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Alias Maya

1 Alias|Wavefront Maya is one of the greatest and most
complex computer programs ever made.
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Alias Maya

[l Maya has many features as defaullt. Maya Unlimited
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Alias Maya

[0 However, Maya cannot do everything!
B You can “bend” Maya in your direction.

[l Develop your own features.

Automate and simplify tasks
[1 Advanced macros and your own GUI

Add new features that are not incorporated

1 New file formats, object types and behaviors
[0 New dynamics and animation components

e.g., Maya Fur, Live, Cloth, Hair, and Fluid Effects




Developing Maya Plug-Ins

[0 Types of Maya plug-ins
B MEL (Maya Embedded Language) commands
B Nodes/commands, manipulators, contexts, locators

1 Maya API (Application Programmer Interface)
B Gives almost unlimited access to the internal Maya interface

[0 You can also use MEL through Maya API.




Maya API

[0 OpenMaya for defining nodes/commands
B Also for assembling them into a plug-in

[0 OpenMayaUl for creating new user interface elements
B Manipulators, contexts, and locators

[0 OpenMayaAnim for animation
B Including deformers and inverse kinematics

[0 OpenMayaFX for dynamics

[0 OpenMayaRender for performing rendering functions




Getting Started

Refer to Appedix I

[l To create a new plug-in
1. Start Visual Studio .NET
2. Invoke File—New—Project and select Visual C++ Projects
3. Select MayaPluginWizard
4. Enter the solution name and location
5. Fill in the information
[0 Plug-in setup, Plug-in type, Included libraries
[ By the way, what to develop?




What to Develop?

No More “Hello World!”




Elastodynamic Deformation

[1 Elastodynamic equation for FEM

3n x 3n matrix, 3n x 1 vector

Mii+Cu+K@u)=F C—) Mii+Cu+Ku=F

Time-consuming!!! Linearization Not real-time!!!




Modal Analysis [Pentland & Williams ’89]

[1 Elastodynamic equation for FEM

3n x 3n matrix, 3n x 1 vector

Mii+Cu+Ku)=F C—> Mii+Cu+Ku=F

Time-consuming!!! Linearization Not real-time!!!
G. eigenvalue problem Modal basis
M®. =4 KO 1 u(t) =dq(t)

m;G; +¢,4; + kg =Q, <:| Mq+Cq+K q=Q

Real-time performance!!! I I I
Diagonal matrices

There can be linearization artifacts!!!




Modal Warping

[l Modal analysis in local coordinate frames

[IEEE TVCG 2005]

Mii+Cu+Ku)=F C—> Mii"+Cu"+Ku"=R'F

G. eigenvalue problem

M®, =1 K®

Linearization

Modal basis

Tut(t) =D q(t)

I

tk
ut = [ROOgMdt < MG+C4+K,q=Q
0

Modal warping

Real-time performance without linearization artifacts!!!




Modal Warping

Gravity = 9.8




The First Plug-In

[l How to obtain volume meshes for FEM?
B NETGEN converts polygonal meshes into volume meshes.
|:> How to obtain polygonal meshes?
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MEL Script Associated with a Shelf Item

[0l ExportMesh defined in the File “ExportMesh.mel”

global proc string export(string $filename, string $filetype )

¢ meshExport $Filename; | // We will develop this command using Maya API.
return $filename;

+

global proc|ExportMesh()

{ fileBrowserDialog -m 1 -fc "export'" -an "Export';

by




MEL Script Path

[l How to locate the script file “ExportMesh.mel” ?
B Maya searches MAYA SCRIPT_PATH first.

