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Computer simulatione computation 7]<o] Wd 4= wWo] AR HE= o
WO 2 simulation 2¥E d|435}7] YA scientific visualization 7% ©

¥ a1 9Jt}. Scientific visualizations BlAE 28 wvlolyd 9 ©o]gHE Al
|71 oldlstr] 1 2 FElR WEste] HoFE 7|HES ATshe ok
ojth, AREAE0] o] ARE3Slal Q)+ scientific visualization software ol &
AVS(Advanced Visual Systems)[22]¢} 2 48 AXEo] COVISE, Visl

T, OpenDX, ParaView¥} 72 free software’} QUtl. o] visualization softwa

o
o

rex= A8 7}53 platform® 3, parallel processing/remote visualization/coll
aboration 7] A|QLolF workflows L2]al multi—view 7159 A9, Virtual
Reality (@A, o]st VR)F 22 5Aol 93] 7z} A28l Aol 8%

.

® Workflows(or Data Flows) @ 5343 ALt #4448 wdsta #glshs 3y
t}ol (paradigm) .2 0] % data setol] WsfA] o] 3l visualization operati
ong AE&TH| ALY WEE& Aot Alte] A&y= TAE AY F de
user interface W2lo]t}. Workflows: visualization systemol wz} A}-83}
golot AlFst= AE o] WAo] ztol7t UAIRE A &Y= i A
%< 3}al information analysis processE 7}&:3}slal ¥H3ks=d A4
| oz 7]FEo AL&3FY shell scripts WAoo WHo R wEA

Agko] o] Fo 3L k.

o fr

o

® Remote Visualization : Supercomputer®} 72 HPC(High Performance Co
mputer) S Al&3foF sl WH-2] computer simulation ZA¥fi= Ho]E 9
A717} 333 A7) Wil wWE visualization 23%E 7] 984 = simula
tion2 3k computer site &, remote siteollA visualizationS $]3F AAHS
&3l local sitedll M= 1 A3E Hi= viewerd] Adnt @ FHT o]9f
o] client viewer$} server visualization engine®] A2 THZ sited] A 2
5= S remote visualizationo] 2} T},

® Multi—View Visualization : 3F42] data setel]l thalx FAlel & 7FA] vi
sualizatione G sto] Z}zke] A3rF M2 tE viewol display HAL, A

2 TFE data setol] thallA] 4233t visualization 237F 2+7Fe] viewES E 5



shitel display ol YElYE 75 wech

COVISE[7]& =Y HLRSoNA 71¢star VISENSOo A #vjst= 7HAI8 AXE
doj= 7Hdad 3 g9 MEYA 7Ieo Adste= EEst @ 7P =9
olty. FHAFHE 7IWo R st AlEHIAH, FA2 R IS Ves T
3N Ase dolEel et 7hA st AeE BE H adE A4S A s
= Hloly E=9 (data flow) Z=W S A dstn, opeks o] o
ol mUdE& A3ttt COVISE?] VR Z =213l COVER(COVISE Virtual Env
ironment Renderer)[8]% COVISES] 3D Renderer ModuleZ AFE2 A&
Bk ofy} COVISESH:= sy4 oz AHgd 5 Sl

VisIT[9]2 tera—scale data sets®] 3t visualizationS 93l distributed
visualizatione A|-&3}aL, OepnDX[10]+= IBM Visualization Data Explorer®] o

pen source WA S =& parallel visualization®| 7} 3}t}.

ParaView[11]% parallel processing, large data set *2]E $|$+ distributed
computation 7]5S A Y3} open source visualization software©]th. ©o]¥
of th3dl visualization filter A& WHOZ workflows A3t s}e] data s
eto]l tidte] o2 7H9l visualization viewsE AT ¢ AS Uk ol A=
th2 data setoll gk =A<l visualization viewE A4 4 )

VisTrails[12]2> <FollA] A3t visualization softwareE°l H|3]A] multi—vie
w visualization #A|1°] Z3tE o] A+ software®Z[13] visualization pipeline2]
A B s fGA & F e 71 3 710l U= visualization system
olu} librarye} AAste] ALgg 4= 9l infrastructureE A& 3t} VisTrails<
39l pipelines 528+ VisTraile key component® &  ARE-2}7} VisTrai
19] epnElE WA HEE o] de] AHE history®E 7FA AL lojx] WstE 4

58 #uk olye}l o] A9 pipelined =HEE 2o A= cac
hingo] ¥ o] A2 v EHolA &&go2H AL £XEE o= optimizatio

SCIRun[14]12 University of Utah®] Scientific Computing and Imaging Insti
tuteoll A simulation, modelling, visualization= 93] 7§13t A& Problem
Solving Environment(PSE)= BioPSE$} &4 AF-8% ™ application®] W} A=

£ customized interfaceE A Y3}+= PowerAppE A& 3t}



Name COVISE VisIT OpenDX |ParaView |VisTrails |SCIRun
o Kitware &
Organization HLRS LLNL IBM Utah Utah
LANL
Since 1993 2000 1991 2000 2005 1992
VR Support Yes No No No No No
Multi—View visuali Not Kno
. No Yes Yes Yes No

zation wn
Based on VTK No Yes No Yes Yes Yes

C++, Pyt|C, Pytho
Interfaces C++ C++ Python C++

hon, Java |n, Tk/Tcl

No
Dynamic Loading P but Add-— Not Know
) Yes Yes . - |Yes Yes
lug—ins Ons 7} n
7}
Open Source No Yes Yes Yes Yes Yes
Parallel Processing |Yes Yes Yes Yes Not known |[Not known
Remote Visuzliatio
Yes Yes Yes Yes Not known |[Not known

n
Workflows Yes No Yes Yes Yes Yes

wef A QoA A7)3F visualization software =ol4] VR 7|5<& A

A 2 ParaViews o= VR 7|sS Td37] 5t HQs3k 7]

ol g3 7=

T

WS o] BuAoA thEaAt dhu},

¥ 1] Visualization Software H] Il

= computation 7]l M]3} visualization 7|%
e o] = welrbA] E3al 9 oW simulation scientist”} graphic worksta
o] Ao g &g H3g Ay dolHE olsfst

. ool ARgAES

2D displayell A ¢] ©<=3h interface X

a7t gor) ol e g 8o ofd AAgoR

Joew VR A8 Al o] @ol Bisa UtH[5,6].




2. ParaView X213 9] EX

7}. Server Manager 7%

® Server Manager+= ParaView client®] visualization request= *2]3}+ engi

ne H-#<& 4aly distributed client—server application T-4°] folsl==
sh7] f1sk o)t
® client= VTK objectE 2 accessdtA] &l "vtkSMxxx"o|2f= o] 7}

A classES E3}o] accessH .

1}, Proxy A&

® ParaView client®] GUI 4 % request A& = thAlsl= Client—side Prox
yv(pgProxy, etc.)®} serverd 7ls % AL AT s Server—side Proxy

(vtkSMProxy, etc.)E& T3 0. F3L . ParaView Proxy List

® Proxy+= helper class?l ProxyManager(vtkSMProxyManager)ol <3 A3A
Ha A,

t}. Client Objectd] &7/

ParaView”} #|&3l= 7|49 object®} Pluging F38te] A&x7} F71e 4=

A= object®] T thedt 2Tk

® Source

— Pipeline object(vtkAlgorithm)ZE sourcez} 3}H visualization®] to] I
+ data®™ = source’} H.

— Proxy group FollA "sources"ell &3} SourceProxy® ¥ H (vtkSMSou

rceProxy).

