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m Objects

Introduction to The Democratization of Computational
Fluid Dynamics

ﬁ VIK Library

Introduction to VTK and it's installation & configuration

.-Z" Examples

From simple to complicated(?) examples
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The Democratization of
' VIK Library Computational Fluid Dynamics

oz AE

% Examples

il Conclusion « Difficult to use

= Complicated pre-processing
: M
= Needs long time to see results S AIxE

= Requires huge investment in hardware & S/W mm
= Etc.

=X : www.mentor.com
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‘ On Going Project

Integrated Graphical User Interface Program

B PAGDA 2019(v1.1.10) : E — X
Case Setup Tools Help

-
o @ o ©
Geometry Mesh  Simulation | PostProcess || ViewResult Save Exit

3D 23 HOIE

20 @ él 12 g‘!‘ !,_V' .&E g;}. Surface +|[magwy v | g3 EAL | Local

| Normal: [x ] widget plane: [Off | show Body: [On v

AR EE

Murmnber of Cells : 7752474

MNumber of Points : 4758515

Memory : 1025,553MByte

X Range : -2,544 to 2,544 (Delta = 5,088)
Y Range : -2.544 to 2,544 (Delta = 5,088)
Z Range : -1 to 15,6275 (Delta = 16.6275)

5 VIK Library

4 £91 SR
Origin | 0] 0 9559228
Exu m p es Normal | [ o[ 0]
HOIE BE
SHO HA | 0] m/s
SHO! S 2t 126,785233] m/s
SHE 4 2 0] m/s

" oo 2 71.647326] m/s
.

° oo os B2 30.89367| m/s

it Conclusion e

> Run Meshing............ [DONE]
Solving with OpenFOAM Solver [simpleFoam] with OpenFOAM-4,1

> [1/4] Uploading OpenFOAM Case files

> [2/4] Solving with OpenFOAM Solver

> Job <19968> is submitted to queue <MECHANICAL>,
> [3/4] Downloading Result from remote server

> [4/4] Deleting server case files
> Done!

> Run Simulation.......... [DONE]

%l Case Directroy : D:#PAGDAWPV_SHE (Login : gyeongmo.nam@dhhpcmgr3)
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On Going Project

Integrated Graphical User Interface Program

M VIK I.|Im|ry CAD MESH CFD ‘
X" Examples 5 | 5 5
¢ : ¢ :
Salome i OpenFOAM |
ili Conclusion Platform : Solvers ;
OpenFOAM Paraview
SnappyHexMesh
= Easy to use = Heavy Program
- Designer oriented GUI - Individual program installation
= Low cost = Time delay occur when execute third-party program
- Open source s/w with script
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On Going Project

Integrated Graphical User Interface Program

VK I.ibrury CAD MESH CFD
% Examples
_ VTK | i
ili Conclusion | |
OpenFOAM OpenFOAM
SnappyHexMesh Solvers

= Time Reduction : a geometry made in 1~3 seconds
= No need to install Salome & Paraview
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? Objects = Definition

= Features
% Examples = Applications
it Conclusion = Installation

= Configuration
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‘ Definition

* Visualization Tool Kit \V/FK
- Open Source (BSD license)

- 3D Computer Graphics
- Scientific Visualization
% Examples - Mesh and Image Processing

9 Objects

ili Conclusion  Managed by Kitware Inc.

e Solutions
- Paraview, 3D Slicer
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=X : vtk.org
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 foctures

9 °
Rdods languages

- Tcl/TK
- Python

% Examples - Java

iki Conclusion » Object-oriented
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 Provides binding to another code (Tcl, Java, Python)

Interpreted Wrapper

Compiled Core
(C++)

System Architecture

| vikProgressObserver |
.4

p
,/Tf’mgressobserver
-

‘ vikLocator |

viklnformation

"\ Information
Y

vtkAlgorithm
I

’, -
[/ Algorithm ,,,/D efaultExecutivePrototype
[} -

| vikAbstractPointLocatar |

I b

vikExecutive | vikPolyDataAlgorithm ‘ ‘ vtklncrementalPointLocator |
s
~Locator
s
s
| vtkAdaptiveSubdivisionFilter |
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 ppplicaions

* Visualization
- 3D Image
- Information visualization
- Etc.

%" Examples » Image Processing
- Medical Image
ili Conclusion - Registration

- Etc.

