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Are these challenges familiar? Software Ecosystem Benefits The PESO project can help!

® Installing 3" party libs and tools (Tech nical and Commun |ty) PESO is a five-year software-ecosystem stewardship and advancement
® Managing library version updates project. PESO’s vision is that DOE software investments will have

® Adopting new libraries and tools maximum impact by providing a scientific software ecosystem via Spack
and E4S, consisting of high-quality libraries and tools that deliver the
latest high-performance algorithms and capabilities to applications at
DOE and beyond.

® Managing portability across CPUs/GPUs

® Long build times
® Out-of-date algorithms 10,000+

Community members via
ecosystem collaborations

1,000+

® Awareness of latest SW practices
® Opportunities to improve your software

Ecosystem for Science

E4S: What and Why Eléim
G

S p ack: Wh at an d Why Code teams share ecosystem E4S provides 140 HPC-AI libraries and tools, easing
costs and benefits deployment, management, and reproducibility of https://e4s.io
Spack supports teams managing an evolving set of libraries and tools 100+ complex scientific workflows.
across va.rious HPC system.s, ensuring consistent, reliable, and Speedup using advanced * Comprehensive software portfolio
reproducible software environments. devices like GPUs

, Curated collection of HPC and Al libraries & tools
* Flexible package management

Install multiple versions & configs side by side without conflicts = 10+ e e : * Cr OSS-pI atf orm comp ati b’ li ty
* Cross-platform support ' Reduction in build times via All major & emerging HPC platforms, desktops to supercomputers

Spack build caches
Wide range of HPC architectures: laptops, clusters, supercomputers * Ease of installation via curated Spack configuration

* Dependency resolution Spack with ensured compatibility, tested, and optimize environment

Automatically handles complex dependency chains Source .COde base for all S on
: : computing systems * Focus on reproducibility
®* Customizable builds

Modifiable build options, compiler choices, & dependency versions Standardized deployment on many systems, for validation & collaboration

1 1 : i : Advisory Team: onsortium rogram Managers July 2026 = ] ] ] ]
* Extensive repository e e SEE. | [EReme | o] 7 Continuous integration & testing
. . . ommercia mpanies  ALCF, NERSC, . , erreira da Silva (ORNL), FASTMath, L ' . Brown, S. Hier-Majumder, . .

Thousands of packages: a wide range of scientific-Al software ndusiril Users OLCF ORNL.PNNL, Kool Vi (01cr. | [ RAPIDS, STEP. RPO PES\QJ On many platforms including latest CPUs, APUs, and GPUs
PY [ ofeo l I I

Reproducibility — * Support for modern workflows

, _ ] PESO Organizational Chart
Reproducible builds, consistent setups across users & systems. Pis: Mike Heroux (ParaTools) and Lois Curfman Mclnnes (ANL) S tf llel. GPU lerati d cloud i
. . PESO PARTNERSHIPS PESO SERVICES upport jor pardiie acceieration, andag cioua-native apps
* Integration with Cl/CD e e e ima—; PESO PRODUCTS. pp p , ) pp
CONSORTIUM PARTNERSHIPS (Terry Turton, LANL Lois Curfman Mclnnes, ANL Jim Willenbring, SNL d d [ 4

Integrates with Cl/CD, enabling automated testing/deployment o secadoment i et e spotcaton.foctten, | Bt St Sovar Lo Povan Wyt Spr, S * Community and industry collaboration

* Community-driven L rep— - B Sy O ooy (o SapST | SPSkT Gt ) Maintained via national labs, academia, industry, collaborations
Soons Tk AL, oy s | SPST) | | Ao ooy SAZRA g0 (S | e o
Maintained and extended by a large and Shery Lo LBNL i forarcs. I (0] I - Patrcc O Laary,Kivware, Data & viz | v RAPIGS) — .
, , At oo Ve o v (WRER) | W el | pomramest o  Documentation and support

active commun Ity Mzha"mh HaFappﬂnawr’i:' Mutls, PRNL, Emmm‘:: n:ﬁﬁrltﬁ“g:m — Partnership with U Oregon, cloud, etc.

