmp6.2.1
gotcha®1.0.4
h5bench®1.3

hdf5-vol-async(®l.
hdf5-vol-log(l.4%.

o1

heffte2.3.0
hypre®2.28.0
legion(®23.03.0
libnrm@0.1.0
libquo®1.3.1
libunwind®1.6.2

gmp6.2.1
gotcha®l.0.4
h5bench®1.3

hdf5-vol-async(l.
hdf5-vol-log(l.4%.

o

heffte2.3.0
hypre(2.28.90
legion®23.03.0
libnrme.1.0
libquo@®1.3.1
libunwind(®1.6.2

gmp6.2.1
gotcha®1l.0.4
h5bench®1.3

hdf5-vol-async(®l.
hdf5-vol-log®1.4.

heffte®2.3.0
hypre(®2.28.0
legion(®23.03.0
libnrmt0.1.0
libquo(®1.3.1
libunwind®1.6.2

mfem®4.5.2
mpark-variant@®1.4.0
mpich@s.1.1
nccmp®l.9.0.1
nco®5.1.5
papyrus®1.0.2

mfem@®4.5.2
mpark-variant@®1.4.0
mpich®4.1.1
nccmp®1.9.0.1
nco®5.1.5
papyrus@®1.0.2

mfem®4.5.2
mpark-variant@®1.4.0
mpich@4.1.1
nccmpl.9.0.1
nco®5.1.5
papyrus(®1.0.2

parsec(®3.0.
pdt3.25.1
plumed(®2.8.
pumi@2.2.7
gthreads(l.
stc0.9.0

parsec(®3.0.
pdt3.25.1
plumed(®2.8.
pumi@2.2.7
gqthreads(1.
stc0.9.0

parsec(®3.0.
pdt03.25.1
plumed(®2.8.
pumi®2.2.7
qthreads(®l.
stc0.9.0

2209

16

2209

2209

sundials®6.5.1
superlu®5.3.0
swig(4.0.2-fortran
tasmanian(®7.9
turbine®1.3.0
umap(2.1.0

sundials@6.5.1
superlu®5.3.0
swig@4.0.2-fortran
tasmanian(7.9
turbine®1.3.0
umap@©2.1.0

sundials@®6.5.1
superlu®5.3.0
swig@4.0.2-fortran
tasmanian(7.9
turbine®1.3.0
umap(®2.1.0

umpire@®2022.03.1
upcxx©2023.3.0

umpire®2022.03.1
upcxx©2023.3.0

umpire®2022.03.1
upcxx©2023.3.0
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E4S Build Cache for Spack 0.22.0 hosted at U. Oregon

o @® M v < 0 @ https://oaciss.uoregon.edu/e4s/inventory.html 4 @ I'I'l + 83

E4S Build Cache for Spack 0.22.0

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

e QOver 120K
binaries!

* No need to
recompile from
source code

$> spack mirror add E4S https://cache.ed4s.io/24.02

$> spack buildcache keys -it

Or, add the combined cache to your Spack:

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

$> spack buildcache keys -it

I 123,589 total packages I

Last updated 2024-02-14 13:35 PST

O All Arch PPC64LE X86_64 AARCH64

O All OS 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@2.5.0 adios2@2.60 adios2@2.7.0 adios2@2.7.1 adios2@2.80 adios2@2.8.3 adios@1.13.1

adlbx@0.9.2  adlbx@1.00 adol-c@2.72 alquimia@1.0.10 alquimia@1.0.9 alsa-lib@1.232 amg@1.2 aml@0.1.0 aml@0.2.0 amr-wind@ascent
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E4S 24.02 AWS image: ami-08c2daa0fb4864b90 in US-West-2 (OR