— ParaViewoll A 7]¥-0 =2 A|&3+= source?} Plugin®® F7}%+= source”’}

0195 = 0]
A= T AR

dlo

— Hloly Y& A= opendt] loading® 49 I 23 % source’} &

— Source objecti= pgPipelineSource class®] instance



® Filter

— visualization 2] module®] %% objectE =23,

— ParaViewoll 4] 7|2 o2 AF3dt= filteret Plugino. = F71H = filter7F
= T U=

— Filter object= pqPipelineSource class®] instance

® Reader

— Data fileE opendli= moduleE &

— ParaViewol A 7|22 2 A|F3}= reader®t Plugin® 2 F7}% = reader”t
A= T A5

— Reader objects= pqPipelineSource class®] instance

— ParaViewol| 4] X]93}= file format

— %31 : paraview/Qt/Core/pqReaderFactory

® View

— Pipeline A 214 ¥} (visualization 2|24 3})7} 184+ windows Eal™ 3f
vl windowell o] 7l¢] representation®] 37 display2 T U+

— ParaViewoll A 7] o2 A F3+= viewet Plugin®. 2 F714+= view’}F U=
T U

— View objects= pqView class?] instance

® Representation

— Pipeline®l 1= object5S 5] representatione]et 3. dtto] pipeline
2 3lU9] representation©] .

— we}A] representation< data object& 7FA7FA renderinge] A WZS
stal viewel A#E 18T+ 71 E gtk olE £9, viewZ} VTK view(R
enderView)¥d W, geometry filters, level—of—detail algorithm, vtkMapper
s, vtkActorsE A A s}l representatione] 2k 3o}

— ParaViewol| A 7|# o =5 A|&3}+= representation®} Plugin® = F7}5 &= vi
ew’} S F A=

— Representation objecti= pqDataRepresentation class®] instance

® Writers



— ParaViewoll 4] 7]¥ o &2 A|F3t= Writer?} Plugin® 2 F7}%+ writer7}

0o = olo.
A= T AT .

3. ParaView ZE2AE Fx FA4]

7} e 74
ParaView Projecti= Th2¥ 2 U EZZ FAo] o 9lom zF fHEg]
ANA TF U= HES v 2
® Applications
ParaView?] A F& T2l e X O = paraviewdh= Client X271
o] EAsk= L. M7HA FEle Client 213 (Client, CustomServer, Dobra
noViz)= AT + A== Ho| 3.

— Client : paraview client 7" =213 3¢

— CustomServer

— DobranoViz

® (CMake

ParaView?] 3o H Q3 cmake configuration file |3

® Common

Kitwareo| A 2t/d gt ParaView-& VTK derived class A&

® Documentation

help html 3} A&

® Examples

Custom menu, filter, reader < Plugin®= F7}35h= examples A&

— Plugins/GUIObjectPanel: Object Inspector panel®] Plugin®. = MZF 7|%
(widget) = F7F8h= W& Bolw

— Plugins/GUIToolBar: AF&A7F Plugin @Bl = Menu bar =& Tool barel
Mz vlwE F7iets WHe Bos

— Plugins/GUIView: M Z-& JE19] viewe} representations F7}sl= WHS



HolE

— Plugins/ParametricSource: VTKolA A|&3Fal Q= source(vtkParametricB
oy, vtkParametricConicSpiral, vtkParametricEllipsoid)& ParaView2] "sourc
es" proxy group®l| F7}ete WHES HoF

— Plugins/Reader: VTKolA] #|-&3}al )+ data reader(vtkPNGReader)E s

==

ources" proxy group®l F7}stE WS Roj=

— Plugins/SMFilter: M 2% filterS "filters" proxy group®| F7}slE= WS
HoF

® Plugins

Plugin oA =213 A&

® Qt

Qt Designer= 2%t GUI 3¢ 3} ¥ header, source 3+ #]

— Chart : XYPlot View<®} BarChart View Handlings}”] 913+ 25 A&

— Components : Qt GUI resource 343} % header file, source file A&
(= Interface 74 #d 3Y)

— Core : User Interface * 29} client—side eventE<S server—side event h

andling?} AZAA 7= 25 AF

— Python : ParaView client 2130 A A3} Python Shell(tools menu
of &) A= S e A¥

— Testing

— Widgets : User Interface /el ZQ3 F714<Q0 AFEAF GUI S A
dete Ra Al

® Servers

paraview server side X =13 A|-F

— Common : !'Paraview®l] €23 VTK derived class A&

— Executables : pvserver, pvdataserver, pvrenderserver X =131 g

— Filters : Paraview server?| filter RE5¥H X212 ¥

— ServerManager : Client?] request® serveroA AH&&d = s T+ 4

—

s+S- 3l+& server manager ¥ EE A



— Testing

— Wrapping : Python scriptE& 233 4 A== A3 5= Python wrapper
® Utilities

ParaViewol| Al AF&3}= utility 213 (Doxygen, hdf5, IceT, Xdmf2) ¥
e VTK

VTK library A&

L}, ParaView T ZA|X

1) paraview

ParaView client Z 2|22 A}&x}o| Al GUI ¢lEH ol AE Al&3sf
9] connections AASHA &= 3 serverd EE V)5S o] X EA

(stand—alone A|~ElOo & =3}),
2) pvserver
— ParaView?] server X EA|~=Z data processing® render processing= 3}
o] jobo.® 53,

— pvdataserver®} pvrenderserver® 7| EF 7 A3 91 o™ A pvdataserv
er®} pvrenderserver?te] HlolE HYo] 1O =2 data server®}t render ser

vers W AdPs= AR Aol 43
— By = XYU(>mpi —np 4 pvserver).
3) pvdataserver

ParaView?] server X2 A2~ data processing®t <+3).
pvrenderserver= 3t 285 Al Ao
11/3°5 CPU cluster®} GPU clusters 7 &8st 45 43

BEAY mE A9,

doly dee me eHs= Ay,



4,

4) pvrenderserver

— ParaView?] server X2 A2~ render processiong®t =3},
— pvdataserver® 3H7 A8S A|AHoF &

— 1145 CPU cluster?} GPU clustergs &7 &8sl 25 49
3 3y

— dloly Hdol w

.
L2
i

= X

g

il
to
I
Qi
[r
i3
o

5) pvbatch

Distributed serverdl batch script® A 3JA]7]7] 93+ ParaView application. Pa
raView”} MPI mode® FH3i}¥do] ™ pvbatch= MPI X230 2 A8l py

batch:= interactive mode® 2 = A &

6) pvpython

ParaView?] Python client 2213 0 & paraview®t PFZH7FA =2 servero] conn

ectione @A 3l batch mode =2 interactive mode= 3%,

ParaView Visualization Filter

Z+Z: paraview/Servers/ServerManager/Resources/filters.xml

7}. Filter List

Function VTK or ParaView Class
1 Probe Location over Time vtkPExtractArraysOverTime
2 Plot Field Variable over Time vtkExtract TemporalFieldData
3 Image Shrink vtkImageShrink3D
4 Surface Vectors vtkSurfaceVectors
5 Integrate Variables vtkIntegrateAttributes
6 IntegrateFlowThroughSurface vtkIntegrateFlowThroughSurface
7 All to N vtkAllToNRedistributePolyData
8 AppendAttributes vtkMergeArrays
9 Balance vtkBalancedRedistributePolyData
10 | Append Geometry vtkAppendPolyData




11 Append Datasets vtkAppendFilter

12 | Cell Centers vtkCellCenters

13 | Cell Data to Point Data vtkPCellDataToPointData
14 CleanPolyData vtkCleanPolyData

15 | CleanUnstructuredGrid vtkCleanUnstructuredGrid
16 Delaunay 2D vtkDelaunay2D

17 Connectivity vtkPVConnectivityFilter
18 ImageClip vtkImageClip

19 | Curvature vtkCurvatures

20 | Decimate vtkDecimatePro

21 | D3 vtkDistributedDataFilter
22 | Elevation vtkElevationFilter

23 | Extract CTH Parts vtkExtractCTHPart

24 | ExtractEdges vtkExtractEdges

25 | Extract Surface vtkDataSetSurfaceFilter
26 Calculator vtkArrayCalculator

27 FeatureEdges vtkFeatureEdges

28 Gradient vtkImageGradient

29 | Gradient (Unstructured) vtkGradientFilter

30 Gradient Magnitude vtkImageGradientMagnitude
31 | Linear Extrusion vtkPVLinearExtrusionFilter
32 Loop Subdivision vtkLoopSubdivisionFilter
33 | Mask Points vtkMaskPoints

