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E4S: Extreme-scale Scientific Software Stack

ECP =20 https://eds.io

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 100+ HPC and Al/ML packages (e.g., TensorFlow, PyTorch).
With E4S Spack binary build caches, E4S supports both bare-metal and containerized deployment for GPU based platforms.
* X86 64, ppcb4le (IBM Power 9), aarch64 (ARM64) with support for GPUs from NVIDIA, AMD, and Intel
* HPC and Al/ML packages are optimized for GPUs and CPUs.
Container images on DockerHub and E4S website of pre-built binaries of ECP ST products.
Base images and full featured containers (with GPU support).
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 Sep22.pdf
E4S for commercial cloud platforms: AWS image supports multiple MPI implementations and containers with remote desktop
(DCV).
* |ntel MPI, NVHPC, MVAPICH2, MPICH, OpenMPI
e4s-cl container launch tool allows binary distribution of applications by substituting MPI in the containerized app with the
system MPI.
Quarterly releases: E4S 22.08 released on August 31, 2022: https://e4s.io/E4S 22.08.pdf
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E4S: Extreme-scale Scientific Software Stack

» Curated, Spack based software distribution

« Spack binary build caches for bare-metal installs with 90,000+ binaries

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

» GitHub recipes for creating custom images from base images

GitLab integration for building E4S images

E4S validation test suite on GitHub

e4s-cl container launcher tool for MPI substitution in applications

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

AWS and GCP images to deploy E4S
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E4S: HPC Software Ecosystem — a curated software portfolio

Extreme-scale Scientific Software Stack (E4S) @ Spa ck

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

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 h ttpS ://e4 S . I O

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 .
Also include other products .e.qg.,

Al: PyTorch, TensorFlow (CUDA, ROCm)
August 2022: E4S 22.08 — 102 full release products Co-DeSign: AM Rex, Cabana, MFEM
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May 2022: E4S 22.05 — 101 full release products
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E4S Download from https://eds.io
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E4S Project

The Extreme-scale Scientific Software Staek

Deadline to submit changes for E4S 22.11 is November 4, 2022

See Downloads for more information on E4S 22.08.

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 packages.
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Download E4S 22.08 GPU Container Imaages: I\@lyI%DIA, AMD, Intel
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* Separate full featured
Singularity images for 3 GPU

The current E4S container offerings include Docker images based on Red Hat Enterprise Linux 7, Red Hat Enterprise Linux 8, Ubuntu

18.04 (Bionic), and Ubuntu 20.04 (Focal Fossa) for Continuous Integration. Our images can run on X86_64, PPC64LE, and AARCH64 L G P U fu I I featu red i mages fo r
depending on the particular image. Our full E4S Release images (not for Continuous Integration) are based on Ubuntu 18.04
— x86_64 (Intel, AMD, NVIDIA)

(ppc64le) and Ubuntu 20.04 (x86_64). 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 (Cl) pipelines —_— pp064|e (NVI D IA)
where Spack is used to build packages.
— aarch64 (NVIDIA) NEW!

* Full featured images available
on Dockerhub
-*’ Container Releases </> From source with Spack e 100+ prOdUCtS on3
architectures

Acquiring E4S Containers

Docker images are available on the cker

Spack contains packages for all of the products listed in the
E4S 22.08 Full Release category (see above Release Notes)

General instructions for building software with Spack can

be found at the Spack website. Questions concerning
building those packages are deferred to the associated
package development team

PROJECT
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Download E4S 22.05 GPU Container Images: NVIDIA, AMD, Intel

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:
# docker pull ecped4s/ed4s—cuda:22.08
# docker pull ecpeds/ed4s—rocm:22.08

# docker pull ecped4s/ed4s—oneapi:22.08

E4S Full GPU Images

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

These images also contain TensorFlow, PyTorch, and TAU.

AMD ROCm (x86_64) NVIDIA CUDA (x86_64, ppc64le, aarch64) Intel OneAPI (x86_64)
ecpeds/e4s-rocm:22.08 g docker ecpeds/eds-cuda:22.08 gy docker ecpe4s/e4s-oneapi:22.08 g docker
eds-rocm-22.08.sif {8) mirror 1 eds-cuda-x86_64-22.08 sif {§) mirror 1 eds-oneapi-22.08.sif {8) mirror 1

e4s-cuda-ppcb4le-22.08.sif fs) mirror 1
e4s-cuda-aarch64-22.08.sif fs) mirror 1

E\(\E\\)F’ https://eds.io
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E4S 22.08 Full Featured and Base Images
E4S Full GPU Images

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

AMD ROCm (x86_64) NVIDIA CUDA (x86_64, ppc64le, aarch64) Intel OneAPI (x86_64)
ecpeds/eds-rocm:22.08 g docker ecpeds/eds-oneapi:22.08 g docker
eds-rocm-22.08.sif fs) mirror 1 e4s-cuda-x86_64-22.08.sif fs) mirror 1 eds-oneapi-22.08.sif fs) mirror 1
eds-cuda-ppcb4le-22.08.sif fs) mirror 1

e4s-cuda-aarch64-22.08.sif fs) mirror 1

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.

NVIDIA Multi-Arch (X86_64, PPC64LE, AARCH64) ROCM X86_64 Intel OneAPI X86_64
ecpeds/eds-base-oneapi:22.08 g docker

ecpeds/eds-base-cuda:22.08 g docker
e4s-base-cuda-x86_64-22.08.sif @ mirror 1 e4ds-base-rocm-22.08.sif fs> mirror 1 eds-base-oneapi-22.08.sif fs) mirror 1
e4s-base-cuda-aarch64-22.08.sif fs> mirror 1

e4s-base-cuda-ppc64le-22.08 sif fs) mirror 1

ECP = https://eds.io




22.08 Release: 102 Official Products + dependencies (gcc, cuda, x86 64)
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adios2
alquimia
aml
amrex
arborx
archer
argobots
ascent
axom

¢ bolt

¢ bricks

: butterflypack
: cabana

: caliper

: chai

: conduit

: darshan-runtime
: datatransferkit
: dyninst

: faodel

: flecsi

¢ flit

¢ flux-sched

: fortrilinos

: gasnet

: geopm

: ginkgo

: globalarrays
: gotcha

: gptune

¢ hb5bench

: hdfb

¢ hdf5-vol-async
¢ heffte

: hpctoolkit

. hpx

: hypre

: kokkos

: kokkos—kernels
: lammps

: legion

: libnrm

: libquo

¢ loki

: magma

¢ mercury

¢ metall

: mfem

: mpark-variant
: mpich

: mpifileutils
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4.0/alquimia-1.0.9-21rac7o04ffv4rqtsh2vgzjud3tkjwkrd
4.0/aml-0.2.0-pwiapieu4qrmlvé4dvzéztnlryomtxov
4.0/amrex—22.08-2kémn7x6cébn37e4qghcjjpof5lé63ec
4.0/arborx-1.2-hpgevuvvjoqfpgt3334czuutssecym7u
4.0/archer-2.0.0-ubhbdonoquovuéibyhébyfsvkjqdst2s
4.0/argobots—-main-62s4jy7ijfzur2pw2rzadwo5ixgnizjl
4.0/ascent-0.8.0-képkjgeaxjbtjnqv4galvfiZéa3tecyn
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.0/hdf5-1.13.2-doki3exhfké6ofx2gum2nv6fdjs3labss
.0/hdf5-vol-async-1.2-34dt32yinsj52cwxykv6jzcpbnejdptf
.0/heffte-2.2.0-goupv4n2hgxdtezc3gér7isfsh5jvsm3
.0/hpctoolkit-2022.05.15-xjug5nhvocxzdrbooncuk3teét3rw7wa
.0/hpx-1.8.1-1rb5wsjktggsswclupnaayb2ohqg3ptkw
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.0/kokkos-3.6.01-7vufltév5ahimfée3noabo67kx5ut3ns
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.0/1ibquo-1.3.1-zihxwoeobknjaj3bmaybfaoqgn3jwfvso
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.0/magma-2.6.2-zw7i6ultwjuxsyztuyijjx72fle7ytil
.0/mercury-2.1.0-ubcppuuys2eémbwe26kgsrerwuzfrgno
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NVHPC 22.7 with CUDA 11.7
Support for A100 and V100 GPUs

TensorFlow v2.9.1 and
PyTorch v1.12.1 optimized for GPUs




22.08 Release: 102 Official Products + dependencies (gcc, cuda, x86 _64) (contd.)

52: netlib-scalapack

53: nccmp

54: nco

55: nrm

56: omega-h

57: openmpi

58: openpmd-api
59: papi

60: papyrus

61: parallel-netcdf
62: paraview

63: parsec

64: pdt

65: petsc

66: phist

67: plasma

68: plumed

69: precice

70: pruners-ninja
71: pumi

72: py-cinemasci
73: py-jupyterhub
74: py-libensemble
75: py-parsl

76: py-radical-saga
77: gthreads

78: raja

79: rempi

80: scr

81: slate

82: slepc

83: stc

84: strumpack

85: sundials

86: superlu-dist
87: swig

88: sz

89: tasmanian

90: tau

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

91: trilinos
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93: umap

94: umpire
95: unifyfs
96: upcxx
97: variorum
98: veloc
99: vtk-m
100: wannier90
101: warpx
102: zfp
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04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04—-x86_64/gcc-9.
04—-x86_64/gcc-9.
04-x86_64/gcc-9.
/spack/opt/spack/linux—ubuntu20.04—x86 64/9cc—9.4.0/tau—2.31.1—ea23114c7te7unzirnnprsaoaweooqjc
/spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.4.0/tr1linos-13.4.0-1x1f1ibtz722twlogwg7am3513wqv1lggx
7 SPACR/OP L/ SPACR/ LINUX-UBUNCUZ0. 08— X80 08/ 0CC-V.-0.0/ CUIDINE-1.3.0-L ]Sl 03a00Dy ORI JTCLZZZLMBLOZZRD
.0/umap-2.1.0-4pteduzi242vxrweax7fx3mpgcrd42bl
.0/umpire-2022.03.1-jd62yastnh57jsgémnyaés6hxcsthadm
.0/unifyfs-0.9.2-pacjxtgkc7ijmvfkolj4iyo77n2xxxghé
.0/upcxx-2022.3.0-rafoonfubm2nlnwdwftggszmr2vcbg36
.0/variorum-0.4.1-yso3svxvgafqtn3yzjbnmb3eiycyhzsd
.0/veloc-1.5-jyg2jtgwfejr7symlqovguhzdcminé5j
.0/vtk-m-1.8.0-rx507ex23yc2ddbubqwsdkibddjr5jym
.0/wannier90-3.1.0-bendys2jbtol2nkzh4ojga5ucyptvwor
.0/warpx-22.08-11lgiiakuréamductbpxoagd2gslvéc2q
.0/zfp-0.5.5-i5g1lkgnjhnf7voxibu4xzvsh4yhu53d2

04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.
04-x86_64/gcc-9.

