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High Performance Computing (HPC
software has become increasingly
complex to install. The complex
Inter-package dependencies can lead
to significant loss of productivity.

Pl: Sameer Shende

Institution:University of Oregon

Background

Under the Exascale Computing Project

ECP) the Extreme Scale Scientific
Software Stack (E4S) was developed
to enable efficient, consistent access to
the broad ecosystem of software
essential to the scientific efforts of the

DOE.

This SDK is available through a

containerized distribution as well as
Spack - an app store for

supercomputers. Spack includes
recipes for building packages from
source code and is the primary means
of deploying ECP software.

The first NSF and DOE workshop on
HPC tools brought together NSF
resource providers and system
administrators, NSF Pls and HPC
application developers, and scientists

Objective

and facilities administrators from the

DOE national laboratories, and
Industry. Participants in this two day
program discussed and learned about
ECP and E4S capabilities with an
emphasis on HPC software

packaging and deployment using

Spack and containers.

Keynotes, talks and tutorials were
presented by scientists and
administrators from:
University of Oregon
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» Using Spack to install
packages natively on
Supercomputers.
* Developing new Spack
recipes for integrating tools
within the Spack environment.
» Deploying Spack based
packages in an SDK.

» Using Spackstacks to build the
software installation matrix
based on different compilers
and runtime libraries.
 Using source and binary
builds of SDKs using Spack in
E4S containers.
 Hands-on exercises.

E4S Containers

The workshop was attended
by 69 registered participants,
including both on-site and
online attendees, from
institutions including:
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: adios

: argobots

: faodel

: flecsi

: gasnet

: geopm

: globalarrays
435
: hdf5

: hpctoolkit
: hypre

: kokkos

: legion

¢ libnrm

: libquo

: magma

: mercury

: mfem

: mpich

NSF CSSI Pl Meeting, Seattle, WA, Feb. 13-14, 2020

CSSI Elements: First Workshop on NSF and DOE High
Performance Computing Tools

E4S Spack Build Cache

adios2@2.5.0

binutils@2.32

cuda@10.1.243

dyninst@10.1.0

[® https:/joaciss.uoregon.edu/eds/inventory.htmi

E4S Build Cache for Spack 0.13.3

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

e All Operating Systems

adios@1.13.1 adlbx@0.9.2 aml@0.1.0

bison@3.4.2 bmi@develop

curl@7.63.0 darshan-runtime@3.1.7  darshan-util@3.1.7

Click on the full spec link to find out more.

Link

Full Spec
Full Spec
Full Spec
Full Spec
Full Spec
Full Spec.
Full Spec
Full Spec

elfutils@0.177

Arch 0s
ppebale centos7
ppebale thel7
ppetale ubuntul8.04
x86_64 centos7
x86_64 centos8
x86_64 thel?
X86_64 thel8
x86_64 ubuntul8.04
emacs@26.2  environment-modules@4.3.1

wget hitps://oaciss uoregon cdu/c4s/eds.pub

spack gpg trust e4s.pub

spack mirror add E4S https://instinct.nic.uoregon.edu:8083/e4s

Click on one of the packages below to see a list of all available variants.

ant@1.10.0

Compiler
£6c@7.30
£0c@7.30
£0c@7.30
£6c@7.30

er@0.0.3

e All Architectures

Centos 7 Centos 8

PPC64LE

X86_64

RHEL 7 RHEL 8 Ubuntu 18.04

Last updated: 01-30-2020 14:16 PST

2474 Spack packages

argobots@1.0rc1

bolt@1.0rc2  boost@1.70.0  butterflypack@1.1.0  bzip2@1.0.8

diffutils@3.7

Created

01-24-2020 19:04 PST
01-24-2020 19:05 PST
01-24-2020 19:06 PST
01-24-2020 19:04 PST
01-24-2020 19:05 PST
01-24-2020 19:05 PST
01-24-2020 19:06 PST
01-24-2020 19:07 PST

exmcutils@0.5.7

arpack-ng@3.7.0

doxygen@1.8.15

expat@2.2.9 faodel@1.1906.1

autoconf@2.69  automake@1.16.1 axl@0.1.1  bdftopcf@1.0.5 binutils@2.31.1

c-blosc@1.17.0  caliper@2.0.1 catalyst@5.6.0 cinch@develop cmake@3.15.4

dtemp@1.1.0

Full Hash
1£23rj2bm25uisu7bhygaulsvien3mp
2qv600yscnsT6p2ecwTorxtlcfdrukln
g5spch6wlgjoonpbocabelfyz3ggesyh
ymtprwibjfg2f653sjudzigqrbdwkezo
qaricTexnuiho2eb2e2bjxkyjstpbihu
cjSrmajSxtstrlc6wyvbke33ihdcTzka
dikbegrw7gpy3gpgrtymv3kygiexkleo
torjxbex4kdkguj66dge37dehjawl3fo
findutils@4.6.0