e E4S integration o e e Ry soassEouRmy o Comprehensive resources, aiding effective deployment & utilization
Liaisons: Ann Almgren W,ﬁ_ﬁn_%m yanov ) Mike Bemhardt, Team Libra Ross Bartlett, SNL; Berk Geveci, Kitware; -, Eﬁ:ﬂL-LLNBElSm Bem'i”u
Spack helps manage and deploy E4S, an . - e ety o Giande, LANL - ORNL Lo Molnes, ANL: Mike Herou
https://spack.io _—_ E4S Too Many? Too Few? But

HPC-Al software ecosystem for science . _ )
[ Strategy & Integration — Members are part of other SSO teams & NNSA, for tight collaboration ]

E4S provides a /attice (products x
builds x platforms)
Builds that reduces your challenge from

- _ ] managing everything to managing
Community Development PESO is part of CASS https://cass.community ihe difference between what you

Platforms need and what E4S provides. Big win!

Products

HPSF Growth & Impact ~ BSSw.io and BSSw Fellowship Program: O'LHUI: 1: teceesttt CASS and its member organizations

Fostering community and info on scientific software best practices . e e e - . . '
@ — -t . E4S — Too much, too little, just right!
S UPSF e / wemseam e ssnram e | SToiiiiiiiiit  work with our software product teams

— o . — e an  to improve the quality, sustainability,

=g . .
and interoperability of -
" ammaam the software products g Explore more details: Related posters
' < \\.t,‘:.: -’ "\ i .‘ \ l)T(-.)‘-EASCR,".;I;SI;,and N'SFcollaborationJ

https://hpsf.io
. Fieditt s o otfee SHY
in our ecosystem. it
00000O0OCOOODS i i
8  The Better Scientific Software Fellowship at US-RSE’25

HPSF Impact and Promise
The High Performance Software Foundation
: cecccccces e B * CASS
I IR NN ENNNNN e

(HPSF) supports use and sustainment of apps,
tececcccees JOIn us! o E4S

libraries and tools for leadership scientific
computing

+ HPSF promises to be the critical community
element that brings together all parties with

common interests in high-quality, open-source,
scientific software

* HPSF provides funding and collaboration that
enable DOE, other US agencies, industry, and
international groups to work together on

common software interests HPC Best Practices Webinars ... and more! * S Pd ck

* HPSF provides a key element for sustaining

SR — CASS CONSORTIUM FOR THE ADVANCEMENT . User-Developer Experience (UDX)

Eigts _ P = OF SCIENTIFIC SOFTWARE , . .
il e * Advances in software practices an dim pact

Organized and presented by CASS and affiliates

high-performance com pu... :
‘ AS S Wo rkfo rce CASS Consortium for the Advancement of Scientific Software Impacts  Software  Working Groups  About Software
~ @ Areas
Catalog
m CASS BoF Days ientifi : Number of products in parentheses
WO rkl n g G ro u p CASS BoF Da py_'d '?S:t?ira?: S User/Developer Experience u products in p ® ° [
ays Webi
ebinars 2
o ioties 1 s o T Bette? s Soruae . Consortium for the Advancement of Scientific Data and visuaization (10 C A S S Softw are Stew 3 rd S h ’ O reanizations
together for Birds-of-a-Feather (B F) (BSSw) tutorials focus on issues of e e | i |
sezsions erotnd topica of interest: el s feature speakers who highlight best 2 SOftwal'e Provide capabilities for analyzing,
per productivity, software : visualizing, compressing, moving,
Cross-sector National Al-for- sustainability, and reproducibility in practicesrand chalisnges foxusable AN - and managing date
co-design teams ated science models, sclentific researc... scientific software. Advancing scientific discovery through software stewardship: ®
with workforce AR infrastructure, Particle
deliverables e 5, data, and Development tools (6) ) 4
3. Iy
L ol 2 competency accelerator Help address performance
> < TN
rganize s

