VTK Vanguard

What's new in the trusty old Visualization Toolkit
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6.0

6.0.0 Jun 2013

Pipeline updates
Modularization
Mean Value Coordinates mesh interpolation

vtkPiston
etc:Categorical Colors, Vector Graphics outputs
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Pipeline Updates

Removed VTK 4 backward compatibility
vtkDataObject:.GetProducerPort()?
vtkAlgorithm::  Setlnput() vs SetlnputConnection()

Executives/
Algorithms

Executives/
Algorithms

VTK 5 VTK 6
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6.0

Modularization

VTK Minimal
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6.0

Modularization

Reorganize and modernize cmake
script

19 kits -> 107 modules

Can remove just by deleting
directories (100MB->5MB)

Easier to add external Modules

Code behavior is constant

— ex, VTK_USE_PARALLEL doesn’t
make any class compile or
behave differently, it merely
enables additional classes
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6.0

DeformPointSet

* Mean Value Coordinates mesh warping
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6.0

vtkPiston & ParaView Piston Plugin

— — M - = » = l s | PR 3 T 3 % % e Lo - i - - - ~N— -
- - @ Solid Color B 8 Representation B @ 3 g a; g;‘; ;ﬁg ;Z_g gi ' ﬂf ' @' (!{}3 »
O SendToPiston  PistonSort  PistonContour  PistonSlice  PistonThreshold  GetFromPiston
Pipeline Browser
[ builtin:
|
@ ) Waveletl

@ t SendToPiston1
|
@ BN PistonThreshold1

Information
Statistics
Type: Piston Data Object
Number of Cells: 0
Properties
Apply Reset || 3 Delete ||
Search... | Advanced |

Properties (SendToPiston1)

Display (PistonRepresentation)

Visibility
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6.0

vtkPistonData

void * PISTONHANDLE

ImageData

Piston::sort

void * PISTONHANDLE

vtkPistonData

ImageData

Piston::isocontour

vtkPistonData

void * PISTONHANDLE

Polys

Piston::toPolyData

vtkPolyData

To CPU Y Kitware



6.0

vtklmageData

vtklmig_ﬁData

vtkPistonData vtkPistonData

vtkPistonData vtkPistonData
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6.1

6.1.0 Jan 2014

vtkDax, vtkSMP

vtk\Web

InSitu Data Structures (zero copy arrays)
vtkPython binaries

etc: ext netcdf, qt5, python binaries, JOGL,
testing infrastructure

Y Kitware



6.1

vtkSMP - threaded unstructured filters

http://www.vtk.org/Wiki/VTK/VTK SMP
A lightweight threading abstraction

— various back ends including Intel’'s TBB and Inria’s Kaapi

Minimal building blocks above abstraction layer
1. parallel for

2. thread local storage

3. atomic operations, especially fast atomic ints

4. efficient parallel point merge operator

See: Common/Core/*SMP*,
— Filters/SMP/[Transform|Contour]

WARNING: Does not mean that all of VTK is thread safe!
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vikWeb - visualization over the web

Core ParaviewWeb Version 3* promoted to VTK
Dependencies:

— before: activemqg-cpp, apr, apr-util, tomcat

— Now: zope,py, autobahn.py, twisted.py all in VTK3rdParty

VTK_WRAP_PYTHON, VTK Group Web=0ON
Compile

vikpython Wrapping/Python/vtk/web/vtk_web cone.py \
--content www -p 11111

http://localhost:11111/apps/Cone

. ; has not burned, fallen over and sunk into the swamp yet ‘WKitware



Where does it work?

* Any modern browser that supports WebSocket
« Safari on iIOS (iPhone, iPad, iPod)
 Chrome on some Android devices

@

0 Opera

Safari 6+ 12.1

Firefox
11+

3
o

Chrome 14+ =707 Internet Explorer 10

V7 Kitware



vikWeb demo

Q' Safari File Edit View History Bookmarks Develop Window Help
® O 06 localhost:11111/apps/Cone/ ",

el > ) (2] [+ |0 localhost:11111 Y J (O]
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6.1

In Situ (zero copy) data structures

* Problem - conform to VTK array layout or die!
ex. X'y1z'x?y?z2x3y3z3... vs xIx?x3...yly?y3...212°Z3. ..