¥ Applications  Places ParaView 5.9.0 Frio34s & ) O
ParaView 5.9.0 - o x A ar ie O - tauprofile.xm
File Edit View Sources Filters Extractors Tools Catalyst Macros Help File Options Windows Help
ERETg D@EO 0 & W F 14 <l » Time:fo199sey - |13 [T|maxis13 @ » ] LTI
- = Name & Exclusive Tl... |Inclusive TIME
pressure - EusinceWith|Edg ey ” |+ |” M ¢ B.TAU application 8.784 218.852
= 2 \ M Belos: Operation Op*x 0.629 0.706
) & T D G E e & e o< ) I
— l? P g s — = L : - t 7 M Belos: PseudoBlockGmresSolMgr total solve time 0.615 65.591
ElpelineR ey O® | Miayout#1® | + - @ Belos: ICGS[2]: Orthogonalization 022 18.854
[ builtin: [ g |0 @ (8 = &A@ » RenderViewl 0Ol = > M Belos: Operation Op*x 1.672 2.32
* ¢ M Belos: Operation Prectx 7.617 43.327
o M Ifpack2::Chebyshev::apply 4.76 25.865
Properties | Information M Kokkos::parallel_for Kokkos::View::initialization [DualV 0.003 0.003
@ M Kokkos::parallel_for Kokkos::View::initialization [MV::D 0.004 0.004
% Delete M Kokkos::parallel_for Kokkos::View::initialization [export 0.002 0.002
M Kokkos::parallel_for Kokkos::View::initialization [impori 0.002 0.002
- —e = r TAU: ParaProf: 3D Visualizer: demo.py = =
v pressure 3 = .
V] %3 turbulent viscosity File Options Windows Help
welarity b
firefox i ’ 2
tutorial@ip-172-31-6-250:~/Zoltar
z d e earcl erminal al el
gnome-terminal - ip-172-3 nalu-wind-demo/nalt tutorial@ip-172-31-6-250:~/Zoltan A
(base) [tutorial@ip-172-31-6-250 Zoltan]$ singularity run ~/ecp.simg

Singularity> module avail
Rebuilding cache,

ML 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

please wait

/spack/modules/linux-ubuntu20.04-x86_64/mpich/3.4.2-jpicvbo/Core

(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/3.3.3-71ln
phist/1.9.5-dsi
precice/2.3.0-hov

(D) (D)

(D)

tutorial@ip-172-31-6-250:~/Zoltan T TAU: ParaProf Manager

T TAU: ParaProf: 3D Visualizer: demo... [TAU: ParaP 1ana

PEO)

E4S AWS

* |ntel oneAPI

« CUDA

e NVHPC

« ROCm

« AWS DCV

« Spack Build
Cache

« ECP: Nalu-Wind

e Trilinos

* OpenFOAM

« ParaView

- TAU

 Docker

o Shifter

* Charliecloud

« EA4S Singularity...
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» EA4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation

