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VACET Deploys Technology for
Petascale Visual Data Analysis
s ljeevitchrDaia

— [ECINGIOUICaIFAtVANCES INCIEASE U
DIy 1O CollECT and gﬂn@m e SCIENIC
data, resulting inran iniermaten BIg

— [ne inanility tor gain unaerstanding; irem
large ana complex datasets Is a

pottieneck In modern Science.

— This 5] 13 [lon continues to worsen as
ﬂcl] platiforms Increase to the
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VACET Closes the Gap Between
Visualization Research and Best Practice
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ViStalizauenreseanchranad rlévéloorrwnr
PIOYIAMS:

— oI pPreduce anad aeploy: procuclion=-guality
vistialization and analytics soitwealre
mrr' Structure capanie or addressing
petascale data lmrleu_grnrlmg CNallENCES.

nteraisciplinary: Nature or Visualization Neeads

Str omg Coordination/Collaboration

— [0 leverac Je technologies trom other
SCIDAC Centers — data management,
mathematics — as part or a broader
program (Sci AC).

— Visualization IS the centerpiece of modern

Sclentific data understanaing
SCI

(1>
L=
19) ﬂ

POWERFUL BEYOND IMAGIMNATION




AISLS74

s VieetinepaierUndensianding
Challenge

= Adapt, extend; createWwhien
necessany, and depley vistalizatien
and data understanding technelegy:
ior SCIDAC2 science stakehoelders.

o Production-Quality and—Capalle
Software

— Provide production-guality.
visualization and analytics software
Infrastructure for use at DOE’s
flagship, open computing facilities.
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Embeds Support to Science Stakeholders
Centralizing Technology Development
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— |Increased depth complexity.

— Increased cognitive workload.

WWW.vacet.org N

POWERFUL BEYOMND IMAGIMATION

Years of World-Class

Science
19312000




&

Software Platforms for R&D, Deployment

s ViSiFana SCIRUR

— Viattre; Open Seurce plauommsHier Vistializauon
and analysis (funaed vy DOE, NIF; INSE).

EXIENSINIE 10 provide new ieaturesanc

capanilities;
‘bra-'c"‘ o

Integrated, domain-specific application.
— Run on modern architectures.
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ElliEieautreavistalization
aneranaly/sIS o)
[Featlre set refiects user
lequirements.

o Rich set of analysis and
visualization capabilities.

Parallel capable (LLNL
BG/L, White)
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parallel machine — eg ASC purple

Parallel vis resources

Good for remote visualization
Leverages available resources

Scales well, given adequate resources
No need to move data

Additional design considerations:
— Plugins
— Multiple Uls: GUI (Qt), CLI (Python), more...
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Vislt Back-End Arc

nitecture

Parallel
Simulation
Code
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Data Input

— Processing happens in
parallel

Rendering: parallelized if
nel

_ HS(

Data
Processing

Lots of ignored issues
here: partitioning,
communication, etc
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SIRun— WwW.Scl.utah.edu

s PLORIEM=SOIVING
ERVienMENTIerMeCelng;
Simulation; and visualization
o1 SCIENtiTic problems.

s \/ISuUalization| researcn

platiormi— visual

programming and data flow.

End-user tool — PowerApps

(FEM, Fusion,
MRI/Biomedical)
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Deployment Strategy
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— WHENE prac fchll rIIJ maderavallanle’ as;standalone
Iprafes/components 1o puUtSIdE ofi these Infirastructurne:
envirenments.

o Coordinate VACET-wide software development.

o [everage existing maintenance and release
engineering support.
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Feature Identification and Tracking

S QUER-avVERNVISUaliZationFane anaiy/Si

— Eindinterestine aaia

UB

— LimIt vistalizauonrand cognitive processing to: oniy,
‘INtEresting datel.

— Tlopological features capture important
characteristics ofi data.

— Basis for high-level comparative analysis.
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What is Query-Driven Visualization?

C

WihaISS@UERFIDRVERVISUAlIZAlO 7

= EinaEnierestingfaaia=anaiimitvisualizauen; analysis;
machinerand rOJ(JITJVF‘ PECESSIN 1¢) O aE SURSEL

ONE Way 1o GETNE INLENESUNG™ IS\With cCompeunc

POOIEAN! aNge gUENES:

L

chkly locate these data that are “interesting.”

Pass results along to visualization and analysis
pipeline.
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Query-Driven Visualization Architecture

FastBit
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Query-Driven Visualization Example

FeErereer
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Why Query-Driven Visualization?

— ried ICE goynuve 00 ess]ng [ejlel;

— E.g., temporal analysis.
Observation

— 80% of code In visualization and analysis deals with
sclentific data management ISSUES.

— Leverage state-of-the-art scientific data management
technology.

— Close relationship with the SciIDAC Scientific Data
I\t/lanagement Center. | i [
WWW.Vacet.org O\ ) ] ; Sci
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Why Topological Methods?

Independent snapshots
Not robust to numerical noise.
Difficult to capture multiple scales.

Our solution: Topological structures are a multi-scale
mesh-independent representation of “shape”.
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Topological Analysis (and Linked Views)

Level set
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Comparative Visualization and Analysis

oL Compansens;arerextremelyampoenten:
= ComparerenersimulauenreVERUINE
= Compare simulaiion torexEnment
—  Compare simulaten torsImulauen (xS, X4, .. XINZ)
—  Compare symmeuy conaitons (Gne: simulation, enetime
SIICE)

Goal: use building bloecks to accomplish all kinds of
comparative visualization and analysis
.  Image based < view side by side
II. Data level < (examples to follow)

. Feature level < (e.g., topological)
Iv. Procedural < (comparing recipes, sensitivity analysis)
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A = topological correlation between pairs of runs
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Concluding Remarks

S Celinlinle) lakssiefplirel sl el nosisiailniel el s el
MitipgNactorinfeEany aliNIEI S O SCIENTIC
ENCUEAVON.

s VACET'S primary opjeCuVe IS iacllitating SCIENLTIC
NSignt.

xplosion| ofi data.
— Visualization/analytics R&D.
— Effective deployment of production-guality teols.

This material presents only a subset of VACET's
technology and only hints at the scope of our project.
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The End
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