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VACET Team

. (KEIEyINaLIonal IEa0 Aol
[, Phalonat.
o Lawrence Livermore: National Laneratorny
— Childs, Whitleck, Bonnell, 1-aney.

— Ahermn, Meredith, Ostrouchoy, Pugmire.

o University of Utah
— Johnson, Hansen, Silva, Pascucci.

o University of California, Davis
— Joy, Hamann.
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VACET Motivation

— Emerging computational platiorms
— Training, consulting/parterning, support.




Large Data Visualization Issues

s EEXISUNG e eienaifel geIMS G ORIV
= HIRECChallENYES
= FlUman cognitonicnallenges.

s \WellISten toroul SCIENCE StakENBIAErS. They
Want:

mterestlng data.

o compute and see relationships between fields.
Perform these operations on very large data.

And on HPC platferms.

Want production-quality software, expert help (“fishing
instruction™).

Www.vacet.org




o Vieet therData Understandine Chalienge

—Adapt; extend; creale WheER eCessany, ane
depley visualizatien and daia tnderstanding
Iechnology. e SCIDACZ andieiner DOE
Sclence stakenolders.

— Accelerate scientific knowledge: discovery.

o Production-Quality' and —Capalle
Software

— Provide production-quality visualization and
analytics software infrastructure for use at
DOE'’s open computing facilities.




Accomplishments

oL SUcCESSItIyApreUgnMUILPIES PHOCUCISHO

= SCIEnNce applicatons adept VACIEIFIECHINBIOUY &S

commUunIty=Widenvistal data analy/SIS, SAWVARIasutcitre.

— SaKENGIUENS are \/JFJHJ With' tnelrrieet.

— Numerous Best-Paper awards
High (and positive) visibility within the SciIDAC

and visualization communities.
Realizing vision of a successful SciDAC Center

WWW.vacet.org
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o PlEJehn Bell(IEBNIE), SCIDAC
Community AStiepRysICS
Consertitm Paltnership, Incie
AWardee:

o Accomplishments:

— New topological analysis technigues fo
studying relatienship between
parameters andl thelr effect.

— Joint publications with stakeholder.

e Science Impact:

— First-ever guantitative analysis large,
time-varying combustion simulation data
to study influence of turbulence on
Size/shape of combustion regions Iin
lean, premixed hydrogen flames.




Mathematics

s PIEPRINCO
APplEdrRart
EQuatons Center

/_\(*(*JHJOJJJJNHH (5)

SO I‘/"fd ENGINEENNG O LINGI PrEAUCELO
mar} , Periermance nr)rovem—*nu, nieriace:

= ancements, fie readers, visual date
exploration technigues:.

s Sclence Impact

— Direct cost savings: APDEC no lenger uses its

own resources (e.g., FTEs) to develop,
maintain, and support AMR visualization

software.
— Ability to perform AMR visualization on large,
time-varying data, and using parallel platforms.

— Benefits propagate to all APDEC stakeholders.

WWW.vacet.org
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Astrophysics

9

S SNV OESIEYAUES(E)JonnNEEl
SINIE)SACamMFBUeWS (PHRCELoN):
SCIDAC Community AStrepnySsICS
consoeruum
. ACcomplisnment
- Hrovlrle r)rJrIur run f]llrlllf/ r\MR VlJ'If']IZs”IDI’l
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o Sclence Impact

— Reduced complexity, increase in scientific
productivity. A single community-wide visual data

analysis application, which addresses needs of SN
modeling and spectral analysis, helps eliminate the
need to learn and use multiple visual data analysis
applications.

Www.vacet.org




‘ E | Variable: Total cloudiness

Climate, Part 1

21| \/\/JHJchrD( NIE)FSCIDAC
i Syzxems fe]
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) Commurnty Cllmate SY/StEM IVIoae]
consoruumy EniiJenes (LANL) Jenn|

Drake (ORINL)
» ACCOomplishments

— Soltware engineering to transition il
research prototype into production code

Witnin a climate community standara
viSual data analysis system (VCDAT).
* Sclence Impacts
— New capability: 3D, temporal visual data ¥
analysis is now part or a ramiliar &
application, oifers new dimensions for - TR |
Inderstanding climate data. L p—
‘) J HLO 9.2 250.5 2808 32L.0 01/20/1980

Temperature



Fusion, Part 1
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s AccorerJJshmenr(s)

— [Leverage VACET investment in (4
visualization  seftware and (2) fundamental
visualization s/w: infrastructure, along with (S)leHE:
on-ene work withiuser communities to guickdyAsiGg
“product to market.”

e Science Impact

— New capability: production quality AMR visualization l
software infrastructure.
— Cost savings: community-wide, production-quality
visual data analysis software infrastructure helps 20
W\ \/acescientists focus on science rather than visualization)
elopment, : bty e Anesn (VACET/ORNLY

DB: plat5000 3d hats
Cycle: 5000 Tima:0.25 I'IFS PELLE
Paoudacakor
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Accelerator Modeling
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PJ‘ C. ecldes LEENIB)Fpat ol SCIDAC
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- Accompﬂshmemt:

— AlgeHtams;ana procucCHon=Cualiy S/
Nirastructure torpefrorm: teracuyve visual
datel Hﬂrd/JLJ(HWHHHL/ FACK; analyze Peam
PArtICIES) 1N Mulu=1T5 ,ArnLHsuu)n data.