System Properties

System Restore Automatic Updates Remote . :
———— User variables for min
General Computer Name Hardware Advanced
Variable Value
*fou must be logged on as an Administrator to make most of these changes. MAYA_PLUG_IN... D:WAVORKWplug-ins
MAYA_SCRIPT ... D:¥WWORKWplug-ns
Perf = =
Eremancs TEMP C:Whocuments and Settings Wmin'Loc...
Visual effects, processor scheduling, memary usage, and virtual memory T™MP C:Documents and SettingsWmintLaoc. ..
¥BMLANGPATH  D:¥AWORKMlug-ns
Edit User Variable 2 X
User Profiles
Desktop settings related to your logon Variable name: [MaYa_SCRIPT PATH |

Startup and Recovery

Systemn startup, system failure, and debugging information [ Pam

Variable value:

Settings

[ Environmert-Yariables H Ermor Reporting ]
&3

[ ok || Cancel |




Command for Polygonal Mesh Export

@9 MeshExport - Microsoft Visual C++ [design] - meshExport.cpp

File Edit Wiew Project Build Debug Tools Window Help
E-m-2 d B b Release + | [ path - BEERE

a4k x

Solution Explorer - MeshExport

S rneshExpurchp| meshExport h

#include
#include
#include
#include
#include
#include
#include
#include
#include
ginclude
#include

Jaio|dg JaalEs '

<fstream.h=
<mavas/HP lug. h=
zmavas/MFnPlugin. h=
zmava/Marabatabase. h=
<mava/M0agPath. h=
<maya/M0agPathhrray. h=
=mava/MFnMesh. h=
=mava/MIntdrray. h>
=mava/Meelect ionList . h=
=maya /MG lobal . h=
“meshExport . h

i

Mitatus

A Imitialize and Uninitialize Plusin

2initializePlugin{HObject obj)

Mitatus status:
MFnPlugin pluginf{obj,

"Haya Dime”,

"1.07,

<l [

ANyt

|
EB Solution ‘meshExzport” (1 project)

*|' = Z4 MeshExport
[:5] References

=i} mes

meshExp

" g3 Solution,.. [@F Class ¥, Resourc. ..

Properties i X

| meshExport.cpp File Properties j

Istatus = plugin.regaisterCommand{ “meshExport”, meshExport::creator, meshEsport::newSyntax ):I

RAElN=

H It L

H
Mitatus

PETatls ] 1 s0atl

return status)

suninitializePluain{HObject obj)

Mitatus status:
MFnPlugin pluginiobj )

errorl rediETerionmand drmee=port L

retdrn

La =,

!

Cutput

Ready

— v wa

False
C/C++ Code

Content
FileType

Relative Path meshExport,cpp

(Name)
Marnes the file object,

oh

a X




Command for Polygonal Mesh Export

B#include <mavasMaraList.h=

#include <nava/MDagPath.he meshExport.h
Ainclude =mayvasMP=Command. h=

Ainclude =mayvasM3tring. h=

Ainclude =mavasMsyntax. h=

/f Export

L A7

Bclass meshExport ¢ public MP=Command
{

public:

> Mstring fileNane: |
// public:

meshExport( )
=] ~meshExport( )

in
{1

MDagPath getselectedibject{int index = 0N
M3tatus meshExportPolygonMeshSTLL MFRMeshs ).

Mitatus meshExportPolygonMeshPOLY(MFnMeshs )
MStatus meshExportPolygonMeshSMESH MFnMesha b | |

M3tatus dolt{ const MArgList® args

=] static woids creator{ ) { return new meshExport( )

static M3vntax newSyntax( )

< Privafe: \ 4
| Mstatus parsedrssiconst MAraListé args )




Command for Polygonal Mesh Export

T
MOagPath meshExport.cpp
g meshExport: getSelected0bject! int index)
{
MselectionList [ist:
MGlobal: @ getictivelSelectionListilist )
_—>| MOagPath dagFath. I
e list getDagPathf index, dagPath).
return dagPath: Dag Path?
'
Mstatus
2 neshExport: i dolt{const MArgList® args)
{
Matatus status = parsedrgs{argsh
if [status != Mstatus' @ kSuccess) return status:
\\~\. MOagPath path = getSelecteddbject( )
if {!path.isvalid{})) return MStatus::kFailure:
HFnMesh meshipath, &status)
=] if {status !'= MStatus:) @ kSuccess) I status.perror({"meshExport” ) return status) }
=] meshExportPolygondesh3TL mesh ) /4 WETGEN
AfmeshExportPolygonMeshPOLY(mesh ) #F TETGEN
= FimeshExportPolygonMeshEMESH mesh): // GRUMMP
return status:
I




