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ASCR history document is complete

= 115 pages
ASC R@40 = 100+ contributors
H|ghllghts and |mpacts
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A report compliled by the ASCAC Subcommitzee on the WORKING IN PARALLEL codes and upgradad 10 256 procrssors within 2 ye
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Direct solvers for dense linear systems  * §34

LINPACK ond EISPACK

LINPACK nd EISPACK are Fortran subeoutine
packages fior matrix computation developed in the
1970s = ANL. Both pac ae 2 follow-up to the
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https://computing.linl.gov/ascr-at-40

Lawrence Livermore National Laboratory N A‘ S;.o‘% 2

LLNL-PRES-XXXXXX National Nuclear Security Administration



History document is the product of a large team
of authors from many organizations

= Jon Bashor, LBNL (ret.) Richard Gerber, LBNL

= Buddy Bland, ORNL = Rachel Harken, ORNL

= Jackie Chen, SNL = Bruce Hendrickson, LLNL, Chair

= Phil Colella, LBNL (ret.) = Wendy Huntoon, KINBER

= Tiffani Conner, ORAU = Bill Johnston, LBNL (ret.)

= Eli Dart, LBNL = Paul Messina, ANL, Former Chair
= Jack Dongarra, UT & ORNL = John Sarrao, LANL

= Thom Dunning, PNNL = Jeff Vetter, ORNL

= |lan Foster, UC & ANL

... and nearly 100 additional content contributors
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Companion ASCR impact document is complete

= 44 pages, 10 articles, 15 sidebars
ASCR@40
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Impact document is authored by tech writers

= Article ideas generated by committee on ASCR history
= Subset of committee members shepherded specific articles

= Managed and produced by Bill Cannon and his team at Krell

Computational modeling is particularly valuable when
/ ‘J experiments are prohibitively expensive, dangerous,
.

time-consuming or impossible.
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No good deed goes unpunished

= [n mid-May, Chris Fall and Harriet Kung (with John Sarrao’s
facilitation) expressed interest in a simpler set of materials to
assist with outreach and advocacy on behalf of ASCR

We needed to revisit and repackage our materials

Followed the model of the BES one-pagers

Engaged lab ASCR POCs as content developers/shepherds
— 11 one-page briefs with common structure and layout
— Intro, Innovation, Impact, Takeaway

Bill Cannon and Krell team wrote, edited and produced
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One-pager topics draw from previous products

Computational science (David Brown & John Sarrao)
Mathematical foundations (Phil Colella & Bruce Hendrickson)
Uncertainty quantification (Frank Alexander and Jim Stewart)
Networking (lan Foster)

Collaboration tools (lan Foster)

Big data & visualization (Barney Maccabe & Valerie Taylor)
Parallel processing (Barney Maccabe & Valerie Taylor)
Architectures (Jim Ang)

Facilities (Buddy Bland, Richard Gerber & Katherine Riley)

10. Workforce/CSGF (Christine Chalk, Aric Hagberg & Jeff Hittinger)
11. Open source scientific software (Bruce Hendrickson & Jim Stewart)
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ASCR(@40

A REVOLUTION IN®

MODELING |
- AND SIMULATION':

Computational Science Fuels Discovery

INNOVATIONS

nprecedented advances In computing

power over the past few decades
i T e e PROGRESS OVER DECADES SCIENTIFIC ADVANCES
computational modeling and simulation. Scientific computing traces its roots to Virtually every discipline in science and
This new field, computational sclence, DOE's predecessor and has evolved over engineering has benefited from DOE’s
combines mathematics, software and the decades since, from interdisciplinary sustained investment in computing.
computer science with high-performance programs and leadership-class
computing (HPC) to solve some of the computing facilities to the Exascale
nation’s most pressing scientific and Computing Project.
techn L s, ke l : : » 1950s: DOE’s forerunner, the

a [\

» Advanced computational chemistry
software can predict molecular
properties without experiments.