4.

4
4
4
4
4
4
4
4
4
4

0/netlib-scalapack-2.2.0-25vdérfq4ufuesofo57jysjsx53nxu74
0/nccmp-1.9.0.1-ftszrngzc2cygoqrtioeebh3fjxéwéyv
0/nco-5.0.1-r1ffrgp2xzmsuvdwggodtn3exrr2dlind
0/nrm-0.1.0-uwgb66hska3d21j2bxmc4nj361iyilldzq
0/omega-h-9.34.1-27heb5almci24q7zg7mfn2mdqq6562va
0/openmpi-4.1.4-7co3hc3hfgfszjffum3fu7c3q23o0zqys
0/openpmd—api-0.14.5-pj2hi5r2m5wubpacflddd3tivgjwunbi
0/papi-6.0.0.1-yjnzh45s2nzeeb553xpx5qxinm73jdgz
0/papyrus—-1.0.2-ae7pqcjs72utsbtggqéx3q4e5tqzpgoch
0/parallel-netcdf-1.12.2-v7h7r3hqjwévakzqjbuarbs65ss40j6v
0/paraview-5.10.1-1f7udp3dnwkptjh5mxraxotcswuf2jfm
0/parsec-3.0.2012-7hbcudupjmlfcgihhtfp7pe2moszdvcl
0/pdt-3.25.1-22x41gxduh2ejs477htndgxuiha5uo2s
0/petsc-3.17.4-ywonj5xmzv4nsjahsg5oww6 24617162
0/phist-1.9.5-ey2e2xjqrkogucncqlcaiay5pi5yqgnpo
0/plasma-21.8.29-qg4méeuppnulfmxisaufltyd3kgdhvtts
0/plumed-2.8.0-z265gsvzvb43xn4s2lajfed3fabkéjpn2
0/precice-2.5.0-mojal5qfjgzzseifja5xdulyeukdzjml
0/pruners-ninja-1.0.1-okgyfnztj2rfcyitth4nsoexghk445hr
0/pumi-2.2.7-whec6o6kj7qpo53s2yyqch5xda5akdgp
0/py-cinemasci-1.7.0-n3pshnjlwj5mdppsm3wsxc42h3cufcil
0/py-jupyterhub-1.4.1-odbpt2k2xolyk4qnfetibpyjlrxm7n2a
0/py-libensemble-0.9.2-2zefvm7ymmap5i66nie5ocfq7a7ewz7v
0/py-parsl-1.1.0-wé6buwwgyvx7gk3dé6anénzhlh2d7fe3f
0/py-radical-saga-1.16.0-gkvjgejq5dwb7x2245wgah6h7yobzvto
0/qthreads-1.16-vujctsewvsjga2drshoekdnvl4lé6cpéd
0/raja-2022.03.0-shzxmdubmmyuwlxfwsaék54njfudsr23
0/rempi-1.1.0-3fg5re7uwjzb33j7dg2mathtmosmmisq
0/scr-3.0-7wikybbzgzdc3tjt5ifb2mjqohp2yfs7
0/slate-2022.06.00-7cfrzgha7dslzh7b5z5ut5al5msxt3gr
0/slepc-3.17.2-5r21dgn5h1nnwqv32yp7esc7whvkx32r
0/stc-0.9.0-ghahavbnnvg512nrp4duimrhaoébaxem
0/strumpack—-6.3.1-7vhcwyrwmc5tnexxg351dxg5uqasrsvx
0/sundials-6.2.0-aput4a2202yszv7qs56wiphtwhlpnh3r
0/superlu-dist-7.2.0-wcbmvrhgeedp7yboeyfjyq2gz6isxtd3
0/swig-4.0.2-fortran-21lwjtiomnbzbigiewcmal7aubdcfaveu
0/sz-2.1.12.2-akue3hil6zq2zzenppezg45bbgt3isyn
0/tasmanian-7.7-qo27astbmevs5o00bkdéppbzefv3leyrc

Trilinos v13.4.0

NVHPC 22.7 with CUDA 11.7
Support for A100 and V100 GPUs
TensorFlow v2.9.1 and

PyTorch v1.12.1 optimized for GPUs

Also, support for ROCm 5.2.0
optimized for MI1250X and MI100
Intel oneAPI 2022.1.0
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22.08 Release: 102 Official Products + dependencies (gcc, cuda, ppc64le)

NV ONOC O~ WN P

adios2
alquimia
aml
amrex
arborx
archer
argobots
ascent
axom
bolt

¢ butterflypack
: cabana

: caliper

: chai

¢ conduit

: darshan-runtime
: datatransferkit
: dyninst

: exaworks

¢ faodel

¢ flecsi

¢ flit

¢ flux-sched

: fortrilinos

: gasnet

¢ ginkgo

: globalarrays

¢ gotcha

¢ gptune

¢ hbbench

¢ hdf5

¢ hdf5-vol-async
: heffte

: hpctoolkit

. hpx

: hypre

¢ kokkos

: kokkos—kernels
: lammps

: legion

: libnrm

: libquo

¢ loki

¢ magma

¢ mercury

: metall

: mfem

¢ mpark-variant
: mpich

: mpifileutils

: netlib-scalapack

/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—-ubuntul8.
/spack/opt/spack/linux-ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux—ubuntul8.
/spack/opt/spack/linux-ubuntul8.

P \
\ EXASCALE
) COMPUTING
\ PROJECT

04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
Q4—ppcbsle/gece-7.
Q4—-ppcbsle/gece-7.
04—-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04—-ppcébsle/gee-7.
Q4—ppcbsle/gece-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04—-ppcébsle/gee-7.
Q4—ppcbsle/gece-7.
04—ppcébsle/gece-7.
04-ppcébsle/gee-7.
04-ppcésle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04—ppcbsle/gece-7.
04—ppcbhsle/gece-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04—-ppcésle/gee-7.
Q4—ppcbsle/gece-7.
04—ppcbhsle/gece-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04—-ppcébsle/gee-7.
04—-ppcébsle/gee-7.
04—ppcbsle/gece-7.
04—-ppcébLsle/gece-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04—-ppcébsle/gee-7.
04—ppcbsle/gece-7.
04—ppcébLsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.
04-ppcébsle/gee-7.

5.0/adios2-2.8.3-7nsyrcékahbnbl2tqgbv322ufie35pzt
5.0/alquimia-1.0.9-génhgxj5eaitwniowalénfip72wmkzx4
5.0/aml-0.2.0-s5it2fyntsesracrétxvibkncwwvttla
5.0/amrex—22.08-34gawxéhtudsdéwgagrtbsru3eo7z4np5
5.0/arborx-1.2-650sfgiogccjutjvu2hmnghéz6e2jrjr
5.0/archer-2.0.0-rcjtr3w4r2tteedz24jhfpsfojodénuh
5.0/argobots-main-ilx5nitwe7gaacifewubp2dvxc2uskuq
5.0/ascent-0.8.0-totua2ppnyfhxdysz5saikevjlala5qj
5.0/axom-0.6.1-dej5vhwggy2vnydantd3haclvnh5y55m
5.0/bolt-2.0-bl5ig6en3zunbustfnvxqwé62jknumnas
5.0/butterflypack-2.1.1-ti7y7um3mpfx4f2ucamidv4x4t5p7vpe
5.0/cabana-0.5.0-356anwynébkht7egun5pmgwebmmnihx3
5.0/caliper-2.8.0-k5ufu72t43udvlbz5i3hfégysorcihys
5.0/chai-2022.03.0-zmpc3f5btywvgkcs740l3wazhz5rs2zn
5.0/conduit-0.8.3-iwonbdzbalb56w502tnmwopbrb2rébww
5.0/darshan-runtime-3.4.0-cgw2cs256bs2aessqxjhwzwwrgwixwei
5.0/datatransferkit-3.1-rc3-udyvcaoeiqgtmuzeoas4sqwetumwuyxkk
5.0/dyninst-12.2.0-kwpzzbzicwsphaf7ocdpgtébaguqdpf3
5.0/exaworks—0.1.0-maa6zjr3pfrn2h2vfzklpbvsmgrsvgen
5.0/faodel-1.2108.1-70xg4zrhpi3xm5sqk7y2oruujrohowgw
5.0/flecsi-1.4.develop—ruphpyiuv7é6dbxdv4nipuujjh5fo3pfe
5.0/flit-2.1.0-2kawcymwozné6hkg4np4jcogbt34zbxn
5.0/flux-sched-0.23.0-40dnpsy56mgqdx1lgrzufzdjtroq43qxqé
5.0/fortrilinos-2.0.0-7ms2060f3pmfq4kw4a3247c3kpsc73vt
5.0/gasnet-2022.3.0-3r75b4m4pbpbzd42p6cdmpmhzzwfvmkx

