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- QOutline

esign and structure

es of VISH - Status Quo

" Application to computing streamlines in
‘multiblock vectorfield data



What stands “VISH” for?

Shell
realizing Visualization

. 'hing else... (free to imagination)
uncation (proposal):

1 times: “fish”

- Odd times: “wish”

= Maritime naming convention



“What is VISH?

1lar infrastructure to implement
more) algorithms

between components

e
D

Abstract interface ows to integrate VISH
mponents into existing applications

hing is a plugin

crokernel” - defines objects an their relationships
: 1gins” - OpenGL rendering, data I/O layers, GUI
= Academic open source licensing

s not formally open source, but freely available to academic
community



Vi sion of VISH

ain: scientific visualization

between “one-shot”

arch algorithms and complex end-user
enient applicatic
: structure powerful such as in established
nercial applications

pound to a specific application or platform

s | A

of libraries, can be added to existing
applications

o Standalone reference application - qVISH



VISH Components

ject management and (runtime)
-
terrace gins (e.g., QT frontend)
‘model (systemati
ommon approach)

eatment of scientific data

ayer as runtime plugins (file formats, streaming)

ization infrastructure
- OpenGL caching mechanisms



VISH Components




VISH Kernel: ocean

Kernel
ith inputs and outputs
plug 2d on C++ type query

a and control flow

agement

;L support library
rendering

\GL memory and multidimensional cache
ement

. o



Backgroun

#include <ocean/plankton/VCreator.hpp>
#include <ocean/GLvish/VRenderObject.hpp>

using namespace Wizt;

namespace

{

i class MyBackground : public VRenderObject
{
/I Input slots for a type "double"
TypedSlot<double> Red, Green, Blue;

/I The virtual callback functions for rendering

override void render(\VRenderContext&Context) const
{

/I Local variables

double red=1, green=1, blue=1, alpha=1;

/I Evaluate from input slots relative to Context
/I Note that this is special VISH syntax

Red << Context >> red;

Green << Context >> green;

Blue << Context >> blue;

/I Do some OpenGL stuff here
glClearColor( red,

green,
blue,
alpha );

glClear(GL_COLOR_BUFFER_BIT);
}

public:
MyBackground(const string&name, int, const RefPtr<VCreationPreferences>&VP)
: VRenderObject(name, BACKGROUND_OBJECT, VP)
,Red (this, "red" , 0.5)
, Green(this, "green", 0.5)
, Blue (this, "blue", 0.7)
¢

k

/I Define creation object for the given object
static Ref<VCreator<MyBackground> > myBackground("Private/MyBackground");

}



* File Create |nputs Outputz Help
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Ready to load filez or create objects.



VODbje cts and Parameters
- Multiple Inputs

\/Parameter:

VObject

Multiple concurre
instantiations of
Tcl input implementations



VObjects and Parameters
Shared Inputs

“alpha, beta”

\/Parameter

VRArameter \/Parameter

int beta;




2arameter Notification

rameter notifies many values

VParameter

User Interaction

Tcl input



s0cal Values of Variables

Value of input objects may be stored

VEaranieter:

VValue

VIGONRtEXt



VISH GUI: qVISH

btotype implementation
qt3 and qt4 possible)

mnsists of several plugins itself, such as

twork, scripting, tree, story representation

GUI's possible: GTK, wxWindows,

, hone (batch mode)

1cing existing applications possible:

. run VISH within Amira, or Scirun, or AVS or
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Outputs  Help
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FragmentedField

OrthoSlice. colormap:




Outputs  Help
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M vish
File Create Inputs Outputs Help

Is just a plugin
A view to the underlying kernel

Someone can write an alternative
representation (much prettier)

s

INBOX - Opera
&
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File Create Inputs Outputz Help

FragmentedField

Design Goal:
Navigation should be
as easy and fast in
space as in time
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Inputs  Qutputs Help
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Ready to load files or create objects.







http://stacks.iop.org/NJP/10/125004




ote Vish

2 w

My Doctments

=

My Compliter

'.Recs,tc\e.Ein

offfie:

File  Inputs

.




¥IVISH Control Site - Mozilla Firefox

& Huri
S -

& VISH Control Site - ..




O 5
i

5 1
g
e
S

Access

mnote.

o

=1

A\




c Range Rendering
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Itiblock Curvilinear Data

"lj"cank Dataset

o Department of Mechanical
o Engineering
* Sumanta Acharya
* Somnath Roy
s 2088 curvilinear blocks
o Vectorfield describing velocity
8 Scalarfield describing pressure




Streamlines






nterpolation non-trival

I ates in a general Hexahedral Cell

volation using barycentric coordinates in triangles



he input/output types

es, grids and field for data flow

Position Rotor

OUT: Pos OUT: Rotor

IN: Rotor

Point Emitter

OUT: EmitterPoints

Out: Field

‘ IN: EmitterPoints

IN: Field | Compute Streamlines

OUT: Lines

IN: Lines

Render Lines



Using the data model

es, grids and field for data flow

Position Rotor

OUT: Pos OUT: Rotor

IN: Rotoz

el

g m

Out: Field

L IN: Enerpoints
: SN Field | Compute Stre

OUT: Lines \




- Alllobjects described
by Fiber Bundles

Position Rotor

~ | OUT: Pos OUT: Rotor
m_

L

IN: Rotor

Point Emitter

OUT: PointGrid

CRTTTTPTPPPPrPrere Frrrerire

Out: Bundle
.
\

IN: PointGrid
IN: VecFieldY Compute Streamlines IN: Grid
OUT: Grid -

IN: Grid

VectorField Extractor I

OUT: LineGrid

MagnitudeField Extractor

(or a Grid Evaluator)

IN: LineGrid

IN: ScalarField Render Lines

OUT: Field

OUT: Field




0Nt Emission by Convolution

= Point Emitter Revisited

o Basic Tasks

* Create points on different
geometric shapes.

