E4S: The Extreme-scale Scientific
Software Stack

Release 21.11

EXHSCHEOE
COMPUTING
PROSEGH

Release 21.11 notes
November 10, 2021

VN a9 2.8 Office of
o VAVD&' 4 \ ENERGY Science




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

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
ECP s

https://e4s.io

Lead: Sameer Shende
(U Oregon)

Also include other products .e.qg.,
Al: PyTorch, TensorFlow (CUDA, ROCm)
Co-Design: AMReX, Cabana, MFEM
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Extreme-scale Scientific Software Stack (E4S)

version 21.11

Exascale Computing Project (ECP) Software Technologies (ST) software, Extreme-scale Scientific Software Stack (E4S) v21.11,
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 v21.11 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.

5v21.11 Notes

ation Instructions.

E4S Container Installation Instruct

Using E4S Containers

The current E4S container offerings include Docker images for Red Hat Enterprise Linux 7, Red Hat Enterprise Linux 8, Ubuntu 18.04 (Bionic), and Ubuntu 20.04 (Focal
Fossa). Our images can run on X86_64, PPC64LE, and AARCH64 depending on the particular image. 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 where Spack is used to build packages
Docker images are available on the E4S Docker Hub.

Recipes which can be used to build some of our images from scratch are available on the E4S GitHub repository.

Our recipes make use of Spack packages available as pre-built binaries in the E4S Build Cache
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ownload E4S 21.11 GPU Container Image: NVIDIA, AMD, Intel
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* Container Releases </> From source with Spack

Spack contains packages for all of the products listed in
the E4S 21.11 Full Release category (see above Release
Notes). General instructions for building software with
Spack can be found at the Spack website. For more
information, see /usr/local/packages/ecp in the container
referenced here. Questions concerning building those
packages are deferred to the associated package

development team.

Note on Container Images
Container images contain binary versions of the Full Release packages listed above. The full-featured GPU-enabled container image is available from Dockerhub:

# docker pull ecpeds/e4s-gpu

[
[
E4S GPU Images
Multi-Arch Image (X86_64 and PPC64LE)
This is a full-featured multi-arch image.
It contains all relevant GPU stacks, the full set of E4S release packages installed w/ Spack, Python machine learning packages optimized for GPU, and TAU
ecpeds/e4s-gpu
[

e4s-gpu-x86_64.sif fs

eAsgpupzcE)Aesffs mirro fs mi

GPU Base Images

These images come with MPICH, CMake, and the relevant GPU SDK - either ROCM, NVIDIA CUDA Toolkit and NVHPC, or Intel OneAPI - available as LMOD modules

NVIDIA Multi-Arch (X86_64, PPC64LE, AARCH64) ROCM X86_64 Intel OneAPI X86_64

ecpeds/e4s-base-cuda

ecpe4s/e4s-base-rocm ecpeds/eds-base-intel

e4s-x86_64-cuda.sif fs irr fs irr e4s-x86_64-rocm.sif fs i e4s-x86_64-oneapi.sif fs
e4s-aarch64-cuda.sif fs or fs irror
eds-ppco4ale-cuda.sif fs mirrc \rs mi

https://eds.io

o M = |

Full featured Singularity image
GPU base images for
— x86_64 (Intel, AMD, NVIDIA)
— ppc64le
— aarch64
Packages with support for all
three GPU runtimes:
— Kokkos
— TAU
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ease: 91 Official Products + dependencies (gcc, x86 64)

1: adios2 /spack/o
2: alquimia /spack/o
3: aml /spack/opt/spack
4: amrex /spack/o
5: arborx /spack/o
6: argobots /spack/o
7: ascent /spack/o
8: axom /spack/o
9: bolt /spack/o
10: butterflypack

11: cabana /spack/o
12: caliper /spack/o
13: catalyst /spack/o
14: chai /spack/o
15: charliecloud

16: conduit /spack/o
17: darshan-runtime

18: datatransferkit

19: dyninst /spack/o
20: faodel /spack/o
21: flecsi /spack/o
22: flit /spack/o
23: flux-sched /spack/o
24: fortrilinos

25: gasnet /spack/o
26: ginkgo /spack/o
27: globalarrays

28: gotcha /spack/o
29: hdf5 /spack/o
30: heffte /spack/o
31: hpctoolkit /spack/o
32: hpx /spack/o
33: hypre /spack/o
34: kokkos /spack/o
35: kokkos-kernels

36: legion /spack/o
37: libnrm /spack/o
38: libquo /spack/o
39: loki /spack/o
40: magma /spack/o
41: mercury /spack/o
42: metall /spack/o
43: mfem /spack/o
44: mpich /spack/o
45: mpifileutils

/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.0/adios2-2.7.1-4qzf7mzvhgree7vhziaShomece6jzc2k

/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.
linux—-ubuntu20.04-x86_64/gcc-9.3.0/am1-0.
/spack/linux—ubuntu20.
/spack/linux—-ubuntu20.
/spack/linux-ubuntu20.
/spack/linux—-ubuntu20.
/spack/linux-ubuntu20.
/spack/linux—ubuntu20.
spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/butterflypack-2.0.0-otoimkvs5kwd7fool3uqf5574dybs7ud

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.

0/alquimia-1.0.9-m25eougbzraqqesmpgeyyiwqldeihq3r
1.0-52bcp4rwibxzklr2qpl3a3huqle6sszh

3.0/amrex-21.11-7bb5j5a60zsgddf2eyrffpy2brgknewq
3.0/arborx-1.1-qdabctwt5xpypi2kdfn53ueifpy3mw5i

3.
3
3

@/argobots-1.1-6vbx4fbx3ert23po2fzeuddnyal2wniy

.0/ascent-0.7.1-aijl3oqrcrdoz2bgabeyvtgbuzc4seob
.0/axom-0.5.0-xaa26pwr3yr625ums6b4pbuxobmrgzkh
3.