34 Median vtkImageMedian3D

35 | Mesh Quality vtkMeshQuality

36 Normals Generation vtkPPolyDataNormals

37 | Outline vtkPOutlineFilter

38 | Outline Corners vtkPOutlineCornerFilter
39 Octree Depth Scalars vtkHyperOctreeDepth

40 | Process Id Scalars vtkProcessldScalars

41 | Point Data to Cell Data vtkPointDataToCellData
42 Quadric Clustering vtkQuadricClustering

43 | Random Vectors vtkBrownianPoints

44 | Reflect vtkReflectionFilter

45 | Ribbon vtkRibbonFilter

46 | Rotational Extrusion vtkRotationalExtrusionFilter
47 | Shrink vtkShrinkFilter

48 Smooth vtkSmoothPolyDataFilter
49 Triangle Strips vtkStripper




50 | Subdivide vtkLinearSubdivisionFilter

51 | Tessellate vtkTessellatorFilter

52 Tetrahedralize vtkDataSetTriangleFilter

53 | Transform vtk TransformFilter

54 Triangulate vtkTriangleFilter

55 | Tube vtk TubeFilter

56 | Warp (scalar) vtkWarpScalar

57 | Warp (vector) vtkWarpVector

58 | Slice vtkCutter

59 | Extract Cells by Region vtkExtractGeometry

60 Clip vtkPVClipDataSet

61 | Threshold vtk Threshold

62 | Contour vtkContourFilter

63 Glyph vtkPVGlyphFilter

64 Glyph (Custom Source) vtkPVGlyphFilter

65 | Extract Subset vtkPVExtractVOI

66 | Probe Location vtkPProbeFilter

67 | Plot Over Line vtkPProbeFilter

68 | Resample with dataset vtkPProbeFilter

69 | Stream Tracer (Custom Source) vtkDistributedStreamTracer
70 Temporal Cache vtkTemporalDataSetCache

71 Temporal Interpolator vtkTemporallnterpolator

72 | TemporalSnapToTimeStep vtkTemporalSnapToTimeStep
73 Temporal Shift Scale vtk TemporalShiftScale

74 ParticleTracer vtk TemporalStreamTracer

75 | Outline (curvilinear) vtkStructuredGridOutlineFilter
76 Clip (Generic Datasets) vtkGenericClip

77 | Contour (Generic Datasets) vtkGenericContourFilter

78 | Slice (Generic Datasets) vtkGenericCutter

79 | Extract Surface (Generic Datasets) vtkGenericGeometryFilter

80 | Outline (Generic DataSets) vtkGenericOutlineFilter

81 | Stream Tracer (Generic Datasets vtkGenericStreamTracer

82 | Tessellator (Generic Datasets) vtkGenericDataSetTessellator
83 Group Datasets vtkMultiGroupDataGroupFilter
84 | Level Scalars vtkMultiGroupDataGroupldScalars
85 GeometryFilter vtkPVGeometryFilter

86 OrderedCompositeDistributor vtkOrderedCompositeDistributor
87 | MPIMoveData vtkMPIMoveData

88 | ClientServerMoveData vtkClientServerMoveData




89 | ReductionFilter vtkReductionFilter

90 ExtractLevel vtkMultiGroupDataExtractGroup
91 Extract Datasets vtkMultiGroupDataExtractDataSets
92 Histogram vtkPExtractHistogram

93 RectilinearGridGeometryFilter vtkRectilinearGridGeometryFilter
94 Texture Map to Plane vtkTextureMapToPlane

95 | Texture Map to Sphere vtkTextureMapToSphere

96 Texture Map to Cylinder vtkTextureMapToCylinder

97 Polyline to Rectilinear Grid vtkPolyLineToRectilinearGridFilter
98 | MinMax vtkMinMax

99 | Extract Selection vtkPVExtractSelection

100 | Annotate Time vtkTimeToTextConvertor

101 | Select Through vtkExtractSelection

102 | Extract Thresholds vtkExtractSelection

103 | Extract Selections vtkExtractSelection

104 | ConvertSelection vtkPConvertSelection

[ 2] ParaView Filter List

Y. Default Filter A4 I=

}

pqPipelineSource* pgObjectBuilder::createFilter(

namedInputs["Input"] = inputs;

pgPipelineSource* pgObjectBuilder::createFilter(
const QString& group, const QString& name,
QMap<QString, QList<pqOutputPort*> > namedInputs,

pgServer* server)

const QString& group, const QString& name, pqPipelineSource* input)
QMap<QString, QList<pqOutputPort*> > namedInputs;

QList<pqOutputPort*> inputs;
inputs.push_back(input—>getOutputPort(0));

return this—>createFilter(group, name, namedInputs, input—>getServer());




vtkSMProxy* proxy =

this—>createProxylInternal(group, name, server, "sources");
if (!proxy)

{

return 0;

}

pqPipelineSource* filter = pgApplicationCore::instance()—>getServerManagerModel()
—>
findltem<pqPipelineSource*> (proxy);
if (!ilter)
{
gDebug() << "Failed to locate pqPipelineSource for the created proxy

"

<< group << " " << name;

return O;

}

// Now for every input port, connect the inputs.

QMap<QString, QList<pqOutputPort*> >:iiterator maplter;

for (maplter = namedInputs.begin(); maplter != namedInputs.end(); +-+maplter)
{
QString input_port_name = maplter.key();
QList<pqOutputPort*> &inputs = maplter.value();

vtkSMProperty* prop = proxy—>GetProperty(input_port_name.toAscii().data());

if (!prop)
{

qCritical() << "Failed to locate input property "<< input_port_name;

continue;

}

foreach (pgOutputPort* opPort, inputs)

{
pgSMAdaptor::addInputProperty (prop, opPort—>getSource()—>getProxy(),
opPort—>getPortNumber());

proxy—>UpdateVTKObjects();
prop—>UpdateDependentDomains();
}




// Set default property values.
filter—>setDefaultPropertyValues();
filter—>setModifiedState (pqProxy::UNINITIALIZED);

emit this—>filterCreated(filter);
emit this—>proxyCreated(filter);

return filter;

t}. Custom Filter A IZE=

pqPipelineSource* pqObjectBuilder::createCustomFilter (const QString& sm_name,

pgServer* server, pgPipelineSource* input/*=0%/)

vtkSMProxy* proxy =

this—>createProxyInternal (QString(), sm_name, server, "sources");
if (!proxy)

{

return 0;

}

paPipelineSource* filter = pgApplicationCore::instance()—>
getServerManagerModel() —>findItem <pqPipelineSource*> (proxy);
if (!filter)
{

qDebug() << "Failed to locate pqPipelineSource for the created custom filter prox

<< sm_name,

return O;

}

vtkSMProperty* inputProperty = proxy—>GetProperty("Input");
if (inputProperty && input)
{
paSMAdaptor::setProxyProperty (inputProperty, input—>getProxy());
proxy—>UpdateVTKObjects();
inputProperty —>UpdateDependentDomains();
)i




// Set default property values.
filter—>setDefaultProperty Values();
filter—>setModifiedState (pqProxy::UNINITIALIZED);
emit this—>customFilterCreated(filter);

emit this—>proxyCreated(filter);

return filter;

5. Writerd &

Function VTK or ParaView Class

1 XMLPVDWriter vtkXMLPVDWriter

2 XMLPolyDataWriter vtkXMLPolyDataWriter

3 XMLUnstructuredGridWriter vtkXMLUnstructuredGridWriter
4 XMLStructuredGridWriter vtkXMLStructuredGridWriter

5 XMLRectilinearGridWriter vtkXMLRectilinearGridWriter

6 XMLImageDataWriter vtkXMLImageDataWriter

7 XMLMultiGroupDataWriter vtkXMLMultiGroupDataWriter

8 XMLPPolyDataWriter vtkXMLPPolyDataWriter

9 XMLPUnstructuredGridWriter vtkXMLPUnstructuredGridWriter
10 XMLPStructuredGridWriter vtkXMLPStructuredGridWriter
11 XMLPRectilinearGridWriter vtkXMLPRectilinearGridWriter
12 XMLPImageDataWriter vtkXMLPImageDataWriter