flatcc@0.5.3 flecsi@develop flex@2.6.4

Multi-platform Images

8 https://e4s-project.github.io html

UBI'7

BASE IMAGES
ecpeds/ubi7_x86_64_base
@ docker GitHub ¥
ecpeds/ubi7_ppc64le_base

\{:;@’dacker GitHub i

E4S COMPREHENSIVE IMAGE

ecpe4ds/ubi7_x86_64_e4s

5 docker GitHub i

CUSTOM IMAGES

ecpeds/superlu_sc

GitHub ¥

Ubuntu 18.04

BASE IMAGES

ecpeds/ubuntu1804_x86_64_base

ecpeds/ubuntu1804_ppc6b4le_base

& docker GitHub ¥

¥ docker GitHub i

CentOS 7

BASE IMAGES
ecpe4s/centos7_x86_64_base
@ docker GitHub ¥
ecpe4s/centos7_ppcb4le_base

@ docker Github ¥

ecpeds/ubuntu1804_aarch64_base

E4S COMPREHENSIVE IMAGE

\t,; docker GitHub i

E4S COMPREHENSIVE IMAGE

exascaleproject/e4s_x86_64

% docker GitHub i

ecpe4s/ubuntu1804_x86_64_e4s

CUSTOM IMAGES

docker GitHub ¥

CUSTOM IMAGES

ecpeds/ubuntu1804_aarch64_waggle

docker GitHub i

4S Technology Products
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25: mpifileutils

: strumpack
: sundials

/usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3.0/adios-1.13.1-v7jyzgyie7n542qppgoz2izthubxeais

: aml  /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/aml-0.1.0-ao2r76pzk5kémdfvx3cixvglygzhzppt
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/argobots-1.0rcl-4kbgyfusscwopqzl76oaxpiglfoitptm
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/bolt-1.0bl-jenaxkneyprxgqoabwaihlkuuokodpwv
/usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3.0/caliper-1.8.0-1rmti32xdgyckyhk5vr5okrxtniv2pbs

/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/darshan-runtime-3.1.6-yb2tk7rst4yclklugaixardes3slhgve

/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/dyninst-10.1.0-g3ogsuc2yztrb2agfgk4ga2ik7wbkg45
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/faodel-1.1906.1-gpadaotmehed2wejfxyeg7bxewtmsclc
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/flecsi-develop-2zth7esblvxalqdnvbxota6jfx2xzi3i
/home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/gasnet-1.30.0-hp4d5xsbnhg5gisbkmgopdbpkgmgrczo
/home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/geopm-0.4.0-ghhodxnuyymvurjeuqjfml4ud2b7a3t6

/usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3.0/globalarrays-5.7-7zbsme3slnsmzkuzggbac4ggbdnoakal

/usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3.0/gotcha-develop-dcqszr3n36z73pqsm2d745rxSbzvrzhq
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/hdf5-1.10.5-ghy2hcxb6t7aunew3g7pn4ljdgzwa 741
/usr/local/packages/ecp/spack/opt/spack/1inux-centos7-x86_64/gcc-7.3.0/hpctoolkit-2017.06-bogjp7bdarhaysswzp6powSskt5wa423
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/hypre-2.13.0-3kjvf17rz3e7f6eojvojyfegcwdléehb
/home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/kokkos-2.03.00-a3ksyhgbfflnlufsS5sfangfwxeeeogey
/home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/legion-17.10.0-cjoml jrvcxzbhwlznfcSluwbvwiubnyr
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/1ibnrm-0.1.0-ddwgupy5gg4dgyghcpirzmxdgvcdgsrd
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/1ibquo-1.3-cdtptdmouswpx5adnvwxfyld3u3mcj62
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-4.8.5/magma-2.4.0-7cc275v1lzmhypmSuuubj4krfsogshhmr
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/mercury-1.0.1-rxg31lgg5mratnsokdtqg676pqgfs5Smd37
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/mfem-3.3.2-sdrntzuthtzqophdl63b3ujmzySytb4g
/home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/mpich-3.2.1-5j57f4j36vhcsxgn2pwndouz27qedij4

/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/mpifileutils-develop-jdotps6duoaumzzdziSudvaohrixSscc

: ninja /usr/local/packages/ecp/spack/opt/spack/1inux-centos7-x86_64/gcc-7.3.0/ninja-1.9.0-vwu3smyjyejSolkvhzsy4t4piilcgmgl

: openmpi /home/packages/ecp/spack/opt/spack/1inux-centos7-x86_64/gcc-7.3.0/openmpi-3.0.1-hdjeffn2fs3iidk3whvvesmbrnmzqq3e

: papi /home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/papi-5.5.1-abkudkdhzua3p4lnn7m6ssj3or4Sfjri

: papyrus /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/papyrus-develop-77kév4izzvjx222zbrpiexka7fmjsjgr

: parallel-netcdf /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/parallel-netcdf-1.11.2-bzsg3ky62qc7c3y6h3txvvyouc3h3vdx
: pdt /home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/pdt-3.25-fjjddrbx71x4hrgmgfwssqdoz46zvisp

