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What are the challenges?

s ChallengesiiremrerVisualizationelad:

» Challenges ior VACET

o Challenges for Petascale




Challenges for Visualization

o)

Paladigm: Snii

— EOmE production oI the
*' PICLUIE; enIthEWall*
* single killer animation™

— Jlo: a cornerstone ofi “modern” data analysis
» [Focus: data exploration
 tools for discovery and analysis




Challenges for VACET

> Deploy hasICionls iio "r'me Comimt JrJJr/ et
MPreVE e BASIC UNGEN
\/JJIrlJJLCIEJJf ano rlnrlJ/r

visualization and analytics in collaboration
with our science stakeholders

* |ntegrate new methods into deployment
vehicles, and repeat
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VACET Tools




VACET Tools

s V/ISHElls
— SCInstite;; Universty o Uian




Challenges for Petascale

— But problems and data are growing in different
ways.

..and the solutions change!!!



Challenges for Petascale Visualization

Da i/ INTerMAUGNNS growWing aieng 1oL
iUneamental axes
= Spatial

— Complexity.

— Ensembles

And different questions must be answered
depending on “your location” in this four-dimensional
space.
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Challenges for Petascale Visualization

1 SpatialfGrewin
— Growin InfgrarSIZe; anadi i gha complexity.

— Viore time Ssteps

/&

Martin Bertram (UC Davis)
Mark Duchaineau (LLNL)




GreowiiNRrComplexity,

— VEICES cContalnariay/siof
o Scalar\Values

\/ector Values

liensor Valtues

FUnctions

Distributions

— Cells contain
o \/olume Eractions
e Distributions

Luke Gosink (UC Davis)
John Anderson (UC Davis)
E.Wes Bethel (LBL)

John Bell (LBL)



Challenges for Petascale Visualization

s IEmpoeal Grewn

= AnalySiStand\ViStaliZauenNnFENEMPolal AomalNSEIC Y,
UNUErSligIEd™ == WECAUSE IS @IicUIt

— JUSt proaucing a moevie" gives enly imited tunderstanding

— Analysis techniques in the temporal domain.
» Comparative technigues
» Exploration technigues




UEIESTWHENEPAIAIMELESS
Tmulatien iins:

— Need: Comparative Analysis Technigues
— Need: Uncertainty Analysis Techniques



Challenges for VACET

— DEVEIOP and GeEPIoy toeIST
callENCUES Off SCIENTITIC QISC

— |ntegrate our work with the challenges ofi the
scientific domains



Comparative Visualization

s Ensemnles; Complexity, Temporal
— NEew data-comparatve that apply toreNnSemnies.

— [Large-scale comparative methods for time-varying
data.
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Comparative Techniques and Ensembles




o Complexity
— [Eachidata peintis

associatedwithra
function.

John Anderson (UC Davis)
Mark Duchaineau (LLNL)
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o Complexity
— [Eachidata peintis

associatedwithra
function.
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o Cemplexiy; Spaieal

— USES UENES o) EXIIACT
datafreomra large=scale
data set

— Viapping|correlatiens
pPetween vanables on
ISOtherms give an
Indication of variable
Interaction

Luke Gosink (UC Davis)
E. Wes Bethel (LBL)
John Anderson (UC Davis)

John Bell (LBL)



Variable Interactions in Multi-Dimensional Data

s Compiexiny Spealticl

— USESIqUENES O EXIIaCT

Ot oM e age-Scale
0l SEL

— ViappIng correlatons
) - y 1 ) y
peliween varianles G ickTime™
PEWeen varanles on S e,
: ; 2 , are needed to see this picture.

Indication of variable
interaction

Luke Gosink (UC Davis)
E. Wes Bethel (LBL)
John Anderson (UC Davis)

John Bell (LBL)




Variable Interactions in Multi-Dimensional Data

s Compiexiny Spealticl

— USESIqUENES O EXIIaCT

dataiomralage=-scaie
data Set
— ViappIng correlatons
l m T Y ) | .l‘ ' m\ ay Y
D‘S\[VVL—)L—)“ \/S‘.“SLO] ﬁ:) O“ QuickTime™ and a
| . . , cded(_:opresor

Indication of variable
interaction

Luke Gosink (UC Davis)
E. Wes Bethel (LBL)
John Anderson (UC Davis)

John Bell (LBL)




ol Spaitial, Cemplexity.

A. Gyulassai (UC Davis)
Valerio Pascucci (LLNL)
Mark Duchaineau (LLNL)




erJlJrJe Stat JJJCclJ QOérrerF

o Multi-dimensional Visualization Technigues
e Visual comparison methods

o Real-time ray tracer

Many more...



Conclusions

xjpcasion alonefSEveral

ﬂ)

NCEASE NI Spatial reseluiion
* [Acrease n complexity:
ncrease in temporal resoelution
* |[ncrease in ensemble testing
— Each of these challenges requires different

solutions and technologies.




OUIF Work derves iom: scIentific proniems.

ViSualization now Implies;“exploration”

e |ntegration of visualization and analytics into
modern petascale problems will create the
modern analysis technigues of the future.



Thank You

www.vacet.org
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