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Advancing and Building on ECP (F&R)

FA.1: ECP has been successful overall

FA.3: ECP created a software ecosystem focused on DOE science
mission needs

* - RA.1l: Create a shared-software stewardship program within ASCR
RA.2: Engage current, and anticipate future, software needs

jf( - RA.3: Collaborative applications support

FA.4: ECP supported collaboration with facilities and industry
RA.4: Broaden industry and academic engagement

FA.2: ECP successfully managed a large distributed collaboration
jf( - RA.5: Adopt modern project management practices



Recommendation

A.1: Create a Shared-Software
Stewardship Program within ASCR

ASCR should create a comprehensive program which leverages the ECP ecosystem
to support and curate shared software. This should incorporate ASCR program
office oversight while delegating operational control to a software engineering
team of laboratory and academic experts.

The focus of the proposed stewardship program is to support and extend DOE
shared software products, starting with the ECP software stack and extending over
time to other software that may be “productized” -- that is made available to wide,
shared use and “hardened” for reliable use by diverse users. The hub will provide a
context for support of software packages in a coherent shared environment that
enables packages to inter-operate smoothly, especially on the range of new
heterogeneous architectures.




Recommendation

A.3: Collaborative Applications Support

ASCR in collaboration with other program offices establish a new program
which encourages coordinated interdisciplinary teams to address science
problems amenable to extreme computing both in terms of computation
and data sizes/volumes.

Careful attention should be paid to the development of appropriate
science or performance metrics and baselines based on lessons learned
from the ECP application suite. ECP AD team participants would be
eligible to recompete for such projects.



A.5: ASCR Program Management should
adopt modern project management tools

ASCR should adopt and incorporate modern project management
practices and tools into its programs to facilitate collaborative

work between labs and programs.

Recommendation

* The purpose of this recommendation is to enhance the
effectiveness of ASCR program managers and to allow for
consistent and clear communication between managers, project
leaders, teams, and individuals.



B. Advancing ASCR Research

ot

F B.1: Applied mathematics and computer science research is
essential for future progress in advanced scientific computing

F B.2: ASCR’s base research program has been constrained
during the ECP

R B.1: Substantially reinvest in ASCR research
R B.2: Renew a stable environment for basic research
R B.3: Distribute research software



Recommendation

Performance portability

Data management / workflows

Edge Computing

Complexity, Correctness, Reproducibility
Enabling Mainstream Languages
Security

Networking

B.1: Substantially Reinvest in ASCR Research

In our committee’s calls with members of the community, many topics
in Applied Mathematics and Computer Science for HPC were
identified as meriting additional research.

Fast or Low Complexity Algorithms
Sparsity
Non-convex Optimization
Quadrature & efficient representation of functions
Preconditioning
New methods and algorithms for new devices
New forms of PDE solving
Sparse linear algebra for classical methods
.. Continued math research



B.2: Renew a Stable Environment for Basic
Research

“Blue sky” research can support large breakthroughs.
Predictable cadence of FOA's

Collaborative, interdisciplinary/multidisciplinary
research.

Expand beyond the national laboratories to include
other entities such as universities, to bring in fresh
Ideas.

‘ Recommendation



C: Current and Future Workforce

O

FC.1
FC.2
F C.3:
RC.1:
R C.2:
R C.3:
RC.4:
R C.5:

ASCR has a skilled, diverse, motivated workforce

Career paths are challenged beyond Exascale

Diversity, equity, and inclusion are valued

Support researchers’ re-engagement in “blue sky research”
Retain the current workforce

Strengthen ties to universities and the ecosystem

Create career paths for scientific software professionals
Support diversity, equity & inclusion (DEI)



‘ Recommendation

C.2: Retain the Current Workforce

 The committee heard loud and clear from leadership and researchers
that there are concerns about what funding and programs will be
available after the ECP ends, and the need for ASCR to put forward the
plan for engaging laboratory talent after ECP ends

e Support retention by
« articulating a vision for ECP researchers to rally around
« Supporting connectedness and sense of a shared purpose
« ECP workforce should feel valued as professionals



‘ Recommendation

C.4: Create career paths for scientific software
professionals

The subcommittee heard that it was not just the increased focus on
development, but that software was a funded mandate, such that delivery
of high-quality, interoperable software was an explicit, articulated metric
of success

Although they are able to find people who want to work on ASCR’s
bleeding-edge HPC platforms, the positions are not research positions
in nature, and there is not a clear career path for most people hired into
non-research positions.

“From my perspective, the creation of this kind of stable career path for
software development talent is a bigger problem than the end of ECP.”



C.5: Support diversity, equity & inclusion
(DEI)

ASCR should promote more family friendly work policies, mentoring, to

specifically address women in the workforce and forms of diversity such
as (but not limited to) ethnic diversity, LGBTQ, and people with varying

abilities.

‘ Recommendation

One workshop participant, a faculty member not funded under ECP noted
that in their experience, with an admittedly small sample of diverse
students, the Labs have been very supportive of diversity—and in fact,
more supportive than the broader academic community



D: National & International Leadership

F D.1: ECI/ECP is the leading national and international exascale
computing effort

F D.2: New horizons in computing will impact DOE’s mission

R D.1: DOE/ASCR should maintain national and international
leadership in advanced computing

RD.2: ASCR Should Engage and Collaborate with National
Stakeholders in Other Agencies



‘ Recommendation

D.2: ASCR programs should engage and collaborate with
national stakeholders in other agencies.

Ecosystem model of engagement, maintaining and growing relationships
(and expectations) requires increased consideration.

Connecting to stakeholders and maximizing situational awareness.

Leverage example: ECP and LLVM: an exemplar of delivering DOE
mission by engaging the ecosystem as a partner
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Discussion

Thanks for your attention
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Charge: Subcommittee Charge Elements

e Examine:

* ECP lessons learned for managing large collaborations,

* ASCR's historic fundamental research investments in applied mathematics, computer
science and computational partnerships at the National Labs,

* new Research and Development priorities in artificial intelligence, quantum information
systems and strategic computing.
* Recommendations (R):
¢ for capturing the lessons learned from ECP

* supporting the software and hardware technologies and application development from
ECP activities

* informing ASCR's future investment strategy for its basic research programs


https://science.osti.gov/-/media/ascr/ascac/pdf/charges/2018/Transition_Charge_Letter-SC_Binkley_signed.pdf