. petsc /home/packages/ecp/spack/opt/spack/1inux-centos7-x86_64/gcc-7.3.0/petsc-3.8.4-7naeokjkiniftmkecngpcn736bvnrdhl

: gthreads /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/qgthreads-1.12-npkx431idSwewkrbsveqgpr76qgisoozbpu

: raja /home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/raja-0.5.3-zrjr35xwjrfzéwacs4k361ilwc45mogqo

: rempi /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/rempi-1.1.0-rpzp7upbe4c3m2auq3l2we5rjx162xd2

5 iser /usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3.0/scr-1.2.2-fdgkevg2nfeyedg4ghwersf6ojwikxqgz
/usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/strumpack-3.1.1-g4wwcyff7lzrrbwcbnp5jxezvoiix7ig
/home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/sundials-3.1.0-xrqsfvumk2jw7aqidjs;j7lyadwSkgm3p

/home/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/superlu-dist-5.2.2-2b5bmvyyjrdb26gz6iekaha6axpubujf

.@/tasmanian-6.0-fv7z3ninw7agbviw2 jhauZhyxSofyt4k
.0/tau-2.28-2zm23cf4lu74wfp2ufrzo7bu22popudx
.0/trilinos-12.12.1-kobl2zztgzcukmx5tktvmyradjt6qym?
.0/turbine-1.0.0-6ct6g2xwav5n22xvf2exbmgpjwknkgho

@/umpire-master-4bditlkgpbuznpnnshpf3poxthmadefq

.0/unifyfs-develop-s47fumvgwo7gxjdspwnadribvrkeppn5
.0/upcxx-2019.3.2-uezjtlwvssi5zttoqgltejmxzrveetkh2
.0/veloc-1.0-jmamhwdggwurlxq2ugn7gyuqrdj4jzSp
.0/vtkm-master-go6zjyz5ja7olj7fbj2iga7ohfy4hx3f5
.0/2fp-0.5.4-kbmhpghxrfimhbhop6upwuj7herhm7pz

: superlu-dist

: sz /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3.0/sz-1.4.12.3-dgykgp27gsnnyc2ktm6rnbebfgxwg7vq
: tasmanian  /usr/local/packages/ecp/spack/opt/spack/1inux-centos7-x86_64/gcc-7.3
: tau /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3
: trilinos /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3
: turbine /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3
: umpire /usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3.
: unifyfs /usr/local/packages/ecp/spack/opt/spack/1inux-centos7-x86_64/gcc-7.3
I UPCXX /usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3
: veloc /usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3
: vtkm /usr/local/packages/ecp/spack/opt/spack/1linux-centos7-x86_64/gcc-7.3
s zfp /usr/local/packages/ecp/spack/opt/spack/linux-centos7-x86_64/gcc-7.3

Web Resources

Workshop Website:
https://oaciss.uoregon.edu/NSFDOE19

e 4S5 Website: https://e4ds.io

openssl
papi
perl

presentproto
protobuf:
py-argparse
py-argparse
py-babel
py-bottleneck
py-cffi
py-configparser
py-cycler
py-cython
py-cython
py-dateutil
py-enum34
py-flake8
py-funcsigs
py-functools32
py-hSpy!
py-hypothesis
py-jinja2
py-jsonpatch
py-jsonpointer
py-jsonschema
py-kiwisolver
py-lit

py-mako
py-mako
py-markupsafe
py-markupsafe
py-matplotlib
py-mccabe
py-mock
py-mpidpy
py-natsort
py-nose
py-numexpr
py-numpy:
py-numpy
py-pandas
py-pbr:
py-pillow
py-pkgconfig
py-py

py-py
py-pycodestyle
py-pycparser
py-pyflakes
py-pyparsing

pkgconf util-macros
readline xz
tar zlib

py-pytables
py-pytest
py-pytz
py-pyyanl
py-scipy
py-scipy
py-setuptools
py-setuptools
py-setuptools
py-setuptools-scm
py-six

py-six
py-subprocess32
py-tornado
py-vcversioner
py-warlock
py-zmq

python

python

python

python

ghull

qt
gthreads

r

raja

rankstr
readline
readline
recordproto
redset

rempi
renderproto
ruby
ruby-ronn
scr
shared-mime-info
shuffile
snappy
snappy’
sqlite
sqlite

stc
strumpack
suite-sparse
sundials
superlu

superlu-dist
swig

swig

swig

sz

tar!

tar
tasmanian
tau

tcl
texinfo
texinfol

tk
trilinos
turbine
turbine
umpire
unifycr
unifyfs
upexx
util-macros
veloc
videoproto
vtkm

vtkm
xcb-proto
xcb-util

xcb-util-image
xcb-util-keysyms
xcb-util-renderutill

xcb-util-wm
xextproto
xkbcorp
xkbdata
xproto
xtrans
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