Command for Polygonal Mesh Export

T
MStatus meshExport.cpp
2 meshExport:  meshExportPolygonMeshSTL MFnMeshs mesh)
{
Myector normal;
Mintarray vertexlist: I
MPoint pos,
afstream ostfileMame,asChar( ) )
if (los. is_opent)) return MStatus::kFailure:
05 <= "solid® =< endl, ]
= for (int i = 0: i < mesh.numPolvaonst 3 i++) [/ For all polygons in the mesh
{
mesh.getPolygonMormall i, normal, MSpace::kWorld).
os <= " facet normal " << pormal[0] <= " " << pnormall1] << " " << normal[2] << endl;
gg == " outer loop” << endl:
mesh.getPolygonVertices(i, vertex=List )
— for funsigned | = 0: j < vertexList.lenath( ) i++) // For all vertices in the po|ygon
{
mesh.getPoint{vertexList[i]l, pos, MSpace: 'kWorldl:
ns == " varter " << pos[0] << " " << pos[1] =< " " == pos[2] <= endl.
- 1
as =< " endloop” =< endl == " endfacet” <= endl:
- i
0s == "endsolid” <= endl.
0s.closel )
return M2 kSuccess!
I

Press F7 to compile and Link!
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The Second Plug-In

[1 Integrate the elastodynamic equation through time
Mii+Cu+K(u) :CF><— Excitation (external motion)




Solid Deformer

[0 The dependency graph is the heart of Maya.
B DG nodes are used for almost everything in Maya.
B e.g., model creation, deformation, animation, simulation, ...

(MOtiOﬂ) _ @ dimeClusteriSet

worldMatrix[0]—a.__matrix[0] P
%> dinosaurshapetrig ﬁ tweakl ﬁ dimeClusterl - ﬁ dimereshl
outp_g_t..----"""'_'éurrentFrame outputGeemetry|[0]
@ tirme1 - ﬁ timeTolnitConvers... > dinosaurShape
outTime input inMesh  (DAG node)

Connections

timel.outTime — dimeClusterl.CurrentFrame
root.worldMatrix[0] — dimeClusterl.matrix[0]
dimeClusterl.outputGeometry[0] — dinosaurShape.inMesh Plugs




Registration of the Deformer Node

FAoinmitializePlugin and uninitializePlugin
e
Mstatus
BinitializePlugin{Mibject obj)
{
Mstatus status:
MFnPlugin pniobj, "Maya ODime", "1.0", “Any" .
A4 strand
status = pn.registershapel "dimeStrandshape”, O05trandshape::id, O5trandShape::creator,
OStrandshape: finitialize, DStrandshapell::creator )
=] if {!status) I status.perror{"registerMode OStrand” ) return status) }
A4 osolid Defarmer
status = pn.registerModef "dimeCluster™, D%olidDeformer::id, O%olidOeformer::creator,
O2aolidDeformer: initialize, MP=Node::kDeformerMode ).
=] if {!status) I status.perror{"registerMode OSolidDeformer™): return status)
F4oshel |l Defarmer
status = pn.registerModef "dime3hel 1™, O03hellDeformer::id, O3hellODeformer::creator,
Ohel IDeformer: initialize, MP=Node::kDeformerMode ).
=] if {!status) I status.perror{"registerMode OShellDeformer™ ) return status)
Ff Control Mesh
status = pn.registerShape "dimeMesh”, OControlMesh::id, OControlMesh: creator,
OControlMesh: initialize, DControlMeshUl::creatar):
=] if {!status) I status.perror{"registerShape OControlMesh™): return status)
A7 Constraint
status = pn.registerMode{ "dimeConstraint”, DConstraint::id,




Deformer Node

class DSolidDeformer : public MPxDeformerNode dSolidDeformer.h

{
public:

static MTypeld id;

MObject matrixPlug;
Mobject rigidityPlug;
// ...

