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Solving Big Challenges

6,000+ » Conducting R&D with Impact

e - New materials and chemical process

over 75 countries

- Computing and data
— Isotopes for medicine, industry, and research
- Biological and environmental systems

 Addressing National Needs
#1 — Second Target Station

World’s fastest

sipercomputer — Frontier, Al and quantum inifiatives,

cybersecurity and nations power grid
2 600 Y Y e g

Scientif ¢
P s “For 80 years, ORNL has brought together people from
| across diverse fields to franslate fundamental knowledge

to applied solutionsin science, energy, and security.”
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Solving Big Challenges

« Recent R&D highlights

- Supercomputing & neutrons for 3D model of major
signaling proteinin humans

- Al fo bettermatch cancer patients with clinical trials

- Human geography for humanitarian and disaster
response

Funding by DOE mission
Fv 2022 5278

* Parinerships and collaborations 239

« Major R&D facilities svands, move than
- High Flux Isotope Reactor e
— Manufacturing Demonstration Facility 957
- Oak Ridge Leadership Computing Fac US patents

. (20102022
— Spallation Neutron Source
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DOE National Laboratories are solving America’s
toughest challenges

Lawrence Berkeley
National Laboratory

Berkeloy, CA

SLAC National
Accelerator Laboratory
Stanford, CA

Pacific Northwest
National Laboratory

Richland, WA

Idaho National
Laboratory

idaho Falis, ID

I'? o ./

e, National Renewable
v ‘/,’/ Energy Laboratory
[

Golden, CO

Lawrence Livermore
National Laboratory

Livermare, CA

Sandia National
Laboratories

Albuguergue, NM

Ames
Laboratory

Ames, 1A

Los Alamos
National Laboratory

Los Alamos, NM

Argonne National
Laboratory
Argonne, i

e

National Energy
Technology Laboratory

Morgantown, WV and Pittsburgh, PA

Oak Ridge National
Laboratory

Oak Ridge, TN

Brookhaven
National Laboratory

Upton, NY

/

Savannah River
National Laboratory

Aken, SC




Collaboration: DOE's national laboratories occupy a
distinctive space
IN the iInnovation ecosystem

National labs

ldeally suited
for high-complexity,
multidisciplinary,
long-time-horizon
challenges spanning
fundamental
to applied R&D

Fraction of effort and
competence

Basic Use-inspired Applied Engineering Serial
science basic science science production
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What could you achieve with Frontier at ORNL?

ORNL's Frontier
Supercomputer is first to
break Exascale barrier!

Power 21 MW
Space | 680 m” (7,300 sq ft)

Speed | 1.102 exaFLOPS (Rmax) /
1.685 exaFLOPS (Rpeak)™

Cost US$600M (estimated cost)
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https://en.wikipedia.org/wiki/FLOPS
https://en.wikipedia.org/wiki/FLOPS
https://en.wikipedia.org/wiki/Frontier_(supercomputer)

Geospatial Science and Human Security Division

Research Focus Areas Impacts

e High-performance
geocomputation

e Situational awareness }

intoril « Time-critical decision support
Science « Human dynamics modeling and .
simulation o Crisismanagement
« Criticalinfrastructureresilience « Energy and climateresiliency
e ¢ Remote sensingand
autonomoussystems

o GeoAl formapping and
monitoring

Geoinformatics and
Software Engineering

Photogrammetry,
Remote Sensing, and
Image Science

Computer and
Computational
Science

Resilient

Communications Geography and Statistics, Applied Electrical and
Geographic Mathematics, and Computer
Information Science Data Science Engineering
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e Purdue University
 UC Santa Barbara

e Rochesterinstitute of
Technology

 NC State University

e Duke University

« Ohio State University
 Penn State University
« University of Arkansas

o University of
Tennessee

e University of Alabama
Huntsville

 Maxar

Planet

Esri

Google

NVIDIA

AWS

Umbra
CapellaSpace
Orbital Sidekick

Collaboratfion and strategic partnerships

» Pacific Northwest
Natfional Laboratory

e Computingand
Computational
Sciences

ndia National
seliglel Melloria - HPC and Al

Laboratory

* Energy and

Argonne National :
Environmental

Laboratory :

Sciences
Los Alamos National _  Autonomous
Laboratory venhicles
NASA MSFC - Buiding

technologies



Commitment fo workforce development

Maintain an e Recruit and train post-BS, post-MS, and postdoctoral researchers
international —Post-BS and most post-MS mov e onto graduate school

network for —We dev elop Jom’r doc’rorcl dlsser’ro’nons

academic ~ —Engagejoint faculty n S

engagement
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Professional community leadership and engagement

GlScience

*Role of volunteered geographic information in advancing science

ACM SIGSPATIAL
* GeoAl; Analytics for Big geospatial data

soclety

QvF
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Discussion







Let’s start with a brief pop quiz...
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Be Careful with Color Visualizations...

What does this
visualization
portraye

—

Bernice Rogowitz at IBM
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Be Careful with Color Visualizations...

L
. -
-
»

Bernice Rogowitz at IBM

The ubiquitous “rainbow” coloring often
OAK RIDGE yields misleading perceptual interpretations.
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Human vs. Machine

Inferpretation
of this datae




Human vs. Machine

Map of Washington, DC

« Geolocatedtwitter feeds
« Cellphone metadata

« Red dots—iPhone devices

« Greendots— Android
devices

Machine = Churn and burn
Human = Patternrecognition

%,0AK Ragger, 2013
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