13 XMLPMultiGroupDataWriter vtkXMLPMultiGroupDataWriter
14 DataSetWriter vtkGenericDataObjectWriter

15 PLYWriter vtkPLY Writer

16 MetalmageWriter vtkMetalmage Writer

17 PNGWriter vtkPNGWriter

18 XdmfWriter vtkXdmfWriter

19 ExodusIIWriter vtkExodusIIWriter
20 EnSightWriter vtkEnSightWriter
21 AnimationScenelmageWriter vtkSMAnimationScenelmageWriter
22 XMLPV AnimationWriter vtkXMLPVAnimationWriter
23 SummaryHelper vtkPVSummaryHelper
24 CSVWriter vtkCSVWriter

[¥ 3 ] Writerd] &%




6. Plugin &7} 3}7]
083 2o $AR AEAE Qo plging 71+ At
7}. Plugins Y EZ F7}

Source code T HEZ A CMakeLists.txt o] Plugin®z® AT mZ=7}
A= yHEZ (. "/Plugins")E T3 o] F7Fst

[F(BUILD_SHARED_LIBS)
ADD_SUBDIRECTORY (Plugins)
ENDIF (BUILD_SHARED_LIBS)

1}, CMakeLists.txt 73

® Plugin Y #EZ 2] CMakeLists.txt®] Optional Plugin A &S AF&sta
defaultzt-& ONO.2 A A3t}

® /Plugin/CMakeLists.txt oA ...

INCLUDE (${ParaView_SOURCE_DIR }/CMake/ParaViewPlugins.cmake)

MACRO(paraview_build_optional_plugin name comment subdirectory default)
OPTION(PARAVIEW_BUILD_PLUGIN_${name} "Build ${comment}" ${default})
MARK_AS_ADVANCED(PARAVIEW_BUILD_PLUGIN_${name})
IF(PARAVIEW_BUILD_PLUGIN_${name})
MESSAGE(STATUS "Plugin: ${comment} enabled")
ADD_SUBDIRECTORY ("${subdirectory ")
ELSE(PARAVIEW_BUILD_PLUGIN_${name})
MESSAGE(STATUS "Plugin: ${comment} disabled")
ENDIF(PARAVIEW_BUILD_PLUGIN_${name})
ENDMACRO(paraview_build_optional_plugin)

paraview_build_optional plugin(




Prism "Prism" PrismPlugins ON)

t}. Run cmake

® PARAVIEW_BUILD_SHARED_LIBS (default : OFF)& ONS.Z A4,

® ParaView build A o= A AAH Plugin #}o] ¥ 28] (*.s0)+= binary directo

ry®] bin el ¥ ParaView AAA] lib HHEL o] & gho]lB g2}
A AAHA GF. el r ZokF7y mE Plugin gho]BHelglE Fofof

3}
.

g}, Plugin& ParaViewol] <3+ #

e il : $7W4 PV_PLUGIN PATHE Alg3dle] AFoz 2d9d7]. o
50 Plugin gtelB.8]8]7} {user—home}/pvcmake/bin®] A= A5, o3
2ol 3t

>export PV_PLUGIN_PATH=~/pvcmake/bin

>paraview

® M2 : WA, paraviews= 333 "Tools" HHFolA "Manage Plugins..."
2 BN
1 1

Skth5- client, server 2} 7+9] olH ] & A8 ste] =24,



7. pvserver Configuration %

7}. Local Host connection A7 A|

® paraview 23 (>paraview)

® server configuration file (*.pvsc) 2Hd: configuration file 91| : user_hom

e/.config/ParaView (default file : servers.pvsc)

<Servers>
<Server name="localhost (forward)" resource="cs://localhost" owner="site">
<CommandStartup>
<Command exec="pvserver" timeout="120" delay="3">
<Arguments>
<Argument value="——server—port=$PV_SERVER_PORTS$" />
</Arguments>
</Command>
</CommandStartup>

</Server>

</Servers>

® ParaView?] HH}olA File —> Connect —> Add Server (*.pvsc 3 A

) =>4 A€ —> Connect A&

® pvserver connection A, T3 2 FEH=Z AP,

>pvserver ——server—port=3$PV_SERVER_PORT$

® X ¥ A o7 connection®] ©]F]A 7-$ Pipeline Brower® root node ™ o]

“localhost"= =}

® pvserver’} connectione A 33}7] o ojn| Aero] Q= Hf-o= o] X

ZA 2o dde A=

L}. Remote host®] pvserver connection 4% 3}7]



stero2}+= remote host®] IP address”} 150.183.235.2244 uw] =120 guest
2 3t A5, o Zo] xpvse FLS A

<Servers>
<Server name="stero" resource="cs:!//stereo" owner="site">
<CommandStartup>
<Command exec="ssh" timeout="120" delay="3">
<Arguments>
<Argument value="-1"/>
<Argument value="guest"/>
<Argument value="150.183.235.224"/>
<Argument value="pvserver"/>
</Arguments>
</Command>
</CommandStartup>
</Server>

</Servers>

. Single Serveroll X & 7§¢] ParaView server A}-&3}7]

client hostoll A oS3 & server configuration fileS ZHAstH 4 S 2E

=3
oA Algo] 715st XEWMEE gAste 1 WEg dZdo] shEsi)

selective_port.pvsc

<Servers>

<Server name="localhost (forward with port selection)" resource="cs://localhos
t" owner="site">

<CommandStartup>
<Options>
<Option name="PV_SERVER_PORT" label="Port">
<Range type="int" min="1" max="65535" step="1" default="11111"/>
</Option>
</Options>

<Command exec="pvserver" timeout="120" delay="3">




<Arguments>
<Argument value="——server—port=$PV_SERVER_PORT$" />
</Arguments>
</Command>
</CommandStartup>
</Server>

</Servers>
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2) MainWindow Creator

paraview/Applications/Client/ProcessModuleGUIHelper.cxx (—> Y& A 3}A

of 3t AFA 3 &S CreateMainWindow() & =)

. Rendering Widget

multiViewManager() —> MultiViewManager (pgViewManager type) : pq

MainWindowCore.cxx/h —> pqView.cxx/h

pqViewManager <— pgMultiView

t}. Object Inspector Docking Widget

Tab Creation
pgProxyTabWidget.cxx/h
Creates three tabs : "Properties", "Display", "Information"

pgProxyTabWidget is initialized in MainWindow.cxx(paraview/Applications/

Client)

Properties Tab
Name : "Properties"

Class name and code : pgObjectInspectorWidget, (pqObjectInspectorWidge

t.cxx/h)

Display Tab

Name : "Display"

Class name and code : pgDisplayProxyEditorWidget.cxx/h
Ul file : paraview/Qt/Components/pgDisplayProxyEditor.ui
Information Tab

Name : "Information"

Class name and code : pgProxyInformationWidget.cxx/h

Ul file : paraview/Qt/Components/pgProxylInformationWidget.ui



9. Viewe 79 AA

[@EIEIE o
00,00
Create Yiew |san00
-
Bar Chart .00
% Plot i
i
30 Wiew (Comparative)
| 300.00
Spreadsheet View {000
.00 u o ¥
VH ma wem vz o s meem

i X ER H .
View A8 Window 3D View Bar Chart
T
- o GlobalNodeld DISPL PedigreeNodeld Points Point ID e
o0 2705 | 1353 000 1353 A ooy
i, /
i / \ 2706 | 3034 000 3034 s et el P =
- ! \ 2707 | 1355 000 1355 REERTEY o0
oo / \=t | | 0,375 |
1 / b 4,37689 2.68216

e / \ 2708 | 3036 000 3036 i 2707
12000+ 1 By T - + - 1
100.00: 2709 | 1354 ooo 1354 -4.43373 2.71699 2708

/ \ 0
ol i \ 2710 | 3035 000 3035 SIRRIGEN. |y
oo is
e ow  wm  wm  ww _mm 2711 | 1356 000 1355 ISR |z “

XY Plot Spread Sheet

[29 3] ParaView2 View 3

7}. View Types

1) 3D View
ParaView?] visualization 23% H o]+ 3D Rendering View.
— proxygroup : "views"
— view type : "RenderView"
— ¥4 class : pgRenderView