» API gives direct access to implementatio W
— vtkDataArray::GetVoidPointer() |

— vtkUnstructuredGrid::GetCells() etc..

» Solution: template meta programming to the
rescue (with STL like iterator access)

 http://www.vtk.org/WIiki/VTK/InSituDataStructures
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[ vtkAbstractArray

L

GetTuple : vtkAbstractArray
SetTuple : vtkAbstractArray
GetVoidPointer()

vtkDataArray

GetTuple : double
SetTuple : double

vtkDataArrayTemplate<Scalar> ]

GetTuple : Scalar
SetTuple : Scalar

T

Non-templated
implementations
(vtkintArray,
vtkFloatArray,
etc.)

6.1

vtkAbstractArray

L

GetTuple : vtkAbstractArray
SetTuple : vtkAbstractArray
GetVoidPointer()

A}

vtkDataArray

GetTuple : double
SetTuple : double

vtkTypeTempIate<vtkTypedDatlaArray<ScaIar>, vtkDataArray>

vtkTypedDataArray<Scalar>

GetTuple : Scalar

SetTuple : Scalar Random access iterator

0.*

[vtkTypedDataArrayIterator<ScaIar> ]

1
vtkTypeTemplate
<vtkDataArrayTemplate<Scalar>,
vtkTypedDataAIrray<ScaIar> >

vtkTypeTemplate
<vtkMappedDataArray<Scalar>,
vtkTypedDataAIrray<ScaIar> >

vtkDataArrayTemplate<Scalar> |

vtkMappedDataArray<ScaIar>]

T

Non-templated

In-situ Data implementations
Arrays (vtkintArray,
vtkFloatArray,
etc.)
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6.1

Mapped Arrays

Derive from VtkMapped DataArray
— Fill in virtual data access methods for/bur data ''a}out

— WIll spit out warnings wherever RawPointerAccess
happens, and default to returning pointer to a
manually extracted copy

incompatible filters take slow path
they will be updated as needed

iterator access pattern makes updating
straightforward

Y Kitware



6.1

Mapped Unstructured Grids

I*&
CeIIConnectivity

UnstructuredGridBase

UnstructuredGrid MappedUnstructuredGrid<impl>

you write impl that fullfils abstract API

iterators (ex vtkCelllterator) make it fairly easy to update

See TestInsituExodus to get started

https://github.com/gahansen/Albany/tree/master/src/disc/
catalyst V¢ Kitware



6.2

6.2.0 ~Sept 2014 to include some of...

Ghost cell generation
— George Zagaris for European customers

XDMF3
— Dave DeMarle with Ken Leiter at ARL

Adios++

— Chuck Atkins with ?

Sane structured/unstructured dichotomy
— Berk Geveci for InSitu SBIR

Binary SDK, Java Maven and Python PIP

— DeMarle/Jourdain for NIH and others
Y Kitware



6.3.0 ~Feb 2015 to include some of-...

Render master— g Instances of render window
createsrendering
windows

Renderer mnstances

Vtkzvtkm? 7 » | Camera defines view
: A Lights illuminate
NIH VTK Maintenance Grant —
Property
— update rendering/interaction Ty
Chaudary/Avila/Hanwell/Martin et al Figure 2 Graphics model
SceneGraph

OpenGL >=2.3, VBOs, improved context creation/sharing
Reduced memory footprint

Preliminary tests: 14 million pt Lucy.ply
— 4.02s/f -> .16s/f, CPU 100%->5%, RAM -3GB

— Infrastructure to encourage community code
D 4 - . P
@wmbuwr

-
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