0/bolt-2.0-fh7dq6fzfeie5f13nzgindyzvggges6v

/spack/linux-ubuntu20.04-x86_64/gcc-9.3.0/cabana-0.4.0-hczsjbp2bke3b2ovuvyuwbré6f4kfzwdt
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/caliper-2.7.0-6wyi2jsiepczmulgxztjjiuaopqr26iy
/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.0/catalyst-5.6.0-h77spazrgb6ydf765iyuglvyqdivvook
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/chai-2.4.0-cvcmt7gh457whligo46z73avoi3wdsxy

spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/charliecloud-0.25-dtxafv2422vaxp7ihgmc332ytm5vbmzt

/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.0/conduit-0.7.2-kx41p6skbe7sstmulhzszusw37yfwdqd

spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/darshan-runtime-3.3.1-6zcvdaohaezsjbt2cuandygbfpwn7dnn
spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/datatransferkit-3.1-rc3-53dtzpnkgnhdejqjptw4jbwgijsjo26u

/spack/linux-ubuntu20.04-x86_64/gcc-9.3.0/dyninst-11.0.1-r63gihwhdsrehmchw45duykrueggorz3
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/faodel-1.2108.1-gocysw2xc4rjp3av2rfokhud4dvran2ml
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/flecsi-2.1.0-iuoizszdjxiuknomgpehllnte2asi54r
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/flit-2.1.0-ywc5thidgsdtg6474uxgqkdneyfax751
/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.0/flux-sched-0.19.0-cc5zm4atwcpkoybepcc4r3khkdxh3mtj

spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/fortrilinos-2.0.0-ywy56z7jihaxgy3vvcer67i7vjbelczc

/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/gasnet-2021.9.0-37bcasne2t26z4f7rju7fy52eeqooolx
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/ginkgo-1.4.0-7b5gicftkdjm5vi5phvyrmtw5ichochk

spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/globalarrays-5.8-bv7uslrymise7kjadm720kt26yziyo47
/spack/linux-ubuntu20.
/spack/linux—-ubuntu20.
/spack/linux—-ubuntu20.
/spack/linux—ubuntu20.
/spack/linux—ubuntu20.
/spack/linux—-ubuntu20.
/spack/linux-ubuntu20.
spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/kokkos-kernels-3.4.01-sd4zmqgbi4i67tc771zapltak6tnchasn

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.

3.

0/gotcha-1.0.3-ub6ttykuc7w75fpckuy4piy72uhdxvdxy

3.0/hdf5-1.12.1-h2uwi5y620sghdrb6xsgdt31lmo6h2y1j

3.0/heffte-2.2.0-eri5pxovnynn55712nurwddxmgpvrsth
3.
3
3

0/hpctoolkit-2021.10.15-vbfmrd3qvzlgfzafyn2lolb3hkclsq5v

.0/hpx-1.7.1-tdou2dmt5p4nbcrtbuyhi35exzvr51di
.0/hypre-2.23.0-h5cudf346j2hti7exgdrbxxu4pwt46ii
3.

0/kokkos-3.4.01-klsmq76webvynj3helrcfaxc3lcuucmb

/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/legion-21.03.0-aipgy23rif36pv4udpivatzughvrgdjf
/spack/linux—ubuntu20.04-x86_64/9gcc-9.3.0/1ibnrm-0.1.0-mjn3bmgpw5ub700z35qnooartbjnnogx
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/1ibquo-1.3.1-pah7fsgud2hpwdkbnaap7jam337kxtul
/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.0/1oki-0.1.7-2zpo6dh6bdrko47n4gziacmb6xteojflm
/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.0/magma-2.6.1-hzi3pvxd17k6fgupj4laagcfcli3zwr5
/spack/linux—-ubuntu20.04-x86_64/gcc-9.3.0/mercury-2.0.1-jbzjyopvabgyzwy3ne75nlsv7wl4etwh
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/metall-0.17-dd7fzx793407ggiituwpgwbagendcdul
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/mfem—4.3.0-emauq2hqogpviw2ov5y4lw7rsybtziiw
/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/mpich-3.4.2-bfamq5fmi7yh3fdkwv4vwbxn7rr51c75

spack/opt/spack/linux—ubuntu20.04-x86_64/gcc-9.3.0/mpifileutils-0.11-onrcotnug776fzd55av3xoyw7d5wmwst

GPU runtimes
 Intel (oneAPI)
« 20214
« AMD (ROCm)
e 4.3

* NVIDIA (CUDA)
« 114

« NVHPC
« 2021.9
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46: mpiftileutils

47: netlib-scalapack
48: ninja /spack/
49: nrm

50: omega-h /spack/
51: openpmd-api

52: openmpi

53: papi /spack/
54: papyrus /spack/
55: parallel-netcdf

56: paraview /spack/
57: parsec /spack/
58: pdt

59: petsc /spack/
60: plasma /spack/
61: precice

62: pumi /spack/
63: py-jupyterhub

64: py-libensemble

65: py-parsl /spack/
66: py-radical-saga

67: py-radical-pilot
68: qthreads /spack/
69: raja /spack/
70: rempi

71: scr

72: slate /spack/
73: slepc /spack/
74: strumpack /spack/
75: sundials

76: superlu-dist

77: stc /spack/
78: swig /spack/
79: sz /spack/opt/spac
80: tasmanian  /spack/
81: tau /spack/
82: trilinos /spack/
83: turbine /spack/
84: umap /spack/
85: umpire

86: unifyfs

87: upcxx

88: veloc

89: vtk-m

90: warpx

91: zfp

/spack/dpt/spack/linux-ubuntul8.

/spack/dpt/spack/linux-ubuntul8.

/spack/dpt/spack/linux-ubuntul8.04-ppc64le/gcc-7.
/spack/dpt/spack/linux-ubuntul8.04-ppc64le/gcc-7.