5.
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

0/ginkgo-1.4.0-3ra2f2ndjvda45kaoabob50ev3xwzthm

.0/globalarrays-5.8-wettvecurrakgb5ffsjlcbzig47kkqtv
.0/gotcha-1.0.3-huebwt5nlveeabvzeéanftnfdb2pdbdk
.0/gptune-3.0.0-otv4ftz3az3d3wrwvhdgfybvnjdglydt
.0/h5bench-1.2-hkdgo2bteut344gdlkp756qrebénfjsbv
.0/hdf5-1.13.2-svgv2yyddmux2p4yérin5k7ejyyc6z5m
.0/hdf5-vol-async-1.2-7jtovsqcyla3r4cawpvélpiagsqégeaz
.0/heffte-2.2.0-zzjrtfbtxaidamlawaaév5ess5xhcd23
.0/hpctoolkit-2022.05.15-yrwa4oepvsébypc3wniaawlspe5q7ibm
.0/hpx-1.7.1-j594id6ky7pgifgasjl32kay2maolbshb
.0/hypre-2.25.0-scgd77y25s5vruyvaycpobdqyk26t2t2
.0/kokkos-3.6.01-mbsx2so4eosgd56k5dvffémbu7sxpvih
.0/kokkos—kernels-3.6.00-f72mgsqzq6qygégrpezzvx5gp6cz7wjf
.0/lammps—20220623-id74dp3jg7thpobmyrtxqfuézhbtofh7
.0/1egion-21.03.0-kwymsyynejvpyhésctqgyé4zfnsgjbmn
.0/1ibnrm-0.1.0-qarezm3auz71lirsssphuzlevoct7qz5i
.0/1ibquo-1.3.1-dihyof2tvfbu47op7cvné63lcfénhétzo
.0/10ki-0.1.7-43nybfg2z5ypiigbg2usflrhhptaadmt
.0/magma-2.6.2-negzjmippyt71fmgalseyskru4crg35sk
.0/mercury-2.1.0-xd7o0e2splnsfzrxfrrb5yxktyld4gpinv
.0/metall-0.21-b6j3sj7q3cxxbjgunlslmcavsexb4tkn
.0/mfem-4.4.0-oxnamp5mkzkt3q7iihrfnr5syabwzjbg
.0/mpark-variant-1.4.0-s7ixfxkewi5Sxoiiafavtnbyz7pdé6c7zé
.0/mpich-4.0.2-6g5eqqjmamfvta7gasmjughdzjireidz
.0/mpifileutils-0.11.1-uugbe222fdaoitvlqfsxlijhohznorcg
.0/netlib-scalapack-2.2.0-1j7jrdvxmoabnéodyu7wswftmobiub7o

NVHPC 22.7 with CUDA 11.7
Support for NVIDIA GPUs

TensorFlow v2.5.1 and
PyTorch v1.9.0a0
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22.08 Release: 102 Official Products + dependencies (gcc, cuda, ppc64le) (contd.)

: sundials

/spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc-7.5.0/sundials—6.2.0-cfsjaggxuefeuvq3frd34jclérsvwash

52: nccmp /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/nccmp-1.9.0.1-b2biujlrewsbnjcgena6fhrtwybpqlfs
53: nco /spack/opt/spack/linux—ubuntul8.0@4—ppcésle/gcc-7.5.0/nco-5.0.1-oqnsefunbh4mznf5als5tgzd570yzpi2
54: nrm /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/nrm-0.1.0-snmckncyvlywy53efps5ngdirua3uuyr
55: omega-h /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/omega—h-9.34. 1-owqvup4éh74duo3oxa3nohr4gkwhfn3l
56: openmpi /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/openmpi-4.1.4-ryvs7bro7hkhoyjzcw4lbombcw2vilax
57: openpmd-api /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/openpmd-api—0.14.5-vzdjd2bsbg5vykeczélyvykhliscvekv]
58: papi /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc—7.5.0/papi-6.0.0.1-bnoe4srsi5xol31tygdhk23u7xphazsq
59: papyrus /spack/opt/spack/linux—ubuntul8.@4—ppc6sle/gcc-7.5.0/papyrus-1.0.2-ye22fw5fvosnhaea7jxpz3jtz47t5b2b
60: parallel-netcdf /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/parallel-netcdf-1.12.2-zjkmrza3qybehtig4va5zwrp322utm3a [ ) '1-ri|ir]()£; \/1 G; zl () fc)r F)F)(:(Slllea
61: paraview /spack/opt/spack/linux—ubuntul8.0@4—ppcésle/gcc-7.5.0/paraview—5.10.1-c2pqottdxxyfdd2wkxi2edo33psheztr =t
62: parsec /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/parsec—3.0.2012—cvz3u7h2iwme2haxcbfbmbvgybwgg2x5s 1
63: pdt /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/pdt-3.25.1-47y3qxyid4npbd2ve2srnrxb4ssr3rsax ¢ NVH PC 227 Wlth CUDA 11 7
64: petsc /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/petsc-3.17. 4-drtsee2jxausudytsrxnnxutpsr3sxyk
65: plasma /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc—7.5.0/plasma-21.8.29-okt32cqwiarp2vi7dluvocm3ndstgorg b Support fOI’ NVIDIA GPUS
66: plumed /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc—7.5.0/plumed-2.8.0-2pj7ienginrmh2t5pgsufuklwg7jjnta
67: precice /spack/opt/spack/linux—ubuntul8.04—ppc6sle/gcc-7.5.0/precice-2.5.0-rm4bameae5cmfoc3rgpicdpgztzditfa ° TensorFIOW V251 and
68: pruners-ninja /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/pruners—-ninja-1.0.1-5ijbydfrcn76dzn5pjjjmsm3jlrav3mj
69: pumi /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc—7.5.0/pumi-2.2.7-hékszjhj7dccajatohl5po3gkndq7ij7 [ ] F)B/-rt)r(:r] \/1 _E)_()Ea()
70: py-cinemasci /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc—7.5.0/py—-cinemasci-1.7.0-6ibibaw7ujjawhsnjpv2tnsé6zx6emltk
71: py-jupyterhub /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/py-jupyterhub-1.4.1-tgkcrgnrgesdl7uryr7aokofl7ms5tal
72: py-libensemble /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/py-libensemble-0.9.2-zeug2attuhtymijafg5ihemahlrhwznj
73: py-opentuner /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/py—-opentuner-0.8.7-cvfutbrsanrszituq27unz7pmfwsfbtx
74: py-parsl /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/py-parsl-1.1.0-pyryfx5atbfméfunwxmbkksa56zvvpzk
75: py-radical-pilot | /spack/opt/spack/linux-ubuntul8.@4—ppcésle/gcc—7.5.0/py-radical-pilot-1.16.0-oupsuxéauyokae5n2jfeoyvjtgnpn33h
76: py-radical-saga /spack/opt/spack/linux-ubuntul8.04-ppcésle/gcc—7.5.0/py-radical-saga-1.16.0-ryl2vsm7cghazi3asvpvz5fv7esgjgki
77: gthreads /spack/opt/spack/linux—ubuntul8.@4—ppc6sle/gcc-7.5.0/qthreads—1.16-rusms576uaiho2vqfzc4esk3xcks2evsb
78: raja /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc—7.5.0/raja-2022.03.0-yiwxcmxky3thgoknwsaxjwagwndtkokv2
79: rempi /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/rempi-1.1.0-17p5rlvv7adjéefff5jbfmivzwwsq4n3
80: scr /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/scr-3.0-7dém7mdovws3am7ixn54gmxprawhvutu
81: slate /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc-7.5.0/slate-2022.06.00-j3uubnfvluhvb2rjshrmsd2ré6qckenxd
82: slepc /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/slepc-3.17.2-m7mqqjxz4bbdef3b7nlstidnéiswwgbq
83: stc /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/stc-0.9.0-q4hwjsbe3k573hdn5hodbflwgzxwijpé
84: strumpack /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/strumpack-6.3.1-miudgjbbo46plywx524uehzbwgiiqn4é
5
5
5
5
5

86: superlu-dist /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/superlu—-dist-7.2.0-nsingsvcnnmentgfz5y53yzbg5hgjyew

87: swig /spack/opt/spack/linux—-ubuntul8.0@4—ppcé4le/gcc-7.5.0/swig-4.0.2-Ffortran—-gjatmtgc7né6ggbmvmdu77oyynhj6iflz

88: sz /spack/opt/spack/linux—ubuntul8.@4—ppcésle/gcc-7.5.0/sz-2.1.12.2-v7tubkayes62dnabc47a77gz3hl4el2a

89: tasmanian /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/tasmanian-7.7-77vj27ggcesbfxgwfdivjgvtr3dm7izb

Q- tay /g i — — _ — —| i i

91: trilinos /spack/opt/spack/linux—ubuntul8.0@4—ppcésle/gcc—7.5.0/trilinos—13.4.0-gukyoepnsoxg5pdnnowjzyrxggtejkib |
urbine spack/opt/spac . .5.0/turbine-1.3.0-5vv rob34yz/tz 13yzwjlvm/

93: umap /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/umap-2.1.0-gfccivgkrovbuknxzahlinuaé6b2lps2r

94: umpire /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/umpire—2022.03.1-6uumgqt5rw72uqrg5lybqtbgezihjzzéa

95: unifyfs /spack/opt/spack/linux—ubuntul8.@4—ppc6sle/gcc-7.5.0/unifyfs-0.9.2-q717n6bdohgq3fhplaae52favéwebkls

96: upcxx /spack/opt/spack/linux-ubuntul8.04—ppcé4le/gcc-7.5.0/upcxx—2022.3.0-xpvexkttgp576asxt2cgenlwaczxryy?2

97: veloc /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/veloc-1.5-cngwbrkslgu5lfrdon73qgde2znaep7n

98: vtk-m /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/vtk-m-1.8.0-msmamqdhfqgywx45juamwyiéjsnybgxh

99: wannier90 /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/wannier90-3.1.0-3wohurtflidtoz2yvauepvrivréiiy2k

100: warpx /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc—7.5.0/warpx—22.08-asny47ruhqvuyjfemc276z036n31lbhhu

101: yaksa /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/yaksa-0.2-6rybbzhpmv4clemvrencygqijndnhwf436

102: zfp /spack/opt/spack/linux—ubuntul8.04—ppcésle/gcc-7.5.0/zfp-0.5.5-mk5enpglkfouqzvcévhy74fnooyzvbyi
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22.08 Release: 101 Official Products + dependencies (gcc, cuda, aarch64) NEW!