2 Dowarfiil fiicinn anarnyv cimmulatinone
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ASCR(@40
A REVOLUTION IN

MODELING
AND SIMULATION

Computational Science Fuels Discovery U N C E RT AI N TY

e QUANTIFICATION
power over the past few decades
have supported a major revolution in PROGRESS O

computational modeling and simulation. Scientific computi
This new field, computational sclence, DOE's predecesso
combines mathematics, software and the decades since|
computer sclence with high-performance programs and lea Building in Probabllity to interpret Simulations : ’

computing (HPC) to solve some of the computing facilitig p ., M@Wmdﬂsm
nation's most pressing scientific and Computing Projed : e o and Bavid Pugmire/Diak Ridge Nafional Laboratory.
technical challengesTheDepartment « 1950s: DOE’s fo S S

clence relles on experiments and

observation. Yet traditional physical
experiments can be difficult, costly or even UNCERTAINTY A RISE IN PREDICTIVE RELIABILITY
Impossible—we can't, for example, easlly QUANTIFIED

f S e Because of UQ, computational scientists now

stars. Such difficulties lead to expen'memm ASCR has supported basic perform simulations with quantified reliability, a
uncertainty. Computer simulations are research and the development perspective that shapes a variety of disciplines.
Increasingly used to fill the gap, but they're fg Loni;z::;ztrzlﬁg;r'f;:;ts * The oil industry increasingly uses UQ to
also Inherently inexact. Uncertainties in = inaigin R . discover resources and manage reservoirs.
computer simulations arise from several optimize compiex systems
sources, from Imprecise knowledge of a while quantify i
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Computational Science Fi

nprecedented advances In computing

power over the past few decades
have supported a major revolution in
computational modeling and simulation.
This new field, computational science,

UNC

QUAN

Building in Proi

combines mathematics, software and
computer sclence with high-performance
computing (HPC) to solve some of the
nation’s most pressing scientific and
technical challenges. The Depaltment

NOE’s) Advancad - Hfi

clence relles on experim

observation. Yet traditic
experiments can be difficult,
Impossible—we can't, for ex:
poke around inside nuclear r
stars. Such difficulties lead &
uncertainty. Computer simu
Increasingly used to fill the g
also Inherently inexact. Unai
computer simulations arise !
sources, from Imprecise kno
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WORLD-LEADING

COMPUTING
FACILITIES

Computational Science Fuels Discovery

ﬁﬁ'ammmmmmmhgb
an OLCF simulation. Cradit: Oak Ridge National Laboratory.

SoMng the world’s most

Chalenging scientific and A WORLD-CLASS ENSEMBLE FACILITIES DRIVE SCIENTIFIC AND

xetalzmblemsrequlres OF ADVANCED MACHINERY TECHNOLOGICAL DEVELOPMENT
world's most powerful AND EXPERTISE

supercomputers and data analysis Virtually every discipline
facilities. The Department of CR’s X:

Energy’s (DOE’s) Advanced
Scientific Computing Research
(ASCR) program anticipated this
need decades ago and devised

all B0 ctat. d_manyv countrias and
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Thanks to the tireless contributors

Paul Messina, ANL (ret.)

Tiffany Conner, ORISE

Bill Cannon and the Krell team

Endurance athletes (contributed to all three products)
— Jon Bashor, LBNL (ret.)

— Buddy Bland, ORNL

— Phil Colella, LBNL (ret.)

— lan Foster, ANL

— Richard Gerber, LBNL

— John Sarrao, LANL
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Questions?
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Reminder of the charge

= Steve Binkley charged ASCAC with producing a report that assesses and
documents the historical accomplishments of the Advanced Scientific

Computing (ASCR) program and its predecessors over the past four decades.

— Highlight outstanding examples of major scientific accomplishments that have shaped the
fields of ASCR research

— ldentify the lessons learned from these examples to motivate ASCR investment strategies in
the future

— Illuminate the guiding strategies and approaches that will be key to ensuring future U.S.
leadership in the full range of disciplines stewarded by ASCR
— Inform the investment strategy of the Office of Science

= The report should provide technical details as needed for context but should
be primarily concerned with the essence of each story as it relates to the
larger progress of science

= |n Spring 2019, request expanded to encompass two documents, one more
technical and one more broadly accessible
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