« Computer Vision
- 3D reconstruction
- Video Analysis

- Etc =X :www.kitware.eu
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Visualization Pipeline

- Direction of Update() method Render()

\ Obied's ( Source 7 Filter H Mapper H Actor >/

Direction of data flow
— (data generated via algorithm RequestData() method) =~ ——

% Examples

ilt Conclusion

Data Object Data Object ——

Rendering engine

Cowe ) A p o)

Data Object Data Object —— Data Object

=X : The VTK User’s Guide
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‘v‘ ActiViz
e 3D Visualization ToolKit for NET/C#

« Open-source software system for 3D Visualization wrapped in
C#

e Built around the Visualization ToolKit

9 Objects

fiExamples « Supports a wide variety of visualization algorithms including

. scalar, vector, tensor, texture, and volumetric methods
ili Conclusion

* Includes advanced modeling techniques
- implicit modeling, polygon reduction, mesh smoothing,
cutting, contouring, and Delauny triangulation

=X : The VTK User’s Guide
e 11
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9 ActiViz

1. Go to "https.//www.kitware.eu/product/activiz”

9 Objects

2. Download

% Examples

ili Conclusion

Download ActiViz

Platform File

3. Install
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ActiViz OpenSource Edition 8.0 64-bit Windows XP or later Contact us for details

ActiViz OpenSource Edition 8.0 Windows XP or later Contact us for details

ActiViz OpenSource Edition 5.8.0 &4-bit Windows XP or later ActiViz.NET-5.8.0.607-win&4-OpenSource.exe 20.16M
ActiViz OpenSource Edition 5.8.0 Windows XP or later ActiViz.NET-5.8.0.607-win32-OpenSource.exe 17.95M
ActiViz OpenSource Edition 5.2.1 User Guide All ActiViz NET 5.2 Users Guide.pdf 3.56M
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‘ Configuring ActiViz
Il Tools LWIndow Community Help Choose Toolbox Items PR
.NET Framework Components l COM Components

_;‘L Attach to Process... Ctrl+Alt+P
Name Namespace Assembly Name Directory #
° !]? Connect to Device... AccessDataSource System.Web.ULWebControls System.Web (2.0.0.0) Global Ass
o Iec‘s [] abobc Microsoft. VisualBasic.Compatibi... Microsoft.VisualBasic.C...  Global Ass
?_% Conmnect to Database_ s [] apopcarray Microsoft. VisualBasic.Compatibi... Microsoft.VisualBasic.C... Global Ass
[] AdomdCommand Microsoft. AnalysisServices.Ado... Microsoft.AnalysisServi... Global Ass
- [[] AdomdConnection Microsoft. AnalysisServices.Ado... Microsoft.AnalysisServi...  Global Ass
é COde waes Mmaga' s CM‘H(' Ctr|+8 [] AdomdDataAdapter Microsoft. AnalysisServices.Ado... Microsoft.AnalysisServi... Global Ass
AdRotator System.Web.ULMobileControls System.Web.Mobile (2.... Global Ass
Iﬂ me Items.., ] AdRotator System,Web,UL WebControls System.Web (2.0.0.0) Global Ass
AppearanceEditorPart  System.Web.UL WebControls....  System.Web (2.0.0.0) Global Ass ¥
Add-in Manager... < | B
Filter: || i \
Macros » s
° cessDataSource
: = Language: Invariant Language (Invariant Country)
Exu m p es A ex COﬂUOl TeSt con taner Lb Version: 2.0.0.0
Create GUID
[ OK ] [ Cancel ] [ Reset ]
Dotfuscator Community Edition
- 2 o .
ilt Conclusion Fesl ook 3 TR
ATL/MFC Trace Tool . = . - - E
@ %) kitware mummy.Runtime.dll
L | 3 Kitware.mummy.Runtime.Unmanaged.d
ILDaem || B
| (%) kitware. VTK.Unmanaged.d
SDY ++ . | @ msvem80.dll
|| Bimsvepso.an
Visual Studio 2005 Command Prompt My Projects || [BImsvargo.di
External Tools...
. My Computer
& Device Emulator Manager...
Import and Export Settings...
Customize. .. : .
File name: Kitware.VTK.dl v| [ open
ODbons- . | Files of type: | Executables (=.dl; =.exe) v ! Cancel )
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(2 ActiViz
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‘ Sphere Rendering

using Kitware.VTK;

¢ Obiecls vtkSphereSource sphere = vtkSphereSource.New();
sphere.SetThetaResolution(32);

. . sphere.SetPhiResolution(32);