/spack/dpt/spack/linux—-ubuntul8.04-ppc64le/gcc-7.5.

/spack/dpt/spack/linux—-ubuntul8.
/spack/dpt/spack/linux-ubuntul8.04-ppc64le/gcc-7.
/spack/dpt/spack/1linux-ubuntul8.04-ppc64le/gcc-7.
/spack/dpt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.
/spack/dpt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/vtk-m-1.6.0-ywdrayrgc3foebzaunuptat4urdu5js3
/spack/dpt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/warpx-21.11-5vf3w65haj2jydmr34bcjhxs4udoce25
/spack/dpt/spack/linux—-ubuntul8.04-ppc64le/gcc-7.5.0/zfp-0.5.5-02thmry2kturpuooiprs75wjmliexk7b
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/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/mpifileutils-0.11-ajx7675xid7lvcfk4udifbunshdqzz7k
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/netlib-scalapack-2.1.0-xn73957pjteeundik4shoezrlo2gémrq
pt/spack/linux—-ubuntul8.@4-ppc64le/gcc-7.5.0/ninja-1.10.2-txpvjbtkrg7ovnuluobagoqgn5gabg3d

/spack/dpt/spack/linux—-ubuntul8.04-ppc64le/gcc-7.5.0/nrm-0.1.0-yyrb64omok3tygh6gzolo3k3h54y5rpj

pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/omega-h-9.34.1-gaulvevjniqawi6fbazyknugfinffnjw
/spack/opt/spack/linux-ubuntul8.@4-ppc64le/gcc-7.5.0/openpmd-api-0.14.3-mnziagkceftx7wm3kwzc4pk7dmkrgk5q

/spack/dpt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/openmpi-4.1.1-uwdowrxv26x3ygr5q7udhme3freqwmzl

pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/papi-6.0.0.1-ehedapozusx3i7lfpichari5atqvmh74
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/papyrus—1.0.1-dl6ak3mnzz1ltiwusuriolnf15ksz2wxw
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/parallel-netcdf-1.12.2-nxbghe3gkzdxu604hsk2vqnpqg3mswqjq
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/paraview-5.9.1-xixczmgqgnhdx2x5dyzgp532zua2jwow
pt/spack/linux-ubuntul8.@4-ppc64le/gcc-7.5.0/parsec-3.0.2012-h2m2judrwzxigevr6q3j7wnrqct67sfth
04-ppc64le/gcc-7.5.0/pdt-3.25.1-dfzobkfuiqczpxae5hnfezqmégpqi3wk
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/petsc-3.16.1-vtjfjiqa2amthfdc5hbgphy517snp2i4
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/plasma-21.8.29-xdwxc3zrgusitrac72mgkurknhrsbzof
04-ppcb4le/gcc-7.5.0/precice-2.3.0-mxwok2fdémeuzcv6v51imd5bv4zpugrk5
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/pumi-2.2.6-b7ydidbb45jo3kkced2kjahpnqtg4qti
/spack/opt/spack/linux—-ubuntul8.04-ppc64le/gcc-7.5.0/py-jupyterhub-1.4.1-3515htiyp6ab4azpehogjt4vf2f2no67
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/py-libensemble-0.8.0-f27asumkzcgbzxhonrknsyoyxy3sfpql
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/py—-parsl-1.1.0-e3ge67qfbnhto57ubonckxoywezsqyga
/spack/opt/spack/linux—-ubuntul8.04-ppc64le/gcc-7.5.0/py-radical-saga-1.8.0-1buszbgvc3ibbgwhrldcurhpklroco7f
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/py-radical-pilot-1.8.0-wkjzkge2v2dpdvapay7emxj2jtaif2f4
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/qthreads-1.16-kcir2bkoatobnd4e2qz7fmcrffs7pgndv
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/raja-0.14.0-ns3dxwuqr5fbufgvhyxqe3dydi6ip7mbr
.0/rempi-1.1.0-ib2lnlghr3zvmmrnbgtgbcujfnwévzvh
.0/scr-3.0rc2-gb3auatiluidyrlod4cjgvhabwve254id
.0/slate-2021.05.02-wb4vynciraa7dqksegnhvkx7kx64frhy
.0/slepc-3.16.0-hgn6jvzk2005q5cdiybvuiurjmmvdf2k
.0/strumpack-6.1.0-17t4sy35etpvymzaejlyljvpdncgf3g5
0/sundials-5.8.0-q4wq3fsvsa7ml3xjstb3nmsc4sb2pdb7
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/superlu-dist-7.1.1-hft52tkp3cbv17c6ushtpp566iad72qk
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/stc-0.9.0-w2ubukpoj7ouvfSwrxmwxvkfm225nsx7
pt/spack/linux-ubuntul8.04-ppc64le/gcc-11.1.0/swig-4.0.2-t1f7zp6ptp7vx66s5dsy2ujx571t6qne
/linux—-ubuntul8.04-ppc64le/gcc-7.5.0/sz-2.1.12-n5wgbtryijanb6p6gh27p36daqdy2mce
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/tasmanian-7.7-i6urkzufepqwbyygpz2upj2j2iwbphhi
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/tau-2.31-cegfgg37nxemdsio6c2jxr3knu54njdr
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/trilinos-13.2.0-7tgdn7m6rhcct4jxuwujinkhubas54sw
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/turbine-1.3.0-ur5he6cmg73k6dolxsbaysvfaunceuua
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/umap-2.1.0-7sqgkyikt6gkgfbgnxgwbjwy2ia47cc5d
04-ppc64le/gcc-7.5.0/umpire-6.0.0-qy21i7mk l4wgbhplga6gqud rw3pl64mw
.0/unifyfs-0.9.1-xdusd5vgnurbr13priwyjutxjbq3cpki
.0/upcxx-2021.9.0-nb32n2wmpjqos77untzfkftel5426e4o0
0/veloc-1.5-t14351lrblqcwj46hq32aan6frqmoq5gi

pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.