— $A] : paraview/Qt/Core
2) Bar Chart

ParaView?] pipeline 8] Z23}E Bar Chart |2 HoF+= View.
— proxygroup : "views"

— view type : "BarChartView"




— ¥4 class : pgBarChartRepresentation, pgLineChartRepresentation, classes

under paraview/Qt/Chart

— 9]A] : paraview/Qt/Core, paraview/Qt/Chart
3) XY Plot

ParaView?] pipeline 28] Z23}= XY Plot E| &2 HFE= View.
— proxygroup .- "views"
— view type : "XY Plot"

— ¥4 class : pgPlotView, pgPlotViewHistogram, pqPlotViewLineChart, class

es under paraview/Qt/Chart

— 91X : paraview/Qt/Core, paraview/Qt/Chart

4) 3D View(Comparative)
ParaView?] visualization 235 FAlo] H|LEA S ¢ JQEF dhHo| 47]9
Rendering Views A5t A5 Hol#.
— 7z} Z}9] Views RenderView(3D View)E 7|# oz 3

- AAE WA Viewst RF 5@ A0S BolFu 9lov, Camerad 54
%

datAl A& =

H

— proxygroup - "views"
— view type : "ComparativeRenderView"
— ¥4 class : pgComparativeRenderView

— 91X : paraview/Qt/Core
5) Spreadsheet View

ParaView¢] data *2] A3}Z Spread sheet FHE HFE= View.
— proxygroup : "views"
— view type :@ "SpreadsheetView"

— ¥ class : pgSpreadSheetView, pgSpreadSheetViewModel, pgSpreadShee
tViewSelectionModel

— $1A] : paraview/Qt/Core



1}, View AA

EenderView
BarChartView
View Layout
XTPlotView "b View Generation
Generation/Regls | by
i , i WiewManager
ComparativeRenderView ‘/v mauon Rrons 7 s :
polultiViewFrame
SpreadsheetView
Uzer defined View

[13 4] View A A

1) View A4 ¥4

-8 A 2§ RenderViews A= A<l

1. pqObjectBuilder::createView()

— An object, which type is view, is created.
2. pqStandardViewModules::createView ()

— RenderView is one of the standard views,

so pqRenderView will be created.

3. pqRenderView::pgRenderView()

— new pgRenderView object is created
4. pqServerManagerModel::onProxyRegistered()

— emit pgServerManagerModel: preViewAdded(view)
5. pgServerManagerModel::onProxyRegistered()

— emit pgServerManagerModel: viewAdded(view)
6. pqViewManager::onViewAdded()

— received viewAdded signal
7. pqViewManager::assignFrame()
— A frame for the view is assigned to the view
. pqViewManager::connect()

— connects the frame and the view. The frame becomes the view's parent
9. pqRenderView::createWidget()

— new QVTKWidget (QWidget) created.
10. pqViewManager::onActivate()

— the frame of the created view is activated.
11. pqObjectBuilder::createView()

oo




— A new proxy for the created view is registered
by (vtkSMProxyManager *)pxm—>RegisterProxy()
12. pqObjectBuilder::createView()
— For the created view, view—>setDefaultPropertyValues()
13. pqObjectBuilder::createView()
— viewCreated() and proxyCreated() emitted

® ParaViewol A oJv] A|FE 3l Q= Viewel AFEA7F A2 S Views
pqView?] derived class FE]Z XA o] HW ProxyE EallA viewrl A=
Butolyg} Server Manager2e] request/response AES $3}o] Proxy=
&3t Fo] "

® MEF View B LT AL

= Aol A

9] assignFrame() & FE3 A5+, o] &9 AL paraview client windo
wollAl Fokoll Y A& A& View Frames FAFSEY] olu] o2 view’l U+
A%, view frameS FA/FHO R splitdte] MEZE views A StaL, View F

rame®] Empty¢l 7A-$ View Frame9 I7]1E 7}A viewsS A4 sk},

View A4 Proxy:s viewd layouts HH= pgViewManager class

whebA] AFEAF7F ParaView? Proxy®} Server Managerd T+%& Itj2 &
gt - (F-gafokut dt}!) paraview client®] MainWindowet= ¥ 719 Pop—u
p window® B¢ Rendering Views A/Ad3}7] o]Ht}, o] & flsA <= View A
Ay BEE REESS FAMOF (53] User Defined Viewel thsfA th&
Pl o] view o] 75t EE

2) View A 7=

<pqObjectBuilder>

pqView* pqObjectBuilder::createView(const QString& type,
pgServer* server)

if {(!server)

r}eturn NULL;
vtkSMProxyManager* pxm = vtkSMProxyManager::GetProxyManager();
vtkSMProxy* proxy= 0,

if(fype == pqRenderView::renderViewType())




proxy = server—>newRenderView();
else if (type == pgComparativeRenderView::comparativeRenderViewType())

QString xmlname = server—>getRenderViewXMLName();
xmlname = "Comparative" + xmlname;

proxy = pxm—>NewProxy("views", xmlname.toAscii().data());
}

else // !'! For the user—defined view

QODbjectList ifaces =

paApplicationCore::instance () —>getPluginManager () — >interfaces();
foreach(QObject* iface, ifaces)

pqViewModulelnterface* vmi = qobject_cast<pqViewModulelnterface*> (iface);
if(vmi && vmi—>viewTypes().contains(type))

proxy = vmi—>createViewProxy(type);
break;
}
¥
}

if {( Iproxy)

gDebug() << "Failed to create a proxy for the requested view type.";
r}eturn NULL;

proxy —>SetConnectionID(server—>GetConnectionID());

QString name = QString("%1%2").arg(proxy—>GetXMLName()).arg(
this—>NameGenerator—>GetCountAndIncrement(proxy —>GetXMLName()));

pxm— >RegisterProxy("views", name.toAscii().data(), proxy);
proxy—>Delete();

pagServerManagerModel* model =
pgApplicationCore::instance() —>getServerManagerModel ();

pgView* view = model—>findltem<pqView*>(proxy);
if (view)

view—>setDefaultPropertyValues();

emit this—>viewCreated(view);

emit this—>proxyCreated(view);

)qDebug("pqObjectBuilderIZcreateView() — viewCreated() and proxyCreated() emitt
ed");

}

else

gDebug() << "Cannot locate the pqView for the "
y << "view module proxy.";

return view;

< pgStandardViewModule >

pqView* pgStandardViewModules::createView(const QString& viewtype,




const QString& group,

const QString& viewname,
vtkSMViewProxy* viewmodule,
pgServer* server,

QObject* p)

{
if(viewtype == pqPlotView::barChartType())
ieturn new pgPlotView(pgPlotView::barChartType(),
group, viewname, viewmodule, server, p);
els}e if(viewtype == pqPlotView::XYPlotType())
ieturn new pqPlotView(pgPlotView::XYPlotType(),
group, viewname, viewmodule, server, p);
else if(viewtype == "TableView")
// return new pqTableView(group, viewname, viewmodule, server, p);
else if (viewtype == pqSpreadSheetView::spreadsheetViewType())

return new pqureadSheetView(
group, viewname, viewmodule, server, p);

else if (viewmodule—>IsA("vtkSMRenderViewProxy"))

return new pgRenderView(group, viewname, viewmodule, server, p);
else if (viewmodule—>IsA("vtkSMComparativeViewProxy"))

// Currently we only handle comparative render views.

return new pgComparativeRenderView(

group, viewname, viewmodule, server, p);

return NULL;