NV ONOOTE WN P

adios2
alquimia
aml
amrex
arborx
archer
argobots
ascent
axom
bolt

: butterflypack
: cabana

: caliper

: chai

: conduit

: darshan-runtime
: datatransferkit
: dyninst

: exaworks

: faodel

: flecsi

. flit

¢ flux-sched

: fortrilinos

: gasnet

: ginkgo

: globalarrays

: gotcha

: gptune

: h5bench

: hdfb

: hdf5-vol-async
: heffte

: hpctoolkit

: hypre

: kokkos

: kokkos-kernels
: lammps

: legion

¢ libnrm

: libquo

¢ loki

: magma

: mercury

: metall

: mfem

: mpark-variant
: mpich

: mpifileutils

: netlib-scalapack
: nccmp
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@4-aarché4/gcc—9.
04-aarché4/gcc—9.
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@4-aarché4/gcc—9.
04-aarché4/gcc—9.
04-aarché4/gcc—9.
04-aarché4/gec—9.
04-aarché4/gec—9.
@4—aarché4/gcc-9.
@4—aarché4/gce-9.
@4—aarché4/gce-9.

4.0/adios2-2.8.3-rgr2vbgswebchsé6ymdould42fwjxiwe7
4.0/alquimia-1.0.9-teodmopfaqz7viav2ctczfjipeeoqtwv
4.0/aml-0.2.0-tim3isvremvkujg7yéckvtsuwwhxhmao
4.0/amrex—22.08-ealqug3ntw5f3nozkgpzcoabc5oztwri
4.0/arborx-1.2-ae4n4db4sckgozmkicvwandpd2x5x1bfd
4.0/archer-2.0.0-4scivwwlzlr7nu631lpln4s3twh746xmg
4.0/argobots—main-bmuh51sksx716xu7bsm5ayofvwémlosk
4.0/ascent-0.8.0-fcvvgoquxxw7risfvblgyuiagsiafm7g
4.0/axom-0.6.1-uu7v4ibgwt3eteszxc2krn5uypjlsnvh
4.0/bolt-2.0-pgzag5aullwxnjchzyums74qyut37jtk
4.0/butterflypack-2.1.1-rejgtjnhcctlbov7brawhxev7cilubtv
4.0/cabana-0.5.0-edh3x7tosealn3sadylagrépiouvat2r
4.0/caliper-2.8.0-go7uhpméqqy5i2brnbty3qgbeaqd2njf
4.0/chai-2022.03.0-hrlbfqdziweoefpukxwfes3azyatobmw
4.0/conduit-0.8.3-gwiudnpzdrwvcumatfmnytjks4bjaqym
4.0/darshan-runtime-3.4.0-rklgx5hbng3vgylawés34fpwygsiqrlc
4.0/datatransferkit-3.1-rc3-harz4dlj2z31zr4hhkhc5zzgplkytwja
4.0/dyninst-12.2.0-jfrrwtgtsonluclyhbks4rqugtjenawk
4.0/exaworks—0.1.0-07dcje731dpwobgf5ohytnmxu257¢c71d
4.0/faodel-1.2108.1-i6rm7nvhaocet4hrc5y5aeczuxqqfpyff
4.0/flecsi-2.1.0-pm4xvibvv2vpdfpbmsv2hfn2wtv2stqgn
4.0/flit-2.1.0-wzxaiopjcpxurdhrlfkujkl2git2w5em
4.0/flux-sched-0.23.0-7qdi2ps6373qjamcn4ntdpub4pqbkstp
4.0/fortrilinos-2.0.0-tiéatcwvdvwax7aml345tadljktg52vg
4.0/gasnet-2022.3.0-mbkku2iucn7jhgékupah4flwiehaj3vj

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/ginkgo-1.4.0-2045765uisénivg3i46io71wohdyq2rj

.0/globalarrays-5.8-vmsjflqgsebhorerizfakwwgmwgvbx4cm
.0/gotcha-1.0.3-jqzmqv4n5mt7pmugchp7s35dpnzbyrd4
.0/gptune-3.0.0-hhmgrhop7dlgrkt4m5yj2ceq7fyaaéd]
.0/h5bench-1.2-xqv6sfmaa4ad5sirfymaxx2t62dgydds
.0/hdf5-1.13.2-ewffjmwghvsllénaya3k36yoyt3777gk
.0/hdf5-vol-async-1.2-zzbuohnrofqgelyvk4t7xytufpghsbsh
.0/heffte-2.2.0-wmrpmé72x3eb6v5acq7hetopxsmezx26g
.0/hpctoolkit-2022.05.15-rzz2eknpgsvpnhlp3ize2xh7zz22dnuz
.0/hypre-2.25.0-s754pjqu24ohc3uwmcf37gu3blvcwtxd
.0/kokkos-3.6.01-cvv2233fgh7pnzt3xd3gxrgé6enihakég
.0/kokkos-kernels-3.6.00-znn2n5ppc7bo7xsncfnaz3eq56tp74nu
.0/1lammps-20220623-r7quv3v5tusjyaeoprhéwicklsuvshfw
.0/1legion-21.03.0-xqvx3m7gdhd43ybpj75n63c7yjrgelwb
.0/1ibnrm-0.1.0-f7s5tgfcurkdcgwuzuszbn2znfctétot
.0/1ibquo-1.3.1-xm3d4gimgssduwhdecszuhtzsfzxgymo
.0/1loki-0.1.7-g5dtcfozzf4p7pycx4gtlgkvvglrworn
.0/magma-2.6.2-4u3gté62dtczmlvv2c7nt5qprubyzmmze
.0/mercury-2.1.0-fv5bxqdvgb31lv57s77xw3pmmjlk45gcq
.0/metall-0.21-op6ltaipplev2llrmget3e5frtyp73y7
.0/mfem-4.4.0-uvizvyebucxighbg4y7twveiqfydtzsi
.0/mpark-variant-1.4.0-hhfriafnm45uljscabscmahuhfclvmgl
.0/mpich-4.0.2-q3ba3kgzkdsuc2cl2eii665iltbk4pds
.0/mpifileutils-0.11.1-guvx7allbmej2j4oujhkxu7taauznrry
.0/netlib-scalapack-2.2.0-ogghecw42emxrrcrn571leamgxhlwiv22
.0/nccmp-1.9.0.1-pxigx2mvs4tb21671n46nnmhwgai7bg2

NVHPC 22.7 with CUDA 11.7
Support for NVIDIA GPUs
PyTorch v1.12.1
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56:
57:
58:
59:
60:
61:
62:
63:
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65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:

nco

nrm

omega-h

openmpi
openpmd-api
papi

papyrus
parallel-netcdf
paraview

parsec

pdt

petsc

plasma

plumed

precice
pruners-ninja
pumi
py—-cinemasci
py—-jupyterhub
py-libensemble
py-opentuner
py-parsl
py-radical-pilot
py-radical-saga
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4.0/nco-5.0.1-gbbbpvjdasvadznrpgr2ibtt2hjrudrj
4.0/nrm-0.1.0-y2u765zdsxaoxbyyj5ii27exgpkhusub
4.0/omega-h-9.34.1-k67w4q7kmvuzr4xs5wavdpwdwgl25hceg
4.0/openmpi-4.1.4-atoxcgheeantzvq7qalgzwbz3axezzi4
4.0/openpmd—api-0.14.5-1ng5ww566gno2cdlptitgxiecéxdclr2
4.0/papi-6.0.0.1-srlrzt2prj2k47kz1lgtg7555nelbxi7n
4.0/papyrus-1.0.2-6yzifukoakiquambm32owcilw36yoekz
4.0/parallel-netcdf-1.12.2-7vjruqq222uvddu2vca275dill3e2a3p
4.0/paraview-5.10.1-w2t134cwojcu5urjayyxwkpmymflogth
4.0/parsec-3.0.2012-ebkp56dh3hgmi3fqtfldtgzd5e32o0p2e
4.0/pdt-3.25.1-abjcjdcs5w2hdvhib27b3xguyfzeo3hhh
4.0/petsc-3.17.4-yepzelbqjzwmékupg4uaspgbx512rgmu
4.0/plasma—21.8.29-dx1xswgsrzxzcxgmj2w32bxgsgcptivy
4.0/plumed-2.8.0-37hrtcsékrédwts2iwe7tsg2vesdlkly
4.0/precice-2.5.0-f6igne52tjfjts5kathr7w47i5juuo7j4
4.0/pruners—-ninja-1.0.1-fp7k4jxfd74dgghwpgdmjtu2lvmiw2bt
4.0/pumi-2.2.7-osovfu2vcsvrasorfhk4sscoviokv2ue
4.0/py-cinemasci-1.7.0-mvzka5s67jkk343hwl3xyuh2zz7eq3jx
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4
4
4
4
4
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4
4
4
4
4
4
4
4