5
5
5
pt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5
5
pt/spack/linux-ubuntul8.@4-ppc64le/gcc-7.5

5
5
5
5
5
5
5
5




E4S v2021-02 Release: GPU, ppc64le for Docker Containers

e0e® <> m O © & hub.docker.com @ o 0

%dockerhub Q  Search for great content (e.g., mysq|) Explore  Repositories  Organizations Help ¥ Upgrade ﬁ exascaleproject ¥
-

Explore ecpeds/eds-gpu

* 91 E4S Products
eCpe4S/e4S-ng ﬁf Manage Repository L4 Support for GPUS
By ecpeds « Updated an hour ago 4 pulls 21 Py ppC64|e and X86_64

Container

Overview Tags

Advanced Image Management . .
(D ) . o . . . . . o View preview
View all your images and tags in this repository, clean up unused content, recover untagged images. Available with Pro, Team and Business subscriptions.

| rerras % docker pull ecpeds/eds-gpu

TAG

latest docker pull ecpeds/e4s-gpu:latest r|:|
Last pushed an hour ago by esw123

DIGEST OS/ARCH LAST PULL COMPRESSED SIZE @
2e0ee5619927 linux/amdé4 an hour ago 52.33 GB
a5963dc50122 linux/ppc64le an hour ago 36.23 GB
TAG

24516 docker pull ecpeds/eds-gpu:21.11 |_|:|
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1: adios2 /spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/adios2-2.7.1-idgyyfzdotfybgpxicr7ukcd2zqy7dtk

2: alquimia /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/alquimia-1.0.9-sba2gvbnbjr7x6cvscivj7udb6qldsdk

3: aml /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/aml-0.1.0-dvzmjcuzox3ubd7lnxdgoggoksk5v43k

4: amrex /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/amrex-21.11-bochehw3hziv3hvpjfgzk4qzukpub434

5: arborx /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/arborx-1.1-2ocu70exmlo6bbr6ki7nhcqpzhvsf7di

6: argobots /spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/argobots-1.1-trhfagcmt2ib5tswdaxzqzls4tbxxt45 [ )
7: ascent /spack/opt/spack/linux-ubuntul8.@4-ppc64le/gcc-7.5.0/ascent-0.7.1-b4h5qgerq2jeb2sfgmjtrbttzst5jzp7e

8: axom /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/axom-0.5.0-bmdk6urkjs6ustj7ubmmmdvgduo2cwaj ®
9: bolt /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/bolt-2.0-1fkm2qifo3qdvdgdgckeq2b7rgv3yesq

10: butterflypack /spack/opt/spack/linux—ubuntul8.@4-ppc64le/gcc-7.5.0/butterflypack-2.0.0-qxe43g2fxpwvShdbzttdzjpt1p27idy7

11: cabana /spack/opt/spack/linux-ubuntul8.@04-ppc64le/gcc-7.5.0/cabana-0.4.0-vgtzjwojg6hljiki5o4qwzybvbpty274 )
12: caliper /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/caliper-2.7.0-ssibgidtqiioyedewfxj7jcx1lju67gdw

13: chai /spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/chai-2.4.0-cbaszygyyenxbcbyedmgfwbb7hujtmci

14: charliecloud /spack/opt/spack/linux-ubuntul8.@4-ppc64le/gcc-7.5.0/charliecloud-0.25-45c55u3sg54qt3u5zvpa3leyin57rn2f

15: conduit /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/conduit-0.7.2-gtel31gymuoc2v4emndmhgbbi2bn3zfa

16: darshan-runtime /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/darshan-runtime-3.3.1-dtybw7bvkpl4otzpdlout456zjv3cyas

17: datatransferkit /spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/datatransferkit-3.1-rc3-lexrtrlgllbpwygagneq6tinikqft515

118: dyninst /spack/opt/spack/linux-ubuntul8.@04-ppc64le/gcc-7.5.0/dyninst-11.0.1-6kmzpsaSuurubuefeo2463qvuadz3oej

'19: exaworks /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/exaworks—0.1.0-ibfujbaymzdnvx4rxtx5hnfvsékgyegy

20: faodel /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/faodel-1.2108.1-jerf32uf3dninjzbzrqr3fhic3pkfti5

121: flecsi /spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/flecsi-1.4.2-j6eul76nv3jwumb6g2ifh7x3lacdn2u3i

[22: flit /spack/opt/spack/linux-ubuntul8.@4-ppc64le/gcc-7.5.0/flit-2.1.0-1bkrpmmiwatvlyjllak5w7oycyakujjz

23: flux-sched /spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/flux-sched-0.19.0-azlepgnf4x3szj74ttgx5aqtzbyl5gxa

124: fortrilinos

251 gasnet
126: ginkgo

127: globalarrays

28: gotcha
29: hdf5
30: heffte

31: hpctoolkit

32: hpx
33: hypre
34: kokkos

35: kokkos-kernels
/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.@4-ppc64le/gcc-7.5.0/mpark-variant-1.4.0-xyf5xrvdszmt1lswk35ayonajo2falqg5

36: legion
37: libnrm
38: libquo
39: loki
40: magma
41: mercury
42: metall
43: mfem

45: mpich

Sl

: mpark-variant

/spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/fortrilinos-2.0.0-cg346iqfzjupsa37whvn4tivpjbgxxnd
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/gasnet-2021.9.0-vovbviwltjtgd2xdcjebkcuysd22yk4f
/spack/opt/spack/linux—-ubuntul8.04-ppc64le/gcc-7.5.0/ginkgo-1.4.0-isjktvkudr65wmarjrdrep2cjphyu6d2

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/globalarrays-5.8-ue7lygmogeznridzonekhkgc7qo46xdb

/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—ubuntul8.04-ppc64le/gcc-7.5.0/kokkos—kernels—3.4.01-xhxholrzepfvxwkiaeqmwiylbjxd4daa
04-ppc64le/gcc-7.
04-ppc64le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppc64le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppc64le/gcc-7.

