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Previouslyachievedresults



-BalticwayProject

-Analysisof 3D trajectoriesof current-drivensurfacetransport in the Gulf of Finland

- Map of probabilitiesfor adverseimpactsto hit the coast

- Definitionof anequiprobabilityline

- Safestroute throughthe BalticSea

- Veryhigh shiptraffic, and alreadypollutedwaters

Previousresults



Imagestakenfrom the paperάTowardsidentificationof areasof reducedrisk in the Gulfof Finland, the BalticSeaέ with the kindpermissionof the authors

Actualvisualizations



Spacefor improvements



-2D Visualizationsof 3D data

- Take into account only few parameters

- Staticpictures

- No interactivity

-a!¢[!.Ωǎ  performancesare       knownfor beingterrific

- Hugeamountof data
Á4 yearstimespan
ÁTemporalresolutionof 6 hours
ÁSpatial2D resolutionof 2x2 nauticalmiles
Á41 levelson the z coordinate

Ωƴǘ

Not meantto handlesuchlargescale simulations



Software needs

- Is it worth to write a newsoftware from scratch to fit our needs?

- NO. WeŘƻƴΩǘ want to reinventthe wheel, we just needto useit in a meaningfulway.

ÅFree, interactive, parallel, visualizationtool for scientificdata
ÅHandlesdata set sizesin the terascale
ÅWorks in distributedenvironments(clusters)
ÅOffersadvancedPythondeveloperinterfaces
ÅSupportsplugins

ÅOpen Source analysisand visualizationtool
ÅSupportsinteractiveor batchmode (VisItalsodoes)
ÅCurrentlyusedon supercomputersto analyze
terascaledatasets.
ÅEvenoffersa usableand stableGUI.



Open files(databases)

Animationcontrols

ActivePlotslist

Plots/ Operators

Multi purposedock

Errorlog

Viewtoolbar



StereoscopicDisplays



StereoscopicDisplays

ÅHumanbeingshavestereoscopicviewingcapabilities
ÅThismeansthat eachof our eyesseesa slightlydifferent pictureof the scene weΩǊŜ 
lookingat:

ÅThe braincombinesthosetwo picturesin realtime, producinga uniform viewof the 
scene, and extracting depth information from it.

ÅThe depth information isextractedknowingthat the distancebetweenthe two eyesis
constant, then it ispossibleto performsome triangulationto achieve informationson 
the Z axis.



StereoscopicDisplays

ÅStereoscopicdisplayswork pretty muchthe sameway, reproducingthe samestereo-
viewingmechanismthat the humanbraincan understand

ÅTwoactualscreensare usedto produce differently polarizedpicturesof the same
image(Left / Right)

ÅA beamsplittermirror isusedto combine thosetwo pictures

ÅUsersare requiredto wear specialpolarizedglassesto let the proper image
information reachthe correcteye



StereoscopicDisplays

ÅSome specialhardware isalsorequiredto drive stereoscopicdisplays

ÅTwoanalog/ digitaloutputs from the video card

ÅA specialvideo card is requiredto supportwidespreadgraphiclibrariesasOpenGL

Frame buffering/ pageflippingtechniques

FrontBuffer

Back Buffer

LeftFrontBuffer

LeftBack Buffer

Right FrontBuffer

Right Back Buffer



Project schedule



Project schedule

1) Learningaboutsoftwares, file formats, scriptinglanguages
2) Writing converters:

TRACMASS 
Output file format

(ASCII)

ASC2VTK
Converter

VisIt
Input file format

3D Mesh

Vectors

Scalars

Keyframes



Project schedule

BalticSeadepth
map(ASCII)

Asc2mesh
converter

VisItBinary
Meshfile format

Scalars

Keyframes



Project schedule

3) Takingcontactwith the required3D hardware. Settingup a proper
computationalenvironmentto efficientlyrun it

NVIDIA GeforceQuadro FX 5800

Å240 CUDA cores
Å4 GB Memory
Å102 GB/s Mem Bandwidth
Å2 outputs
Å2560x1600 max. res.
Å190W power consuption
Å2k-3k ϵprice range

b±L5L!Ωǎ parallelcomputingarchitecture

ÅEnablesdramaticincreasesin computingperformance by harnessingthe powerof the 
GPU (GraphicsProcessing Unit).
ÅNew computingparadigm, from the old-fashionedάcentralǇǊƻŎŜǎǎƛƴƎέ ƻƴ ǘƘŜ /t¦Σ to
ǘƘŜ άco-processingέ ƻƴ /t¦ ŀƴŘ Dt¦
ÅThe useof this technologymayspeedup generalpurposeapplicationfrom 6X to 400X



Project schedule

4) Developingof meaningfulwaysto visualizeall the data available.

VisitΩǎ Pythonscriptinginterfaces:

Python

High level

Interpreted

ObjectOriented

ÅExtremelyflexible
ÅSimplesyntax
ÅHugeStdlibrary
ÅMulti-platform
ÅExceptionhandling
ÅGUI Libraries

ÅPerformance in 
numericcomputation
ÅDynamicallytyped
ÅIndentation

Automateactions
and avoidthe use
of VisitΩǎ ōŀŘ D¦L

Extensionmodule

CLI

Import visit

DeleteAllPlots() 
AddPlot("Pseudocolor", 
"hardyglobal") iso_atts= 
IsosurfaceAttributes() 
iso_atts.contourMethod 
= iso_atts.Value
ΧΦΦ