0/py-jupyterhub-1.4.1-6dieq54hv4td7sgremti24bdjazléxpe

.0/py-libensemble-0.9.2-ounmseonelaqueazjhfaaqlxxi6tévbj
.0/py—-opentuner—0.8.7-rsdlieu2alég251rlumqvj3dcbécxphr
.0/py-parsl-1.1.0-j2ramnsdu4zz5s7bchf7buhnsée5nwvn
.0/py-radical-pilot-1.16.0-513efsvga3ot2bmdm26katk7z274tmxk
.0/py-radical-saga-1.16.0-bsdgy530dz7xbpkené5baalnff2npdg5
.0/qthreads-1.16-3nh4xmtaptpkgmzmjln5cshnkkkk4pzd
.0/raja-2022.03.0-6eskyhbk5j17vorépjqicé656wfcjéxok
.0/rempi-1.1.0-c2ncibesacmv2i3wv7zbafj24jgmkfa7
.0/scr-3.0-44nhg57glgxrmgezeud4mbgo7qvuglmt
.0/slate—2022.06.00-k6jdbfottjjsujw25d6fkix7hxadytyp
.0/slepc-3.17.2-36xj5xq20jbj5sjxbmxopmgkévxuwrrs
.0/stc-0.9.0-jfdjo25glécyost5hibmpg3qfubznswk
.0/strumpack-6.3.1-0lxykkpasg23rbjor3dwibétkdfmiuoww
.0/sundials-6.2.0-4qldezzkrgss7pnozdzkcoxghup5i4yd
.0/superlu-dist-7.2.0-53kdsn33u5jehb6hg2eimwrkef5amrgnj
.0/swig-4.0.2-fortran-fdu2szubut42nxivrzggo47ahwfjisjé
.0/sz-2.1.12.2-sovcwskemxxs20z6sh2jeyimocikégra
.@/tasmanian-7.7-jodfk74drvkékunjwz5jzw7ifjéodnzg
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76: gthreads /spack/opt/spack/linux-ubuntu20.
77: raja /spack/opt/spack/linux—ubuntu20.
78: rempi /spack/opt/spack/linux—ubuntu20.
79: scr /spack/opt/spack/linux—-ubuntu20.
80: slate /spack/opt/spack/linux—-ubuntu20.
81: slepc /spack/opt/spack/linux-ubuntu20.
82: stc /spack/opt/spack/linux-ubuntu20.
83: strumpack /spack/opt/spack/linux—ubuntu20.
84: sundials /spack/opt/spack/linux—ubuntu20.
85: superlu-dist /spack/opt/spack/linux—-ubuntu20.
86: swig /spack/opt/spack/linux—-ubuntu20.
87: sz /spack/opt/spack/linux-ubuntu20.
88: tasmanian /spack/opt/spack/linux—-ubuntu20.
20 t+ap

90: trilinos /spack/opt/spack/linux—ubuntu20.

1: turbine spack/opt/spac

92: umap /spack/opt/spack/linux—-ubuntu20.
93: umpire /spack/opt/spack/linux-ubuntu20.
94: unifyfs /spack/opt/spack/linux—-ubuntu20.
95: upcxx /spack/opt/spack/linux—ubuntu20.
96: veloc /spack/opt/spack/linux—-ubuntu20.
97: vtk-m /spack/opt/spack/linux—ubuntu20.
98: wannier90 /spack/opt/spack/linux—-ubuntu20.
99: warpx /spack/opt/spack/linux—ubuntu20.
100: yaksa /spack/opt/spack/linux-ubuntu20.
101: zfp /spack/opt/spack/linux—ubuntu20.

ECP

EXASCALE
COMPUTING
PROJECT

Q4—aarché4/gcc—9.
.04—aarché4/gcc—
@4—aarché4/gcc-9.
@4—aarché4/gcc—9.
@4—aarché64/gcc-9.
@4—aarché4/gcc—9.
@4—aarché4/gcc-9.
@4—aarché4/gcc-9.
@4—aarché4/gcc-9.
@4—aarché4/gcc—9.
@4—aarché4/gcc-9.
@4—aarché4/gcc—9.

. y
.0/umap-2.1.0-ikhuysi6é55ghcdyrtx4aé5rtmcibntjz
.0/umpire-2022.03.1-cuudeezgk33ysguxriasc3ovnélodghnf
.0/unifyfs—0.9.2-z3kx3p5145rezwho21lgktfswztbsrimw
.0/upcxx—2022.3.0-0zqrl36zdacykfwohpw2ubzbbfflnw7z
.0/veloc-1.5-vunhtbm5seésc4esmrr66xn6d456f2cr
.0/vtk-m-1.8.0-yrweg65332slls5onxv7jr4soppggagh3
.0/wannier90-3.1.0-76cc4klulcfmdukwav3teatt3jrgsolm
.0/warpx—22.08-1luvfurdkag5cz2yg7btywfupbtrijghz
.0/yaksa—0.2-ouc72jlxh5sgfrigmtvvyd21limnfhir
.0/zfp-0.5.5-ztprlcezlhtvnntskofecuze3hkgkax6é

cuda, aarch64) NEW!

Trilinos v13.4.0 for aarch64
NVHPC 22.7 with CUDA 11.7
Support for NVIDIA GPUs
PyTorch v1.12.1

.0/trilinos-13.4.0-eqvhpdovéelszekkzyovcobzwbhvéjzw

turbine-1.
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E4S 22.08: Trilinos Spack configuration +cuda cuda_arch= 80

_Slngular1ty> spack find trilinos +cuda cuda_arch=80
=> 1 installed package

——= linux-ubuntu20.04-x86_64 / gcc@9.4.0

trilinos@l3.4.0

Singularity> spack find -d1 -v trilinos +cuda cuda_arch=80 ]

==> 1 installed package

—— linux-ubuntu20.04-x86_64 / gcc@9.4.0

Ixifibt trilinos@13.4.0~adelus~adios2+amesos+amesos2+anasazi+aztec~basker+belos+boost~chaco~complex+cuda~cuda_rdc~debug~dtk+epetra+epetraext~epetraextbtf~

epetraextexperimental~epetraextgraphreorderings~exodus+explicit_template_instantiation~float+fortran~gtest~hdf5~hypre+ifpack+ifpack2+intrepid+intrepid2~ip

o+isorropia+kokkos~mesquite+minitensor+ml+mpi+muelu~mumps+nox~openmp~panzer+phalanx+piro~python~rocm~rocm_rdc+rol+rythmos+sacado~scorec+shards+shared+shyl

u+stk+stokhos+stratimikos~strumpack~suite-sparse~superlu+superlu-dist+teko+tempus+thyra+tpetra+trilinoscouplings~uvm+wrapper~xll+zoltan+zoltan2 build_type

=RelWithDebInfo cxxstd=14 gotype=long_long
57jswcn boost@l. /Y.0~atomic~chrono~clanglibcpp~container~context~contract~coroutine~date_time~debug+exception~fiber~filesystem+graph~graph_parallel~ic

u~iostreams~json~locale~log+math+mpi+multithreaded~nowide~numpy~pic~program_options~python~random~regex~serialization+shared~signals~singlethreaded+stackt
race~system~taggedlayout~test~thread~timer~type_erasure~versionedlayout~wave cxxstd=98 patches=a440f96,b8569d7 visibility=hidden

yurg3uw mpich@4.0.2~argobots~cuda+fortran+hwloc+hydra+libxm12+pci~rocm+romio~slurm~two_level_namespace~vci~verbs~wrapperrpath datatype-engine=auto
device=ch4 netmod=o0fi patches=d4c0e99 pmi=pmi
2meaymk findutils@4.9.0 patches=440b954
poo3xnd hwloc@2.8.0~cairo+cuda~gl~libudeyv+libxml2~netloc~nvml~oneapi—level—zero~opencl+pci~rocm+shared
I sit51pw cuda@ll.4.4~allow—unsupported—compilers~dev |
g4psrtu Llibpciaccess@?. 16
407qgnns libtool@2.4.7
qr7lniy m4@l.4.19+sigsegv patches=9dc5fbd,bfdffa7 .
n2fjcg5 diffutils@s.s8 °
c75f7vl libiconv@l.16 libs=shared,static TrIIInOS 1340

xu34agk libsigsegv@2.13 ° CU DA1144

jodzku6 pkgconf@l.8.0

kgquruf util-macros@l.19.3 ° Cuda arch=80
wmzytwr libxm12@2.9.13~python —_—
odpuh4q Xxz@5.2.5+pic libs=shared,static (ft)['/ﬁ\1 ()())
2jmcbiq zlib@1.2.12+optimize+pic+shared patches=0d38234

sfidust ncurses@6.3~symlinks+termlib abi=none

cfy25dm libfabric@l.14.1~debug~kdreg fabrics=rxm,sockets,tcp,udp

3cws70n yaksa@®.2~cuda~rocm

bgg7jkg autoconf@2.69 patches=35c4492,7793209,a49dd5b

nkpm5ba perl@5.34. 1+cpanm+shared+threads

5ddr2oz berkeley-db@18.1.40+cxx~docs+stl patches=b231fcc

sydwi34 bzip2@l.0.8~debug~pic+shared

uvbhph5 gdbm@1.19

xv7r2sl readline@8.1.2

cltbywd automake@l.16.5

hhokobj python@3.8.13+bz2+ctypes+dbm~debug+1libxm12+1zma~nis~optimizations+pic+pyexpat+pythoncmd+readline+shared+sqlite3+ssl~tix~tkinter~uc

s4+uuid+z1lib patches=0d98e93,4c24573,f2fd060

—_—
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E4S 22 08 Release NVIDIA GPU, x86 64, ppc64|e and aarcho4

e0e < > [@ https://hub.docker.com/r/ecpe4s/e4s-cuda/tags

Q_ Search for great content ... Explore  Repositories  Organizations Help Upgrade @ exascaleproject v

Explore ecpeds/eds-cuda

e 100+ E4S Products

eCpe4S/e4S'CUda {? Manage Repository ‘ * DOCkerhUb

By ecpe4s « Updated 2 months ago 3 pulls 58 i Support fOI' NVIDIA
v )  ppcbdle, x86_64, and