[aCE Sefial Process that took nours with
i 1 ECONAS.

S

— New capability: rapid data exploration and
analy /Js.

(\; ~ I -~ il

» Collaborators:

— SCIDAC SDM C

Cellech: X (Accelerator scientists)
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R DaverRandali(CSu)r SCIDAEC
Application: Rele e Cloudsin Glenal
Climate

Accomplishments

— [Dehug and eptimize: parallel /O e meet peromance
OlJECLIVES:

—  New visualization|infrastructure for iIcesahedralgrid.

Science Impact
— Enable effective use of INCITE allocation at NERSC
— Crtical s/w infrastructure to enable visualization and
analysis of.ensemble runs of new glebal cloud models
Other Collaborators:
— NERSC Center staff
— Karen Schuchardt (PNNL)

[EREE T I T T N KGO,




o PlRJacouelinerChen (SNIE=ECA);
IRCIerawandee:

o Accomplisnmeni(s)

— Algerthms for feature
Segmentation, tiacking, and
analysis.

— Coerauthors on multiple papers.

o Science Impact(s)

— New capablility: first-ever ability to
see relationship between
Simulation parameters (e.g., level
of turbulence) and scalar
dissipation rate.




Fusion, Part 2

— ScottKrger (Tech X)), Jeshi Breslau (PPPL -
— Bill'Nevins (LLNLE)
— Don Bachelor (ORNL)

o Objective/Approach

— These diverse groups have many common needs. Our team
IS developing/deploying new capabilities to meet these
needs in production quality visual data analysis s/w.

e |Impact
— Enable new science insights in large, complex data.

Www.vacet.org



Outreach

s hltenaIS
— SCIDAC 20068
s V/ISIE VISiails
— Siaaraph 2008
o VisTrails
— SABAR 50407
 Vislt, SCIRun.
— PPPL, September 2008.
— CScADS Workshop, Summer 2008.

e \Workshops
— Participation in IUSV-sponsored workshops.

WWW.Vvacet.org
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Outreach
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. SCIDAC 2008 “Viz
N]gh't“

Viention

— Stakeholder(s) win
People’s Choice
Awards using VACET
S/W:

* Tech-X: Accelerator
» LLNL: NIF

W cifmined to CGV 2008

Www.vacet.org



s AIDPEE acopis VisItior preductien-guaiy;

AMIR vistalization

Eeturn to

Tonls

Help

ted ’ I_-n-f'l‘lru] Skarted I_I Latest Headlines

_ ChomboVis

Wislt has

ment Team

AMN&CT Home Page




JohnrCany (Fech:-Xx)

— Viaking Concerea enort ermigraie EACENS
and nuUmerous; ether iech-X efionts, te \Visit.

— Generated an animatien using| Vislt that
Wen anaward at SCIDAC 2008.

— Contributing te Vislt in the ferm of file
loaders (VORPAL loader).

— Using Vislt-generated visuals in day-to-day
science activities and for special events
(e.g., upcoming review).
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o JacguelinerChen(SNIE=-CA)

— AMMEIRSCIDAC 2006
pPresenialen: Eorrtielirst
time; lfcanisee ...”

— She hires a post-adoge fliom
VACET 1o werk exclusively on
CONUNUING| thIS project.

o Bronson Messer (ORNL)
(Working with' Teny.
Mezzacappa)

— All'visuals in his SciIDAC 2008
presentation done using
VACET technology.
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Exascale Issues

2 Nejise)felzlrel
=\ ereWilNt e store
— Paralliel l/o;
s [Data Models; and fiermats.
“Babel” effect Will result i i
decrease in efficiency.
o EXisting visualization and analysis
architectures won't scale.

o Usability: Existing visualization approaches
vulnerable to “visual cognition” test.

Www.vacet.org



VACET Summary \1\| |
J rJrJlJrJrJJ POSIUVE SCIENTITC IMPACT AClrOSS
2Ny dISCIPIINES:
s Strong scientific community’ Support.
o AWard-winningl researchn. )
s Wilaly ) oUe CESSIUI, EXemplary periormance u__,
. e}
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The End

Www.vacet.org
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