MObject currentFramePlug;
} Plugs

public:
DSolidDeformer();
~DSol1dDeformer();

static void* creator();

static MStatus 1initialize();

virtual MStatus deform(MDataBlocké&, MItGeometryé&,
const MMatrix&, unsigned);

// ...




Deformer Node

[0 This method is called once after the plug-in is loaded.
B Define the inputs and outputs of the node

MStatus
DSolidDeformer::initialize ()

{

currentFramePlug = nAttr.create(“currentFrame”, “cf”,
MFnNumericData: :kLong) ;
nAttr.setDefault (0);
nAttr.setHidden(true);
MStatus status = addAttribute(currentFramePlug);
if (!status){ status.perror(“addAttr()”); return status; }
// ..

attributeAffects (currentFramePlug, outputGeom) ;
// e o o




Deformer Node

{

MStatus
DSolidDeformer: :deform(MDataBlock& block, MItGeometryé&,

const MMatrix&, unsigned)

MStatus status;

MDataHandle i1nputData;

inputData = block. inputValue(currentFramePlug, &status);
INt currentFrame = i1nputData.asLong();

// ...

I:j} // computes displacedVertices ...

Input

MArrayDataHandle outputData;

outputData = block.outputArrayValue(outputGeom, &status);
MDataHandle outMesh = outputData.outputValue(&status);
MFnMesh mesh(outMesh.asMesh(), &status);
mesh.setPoints(displacedVertices, Mspace::kWord);

return status: Output




Creating Deformer Nodes

[0l Press F7to compile and link
B You have to do many things ...

[0 Load the plug-in
[l Create adeformer node, and then connect the plugs

deformer —type dimeCluster;

connect timel.outTime dimeClusterl.currentFrame;
connect root.worldMatrix|[0] dimeClusterl.matrix[0];

B This can be automated by MEL and shelf items!
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Customizing Attribute Editor

i1 Attribute Editor: dinosaur

List Selected Focus  Atkribokes  Help

global proc AEdimeClusterTemplatel string fnodeMame )

{

A/ Put our attributes into a scrolled lavout field
editorTemplate -beginicrol [Lavout:

editorTemplate -beginLayout
-addControl "
-gddControl "
-gddControl "
-addControl "

editorTemplate
editorTemplate
editorTemplate
editorTenplate
editorTemnplate

editorTenplate
editorTemplate
editarTenplate

editorTemnplate

editarTenplate

editorTemnplate
editorTemplate

editarTenplate
editorTenplate
editorTemnplate

editorTemplate

-addseparatar:

-cal |Custaom

"Ovnamic simulation” -callapse f
" ﬂ Display

Usebravity” "checkGrawity
ugeYiscogity™:
gravity".

dampingFactor™:

“dimelntegratoriew”

"dimelntegratorReplace”
“integrator”.

-SUPPress
—addControl

-cal |Custom

“integrator”,
"theta”.

"dimeFPENew”

"dimeFPEReplace”
"FPS":

—SUppress

-addContraol
-addContraol

-1 "Acceleration Scale”
-addContral "
-addContraol "

—SUPPrEss

“FRET

‘numTimestep”:
"startFrame”;

disableEvaluation”:
useConstraint™:

manipulatesl|”:

dinnsaur] dinmaurShape] dinosawShapelng  dimeCluster] ltweak1 ] Iambert3|

—addControl “gi

dimeCluster: |dimeEIuster1

"] Focus I
[= Fresets I

ﬂ General Properhies

ﬂ M aterial Properties

ﬂ Dynamic Simulation
v Use Gravity

v Use Yiscosity

Gravity [0.000 |0.000

Dramping Factar {0200

|0.000

Integration Scheme | Implicit Integration
Theta IW

Flayback Speed IW
Murm Time Step IDi
Start Frame IEIi
Acceleration Scale IW

| Dizable Evaluation

v |ze Constraint

Simulation Scheme | Modal Analpziz -

v “farping
[~ Coriolis' Effect

_+| Initial Setting
ﬂ Extra Attnibutes

W Linear Constraint

Select Load Attributes

Copy Tab

Cloze

AEdimeClusterTemplate.mel should be located in MAYA SCRIPT _PATH.