Thu02:27 & 4 O

# Applications  Places  Qflow Manager
File Edit Options View Properties Layers Tools Symbol Highlight Simulation Netlist\ S\mu\ate\Waves\Hslp F E H
WECAXDOXx /854 70D | -JAYOQ L7 »5 >
[tutorial@ip-172-31-43-167 edal]$ module load eda
[tutorial@ip-172-31-43-167 edal$ pwd
/usr/local/packages/eda
s 4 [tutorial@ip-172-31-43-167 eda]$ 1s
act-022223 netgen-1.5 qucs-s-0.0.23
adms-022223 ngspice-39 rggen-021423
- Google boost-1.80.0 nvc-021423 riscv-gnu-toolchain-rv32ia-021423
3 P S fault-021423 open_pdks-1.0.393 SRC
‘2‘ ooy 'F gds3d-021423 openroad-021123 swift-5.7.3
——r— S ok ghd1-021423 opensta-021123 tar
—_ graywolf-0.1.6 opentimer-021123 verilator-021423
— gtkwave-gtk3-021423 or-tools-021123 xcircuit-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
-g_ vy magic-8.3 grouter-1.4
. e [tutorial@ip-172-31-43-167 eda]$ python3
L — Python 3.7.16 (default, Dec 15 2022, 23:24:54)
efo = [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 cocoth
>>> import amaranth
>>> import edalize
>>> impcrt gdsfactory
02:21:35.822 | INFO | gdsfactory.config:<module>:51 - Load '/home
1 cal/lib/python3.7/site-packages/gdsfactory' 6.38.0
:21:35.876 | INFO | gdsfactory.technology.layer views: init
SNAP: |10 GRID: |20 NETLIST MODE:| spice [ INIBDBRISER mouse = -6( Qflow Manager — o X - Importing LayerViews from KLayout layer properties file: /home/tutorial/.
UEere RrE 1oca1/11b/python3 7/site-packages/gdsfactory/generic_tech/klayout/tech/layers.ly
| : p.
- File Edit View Bookmarks Display Tools gdsfactory 6.38.0 Macros Help Project: Desktop /homeftutorial/Demp>>> import gdspy
) . - >>> import pyverilog
— 3 G % c{'p ‘ff/ = @ = et >>> import spyci
T Select | Move Ruler (Default) Preparation (not done) >>> 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/
o T A T AUTHQRS.md» designs install pdks requirements.txt
Al Aot | (i) configuration docker Jenkinsfile README.md run_designs.py
) Routing (not done) CONTRIBUTING.md docs klayoutrc regression_results scripts
- default.cvcrc env.py LICENSE requirements dev.txt tests
READ Li... @® Post-Route STA (not done) dependencies flow.tcl Makefile requirements lint.txt venv
Migration i) E[3‘(;tgg;a1@1p-l'.’2»31»43-167 eda]$ magic --version
DRC {not done) [tutorial@ip-172-31-43-167 edal]$ conda activate openfasoc
(openfasoc) [tutorial@ip-172-31-43-167 edal]$ magic --version
T G xy LVS (not done) 8.3.303
ans T (openfasoc) [tutorial@ip-172-31-43-167 edals$ D
tutorial@ip-172-31-43-167:/usr/lo... [tutorial@ip- rl;r; xschem - top.sch & KLayout 0.28.5 Qflow Manager 1/4

PE

4

S

https: //e4s jo/eda

E4S EDA on AWS
Magic

« ACT

« Klayout

+  Qflow

« Xschem
e Xcircuit
* Yosys
 Volator

OpenROAD
 OpenLane
» iVerilog

 Gtkwave
* |rsim

« 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 £4S EDA on AWS

Magic

» EA4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation. Microwatt CPU (IBM) in OpenROAD. « ACT
# Applications  Places  OpenROAD Mon 00:58 & 4} O * Klayout
OpenROAD - &= X L QﬂOW
File View Tools Windows Options Help
Fit Find Inspect Timing * XSChem
Display Control @ Clock Tree Viewer B® d XC' I'CU |t
=R @ ? i default - Update ° Yosys
mewn @Y « Volator
v m «  OpenROAD
metal3 A o Openl_ane
via3 v . .
ot 2 v - iVerilog
me;aIS = : : o Gtkwave
metal6 v o IrSlm
viab v o
Tar 2 *  Qrouter
metalg ] 2 ¥ * Fault
metos W v - GDS3D
via In... Hierarchy ...  Timing... Clock Tree...
me?allo :: : Charts ' i @® * Rggen
" Instances D v o . Python tools
' Ruters X Cocotb
’ Ei?\wljlarkers v ) Amaranth
» Tracks o, - Edalize
| Hoatvaps - Gdsfactory

« Gdspy
«  OpenRAM
Scripting @.HZ\ ° Gdstk

This program is licensed under the BSD-3 license. See the LICENSE file for details. e
Components of this program may be licensed under more restrictive licenses which must be honored. o SI|ICOI‘]

Loading spef .
compiler
Volare ...