04-ppcb4le/gcc-7.
04-ppc64le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppc64le/gcc-7.
04-ppc64le/gcc-7.
04-ppcb4le/gcc-7.

5.
5.0/hdf5-1.12.1-dscpp3b5u3k3nusfoh3d4zvc2fdbndgm

5.0/heffte-2.2.0-cbijfxgg77w3nfpridsz12mgh171lrnhs
5.
5
5

5.
.0/1libnrm-0.1.0-jsse7qvcjj4opsa7avql2dkogwgzmk5m
.0/1ibquo-1.3.1-klnddbwro2x46jfc2ystw5sm6ds43cvl

5
5
5.
5
5
5

0/gotcha-1.0.3-nyelkzzoqgad4cadlugbwjl2jkhibrvpq

0/hpctoolkit-2021.10.15-racjlvg2z3d13eulm7ybh6nmjwjjghja

.0/hpx-1.7.1-wtti5py323torlm507g6bfrrgh4bo6d4
.0/hypre-2.23.0-g5zfpxliecqed4sgsu6433hunaa7sqvbz
5.

0/kokkos-3.4.01-7bopbt2jv34cvnucpmfbw3njpggotwwl

0/legion-21.03.0-t6fsvautw2h6cbv4meab3phbssebolnm

0/1loki-0.1.7-ggwkzpwhjztzezp5x2fnimeesnu5i6un

.0/magma-2.6.1-df5ncmusféviglrdfdo6ladkyltxgcxe
.0/mercury-2.0.1-nblhnmpo2yjt4nj572uq5vkkzlwzebd5
.0/metall-0.17-7fomntjjbwhldxq5hfvocr5vmflgnp6t
5.

0/mfem-4.3.0-1bm21ladjftan15gbuSorcfcivj3u5zrm

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/mpich-3.4.2-i2roe5wfvd4uhnwbquzxjc4rvhx3uqev
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: py-libensemble
: py-parsl
: py-radical-saga

: py-radical-pilot
: qthreads

raja
rempi

1 scr
: slate

: slepc

1 strumpack
: sundials
: superlu-dist
: stc
1 swig
1 sz

: tasmanian
. tau

: trilinos
: turbine

I umap

I umpire

i unifyfs

I UpCXX

: veloc

: vtk-m

I warpx

: zfp

/spack/opt/spack/linux-ubuntul8.@4-ppc64le/gcc-7.5.0/mpifileutils-0.11-ajx7675xid7 lvcfk4udifbunshdqzz7k

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/netlib-scalapack-2.1.0-xn73q57pjteeundik4shoezrlo2g6bmrq

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/ninja-1.10.2-txpvjbtkrg7ovnuluobagoqgn5gabg3d
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/nrm-0.1.0-yyrb64omok3tygh6gzolo3k3h54y5rpj
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/0omega-h-9.34.1-gaulvevjniqawi6fbazyknuqfinffnjw
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/openpmd—-api-0.14.3-mnziagkceftx7wm3kwzc4pk7dmkrgk5q
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/openmpi-4.1.1-uwdowrxv26x3ygr5q7udhme3freqwmzl
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/papi-6.0.0.1-ehedapozusx3i71fpichari5atqvmh74
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/papyrus-1.0.1-d1l6ak3mnzzltiwusuriolnf15ksz2wxw

: mpifileutils

: netlib-scalapack

i ninja

ronrm

: omega-h

: openpmd-api

1 openmpi

i papi

! papyrus

: parallel-netcdf

: paraview /spack/opt/spack/linux-ubuntul8
: parsec /spack/opt/spack/linux-ubuntul8
i pdt /spack/opt/spack/linux—ubuntul8.
: petsc /spack/opt/spack/linux—-ubuntul8.
: plasma /spack/opt/spack/linux-ubuntul8.
: precice /spack/opt/spack/linux-ubuntul8.
! pumi /spack/opt/spack/linux-ubuntul8.
: py-jupyterhub

.04-ppcb4le/gcc-7.
.04-ppc6b4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/py-jupyterhub-1.4.1-3515htiyp6ab64azpehogjt4vf2f2no67

/spack/opt/spack/linux—-ubuntul8.04-ppc64le/gcc-7.5.0/py-libensemble-0.8.0-f27asumkzcgbzxhonrknsyoyxy3sfpql

5

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/parallel-netcdf-1.12.2-nxbghe3qgkzdxu6o4hsk2vqnpq3mswqjq
.0/paraview-5.9.1-xixczmgqgnhdx2x5dyzgp532zua2jwow
5.0/parsec-3.0.2012-h2m2judrwzxigevr6q3j7wnrqct67sfh
5.0/pdt-3.25.1-dfzobkfuigqczpxae5hnfezqmégpqi3wk

5.
5
5

0/petsc-3.16.1-vtjfjiqa2amthfdc5hbgphy517snp2i4

.0/plasma-21.8.29-xdwxc3zrgusitrac72mgkurknhrsbzof
.0/precice-2.3.0-mxwok2fdémeuzcvéev5lmd5bv4zpugrk5
5.

0/pumi-2.2.6-b7ydidbb45j03kkced2kjahpnqtg4qti

/spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/py-parsl-1.1.0-e3ge67qfbnhto57ubonckxoywezsqyga

04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.