3) View class hierarchy

® (lient—side RenderView

pgRenerView <— PqgView <— pqgProxy <-— pgServerManagerModelltem <-—

QObject

® Server—side RenderView

vtkSMRenderViewProxy <-— vtkSMViewProxy <— vtkSMProxy <-— vtkSMOb

ject <— vtkObject

® VTK's Qt GUI support class — VTK/GUISupport/Qt/QVTKWidget




10. ParaView Proxy List

7}. Qt/Core Proxy

Proxy Parent Class
1 | paProxy paServerManagerModelltem
2 | pgSMProxy pqProxy
[3% 4] Qt/Core Proxy List
1. Servers/ServerManager Proxy
Proxy Parent Class
1 | vtkSMAnimationCueManipulatorProxy vtkSMProxy
2 | vtkSMAnimationCueProxy vtkSMProxy
3 | vtkSMAnimationCueProxy vtkSMProxy
4 | vtkSMAnimationSceneProxy vtkSMAnimationCueProxy
5 | vtkSMAxesRepresentationProxy vtkSMRepresentationProxy
6 | vtkSMBooleanKeyFrameProxy vtkSMKeyFrameProxy
7 | vtkSMBoxProxy vtkSMProxy
8 | vtkSMCameraKeyFrameProxy vtkSMKeyFrameProxy
9 | vtkSMCameraManipulatorProxy ;fill{aStl(\)/[rI;fz)I:ameAn1mat10nCueMan1
10 | vtkSMCameraProxy vtkSMProxy
11 | vtkSMCaveRenderModuleProxy ztkSMCompositeRenderModuleProx
12 | VtkSMClientDeliveryStrategyProxy vtkSMSimpleStrategy
13 | VtkSMClientServerRenderViewProxy vtkSMMultiProcessRenderView
14 | VtkSMComparativeViewProxy vtkSMViewProxy
15 | VtkSMCompositeKeyFrameProxy vtkSMKeyFrameProxy
16 | VtkSMCompoundProxy vtkSMProxy
17 | VtkSMConnectionCleanerProxy vtkSMProxy
18 | VtkSMDatalLabelRepresentationProxy vtkSMDataRepresentationProxy
19 | vtkSMDataRepresentationProxy vtkSMRepresentationProxy
20 | VtkSMExponentialKeyFrameProxy vtkSMKeyFrameProxy
21 | vtkSMExtractFrustumProxy vtkSMSourceProxy
22 | vtkSMExtractLocationsProxy vtkSMSourceProxy
23 | vtkSMExtractSelectionProxy vtkSMSourceProxy
24 | vtkSMExtractSelectionsProxy vtkSMSourceProxy




25 | vtkSMExtractThresholdsProxy vtkSMSourceProxy

26 | vtkSMFileSeriesReaderProxy vtkSMSourceProxy

27 | vtkSMIceTCompositeViewProxy vtkSMMultiProcessRenderView
28 | vtkSMIceTDesktopRenderViewProxy vtkSMIce TCompositeViewProxy
29 | VtkSMIceTMultiDisplayRenderViewProxy ;tkSMIceTDesktopRenderV1eWProx
30 | VtkSMImplicitPlaneProxy vtkSMProxy

31 | VtkSMKeyFrameProxy vtkSMProxy

32 | VtkSMLookupTableProxy vtkSMProxy

33 | VtkSMMateriallLoaderProxy vtkSMProxy

34 | VtkSMMultiDisplayProxy vtkSMCompositeDisplayProxy
35 | VtkSMNewWidgetRepresentationProxy vtkSMRepresentationProxy

36 | VtkSMNullProxy vtkSMProxy

37 | vtkSMPropRepresentationProxy vtkSMDataRepresentationProxy
38 | vtkSMProxy vtkSMObject

39 | vtkSMPVDWriterProxy vtkSMWriterProxy

40 | vtkSMPVLookupTableProxy vtkSMProxy

41 | vtkSMPVRepresentationProxy vtkSMProxy

42 | VtkSMPWriterProxy vtkSMWriterProxy

43 | VtkSMRampKeyFrameProxy vtkSMKeyFrameProxy

44 | vtkSMRenderViewProxy vtkSMViewProxy

45 | VtkSMRepresentationProxy vtkSMProxy

46 | VtkSMScalarBarActorProxy vtkSMProxy

47 | VtkSMSelectionLinkProxy vtkSMSourceProxy

48 | vtkSMSelectionRepresentationProxy vtkSMDataRepresentationProxy
49 | VtkSMServerFileListingProxy vtkSMProxy

50 | VtkSMSinusoidKeyFrameProxy vtkSMKeyFrameProxy

51 | VtkSMSourceProxy vtkSMProxy

52 | vtkSMSpreadSheetRepresentationProxy ;zl;il}\f/[BlockDehveryRepresentatlon
53 | VtkSMSummaryHelperProxy vtkSMProxy

54 | vtkSMSurfaceRepresentationProxy vtkSMPropRepresentationProxy
55 | VtkSMTextSourceRepresentationProxy vtkSMDataRepresentationProxy
56 | vtkSMTextWidgetRepresentationProxy Z;l;SMNeW\NldgetRepresentatlonPr
57 | vtkSMTimeAnimationCueProxy vtkSMAnimationCueProxy

58 | VtkSMTimeKeeperProxy vtkSMProxy

59 | VtkSMTransformProxy vtkSMProxy

60 | VtkSMUpdateSuppressorProxy vtkSMSourceProxy




61 | VtkSMViewProxy vtkSMProxy

62 | VtkSMWidgetRepresentationProxy vtkSMProxy
63 | vtkSMWriterProxy vtkSMSourceProxy
64 | VtkSMXMLPVAnimationWriterProxy vtkSMSourceProxy

vtkSMClientDeliveryRepresentation
Proxy
[3% 5] ServerManager Proxy List

65 | VtkSMXYPlotRepresentationProxy

t}. Servers/Filters Proxy

— vtkPVRenderViewProxy <— vtkObject

— client GUI Z=2¢} server?d ZE=ZE F8317] Y&l AFE3H o] class7F 441

3t calle 25 vtkPVRenderView A& Add,

AL}




11. ParaView Source

7}. Source List

31 @ paraview/Servers/ServerManager/Resources/sources.xml
Function VTK or ParaView Class

1 2D Glyph vtkGlyphSource2D

2 3D Text vtkVectorText

3 Arrow vtkPVArrowSource

4 Axes vtkAxes

5 Outline vtkOutlineSource

6 Box vtkCubeSource

7 Cone vtkConeSource

8 Hierarchical Fractal vtkHierarchicalFractal

9 Cylinder vtkCylinderSource

0 Line vtkLineSource

11 Mandelbrot vtkImageMandelbrotSource

12 Octree Fractal vtkHyperOctreeFractalSource

13 | Plane vtkPlaneSource

14 | Point Source vtkPointSource

15 Sphere vtkSphereSource

16 Superquadric vtkSuperquadricSource

17 | Wavelet vtkRT AnalyticSource

18 | Test3DWidget vtkConeSource

19 NetworkImageSource vtkNetworkImageSource

20 | TextSource vtkPVTextSource

21 SelectionLink vtkSelectionLink

22 | SelectionSource vtkSelectionSource

23 | Annotate Time vtkTimeToTextConvertor

24 Time Source vtkTimeSourceExample

[¥ 6] ParaView Source List

. Source Creation Module Snippet

pgPipelineSource* pgObjectBuilder::createSource(const QString& sm_group,
const QString& sm_name, pgServer* server)




}

vtkSMProxy* proxy =

this—>createProxylInternal(sm_group, sm_name, server, "sources");
if (proxy)

pqPipelineSource* source = pgApplicationCore::instance()—>

getServerManagerModel() —>findItem <pqPipelineSource*> (proxy);

// initialize the source.
source—>setDefaultPropertyValues();
source—>setModifiedState (pgProxy::UNINITIALIZED);

emit this—>sourceCreated(source);
emit this—>proxyCreated(source);

return source;

return O;

12. ParaView Readers

7}. Reader List

ARl

. paraview/Servers/ServerManager/Resources/readers.xml

Function VTK or ParaView Class
1 Legacy VTK reader vtkPDataSetReader
2 DEM reader vtkDEMReader
3 XML Multi—Block Data reader vtkXMLMultiBlockDataReader
4 XML Multi—Group Data reader vtkXMLMultiGroupDataReader
5 XML Hierarchical Data reader vtkXMLHierarchicalDataReader
6 XML Hierarchical Box Data reader vtkXMLHierarchicalBoxDataReader
7 PVD reader vtkPVDReader
8 XML Polydata reader vtkXMLPolyDataReader
9 RTXMLPolyDataReader vtkRTXMLPolyDataReader
0 XML Unstructured Grid reader vtkXMLUnstructuredGridReader
11 XML Unstructured Grid reader vtkXMLImageDataReader
12 XML Image Data reader vtkXMLImageDataReader
13 | XML Structured Grid reader vtkXMLStructuredGridReader
14 | XML Rectilinear Grid reader vtkXMLRectilinearGridReader
15 XML Partitioned Polydata reader vtkXMLPPolyDataReader