TCL commands

-9.8545, -0.103 ° PDKS

Bl tutorial@ip-172-31-36-32+/usr/loca.. I @ openroAD 1/4
« GF

PESO) OpenROAD GUI + Styvater




E4S for Commercial Cloud Platforms for EDA on AWS

» EA4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation

Magic http://opencircuitdesign.com/magic/ Yosys https://github.com/YosysHQ/yosys
2 Xyce https://xyce.sandia.gov 14 Xcircuit http://opencircuitdesign.com/xcircuit/
3 NGSPICE T — 15 Graywolf https://github.com/rubund/graywolf
16 OpenSTA https://github.com/The-OpenROAD-
4 KLayout https://www.klayout.de Project/OpenSTA
5 Qflow http://opencircuitdesign.com/qgflow 17 OpenTimer https://github.com/OpenTimer/OpenTimer
6 OR-Tools https://developers.google.com/optimization 18 Qrouter http://opencircuitdesign.com/qrouter/
7 IRSIM hito://opencircuitdesian.comirsim/ 19 Xschem https://github.com/silicon-vlsi-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 PDKs http: ircuitdesign. k
Open_ S p:/lopencircuitdesign.com/open_pdks/ 23 Amaranth https://github.com/amaranth-lang/amaranth
12 Netgen http://opencircuitdesign.com/netgen/ 24 Cocotb https://github.com/cocotb/cocotb

pes@ https://e4ds.io/eda
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» EA4S: HPC Software Ecosystem — a curated software portfolio for Electronic Design Automation

25

26

27

28

29

30

31

32

33

34

35

36

Covered

Edalize

Gaw3-
xschem

GDSFactory
GDSPy
GDS3D
Ghdl

Gtkwave

iic-osic
Iverilog
Netlistsvg

Ngspyce

2
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.git
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/asyncvlsi/actflow.git
https://github.com/Qucs
https://github.com/Qucs/ADMS.git
https://heitzmann.github.io/gdstk/

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

https://eds.io/eda
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eds-cl: A tool to simplify the launch of MPI jobs in E4S containers

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

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

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

— eds-cl init --backend [singularity|shifter|docker] --image <file> --source <startup cmds.sh>

— e4s-cl mpirun -np <N> <command> I I i:4 E :

. .
Usage: Container Launch
% eds-cl init --backend singularity --image ~/images/eds-gpu-x86.sif --source ~/source.sh

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

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

PES/-O\ https://github.com/E4S-Project/e4s-cl
et/ )




New release of ed4s-cl on GitHub

eoe M-+ < © | O hitps://github.com/E4S-Project/eds-cl @ M + 88

O Product Solutions Open Source Pricing

Signiin [ Sign up

_ﬂ E4S-Project/e4s-c| Public Q Notifications % Fork 1 {? Star 11 v

<> Code (© Issues 3 19 Pullrequests (® Actions [ Projects ) Security [~ Insights

Go to file About

Container manager for E4S

¥ master ~ ¥ 7branches  9tags

'3 spoutnlk Merge pull request #115 from E4S-Project/container-so... ... « f69b97c on Apr 13 @ 1,320 commits

& eds-cl.readthedocs.io
W .github/workflows Updated python 10 months ago e — o SR -Gt
[ assets/images Proper image conversion last year shifter ~ podman  apptainer  eds
[ docs Sameer report sync last month 0 Readme
M eds_cl Allow non-existing paths to source scripts last month &8 MIT license
o ¥ 1 stars
M scripts Merge branch 'makefile-cleanup' into init-update last month

® 4 watching
[0 tests Merge branch 'makefile-cleanup' into init-update last month ¥ 1 fork
[ .coveragerc Introduced the coverage tool last year Report repository
% .gitignore Replace setup.py with pyproject.toml 2 months ago
Y .gitlab-ciyml added .gitlab-ci.yml file in order to use gitlab's continuous inte... 8 months ago Releases 9
[ .readthedocs.yaml Adapt documentation build to PEP518 2 months ago © EA4S-CLrelease v1.0.2

on Mar 31

[ CHANGELOG Update CHANGELOG last month

+ 8 releases
[ LICENSE Updated LICENSE 2 years ago

https://github.com/E4S-Project/e4s-cl
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E4S: Open Source Deve