5.
.0/raja-0.14.0-ns3dxwuqr5fbufgvhyxqe3ydi6ip7mbr
.0/rempi-1.1.0-ib21nlghr3zvmmrnbgtgbcujfnwbvzvh
.0/scr-3.0rc2-gb3auatiluidyrlo4cjgvhabwve254id
.0/slate-2021.05.02-wb4vynciraa7dgksegnhvkx7kx64frhy
.0/slepc-3.16.0-hgn6jvzk200595cdiybvuiurjmmvdf2k
.0/strumpack-6.1.0-i7t4sy35etpvymzaejlyljvp4ncgf3g5
5.

5
5
5
5
5
5

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/py-radical-saga-1.8.0-1buszbgvc3ibbgwhrldcurhpklroco7f

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/py-radical-pilot-1.8.0-wkjzkge2v2dpdvapay7emxj2jtaif2f4
/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.

0/qthreads-1.16-kcir2bkoatobnd4e2qz7fmcrffs7pgndv

0/sundials-5.8.0-g4wq3fsvsa7ml3xjstb3nmsc4sb2pdb7

/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/superlu-dist-7.1.1-hft52tkp3cbv17cbushtpp566iad72qgk
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-7.5.0/stc-0.9.0-w2ubukpoj7ouvf5wrxmwxvkfm225nsx7
/spack/opt/spack/linux-ubuntul8.04-ppc64le/gcc-11.1.0/swig-4.0.2-t1f7zp6ptp7vx66s5dsy2ujx571téqgne

/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.

04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb64le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.
04-ppcb4le/gcc-7.

/spack/opt/spack/linux—ubuntul8.04-ppc64le/gcc-7.5.0/sz-2.1.12-n5wgbtryijanb6p6qh27p36daqdy2mce
.0/tasmanian-7.7-i6urkzufepqwbyygpz2upj2j2iwbphhi
.0/tau-2.31-cegfgg37nxemdsio6bc2jxr3knu54njdr
.0/trilinos-13.2.0-7tgdn7mérhcct4jxuwujinkhubas54sw
.0/turbine-1.3.0-ur5he6cmg73k6dolxsbaysvfaunceuua
.0/umap-2.1.0-7sqkyikt6qkgfbgnxgwbjwy2ia47cc5d

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

0/umpire-6.0.0-qy21i7mkl4wgbhplgabgqudrw3p164mw

.0/unifyfs-0.9.1-xdusd5vgnurbr13priwyjutxjbg3cpki
.0/upcxx-2021.9.0-nb32n2wmpjqos77untzfkftel5426e40
.0/veloc-1.5-t14351rblqcwj46hq32aan6frgmoq5gi
.0/vtk-m-1.6.0-ywdrayrgc3foebzaunuptat4urdu5js3
.0/warpx-21.11-5vf3w65haj2jydmr34bcjhxs4udoce25
.0/zfp-0.5.5-02thmry2kturpuooiprs75wjmliexk7b
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Extreme-scale Scientific Software Stack (E4S)

version 21.11

Exascale Computing Project (ECP) Software Technologies (ST) software, Extreme-scale Scientific Software Stack (E4S) v21.11,
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 v21.11 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.

5v21.11 Notes

1 Instruct

w
O
o
@
%)
5y
o

Using E4S Containers

The current E4S container offerings include Docker images for Red Hat Enterprise Linux 7, Red Hat Enterprise Linux 8, Ubuntu 18.04 (Bionic), and Ubuntu 20.04 (Focal
Fossa). Our images can run on X86_64, PPC64LE, and AARCH64 depending on the particular image. 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 where Spack is used to build packages
Docker images are available on the E4S Docker Hub.

Recipes which can be used to build some of our images from scratch are available on the E4S GitHub repository.

Our recipes make use of Spack packages available as pre-built binaries in the E4S Build Cache

&
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E4S 21.11 bare-metal installation
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E4S-Project.github.io

Manual Installation Instructions

References

Spack General Documentation
Spack Environments Documentation
Spack Build Cache Documentation
E4S Model Environment Repository

E4S 21.11 Model Environments

E4S Homepage

Instructions

If you want to use Spack’s Clingo-based concretizer, you can either let Spack bootstrap Clingo for you, or you can install it manually via pip, in which case Spack will not need to bootstrap it. To install it via pip:

$> pip install —--user —-upgrade pip

$> pip install —--user clingo

Clone Spack, checkout the appropriate release branch, if desired, and source the Spack setup—env.sh script.

$> git clone https://github.com/spack/spack
$> (cd spack & git checkout e4s-21.11)

$> . spack/share/spack/setup—-env.sh

Configure Spack to know where the E4S Build Cache is located. You can use either a release specific build cache, or the mixed build cache. The release specific build cache contains only binaries from the

_—
\\ EXASCALE
) COMPUTING
\ PROJECT
4

particular release, whereas the mixed build cache contains binaries from all releases and from in between releases.




E4S 21.11 bare-metal Spack installation environments on GitHub

@® ® < M v ] 0 | https://github.com/E4S-Project/e4s/tree/master/environments/21.11 [ o &t 8 [

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

H E4S-Project / eds  public

® Unwatch v 7 Y7 Star 8 %Y Fork 5

<> Code © lIssues 3 1% Pullrequests 3 (® Actions [ Projects 00 wiki © Security |~ Insights i3 Settings

¥ master v  eds/environments /21.11/ Go to file Add file ~

@ eugeneswalker add version specifiers for ppc64le model environment 184d2a5 2 hours ago ‘O History

[ README.md update upcxx version 6 hours ago

spack-ppc64le.yaml| add version specifiers for ppc64le model environment 2 hours ago
[ spack-x86_64.yaml add version specifiers 3 hours ago
:= README.md V4

EA4S Release 21.11

November 2021 release of E4S
Files

e spack-x86_64.yaml -- Model Spack environment, for x86_64
e spack-ppcésle.yaml -- Model Spack environment, for ppc64le

Specs in the Model Spack Environment are commented out if (a) there are outstanding build issues or (b) if their Spack package does not
offer a versioned installation option