16 | XML Partitioned Unstructured Grid reader |vtkXMLPUnstructuredGridReader
17 XML Partitioned Image Data reader vtkXMLPImageDataReader

18 | XML Partitioned Structured Grid reader vtkXMLPStructuredGridReader
19 | XML Partitioned Rectilinear Grid reader vtkXMLPRectilinearGridReader
20 EnSight reader vtkGenericEnSightReader

21 Spy Plot reader vtkSpyPlotReader

22 | VRML reader vtkVRMLSource

23 | PLY reader vtkPLYReader

24 | PDB reader vtkPDBReader

25 | XYZ reader vtkXYZMolReader

26 | PLOT3D reader vtkMultiBlockPLOT 3DReader
27 | Phasta reader vtkPPhastaReader

28 | STL reader vtkSTLReader

29 | BYU reader vtkBYUReader

30 | Gaussian Cube reader vtkGaussianCubeReader

31 | POP reader vtkPOPReader

32 EnSight Master Server reader vtkPVEnSightMasterServerReader
33 Image reader vtkImageReader

34 | XDMF reader vtkXdmfReader

35 | Exodus reader vtkPExodusReader

36 | ExoduslIReader vtkPExodusIIReader

37 | AVS UCD reader vtkAVSucdReader

38 | Facet Reader vtkFacetReader

39 Meta Image Reader vtkMetalmageReader

40 | PNG reader vtkPNGReader

41 | SESAME reader vtkSESAMEReader

42 OpenFOAMReader vtkOpenFOAMReader

43 | MFIXReader vtkMFIXReader

44 | FLUENTReader vtkFLUENTReader

45 LSDynaReader vtkLSDynaReader

46 | CSV reader vtkCSVReader

[3 7 ] Reader List

1}. Reader Creation Module Snippet

pgPipelineSource* pgObjectBuilder::createReader(const QString& sm_group,
const QString& sm_name, const QStringList& files, pgServer* server)




if (files.empty())
{

return O;

}
QFilelnfo fileInfo(files[0]);

vtkSMProxy* proxy =
this—>createProxylnternal(sm_group, sm_name, server, "sources",
fileInfo.fileName());
if (!proxy)
{
return 0;

}

pgPipelineSource* reader = pgApplicationCore::instance()—>
getServerManagerModel() —>findItem <pqPipelineSource*> (proxy);
if (!reader)

{

gDebug() << "Failed to locate pqPipelineSource for the created proxy "
<< sm_group << ", " << sm_name;

return 0;

}

QString pname = this—>getFileNamePropertyName(proxy);
if (!pname.isEmpty())
{
vtkSMStringVectorProperty* prop =
vtkSMStringVectorProperty::SafeDownCast(
proxy —>GetProperty(pname.toAscii().data()));
if (!prop)
{
return 0;

}

unsigned int numElems = files.size();
if (numElems == 1 || !prop—>GetRepeatCommand())
{
paSMAdaptor::setElementProperty (prop, files[0]);
+
else
{
QList<QVariant> values;
foreach (QString file, files)
{

values.push_back(file);




}
paSMAdaptor::setMultipleElementProperty(prop, values);
¥
proxy—>UpdateVTKObjects();
prop—>UpdateDependentDomains();
}
reader—>setDefaultPropertyValues();
reader—>setModifiedState (pqProxy::UNINITIALIZED);

emit this—>readerCreated(reader, files[0]);
emit this—>proxyCreated(reader);
return reader;

o A dste v A

1. Exodus(*.ex_old )

2.  Exodusll(*.g *.e *.ex2 *.ex2v2 *.exo *.gen *.exoll *.0 *.00 *.000 *.00
00 *.exii )

3.  LSDyna(*.d3plot *.k *.Isdyna )

4.  ParaView Data Files(*.pvd )

5. VTK PolyData Files(*.vtp )

6. VTK UnstructuredGrid Files(*.vtu )

7.  VTK ImageData Files(*.vti )

8.  VTK StructuredGrid Files(*.vts )

9. VTK RectilinearGrid Files(*.vtr )

10. VTK PolyData Files (partitioned)(*.pvtp )

11. VTK UnstructuredGrid Files (partitioned)(*.pvtu )
12. VTK ImageData Files (partitioned) (*.pvti )

13. VTK StructuredGrid Files (partitioned)(*.pvts )
14. VTK RectilinearGrid Files (partitioned) (+.pvtr )
15. VTK MultiBlock Data Files(*.vtm #*.vtmb )

16. VTK MultiGroup Data Files(*.vtm *.vtmg )

17. VTK Hierarchical Data Files(*.vtm *.vthd )

18. VTK Hierarchical Box Data Files(*.vtm *.vthb )



19. Legacy VTK files(*.vtk )

20. Legacy VTK Files (partitioned) (x.pvtk )
21. EnSight Files(*.case *.CASE *.Case )
22. EnSight Master Server Files(*.sos *.SOS )
23. BYU Files(*.g )

24. Xdmf Reader(*.xmf *.xdmf )

25. Protein Data Bank Files(x.pdb )

26. XMol Molecule Files(*.xyz )

27. PLOT3D Files(*.xyz )

28. SpyPlot CTH dataset(*.spcth *.0 )
29. Digital Elevation Map Files(*.dem )
30. VRML 2 Files(*.wrl )

31. PLY Polygonal File Format(x.ply )
32. Stereo Lithography(*.stl )

33. Gaussian Cube Files(*.cube )

34. Raw (binary) Files(*.raw )

35. POP Ocean Files(*.pop )

36. AVS UCD Binary/ASCII Files(*.inp )
37. Meta Image Data Files(*.mhd *.mha )
38. Facet Polygonal Data Files(x*.facet )
39. PNG Image Files(*.png )

40. Phasta Files(*.pht )

41. SESAME(*.sesame )

42. Comma—separated—values(*.csv)

13. ParaView Visualization State File ¥4

ParaView:= visualization 8] A3#E XML X O 2 % pysm Lol 43t}
ParaViewoll A A 2]st A3E )2 Virutal Environmento] A display@ 4 )
T2 317 Y5t PVSM(ParaView State Manager) 39S 2413 Ay t}he
o o

7}. PVSM File 4



"ServerManagerState" #}+ element®tol] oJ2] 7§ "Proxy group" element2}

"ProxyCollection" element’} <= 4.

o) state.pvsm

"Proxy group" element® &% "ProxyCollection" element?] <&
1 animation animation
9 cameramanipulators pq_helper_proxies
3 piecewise_functions representations
4 representations sources
5 misc views
6 views none

[ 8 ] PVSM 39| Proxy group? &H

. Source types

1) Reader

visualization data”} fileoll ##&o] T o] U= HE : type attribute? Fkoll d
ata file®] reader name©] WA T o] Q1S oFg o9 S0l readerd nam

e2 "PVDReader"$].

o

<Property name="FileName"> element®] nested element®] full filename
o] WAIE ] L.

ol

<Proxy group="sources" type="PVDReader" id="80" servers="1">
<Property name="FileName" id="80.FileName" number_of elements="1">
<Element index="0" value="/home/bhkeum/Desktop/ParaViewData/made_can.pvd"/>

</Property>
</Proxy>

<Domain name="files" id="80.FileName.files"/>

2) Source

Visualization data”’} Cone, Cylinder, Cube®} 72 VTK source object? 7
)
o
dolg 7} wdo] waE A Ho] o] QA ¢kl objecte] geometry informatio

nol WA= A5




o d)