S VIK I-""‘“'y sphere.SetRadius(0.5);

sphere.SetCenter(0,0,0);

vtkPolyDataMapper mapper = vtkPolyDataMapper.New();
mapper.SetinputConnection(sphere.GetOutputPort());

ili Conclusion Mapper.Update();

vtkActor point = vtkActor.New();
point.SetMapper(mapper);
point.GetProperty().SetColor(0, 1, 0);
point.SetPosition(0,0,0);

vtkRenderer render = vtkRenderer.New();
render = this.renWin.RenderWindow.GetRenderers().GetFirstRenderer();
render. AddActor(point);

susTe this.renWin.refresh(); 16
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9 Objects

" VIK Library

ili Conclusion

DOOSANEE S~ 3-

Import STL

Export STL

User Defined Geometries
Sliced Contour

Post-Examples
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CONTENTS ‘ Import STL

string filePath = "D:\Examples\test.stl";

9 Objects

vtkSTLReader STL_Reader = new vtkSTLReader();
STL_Reader.SetFileName(filePath);

A" VIK Library STL_Reader.Update();

vtkDataSetMapper STL_Mapper = new vtkDataSetMapper();
STL_Mapper.SetinputConnection(STL_Reader.GetOutputPort());
STL_Mapper.Update();

1l Conclusion vtkActor STL_Actor= new vtkActor();
STL_Actor.SetMapper(STL_Mapper);
STL_Actor.GetProperty().SetEdgeColor(0, O, 0);
STL_ActorGetProperty().SetColor(0.75, 0.75, 0.75);
STL_Actor.GetProperty().SetOpacity(0.3);

vtkRenderer render = vtkRenderer.New();
render = this.renWin.RenderWindow.GetRenderers().GetFirstRenderer();

—— render. AddActor(point)
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‘ Export STL

vtkTransform Transform = new vtkTransform();

Q Obiecis Transform.PostMultiply();
: Transform.Translate(1.0, -2.2, 4.5);

5" VIK [ibrury vtkTransformFilter transformFilter = vtkTransformFilter.New();
transformFilter.SetTransform(Transform);
transformFilter.SetinputConnection(previewMapper.GetinputConnection(0, 0));
transformFilter.Update();

m i vtkDataSetSurfaceFilter surface_filter = vtkDataSetSurfaceFilter.New();
Conclusion surface_filter.SetinputConnection(transformFilter.GetOutputPort());
vtkTriangleFilter triangle_filter = vtkTriangleFilter.New();
triangle_filter.SetinputConnection(surface_filter.GetOutputPort());

string filePath = "D:\Examples\test.stl";

vtkSTLWriter writer = vtkSTLWriter.New();
writer.SetinputConnection(triangle_filter.GetOutputPort());
writer.SetFileName(filePath);

Doosan XY writer.Write();
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‘ User Defined Geometries

9 Objects

' VIK Library

ah

Cylinder Box

ili Conclusion
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Flow Around
Cylinder
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' VIK Library

ili Conclusion
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User Defined Geometries
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9 Objects

A VIK Library

ili Conclusion
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Slice Contour

vtkPlane Plane = vtkPlane.New();
Plane.SetOrigin(0,0,0);
Plane.SetNormal(0,1,0);

vtkCutter Cut = vtkCutter.New();
Cut.SetCutFunction(Plane);
Cut.SetinputConnection(Reader.GetOutputPort()

Cut.Update();

vtkDataSetMapper Mapper = vtkDataSetMappe

Mapper.SetinputConnection(Cut.GetOutputPort());

] i r ]
v| 83 EAl: |Local v

AR EE

MNumber of Cells : 7752474

MNumber of Points : 4758515

Mermory : 1025,553MByte

X Range : -2,544 to 2,544 (Delta = 5,088)
Y Range : -2,544 to 2,544 (Delta = 5,088)
Z Range : -1 to 15,6275 (Delta = 16,6275)
CHH 2|7

Origin | 0] | 0| | 9.559228
Mormal l 1| I D| | UI
HOE BE
EHR A2 0 m/s
SHSI EH 2t m/s
CHH £ 4 2F Ij] m/s
SO 2 m/s
o oY W3 m/s
CH3 o1y e
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‘ Post-Examples

i Wiew FEM sobver result dats - hewCane8. o x 1 View FEM sobver result dots - newCanel 37 x
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Objects
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Slice Contour Data Clip

s
o N o 7
o n c “s I o n e S % View Flownetwork Result Data : Demo 0 x
= RESULT DATA

ERET e %] 2| ] 5[] B ot [0 BN v e G s ks 6 | VSUALIZATION  RESULT DATA
1560
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Tol_Temp(K)
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482.
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I 361.
300.
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Fus3y Probe Flow Network
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Thank You!

gyeongmo.nam@doosan.com
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