Image . . .
aarch64 in a single image
Overview Tags
Sortby Newest v Q Filter Tags
o
S — Yo docker pull ecpeds/e4s-cuda
TAG
22.08 docker pull ecpeds/eds-cuda:.. |_D
Last pushed 2 months ago by esw123
DIGEST 0OS/ARCH LAST PULL COMPRESSED SIZE ©
d184e1dd27db linux/amd64 a month ago 44.78 GB
1dc06a4b53e5 linux/arm64/v8 27.58 GB
10dc074ca355 linux/ppc64le 30.58 GB

—_—
\\ EXASCALE
) COMPUTING
\ PROJECT
g

16




E4S bare-metal installation spack.yami reC|pe

Q0O < M v ] 0 [ hnps//gnhub om/E S-Proj blob i 9111/spack 86, 64yaml o i} =
30 elfutils:
31 variants: +bzip2 ~nls +xz
32 fftw:
33 variants: +openmp
34 hdf5:
35 variants: +fortran +hl +shared api=v18
36 version:
37 - 1.12.1
38 libfabric:
39 variants: fabrics=sockets,tcp,udp,rxm
40 libunwind:
41 variants: +pic +xz
42 mesa:
43 variants: ~1lvm
44 mesal8:
45 variants: ~1lvm
46 mpich:
47 variants: ~wrapperrpath
48 ncurses:
49 variants: +termlib
50 openblas:

trilinos:

variants: +amesos +amesos2 +anasazi +aztec +belos +boost +epetra +epetraext

+ifpack +ifpack2 +intrepid +intrepid2 +isorropia +kokkos +ml +minitensor +muelu
+nox +piro +phalanx +rol +rythmos +sacado +stk +shards +shylu +stokhos +stratimikos
+teko +tempus +tpetra +trilinoscouplings +zoltan +zoltan2 +superlu-dist gotype=long_long

58 variants: +pic

59

60 definitions:

61 - cuda_specs:

62 - amrex@21.11 +cuda cuda_arch=80

63 - caliper@2.7.0 +cuda cuda_arch=80

64 - chai@2.4.0 ~benchmarks ~tests +cuda cuda_arch=80 “umpire ~shared

65 - flecsi@2.1.0 +cuda cuda_arch=80 HH H
66 —- ginkgo@1.4.0 +cuda cuda_arch=80 b TrIIInOS Va rlants
67 - heffte02.2.0 +cuda cuda_arch=80 . .

68 - hpx@1.7.1 +cuda cuda_arch=80 [ Bu I It Wlth CU DA
69 - hypre@2.23.0 +cuda cuda_arch=80

70 - kokkos@3.4.01 +wrapper +cuda cuda_arch=80

71 - kokkos-kernels@3.4.01 +cuda cuda_arch=80 “kokkos +wrapper +cuda cuda_arch=80

72 - magma@2.6.1 +cuda cuda_arch=80

73 - mfem@4.3.0 +cuda cuda_arch=80

74 - parsec(3.0.2012 +cuda cuda_arch=80

75 - petsc@3.16.1 +cuda cuda_arch=80

76 - raja@@.14.0 +cuda cuda_arch=80

77 - slate@2021.05.02 +cuda cuda_arch=80

78 - slepc@3.16.8 +cuda cuda_arch=80

79 - strumpack@6.1.0 ~slate +cuda cuda_arch=80

80 - sundials@5.8.0 +cuda cuda_arch=80

81 - superlu-dist@®7.1.1 +cuda cuda_arch=80

2 Smbasnaniand soudo g

83 05@1: +cuda cud.

84 - umpire@6.0.0 ~shared +cuda cuda_arch=86

85 - upcxx@2021.9.0 +cuda

86 - vtk-m@1.6.0 +cuda cuda_arch=80

87 - zfp@0.5.5 +cuda cuda_arch=80

\\ EXASCALE
COMPUTING
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E4S: Spack Build Cache at U. Oregon to speed up installation

[ ) o [4S oaciss.uoregon.edu/eds/inventc X +

&« @« O B https://oaciss.uoregon.edu/e4s/inventory.html ¢  Q Search

@
I

E4S Build Cache for Spack 0.18.1

To add this mirror to your Spack:

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

$> spack buildcache keys -it

92,085 total packages

Last updated 2022-09-27 19:20 PDT

92,000+ binaries
S3 mirror

No need to build
Search from source code!

® AllArch O PPC6ALE O X86_64

® AIIOS O Centos7 O Centos8 O RHEL7 O RHEL8 O Ubuntul18.04 O Ubuntu20.04

adiak@0.1.1 adiak@0.2.1 adios2@2.50 adios2@2.60 adios2@2.7.0 adios2@2.7.1 adios2@2.8.0 adios@1.13.1 adlbx@0.9.2 adlbx@1.00 adol-c@2.7.2

alquimia@1.0.9 alsa-lib@1.2.32 amg@1.2 aml@0.10 amr-wind@ascent amr-wind@main amrex@20.07 amrex@20.09 amrex@20.10 amrex@20.11 amrex@20.12
amrex@21.01 amrex@21.02 amrex@21.03 amrex@21.04 amrex@21.05 amrex@21.06 amrex@21.07 amrex@21.08 amrex@21.09 amrex@21.10 amrex@21.11

amrex@21.12 amrex@22.01 amrex@22.02 amrex@22.03 amrex@22.04 amrex@22.05 ant@1.10.0 ant@1.10.7 antlr@2.7.7 arborx@(0.9-beta  arborx@1.0

arborx@1.1  arborx@1.2  archer@2.0.0 argobots@1.0  argobots@1.0rcl  argobots@1.0rc2  argobots@1.1  arpack-ng@3.70 arpack-ng@3.8.0 ascent@0.6.0

ascent@0.7.0 ascent@0.7.1 ascent@0.8.0 ascent@develop ascent@pantheon ver asio@1.16.1 asio@1.182 asio@1.20.0 asio@1.21.0 assimp@4.0.1 assimp@5.0.1

= \(E\\)F’ * https://oaciss.uoregon.edu/e4s/inventory.html
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E4S Frank build statistics,

000 < M |v v} ©  htipsi//stats.eds.io

C {3 E4S statistics on Frank and AWS

Summary

Period Beginning: 2021-09-22 07:48:34.025+00
Period Ending: 2021-11-24 20:25:43.62+00
Number of Jobs: 193014

Number of Failed Jobs, all types: 9669

Number of Failed Jobs, system failures only: 876

Node Descriptions
« UO Frank Node Descriptions

Shortcuts

Job Times, Last 4 Hours

Job Times, Overview, All

Job Times, Detailed, All

Runner System Failures, by Runner, Last 4 Hours
Runner System Failures, by Runner, All

Runner System Failures, by Type, Last 4 Hours

Runner System Failures, by Type, all

Runner System Failures, Last 20

Job Times, Last 4 Hours

name total_runtime avg_runtime n pct_uo pet_aws
rebuild 23:14:32.5 00:11:49.088983 118 100% 0%
generate 01:41:42.054 00:02:02.04108 50 100% 0%
service 00:52:17.515 00:00:51.434672 61 97% 3%

Job Times, Overview

name total_runtime avg_runtime n pet_uo pet_aws
rebuild 16605:48:23.241 00:06:16.086963 158955 60% 40%
generate 2320:23:16.259 00:08:33.202449 16277 67% 33%
service 305:14:02.474 00:01:02.215065 17662 81% 19%
other 00:49:16.909 00:00:24.640908 120 98% 2%

—_—
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ene < M v
\’Job Times, Detailed
name
rebuild

eds-pr-generate
radiuss-pr-generate
eds-develop-generate
rebuild-index
data-vis-sdk-pr-generate
build_systems-pr-generate
eds-on-power-pr-generate
cleanup

no-specs-to-rebuild
radiuss-develop-generate
tutorial-pr-generate
data-vis-sdk-develop-generate
build_systems-develop-generate
tutorial-develop-generate
eds-on-power-develop-generate

other

monitoring failure of jobs

U ©  htpsystats.edsio e0e® < o U O | htpsystats.edsio

total_runtime
16605:48:23.24
1203:50:57.253
370:30:59.29
201:14:29.111
188:27:27.859
144:55:12.951
134:54:25.661
111:39:57.649
59:17:42.459
57:28:52.156
55:23:44.022
48:41:52.415
20:32:30.767
19:14:09.214
05:35:00.044
03:49:57.882

00:49:16.909

1

Runner System Failures, by Runner, Last 4 Hours

runner n_jobs n_system_failures

empty

[ 45 statistics on Frank and AWS -

avg_runtime n pet_uo  pct_aws
Runner System Failures, by Runner
00:06:16.086963 158955  60% 40%

runner n_jobs n_system_failures
00:22:00.090543 3283 66% 34%

large-x86-pub-gitlab. 4fcfb66b-w2gnl 41727 50
00:06:57.483346 3195 65% 35%

large-x86-pub-gitlab-t 4fcfb66b-28pdS 16326 277

00:22:44.348608 531 85% 15%
medium-x86-pub-gitlab-runner-5b4ddf9758-bxjvf 4002 110

00:02:44.871898 4115 86% 14%
xlarge-x86-pub-gitlab-runner-7¢58cc9d47-k87vE 3870 120

00:02:41.022516 3240 64% 36%
medium-x86-pub-gitlab-runner-5b4ddf9758-n62pg 3272 4

00:02:26.284838 3320 66% 34%
xlarge-x86-pub-gitlab-runner-7¢58cc9d47-6rh2n 1802 106

00:26:41.584259 251 95% 0% X i i
medium-x86-pub-gitlab-runner-5b4ddf9758-9qjtp 1400 114