<Proxy group="sources" type="CubeSource" id="84" servers="1">
<Property name="Center" id="84.Center" number_of_elements="3">
<Element index="0" value="0"/>
<Element index="1" value="0"/>
<Element index="2" value="0"/>
<Domain name="range" id="84.Center.range"/>
</Property>
<Property name="XLength" id="84.XLength" number_of_elements="1">
<Element index="0" value="1"/>
<Domain name="range" id="84.XLength.range">
<Min index="0" value="0"/>
</Domain>
</Property>
<Property name="YLength" id="84.YLength" number_of_elements="1">
<Element index="0" value="1"/>
<Domain name="range" id="84.YLength.range">
<Min index="0" value="0"/>
</Domain>
</Property>
<Property name="ZLength" 1d="84.ZLength" number_of_elements="1">
<Element index="0" value="1"/>
<Domain name="range" id="84.ZLength.range">
<Min index="0" value="0"/>
</Domain>
</Property>
</Proxy>

T}. VR Object Information in PVSM

1) Source Type©] Reader?l 7%

<Proxy group="sources"> element®] FHZ 23t}

Propert - = .
perty 1% VR A& Z VTK class =& function
name
. Reader nameol| we} 33 VTK
visualization —data”} - =
Are] Hol 9 fil v readerE mapping FTAY VT
: = fi es _
FileName | 7I¢ 8 KollH AQ8k4 e 3% clas
ename A
s& A= ZAds)orgt
. time step #°] U=
imeste .
P A9 time step?t - -
Values Al




2) Source Type©] VTK Source$! 7%

3)

<Proxy group="sources"> element®] FHE 43t}

Frowerty 7% VR #-& #¥ VTK class =2 function
name

Center | object®] center ™A Yes -

XLength | objecte] x%F Z o] - -

YLength | objecte] y% Zo] - -

ZLength | object?] z& Zo] - -

View ZH FA]
<Proxy group='"views"> element®] FHZ FA 3t}
Propert - Zd VTK class =2
perty 7% VR A& .
name function
GUISize view window?®] =7] No -
LODResolution - No -
LODThreshold - No -
RenderInterruptsEnabled - No -
Representations - No -
UselmmediateMode - No -
Light AF&o]5. ofgfjo] A=
UseLight 18 AT > No -
LightSwitchOn, Offell A A4
UseTriangleStrips Triangle Strip®] AR-gof 4 No -
ViewPosition view position %k Yes -
ViewTime - No -
) ) back lightol] gk vtkLightKit,
BackLightAzimuth ko] (longitude) Yes SetBackLightAzimuth()
. . . _ kLightKit
3 o vt ’
BackLightElevation back lightoll W3+ o] 3k Yes SetBackLightElevation()
_ . . key lightell t1t back light©] vtkLightKit,
BackLightK:B Ratio Bk e Yes SetKeyToBackRatio()
) back lightol] ™3+ warmth color vtkLightKit,
BackLightWarmth Zr Yes SetBackLightWarmth()
Background background A%+ - -
CameraClippingRange 7W7}% clipping planed} W Yes vtkCamera,




clipping plane®] A7 = A2

SetClippingRange (near,far)

CameraClippingRangelnfo A9 Y No -
. o] = 3 vtkCamera,

CameraFocalPoint Camera9] 4 ¢ Yes SetFocalPoint(x.y.2)

CameraFocalPointInfo e Y No -

CameraManipulators - - -

CameraParallelProjection | Camera Parallel Projection % - -

CameraParallelScale - - -

CameraPosition Camera®] 913 - Vtk.c?‘mera’
SetPosition(x,y,z)

CameraPositionInfo A9 Y No -

R ViewAnal degree® ¥ ¥ %+ Camera view v vtkCamera,
ameraviewangie angle % A9 s SetViewAngle(angle)
c Viewl FHi2t A& 7o R = v vtkCamera,

ameraviewtp o] X W E 2 o s SetViewUp(vx,vy,vz)
h (e}

CameraViewUplnfo A9 Y No -
CenterOfRotation objecte] 3)Hd T4 FHE Yes -
DepthPeeling DepthPeeling o] & No —

o . Fill Lightof] gt vtkLightKit,

FillLightAzimuth 139 (longitude) 7 Yes SetFillLightAzimuth()
r . . . - vtkLightKit

3 o] Z ’

FillLightElevation Fill Lightell o3k o] # Yes SetFillLightElevation()
o . . key lightell gt fill light<] vtkLightKit,

FillLight:F Ratio uby) zk ¥)& ves SetKeyToFillRatio()
. o vtkLightKit,
FillLightWarmth fill lighte] warmth color %k Yes SetFillLightWarmth()

. , } key lightell )& headlight©] vtkLightKit,

HeadLightK:H Ratio a7 7k v & Yes SetKeyToHeadRatio()

. s vtkLightKit,
HeadLightWarmth head light®] warmth color %k Yes SetHeadlightWarmth()
KeyLightAzimuth key lighte] ®-$](longitude) %t Yes VtknghtKl.t’ SetKeyLightA
zimuth()
. . . vtkLightKit
o] A% . "
KeyLightElevation key light®] 1% % Yes SetKeyLightElevation()
. . . kLightKit
o] v}y vt g ,
KeyLightIntensity key lighte] 8}7] %t Yes SetKeyLightIntensity ()
. L biol vtkLightKit,

KeyLightWarmth key light®] warmth color &k Yes SetKeyLightWarmthO)
. . . vtkProperty,

LightAmbientColor ambient surface color Zkt Yes SetAmbientColor()

. . . vtkProperty,

LightDiffuseColor diffuse surface color &t Yes SetDiffuseColor()
Licht] ) el 9l= key light intensity 2t B ~

1ghtIntensity wolg 3 po

LightSpecularColor specular surface color %k Yes vikProperty,

SetSpecularColor()
. . . . tkLight
LightSwitch Light Switch on/off ©]% vt ’
1ghtowite & " Yes SwitchOn(),
SwitchOff(),




SetSwitch()

MaintainLuminance

If MaintainLuminance is set,
the LightKit will attempt to
maintain the apparent intensity
of lights based on their
perceptual brightnesses. By
default, MaintainLuminance is
off

No

vtkLightKit,
SetMaintainLuminance()

RenderWindowSizelInfo

view window?] =17]. GUISize%}

i

ViewSize

0]
[SRR=1

9] 9}

[ 9] "views" proxy group®] element

2}. ParaView Light(Z%)

1) Light &+

® key light

main light

t;’;]]‘

® fill light

St Wl e

A A
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-~

[ A =N
PR -

— % key light®] wFdjH o] ¢ %]

® headlight

LR ECICEES
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=

o

eSS

2}

— key light®} fill lightAlo]2] 999l contrastE

— vtkLight =&

® backlight

e

3t
.

Al

%2,
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=

rok

vtkLightKit class& AFg&3}e] A
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=
A

2 o] W gl A= 2ol
F2 Wy oA 45% ZFE 2 scened H|FIL scene?l

gk ule] Al7]e] 2u) o]/el BrE ZHY
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— % 7h9) backlight7} Qo] #EA AXZFE objects] Ao i} o
ol sLbsl 9171k,

— F 2 object % 4999 high—contrastE H 43F=d] AFE3HC}

2) Light Handling

- AR OE 59 lightss AT 9 oStk WS wEoF7] 918k
fill light, back light, headlightlg intensity & key light ¥7]¢te] v &=
ARS T T Utk

—_

— key light 2r7]¢ke] Rl&=2 AT 5 key lighte] ¥71& W4std t&
ight== mebAM nhr= Aol gl

— light52 7Heleb7E 2ol whe}l Fo] FAola shrete] 249X W&
H| &=t}

— lighte] $1x+= Zhdlgboll W3k elevation(latitude)®} azimuth(longitude) #k
o AAdr.

— light7} (elevation=0, azimuth=0)°2.2 AR =M 7Fldgte] X A=
o] A& headlight7} T},

— light7} (elevation=90, azimuth=0)°o 2 AA LW Jlder} B 99 9
of A =™ oA H]FE key light7} €t}

— azimuthgto] 0KUT} 2o oA S wf AlA WaFo= AF lightE 9
s