Spack Version

E4S 21.11 uses Spack branch e4s-21.11

e https://github.com/spack/spack
e Branch e4s-21.11

Spack Build Cache

e https://cache.eds.i0/21.11

o \
E (' \ |: géagi‘?—ﬁ $> spack mirror add E4S https://cache.e4s.io/21.11
\ ) PROJECT $> spack buildcache keys -it
s=

12




E4S 21.11 bare-metal installation spack.yaml recipe

@ ® < M v L] [ )] i https://github.com/E4S-Proj blob /environments/21.11/spack-x86_64.yam| C;J; (4] t 8
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:
51 variants: threads=openmp
52 trilinos:
53 variants: +amesos +amesos2 +anasazi +aztec +belos +boost +epetra +epetraext
54 +ifpack +ifpack2 +intrepid +intrepid2 +isorropia +kokkos +ml +minitensor +muelu
55 +nox +piro +phalanx +rol +rythmos +sacado +stk +shards +shylu +stokhos +stratimikos
56 +teko +tempus +tpetra +trilinoscouplings +zoltan +zoltan2 +superlu-dist gotype=long_long
57 XZ:
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 H
pr v sy it * EA4S products built
67 - heffte@2.2.0 +cuda cuda_arch=80

e olame e with CUDA for A100

69 - hypre@2.23.0 +cuda cuda_arch=80
70 - kokkos@3.4.01 +wrapper +cuda cuda_arch=80 M H
75 Makban-Kerauionn-a-8a sed . etmdh Hokkos sreppes s cue_arehedh * Built with ROCm

72 - magma@2.6.1 +cuda cuda_arch=80

. .
73 - mfem@4.3.8 +cuda cuda_arch=80 B It th API
74 parsec(3.0.2012 +cuda cuda_arch=80 b UI WI one

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
82 - tasmanian@7.7 +cuda cuda_arch=80
83 - trilinos@13.2.0 +cuda cuda_arch=80
84 - umpire@6.0.0 ~shared +cuda cuda_arch=80
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
PROJECT
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E4S: Spack Build Cache at U. Oregon to speed up installation

Sl

EXASCALE
COMPUTING
PROJECT

< im) v 0 https://oaciss.uoregon.edu/e4s/inventory.html

E4S Build Cache for Spack 0.17.0

To use this build cache, just add it to your Spack

spack mirror add E4S https://cache.e4s.io

spack buildcache keys -it
** PLEASE ALLOW A FEW MINUTES FOR THE INVENTORY TO LOAD **

Click on one of the packages below to see a list of all available variants.
© All Architectures PPC64LE X86_64
© All Operating Systems Centos 7 Centos 8 RHEL 7 RHEL 8 Ubuntu 18.04 Ubuntu 20.04 Amazon Linux 2
Last updated: 11-10-2021 16:59 PDT

77,606 Spack packages

adiak@0.1.1 adiak@0.2.1 adios2@2.50 adios2@2.6.0 adios2@2.7.0 adios2@2.7.1 adios@1.13.1 adlbx@0.9.2 adlbx@1.0.0 adol-c@2.72 amg@1.2 aml@0.1.0 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 ant@1.100 ant@1.10.7
arborx@0.9-beta arborx@1.0 argobots@1.0 argobots@1.0rcl  argobots@1.0rc2 argobots@1.1 arpack-ng@3.7.0 arpack-ng@3.8.0 ascent@0.6.0 ascent@0.7.0 ascent@0.7.1 ascent@develop
ascent@pantheon_ver assimp@4.0.1 assimp@5.0.1 autoconf-archive@2019.01.06 autoconf@2.69 autoconf@2.70 automake@1.16.1 automake@1.16.2 automake@1.16.3 axl@0.1.1 ax1@0.3.0
axl@040 axom@0.3.3 axom@040 axom@0.50 bash@50 bdftopcf@1.0.5 berkeley-db@18.140 berkeley-db@6.2.32  binutils@2.31.1 binutils@2.32  binutils@2.33.1 binutils@2.34
bison@3.42 bison@3.64 bison@3.74 bison@3.7.6 blaspp@2020.10.02 blaspp@2021.04.01 blt@0.3.6 blt@0.3.6rocm blt@04.0 blt@develop bmi@develop bmi@main bolt@1.0
bolt@1.0rc2 bolt@1.0rc3 bolt@2.0 boost@1.68.0 boost@1.700 boost@1.72.0 boost@1.73.0 boost@1.74.0 boost@1.75.0 boost@1.76.0  butterflypack@1.1.0  butterflypack@1.2.0
butterflypack@1.2.1 byacc@master bzip2@1.0.6 bzip2@1.0.8 c-blosc@1.17.0 c-blosc@1.21.0 cabana@0.3.0 cairo@1.160 caliper@2.0.1 caliper@2.2.0 caliper@2.3.0 caliper@2.4.0
caliper@2.5.0 camp@0.1.0 camtimers@master catalyst@5.6.0 chai@2.3.0 charliecloud@0.22 cinch@develop cinch@master cmake@3.134 cmake@3.14.5 cmake@3.14.7 cmake@3.154
cmake@3.16.2 cmake@3.16.5 cmake@3.17.1 cmake@3.17.3 cmake@3.180 cmake@3.18.1 cmake@3.18.2 cmake@3.184 cmake@3.19.0 cmake@3.19.2 cmake@3.19.5 cmake@3.19.7
cmake@3.20.0 cmake@3.20.1 cmake@3.20.2 codar-cheetah@develop comgr@3.9.0 comgr@4.0.0 comgr@4.10 comgr@420 conduit@0.6.0 conduit@0.7.1 conduit@0.7.2 conduit@develop
conduit@master coupler@master cpio@2.13 cub@1.12.0-rc0  cube@4.6 cubelib@4.6 cubew@4.5 cuda@10.1243 cuda@10.2.89 cuda@11.02 cuda@11.10 cuda@11.1.1 cuda@11.2.0
cuda@11.2.1 cuda@1122 cuda@11.30 curl@7.630 curl@7.71.0 curl@7.720 curl@7.730 curl@7.740 curl@7.750 curl@7.760 darshan-runtime@3.1.7 darshan-runtime@3.1.8
darshan-runtime@3.2.1  darshan-runtime@3.3.0 darshan-util@3.1.7 darshan-util@3.1.8  darshan-util@3.2.1 darshan-util@3.3.0 dbus@1.12.8 diffutils@3.7 double-conversion@2.0.1 doxygen@1.8.15