00:00:51.83644 4118 84% 16%

huge-x86-pub-gitlab-runner-658c9ff576-h7czw 174 1
00:00:21.946352 9429 7% 23% L.
uo-jupiter 26154 0
00:06:25.733118 517 82% 18% .
uo-instinct 21024 0
00:03:45.627304 777 529 48%
% % uo-illyad 17826 0
102 0, o
00:02:23.038234 517 80% 20% wo-godzilla 13993 43
-02- o, o
00:02:13.171565 520 83% 17% el 12620 0
00:02:48.907933 119 58% 2% wo-delphi 12444 5
00:32:51.126 7 % 0% e 5887 4
00:00:24.640908 120 98% 2% uo-cagle 3360 1
uo-vina 3207 0
uo-minotaur 1815 12
system_failure_rate facility uo-centaur Al | 2
uo-typhon 13 0
uo-medusa 9 0

Runner System Failures, by Type, Last 4 Hours
failure_type n n_aws n_uo

empty

 hitps://stats.e4s.io

pct_system_failures

0.12%

1.70%

2.75%

3.10%

0.12%

5.88%

8.14%

0.57%

0.00%

0.00%

0.00%

0.31%

0.00%

0.04%

0.07%

0.03%

0.00%

0.66%

1.74%

0.00%

0.00%

5 (3 £45 statistics on Frank and AWS

percent

facility
AWS
AWS
AWS
AWS
AWS
AWS
AWS
AWS
uo
uo
uo
uo
uo
uo
uo
uo
uo
uo
uo
uo

Uo

<

19




E4S Base Container Images for x86_64, ppc64le, and aarch64

eoe < D v U © [ nhitpsy/hub.docker.com ¢) I ER

Wdockerhub Q Search for great content (e.g., mysq|) Explore  Repositories  Organizations Help ¥ e exascaleproject ¥

ecpeds Q Search by repository name Organizations H b d k
’ * Hub.docker.com

=\ ecpcontainers °
ecpeds / ubuntu20.04-gpu-x86_64 ﬁ 0 {66 @ Public Gl Exascale Computing Project Super-containe eCpe4S
Updated 3 hours ago -
B ecpets  Platforms:
* X86_6
ecpeds / ubuntu18.04-gpu-ppcédle %o L3 © public & ecpsdk X _ 4

- Viewall. * Ppcb64le
 aarch64
« GPU runtimes:
« CUDA
« ROCm
A  oneAPI
febets ets basecuda o o ki3 @pubiic e A

building the next generation of
modern apps.

ecpe4s/ eds-gpu J .
Updated a day ago w0 ¥, 21 ®) Public

@dockercon

ecpeds / eds-base-rocm l .
Updated 6 days ago pAQL) V5 ® Public

ecpeds / eds-base-oneapi %0 s © public Watch Now
Updated 6 days ago

SEE:::Z/63:;::;:20.04-CUda-aarChG4 %0 42 ® Public
Ezgaeiz/6::y:r;;:18.04-cuda-ppc64le %0 420 ® Public

ecpe4s / ubuntu20.04-cuda-x86_64 %0 i. 3 @ Public

Updated 6 days ago

—_—
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E4S Base Contalner Images for x86 64 with Spack (no GPU)

0O < |> [ v & hub.docker.com Boo +\

@ dockerhub  Q ecpeds/ubuntu18.04-spa.. Explore  Repositories  Organizations  Help ~ Upgrade @ exascaleproject v

Explore ecpeds/ubuntu18.04-spack

ecpe4ds/ubuntu18.04-spack * | Manage Repository | Popular
By ecpe4s * Updated 5 months ago U bu ntu 1 8 04
Extreme-scale Scientific Software Stack (E4S) [https://e4s.io] base Ubuntu image with Spack. 1 M + |
. wnl .
o downloads
Overview Tags

Base image from the Extreme-scale Scientific Software Stack (E4S) [https://e4s.io] project with Ubuntu 18.04 and
the Spack package manager [https://spack.io]. Docker Pull Command

docker pull ecpeds/ubuntu. |_D

—_—
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E4S 22.08 Cloud, CI, and Custom images

e®e < > @M~ ) 0 [. https://e4s-project.github.io/download.html O] t .

+

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
ecpe4s/ubuntu22.04-runner-x86_64 g docker GitHub ecpe4s/ubuntu22.04-runner-ppct4le @i docker GitHub ecpe4s/ubuntu22.04-runner-aarch64 g docker GitHub
ecpe4s/ubuntu20.04-runner-x86_64 g docker GitHub ecpe4s/ubuntu20.04-runner-ppct4le @i docker GitHub ecpe4s/ubuntu20.04-runner-aarch64 g docker GitHub
ecpeds/ubuntu18.04-runner-x86_64 ¥ docker GitHub ecpeds/ubuntu18.04-runner-ppct4le g docker GitHub ecpeds/rhel8-runner-aarch64 g docker GitHub

ecpeds/rhel8-runner-x86_64 g docker GitHub ecpeds/rhel8-runner-ppc64le @i docker GitHub
ecpe4s/rhel7-runner-x86_64 g docker GitHub ecpe4s/rhel7-runner-ppc64le @i docker GitHub

Custom Images

ecpe4s/exawind-snapshot @ docker W GitLab
ecpe4s/ubuntu1804_aarch64_waggle g@*docker GitHub

ecpe4s/superlu_sc g docker GitHub

E4S Facility Deployment

NERSC
OLCF

—_—
\\ EXASCALE
) COMPUTING
\ PROJECT
e

22




E4S GitLab Nightly Testing of Trilinos at U. Oregon on Frank®

@ ® < M v v L )] {“ https://gitlab.e4s.io/uo-public/trilinos/-/pipelines Cb ] oo

= | Q Search GitLab

T uo-public > trilinos > Pipelines
@ All 104 Finished Branches Tags
B
4 ‘ Filter pipelines Q Show Pipeline ID v
&
Status Pipeline Triggerer Stages
source spack setup-env.sh before using spack... @ v
=
& 01:16:09 #6742 ¥ master -0 b4al3669
B 21 hours ago Scheduled  latest
source spack setup-env.sh before using spack... @ v
=
& 01:15:03 #6736 ¥ master -0- b4al3669
B 1dayago Scheduled  latest
source spack setup-env.sh before using spack... @ v~
=
& 01:16:22 #6730 ¥ master -0- b4al3669
B 2 days ago Scheduled  latest
source spack setup-env.sh before using spack... @ v~
& 011515 #6708 ¥ master -o- b4al3669 =
B 3 davs aao Scheduled  latest

VP 2o
EC P == * https://oaciss.uoregon.edu/frank




E4S GitLab Testing of Trilinos@

develop on A100 (CUDA)

gitlab.e4s.io ¢ ]

(@2 Signin

v = | Q Search GitLab /

T uo-public > trilinos > Pipelines > #6742

El] Pipeline #6742 triggered 23 hours ago by Administrator

B

@ source spack setup-env.sh before using spack [ci skip]
&

® 1jobfor master in 76 minutes and 9 seconds (queued for 3 seconds)

I:J latest

o b4a13669 [

39 No related merge requests found.

Pipeline Needs Jobs 1 Tests 0

Build-and-Test

@ Tpetra-Saturn-A100

PROJECT

E(C)P e https:/gitlab.e4s.io/uo-public/trilinos
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E4S GitLab Buﬂdmg Trilinos@develop using CUDA

M v [ )] L v https://gitlab.e4s.io/uo-public/trilinos/-/jobs/213337

o \
\ EXASCALE
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Search job log

==> Concretized trilinos@develop+amesos+amesos2+anasazi+aztec+belos+boost+cuda+epetra+ep
etraext+ifpack+ifpack2+intrepid+intrepid2+isorropia+kokkos+minitensor+ml+muelu+nox+phalan
x+piro+rol+rythmos+sacado+shards+shylu+stk+stokhos+stratimikos+superlu-dist+teko+tempus+t
petra+trilinoscouplings+zoltan+zoltan2 cuda_arch=80 dev_path=/home/gitlab-runner/builds/p
dsmuPWL/@/uo—public/trilinos/trilinos gotype=long_long “~superlu-dist@develop

- ykk3fcr trilinos@develop%sgcc@ll.2.0~adelus~adios2+amesos+amesos2+anasazi+aztec~bas
ker+belos+boost~chaco~complex+cuda~cuda_rdc~debug~dtk+epetra+epetraext~epetraextbtf~epetr
aextexperimental~epetraextgraphreorderings~exodus+explicit_template_instantiation~float+f
ortran~gtest~hdf5~hypre+ifpack+ifpack2+intrepid+intrepid2~ipo+isorropia+kokkos~mesquite+m
initensor+ml+mpi+muelu~mumps+nox~openmp~panzer+phalanx+piro~python~rocm~rocm_rdc+rol+ryth
mos+sacado~scorec+shards+shared+shylu+stk+stokhos+stratimikos~strumpack~suite-sparse~supe
rlu+superlu-dist+teko+tempus+thyra+tpetra+trilinoscouplings~uvm+wrapper~x1ll+zoltan+zoltan
2 build_type=RelWithDebInfo cuda_arch=80 cxxstd=14 dev_path=/home/gitlab-runner/builds/pd
smuPWL/0@/uo-public/trilinos/trilinos gotype=long_long arch=1linux-ubuntu20.04-x86_64

[~] fnnecho ~boost@l.79.0%gcc@ll.2.0~atomic~chrono~clanglibcpp~container~context~c
ontract~coroutine~date_time~debug+exception~fiber~filesystem+graph~graph_parallel~icu~ios
treams~json~locale~log+math~mpi+multithreaded~nowide~numpy~pic~program_options~python~ran
dom~regex~serialization+shared~signals~singlethreaded+stacktrace~system~taggedlayout~test
~thread~timer~type_erasure~versionedlayout~wave cxxstd=98 patches=a440f96 visibility=hidd
en arch=linux-ubuntu20.04-x86_64

[*] ey23wrr ~cmake@3.23.2%gcc@1l.2.0~doc+ncurses+ownlibs~qt build_type=Release arc
h=1linux-ubuntu20.04-x86_64

[*] jmaohzq
u20.04-x86_64

~ncurses@6.2%gcc@ll.2.0~symlinks+termlib abi=none arch=1linux-ubunt

https://gitlab.e4s.io/uo-public/trilinos

Tpetra-Saturn-A100

Duration: 76 minutes 9 seconds
Finished: 21 hours ago

Queued: 3 seconds

Timeout: 4h (from project) ®
Runner: #60 (pdsmuPWL) saturn-shell

Tags: saturn = shell

Job artifacts

These artifacts are the latest. They will
not be deleted (even if expired) until
newer artifacts are available.