* Transform them

o Jdea

* Instead of create points, copy a
number of points on different
geometric shapes ( grids?!?)

 Connect the output of a point
Emitter to another point emitter

— Grid Convolution (?)



OUT: Pos ‘ OUT: Rotor OUT: Pos OUT: Rotor

IN: Rotor IN: Rotor

Point Emitter Point Emitter

OUT: PointGrid OUT: PointGrid

IN: CarrierGrid IN: ChildGrid

GridConvolver

OUT: Grid
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lhe Systematic Approach

d Fields in Computation Module (1)

1 defining the start-points (seed points) of

0 OD1e

grid points o

mputed iso-surface
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I'he End

1.edu/projects/ Vish/

For now ©






od Data Model

. Triangular Surfaces
. Quad-based Surfaces
. Irregular Surtaces

Hierarchical Grids (AMR)

3 g treamlines, Particle
o Grids Trajectories, Geodesics

. Apparent Horizons

. Embedding Surfaces


http://www.fiberbundle.net/

[}oach in VISH:

shiber Bundle Data Model”

b

d description of scientific data

cific data type is built from “construction

struction blocks are conceFts from differential
netry, reduced to practical application domain in

" Hierarchy of six levels



ntegrated synergy effect

bendent (VIK, Amira):

Not a list of myriad
modeled similarly

fc grid
ular surfaces / regule

orid € curvilinear grid
faces / points

;ssarily the most straightforward modeling for a specific
blﬁf only gradual increase of complexity for closely
Droblem

'_ - 1_‘ ed by mathematical concept of fiber bundles

= Data model similar to OpenDX, but extended /more
~ systematic/self-constrained



What'is a “fiber bundle”?

X 1at can (locally) be written as
se space B and a fiber space F,
oundle)

#  fiber space at each
‘&> point of base space




JISH data model: FiberLib?2

ceatment of a wide category of
based on the mathematics of

'.\,

nmon denomine
ypes

n to VISH (“fiber-VISH” or “FISH")
eed to use it, customized data types also

possible in VISH (but bypassing the FISH
infrastructure then)

r for otherwise diverse




itberLib?Z

proach for scientific data:

> unstructured grid - regular grids

lock-structured uniform grids =
orids ...

om one such category to next

vilinear multi-bl¢

mental transition

ver multiple timesteps, grids, fields...



SiberLib2 1/0 features

e plugins (shared libraries)
ore implementation

10N & ta and metadata

demand loadig a1 eation of data

e-management

powerful I/O layer is “F5”
>presentation of the FiberLib2 into HDF5



Libraries

Applications

Local File _R ho!

i HDF5
E.g. CGNS HDF5 -

Application specific

U‘ﬂ;‘:nl?):i:eieg F57) Other File formats

CGNS F5 1[0 C Library
Simple Postprocessing s‘-. " \

CGN Fiber Bundle Data Model

FiberLit

C++ Kernel

N

Grid and Field Operators

=

Render Operators

/ |

Interactive Viewer Analysis Tools

d
<




1berLib2 Usage

ree of substructures, five levels:
ncy (parameter space)

_ tational domain/mesh)
pological i n (vertices, cells, ...)
rdinate representations & relationships
Is (scalar, vector, tensor)

d fragments)




Smplest case: Equidistant static
scaldr field (float datal[XI[YI[Z])

ee of substructures, five

Time dependency (parameter space)

rid object (computtional domain/mesh)

opological information (vertices, cells, ...)

4. Coordinate representations & relationships
Fie , vector, tensor)

6. (field fragments)



alds on same domain

tree of substructures, five

o NEic , vector, tensor)
- 6. (field fragments)



lgme-c cpe dent fields on same
= domain

tree of substructures, five

1. '

2. Gr

dological information (vertices, cells, ...)
yordinate representations & relationships
, vector, tensor)

6 (fleld fragments)

..._

\



Itlple blocks
(rmi mrozessor output)

_— = = = =

ee of substructures, five

1. Time

2. Gri

yological information (vertices, cells, ...)
ordinate representations & relationships
, vector, tensor)

=ialc



efinement or
Instructured grids

ee of substructures, five

1. Time

2. Grll"

3. Topc

ordinate representations & relationships
5. Fielc , vector, tensor)



Vit tiblock Curvilinear grids

ee of substructures, five

1. Time NCY (f
2. Grlt' s
ological information (vertices, cells, ...)
- 5. Fielc , vector, tensor)




viltiblock grids with refinement

ee of substructures, five

. Tim' d lency ([

. Grid ¢ tiC

. Topo

. Coord

. Fielc , vector, tensor)



ARY ai Iabl l ity

nent management:

http:/ /sciviz.cct.Isu.ed

.,

le via SVN in source code for registered users
http:/


http://vish.origo.ethz.ch/
http://vish.origo.ethz.ch/
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