Advancing High-Performance Computing - DoD HPC Whole-device fusion modeling The enabling software e EZZ Zin?z: Z:’ed‘;‘::;’;"’zgf,’j;::‘ ¢ F A ST IVI a t h ) L EA D S ) RA P I D S ( S C i DA C )

architectures

- = gou - Modernization Program Uses Spack and E4S VWaroi rebes o wide range of Gther software 1 debver s sciendiic capubtes. The
cientific Software Horizons Podcas e e ET—
The Departme of Defe 'ense (Do D] gh Couped Magnelic Tusion simuiMon cOCM Tely 00 3 WiOs rangs o CAhar SOMWAre 12 Zelver Mathematica | libraries (14)
_QMMQ_QQ_]L_Q (_&) woiertific capab Mes. The flowing highlghts software ‘rom the CASS scentfc soltware Mathematical libraries (FASTMath) . : :
pr')g AT cently conduc ed - Scosystem wused by the WDMADD project, which was part of the DOE Exascale Compunting M\dwean.m«o‘m'rmucﬂ Scalable libraries support/ng the
. spaCk E4S s facries wec rvivte Iools, Including AMIeX fatest HPC architectures for
N d t I . an in dpend nt study to evaluate the of mdm&p werf ated HPC-Al «nunm T (umru'
o €W podacast exploring Spack and E4S (Extreme-Scale Scien thc Lentiftc softarare |bf es& s Mathematical Borarkes (FASTMath) i bEnsemble for Geramte 3tudes coupled systems, ensemble
rograms 1 - > H 4 v nese I awies are e x y
AI?::)or?sacience 8, o 0\?\\ scalable, what's next in scientific Software Stack) in delivering scientific Pac s ma 86' softw e stack sesa st bl b ”“: pbdpeldinipdurelog ;c_"’s s m,”“ calculations, and more
T ,’1/& \»}\ validated Softwa re and resea rch libraries and tools to its user base. This i E vt ootions, include PETSc, hypre, SuperLU, Trilinos, AMReX, MFEM, SUNDIALS, Deweiopment KT, which peovides erharced
training and : t ducted without direct assist Fekbos Kol Siempac, s, TAD, DY, Gk, ICEED, WAGNA, &3 PUM ey s e o Programming models and
iceshi Al-for-science computing ... We’re coverin B e 555 e s e i
apprentl-ces.hlp- ) P g . g from the Spack or E4S teams, aimed to 5 8 SC0eutean Bd SenVery PEB0) O P YN I o eoe? runtimes (11)
based pipelines tOpICS SUCh as HPC, Al, and assess not only the quality and utility of the Lirseraging Speck and E4S birarios is cne of placs eI
: i | installati — s the apricas for WOMARD bulds. Bukding 8 Support intra-node and inter-node
the evolving ecosystems dimaabddsdedtblbpmn i g o psctiAne SR e ety e 56 55
process itself. The findings highli ght the Nlﬂ 'vxdcdfovh h- perf Sy m«\m ting softwar %0 maching-readatde Instructions. For & irrency on current and next-
Al-for-science training and talent mobilization: that su pport modern potential of these tools to enhance the K180 el sl B of soud o e mo: rce it on a6 Compie 38 WOMAPR, tie : generation HPC node architectures
Rapid-iteration model of co-design, co-development, and co-delivery scientific discove ry. accessibility and performance o f DoD's HPC w.n:r: l.d “:.u m;dsuuuln(n:ls.\?u;n:in., h‘-cu;c::n o iy i i e
Scientific Software Horizons resources. Siley L ok Ayt e T s Software scosystem and delivery
siceady baen complad. Thus the EAS N G 2
Raners, and installadions A & vadety of The B o 4 e 8 @ ek e ‘::"' "": 24
- HPC fackins in order o speed up the Vissslaation seusten) ol B Fepuiin 10RO X
Earn an Active Group badge * Check out our YouTube o S ey s i integration tools, and contai
e shgnificant sposdups in bolld time via Spack an nments
Channel P supponts :vrr r‘crem Output 1t formats, InCiuding ope PND-compat bie 1O, which

Data and visualization (RAPIDS) " n'awm e233ata naming comventicn for particle nv)m 5 fhes. Theough
WOMARD wvorages ADIOS for codle OPenPMD, WarpX erenges hol msmmoos 4O borarkes 10 supoor! these var ous
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