eoe @D -

<>

@

O E4S-Project | eds

Code (O lIssues 17 Pullrequests

Files

¥ master v 17 | Ny

Q Gotofile t

I github
M bin

M docs

>

>

environments

20.10
21.02
21.05
21.08
1M

22.02
22.05
22.08
221

23.02
23.05
23.08

231

fw 24.02

[ amd64-gcc-cpu-ubuntu20.04

% amd64-gcc-cuda-ubuntu20.04

amd64-gcc-rocm-ubuntu20.04
amd64-oneapi-ubuntu22.04
arm64-gcc-cpu-ubuntu20.04

arm64-gcc-cuda-ubuntu20.04

> [ ppc64-gce-cpu-ubuntu20.04

1

0

® Actions [ Projects [ wiki @ Security
eds [ environments / 24.02/ @

& eugeneswalker eds24.02 X

Name

) amd64-gcc-cpu-ubuntu20.04
W amd64-gcc-cuda-ubuntu20.04
8 amd64-gcc-rocm-ubuntu20.04
amd64-oneapi-ubuntu22.04
) arm64-gcc-cpu-ubuntu20.04
| arm64-gcc-cuda-ubuntu20.04
) ppc64-gcc-cpu-ubuntu20.04
| ppc64-gcc-cuda-ubuntu20.04

[ README.md

README.md

EAS Release 24.02

February 2024 release of E4S

Files

e amdé4-gcc-cpu-ubuntu20.04/spack.yaml -- Model Spack Environment for systems without GPU (amd64)
e amdé4-gcc-cuda-ubuntu20.04/spack.yaml -- Model Spack Environment for systems with NVIDIA GPUs (amd64)

|~ Insights

lopment on GitHub

Q Type (/) to search

63 Settings

Last commit message

eds 24.02
eds 24.02
eds 24.02
eds 24.02
eds 24.02
eds 24.02
eds 24.02
eds 24.02

eds 24.02

>

e amdé4—gcc—rocm-ubuntu20.04/spack.yaml -- Model Spack Environment for systems with AMD GPUs (amd64)

e amdé4-oneapi-ubuntu22.04/spack.yaml -- Model Spack Environment for systems with Intel GPUs (amd64)

https://github.com/E4S-Project

© M + 88

+- 0on e

Add file ~ 0c0

ac22073 -9 hoursago  <U) History

Last commit date

9 hours ago
9 hours ago
9 hours ago
9 hours ago
9 hours ago
9 hours ago
9 hours ago
9 hours ago

9 hours ago

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

e < > m v v} L & hub.docker.com < ] Jui] 3

@ dockerhub  Q ecpeds/waggleml

Explore  Repositories ~ Organizations  Help v

Explore  ecpeds/waggle-ml

ecpeds/waggle-ml «

v By ecpeds - Updated 13 days ago

Image

Overview Tags

Sortby  Newest - Q_ Filter Tags
TAG
latest
Last pushed 13 days ago by esw123
DIGEST 0S/ARCH
ecddeB8d2622 linux/amd64
698501912048 linux/armé4

Upgrade e exascaleproject v

Manage Repository

¥ Pulls 137

docker pull ecpeds/waggle-nl. [0

LAST PULL COMPRESSED SIZE @
3 days ago 9.15GB
3 days ago 158GB

% docker pull ecpeds/waggle-ml

©

PES

NATIONAL LABORATORY

MATHEMATICS AND COMPUTER SCIENCE DIVISION

SAGE: A Software-Defined Sensor Network sac:

SAGE will build a national research infrastructure of new sensors that support
programmable edge computers and machine learning within an interconnected
cyberinfrastructure, spanning multiple major science instruments

SAGE

A Software-Defined Sensor Network
Cyberinfrastructure for Al at the Edge

www.sagecontinuum.org

R ) ® < 0 |v ) [ )] [5 https://www.anl.gov/mcs/sage-a-softwaredefined-sensor-network G] o t +
CAREERS NEWS EVENTS STAFF DIRECTORY Q
Argon ne ° RESEARCH WORKWITHUS COMMUNITY  ABOUT US

MCS Division

About MCS >
Research >
News

Events

Publications

SHARE

0000

PROJECT INFORMATION

Status: Active
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This research was supported by the Exascale Computing Project (17-SC-20-SC), a joint project of
the U.S. Department of Energy’s Office of Science and National Nuclear Security Administration,
responsible for delivering a capable exascale ecosystem, including software, applications, and
hardware technology, to support the nation’s exascale computing imperative.

—
/~ \\
EXASCALE COMPUTING PROJECT

Thank you to all collaborators in the ECP and broader computational science communities. The
work discussed in this presentation represents creative contributions of many people who are
passionately working toward next-generation computational science.
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