Download Browse

Commit b4a13669 [7

source spack setup-env.sh before using
spack [ci skip]

() Pipeline #6742 for master [2




E4S GitLab: Runnlng Trilinos Tpetra Testcase on A100

® < M v [ )} L‘v‘ https://gitlab.e4s.io/uo-public/trilinos/-/jobs/213337 CJ ] A

. - N
T Search job log Qj@ B[+~ Tpetra-Saturn-A100
ql
Ej trilinos+cuda cuda_arch=80 : ykk3fcr Duration: 76 minutes 9 seconds
+ cd ./build Finished: 21 hours ago
54 + export CUDA_MANAGED_FORCE_DEVICE_ALLOC=1 Queued: 3 seconds
& + CUDA_MANAGED_FORCE_DEVICE_ALLOC=1 Timeout: 4h (from project) @
+ export CUDA_LAUNCH_BLOCKING=1
Runner: #60 (pdsmuPWL) saturn-shell
+ CUDA_LAUNCH_BLOCKING=1
T : t hell
+ export OMP_NUM_THREADS=4 ags: [sawm she
+ OMP_NUM_THREADS=4
+ mpirun -np 8 ./iallreduce Job artifacts
Teuchos: :GlobalMPISession: :GlobalMPISession(): started processor with saturn These artifacts are the latest. They will
nk 2! not be deleted (even if expired) until
Teuchos: :GlobalMPISession: :GlobalMPISession(): started processor with saturn newer artifacts are available.
nk 3!
Download Browse
Teuchos: :GlobalMPISession: :GlobalMPISession(): started processor with saturn
nk 5!
Teuchos: :GlobalMPISession::GlobalMPISession(): started processor with saturn Commit b4a13669 [
nk 6! 3 .
. _ _ source spack setup-env.sh before using
Teuchos: :GlobalMPISession: :GlobalMPISession(): started processor with saturn spack [ci skip]
nk 7!
Teuchos: :GlobalMPISession: :GlobalMPISession(): started processor with saturn
nk 0! (© Pipeline #6742 for master [
Teuchos: :GlobalMPISession::GlobalMPISession(): started processor with saturn )
> nk 1! Build-and-Test v

o \
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E4S GitLab: Running Tri
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ECP
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»

rank 7!
Teuchos:
rank 0!
Teuchos:
rank 1!
Teuchos:
rank 4!
*kekok

*xx Unit
*kekok

:GlobalMPISession

:GlobalMPISession

:GlobalMPISession

test suite ...

linos Tpetra Testcase on A100

gitlab.e4s.io @] ] 88

Se

Search job log Q@ B

Tpetra-Saturn-A100

::GlobalMPISession(): started processor with name saturn and Duration: 76 minutes 9 seconds

Finished: 21 hours ago

::GlobalMPISession(): started processor with name saturn and

::GlobalMPISession(): started processor with name saturn and

Queued: 3 seconds
Timeout: 4h (from project) ®
Runner: #60 (pdsmuPWL) saturn-shell

Tags: saturn = shell

Job artifacts

Sorting tests by group name then by the order they were added ... (time = 3.48e-06)
Running unit tests ...

0. iallreduce_basic_UnitTest ...

These artifacts are the latest. They will
not be deleted (even if expired) until

[Passed] (2.36 sec) newer artifacts are available.

1. iallreduce_single_int_UnitTest ... [Passed] (5.74e-05 sec)
Total Time: 2.36 sec

Summary:

Download Browse

total = 2, run = 2, passed = 2, failed = 0
End Result: TEST PASSED

artife for

Runtime platform
evision=bd40e3da version=14.9.1

artifacts: found 3 matching files and directories

Uploading artifacts as "archive" to coordinator... 201 Created 1id=213337 responseSta

tus=201 Created token=gFwJa2GE

Cleanair

I I T dlre

LOT

Commit b4a13669 [

source spack setup-env.sh before using
spack [ci skip]

arch=amd64 os=1linux pid=1136758 r

(@ Pipeline #6742 for master [3

Build-and-Test v

00:00

- (© Tpetra-Saturn-A100

Notifies developers on failure
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E4S Validation Test Suite: Trilinos

o0 < > D~ ul o - — - = dation. py © ol m
(o] ite/validation_ ilinos at master - E4S-Proj i =

o Search or jump to... Pull requests Issues Marketplace Explore

* Provides automated build and run tests o Fas Project[lestsdle rae Sz [0 e [ ¥ [ ®
° Val idate Conta i ner envi ron ments and prod UCtS <>Code (® Issues 19 Pull requests 2 ® Actions [ Projects [ Wiki @ Security [~ Insights i Settings

¥ master v  testsuite / validation_tests / trilinos / Go to file Add file ¥

Wyatt Spear Changed app name to Zoltan. Use base cxx compiler provided by CMake. 360af53 1hourago O History
[ CMakelLists.txt Changed app name to Zoltan. Use base cxx compiler provided by CMake. 1 hour ago
3 README.md Updated trilinos example to use Zoltan. Works with E4S 21.11 with CUD... 5 hours ago
3 app.cpp Using Zoltan for app.cpp. 1 hour ago
™ clean.sh Added basic test for more recent trilinos versions 11 hours ago
[ compile.sh Added basic test for more recent trilinos versions 11 hours ago
™ runssh Changed app name to Zoltan. Use base cxx compiler provided by CMake. 1 hour ago
[ setup.sh Updated trilinos example to use Zoltan. Works with E4S 21.11 with CUD... 5 hours ago
= README.md 7

Simple example of building against an install Trilinos with CMake

% WARNING: THIS CODE IS NOT AUTOMATICALLY TESTED IN TRILINOS sk
koK BECAUSE IT REQUIRES AN INSTALLED TRILINOS koK

This is a small demonstration of how to build an application code using CMake against an installation of Trilinos. This example also demonstrates
how to use CTest.

To run this example, do the following steps.

1. Configure Trilinos to be installed:

PROJECT

E\(E\\)P « git clone https://github.com/E4S-Project/testsuite.git
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E4S 22.08 AWS image: US-West2 (OR) ami-0d7295416d1c63e3a

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

(written to file) done.

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

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

¥ Applications  Places ParaView 5.9.0 Frio34s & ) O
ParaView 5.9.0 - o x A ar ie 0 - tauprofile.xm
File Edit View Sources Filters Extractors Tools Catalyst Macros Help File Options Windows Help
ERETg D@EO 0 & W F 14 <) » Time:fo199sey - |13 [S|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 oK< ) 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
oM Ifpack2::Chebyshev::apply 4.76 25.865
Properties | Information M Kokkos::parallel_for Kokkos::View::initialization [DualV 0.003 0.003
Properties @ M Kokkos::parallel_for Kokkos::View::initialization [MV::D 0.004 0.004
% 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
o welacitu b’
4 »
tutorial@ip-172-31-6-250:~/Zoltan
z d e earcl erminal al el
( ip-17 nalu-wind-demo/nal tutorial@ip-172-31-6-250:~/Zoltan H,
(base) [tutorial@ip-172-31-6-250 Zoltan]$ singularity run ~/ecp.simg

EXASCALE
COMPUTING
PROJECT

ECP

E4S 22.08 AWS

* |ntel oneAPI

« CUDA

e NVHPC

« ROCm

« AWS DCV

« Spack Build
Cache

« ECP: Nalu-Wind

e Trilinos 13.4.0

* OpenFOAM

« ParaView

- TAU

 Docker

o Shifter

* Charliecloud

« EA4S Singularity...
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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.
— e4s-cl init --backend [singularity|shifter|docker] --image <file> --source <startup cmds.sh>

— e4s-cl mpirun -np <N> <command>

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

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

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

https://github.com/E4S-Project/e4s-cl
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E4S Summary
What E4S is not

A closed system taking contributions only from DOE
software development teams.

\What E4S is

Extensible, open architecture software ecosystem accepting
contributions from US and international teams.

Framework for collaborative open-source product
integration.

A monolithic, take-it-or-leave-it software behemoth.

A full collection of compatible software capabilities and
A manifest of a la carte selectable software capabilities.

A commercial product.

Vehicle for delivering high-quality reusable software products
in collaboration with others.

A simple packaging of existing software.

o \
( \ EXASCALE
& PROJECT
N\

The conduit for future leading edge HPC software targeting
scalable next-generation computing platforms.

A hierarchical software framework to enhance (via SDKs)
software interoperability and quality expectations.
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Vision for E4S Now and in the Future

 E4S has emerged as a new top-level component in the DOE HPC community, enabling
fundamentally new relationships

* E4S has similar potential for new interactions with other US agencies, US industry and international
collaborators. NSF and UK are examples

» The E4S portfolio can expand to include new domains (ML/AI), lower—level components (OS), and
more.

* E4S can provide better (increased quality), faster (timely delivery of leading-edge capabilities) and
cheaper (assisting product teams)
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Performance Research Laboratory, University of Oregon, Eugene

PROJECT

s P = www.uoregon.edu
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http://www.uoregon.edu/

T h dan k yO u https://www.exascaleproject.org

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.
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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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