doxygen@1.820 doxygen@19.1 dtcmp@1.1.0 dtcmp@1.1.1 dyninst@10.1.0 dyninst@10.2.0 dyninst@10.2.1 dyninst@11.0.0 effis@develop eigen@3.3.7 eigen@3.3.8 eigen@3.3.9

* https://oaciss.uoregon.edu/e4ds/inventory.html

« 75,000+ binaries
e S3 mirror
 No need to build

from source code!
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E4S Base Container Images for x86_64, ppc64le, and aarch64

eoe < D v U © [ nhitpss/hub.docker.com ¢) I EER

@dockerhub Q Search for great content (e.g., mysq|) Explore  Repositories  Organizations Help ¥ Upgrade G exascaleproject ¥

ecpeds Q Search by repository name Organizations H b d k
° up.aocker.com

=) ecpcontainers °
ecpeds/ ubuntu20.04-gpu-x86_64 N ﬁ 0 J 66 @ Public ’@) Exascale Computing Project Super-containe eCpe4S
Updated 3 hours ago -
B epess + Platforms:
« x86_6
ecpeds / ubuntu18.04-gpu-ppc64le ‘ o 3 36 ® Public ‘ ecpsdk X _ 4

o - View . * Ppcb64le
 aarcho4
 GPU runtimes:
« Cuda
¢« ROCm
e  oneAPI
e o Notseanned o &13 @ Ppublic evelopment seams who are

building the next generation of
modern apps.

ecpeds/ eds-gpu ‘ J .
Updated a day ago X ) w0 N, 21 ®) Public

@dockercon

ecpeds / eds-base-rocm $ .
Updated 6 days ago f pAQL) >5 ® Public

ecpe4s / e4s-base-oneapi e %o s © public Watch Now
Updated 6 days ago

SEE:::Z/63:;:2;:20.04-CUda-aarChG4 ’ ‘ %0 ) ® Public
Ezgaeiz/6::yn:n;;:18.04-cuda-ppc64le . : . %o ¥ 20 ® public

ecpe4s / ubuntu20.04-cuda-x86_64 i — %0 i. 3 ®) Public

Updated 6 days ago

_—
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E4S 21.11 Cloud, CI, and Custom images

o0 e < |~ U ©

[E4

& e4s-project.github.io © (4]

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

ecpeds/ubuntu18.04-runner-x86_64 g docker GitHub ecpeds/ubuntu18.04-runner-ppct4le g docker GitHub
ecpe4s/ubuntu20.04-runner-x86_64 gi*docker GitHub ecpe4s/ubuntu20.04-runner-ppco4le @ docker GitHub

Custom Images

ecpeds/ubuntu1804_aarch64_waggle @ docker GitHub

ecpeds/superlu_sc

E4S Facility Deployment

NERSC

OLCF

AWS EC2 Image

The E4S 21.11 release is also available on AWS as an EC2 AMI with ID ami-0db9d49091db1¢25f in the US-West-2 (Oregon) region.
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E4S 21.11 AWS image: US-West2 (OR) ami-0db9d49091db1c25f

# Applications  Places ParaView 5.9.0 Frio34s & ) O
ParaView 5.9.0 - o x A de tauprofile.xm
File Edit View Sources Filters Extractors Tools Catalyst Macros Help File Options Windows Help
& B F 044l » Timeo199889 ~ (13 [s|maxis13 @ » ] LTI
= = Name & | Exclusive Tl... |Inclusive TIME
- SurincelWith Edges iy ” |+ |” M ¢ B.TAU application 8.784 218.852
n = 7 e @ y Belos: Operation Op*x 0.629 0.706
EERNTHE & g % B % % () i ! P
— 9 ﬁ' 2 % — = L : d t 7 M Belos: PseudoBlockGmresSolMgr total solve time 0.615 65.591
Plpeline Atiwsar O® | Miayout#1® | + > @ Belos: ICGS[2]: Orthogonalization 022 18.854
i builtin: [ a0 @ (8 (= & A 0@ & »RenderViewl 0Ol = > M Belos: Operation Op*x 1.672 2.32
- ¢ HBelos: 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
.1 = = TAL P 3D Visualizer: demo.py = =
v pressure = 7 = .
V] %3 turbulent viscosity File Options Windows Help
welarity b’
firefox i * 2
tutorial@ip-172-3 = L
ile | B earct e al e
( 752 5 nalu-win 10/nall tutorial@ip-172-31-6-250:~/Zoltan +
(base) [tutorial@ip-172-31-6-250 Zoltan]$ singularity run ~/ecp.simg

Singularity> module avail
Rebuilding cache, please wait

MR 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

(written to file) done.

/spack/modules/linux-ubuntu20.04-x86_64/mpich/3.4.2-jpicv6o/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)

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

T TAU: ParaProf: 3D Visualizer: demo... [TAU: P
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E4S 21.11 AWS
Intel oneAPI

« CUDA

« NVHPC

« ROCm

« AWS DCV

« Spack Build Cache

« ECP: Nalu-Wind

* OpenFOAM

 ParaView

- TAU

¥« Docker
l«  Shifter

« Charliecloud
« EA4S Singularity...
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