Additional DAG Nodes for Visualization

[J To visualize useful information
B We need to develop additional DAG nodes.

With local axes at the mesh nodes




Additional DAG Nodes for Visualization

[1 Derived node of MPxSurfaceShape

B This node gets connection to the deformer node though
backward traversal of the connected plug.

B (MPxSurfaceShapeUl supports OpenGL for H/W rendering)

> rodDoubleShapeCrig ‘ ﬁ tweak 1

&' root

i

@ timel —_— ﬁ timeTolnitConversi. .. |

'@ Constraintl - ﬁ dirmeConstraintl

@ dimeCluster1Set

ﬁ dimeClusterl

e

L]

ﬁ dirmeileshl

T drawingParamter

> rodboubleShape

j Display

[ Draw Contral Mesh [ Draw Mesh Weights
[ Draw Constraints I Draw External Forces
[ Draw Mesh Suface I Draw Surface weight:
[~ Draw Mass Properties [ Draw Orientations

Az Width [3.000 —

Az Length (5.000 — ]




Additional DG Nodes for Constraints

[l To specify the manipulation constraints
B We need to develop additional dependency nodes.

< LR

Position-constrained Orientation-constrained Position/Orientation




Additional DG Nodes for Constraints

[l Derived node of MPxNode — -
B Simple attributes

|

dimeCanstraint; |dimeE0nstraint1 'E,, F":':'C“ts I
B Simple connections =

j Dime Constraint Attributes
v Uz Contraint
W Poszition W Orientation
_PJ Extra Attributes
Select Load Attributes | Copy Tab | Cloze

> rodDoubleShapeCrig } ﬁ twreak 1

@ dimeCluster1Set

&' root =

. el

ﬁ dimeClusterl = ﬁ dimeiMeshl
LT
% timel - ﬁ timeTolnitConversi... const[0] T
output > rodboubleShape
T consftraintl - ﬁ dimeConstraintl

worldMatrix[0] matrix




Additional DG Nodes for Constraints

\“




Additional DG Nodes for Constraints




Thin-Shelled Deformable Characters

[l Degenerate cases: more difficult problems
B Thin shell: 2 dimensional solids, i.e. surfaces

[0 The plug-inis similar to the solid deformer.

et
#

o
»




Free-Floating Deformable Characters

[l Modal warping gp rigid body simulation
B Impulse-based collisions and multiple contacts [Baraff '92, '94]




Free-Floating Deformable Characters

Obstacles <

> blocksShapelrig ‘

€ timet

| /7 floor I
worldWrix[O]
[] stairz I
world METQ([O
o) S bstacle[3]
worldMatrixfQ] tacle[2]
\ | e cle[1]
[ stair0 I obst [0]

worldMatrix[0] T

[ block

z. root

ﬁ tuwreakl

- h timeTalnitZonyer. ..

@ dirmeCluster 15et

.-""----

| - ﬁ dimeMeshl

-_-"'--j.______

> blockShape




Free-Floating Deformable Characters

[l Modal warping gp rigid body simulation
B Impulse-based collisions and multiple contacts [Baraff '92, '94]




Motion Planning [ACM TOG 2003]

[0 MPxSurfaceShape for hardware rendering
B [t can be used for visualization though image composition.




Image Composition

|
[1 Obtain images with depth values
[ Composite images based on depth values




Image Composition




Motion Planning




Dynamic Strand

[0 Maya can also be used for fast prototyping.
B By developing a command that adjusts only transform nodes

Movie obtained by playblast




Dynamic Strand

[0 Maya can also be used for fast prototyping.
B |If successful, develop relatively sophisticated nodes.

Movie obtained by playblast




Hair Simulation [SCA 2005]

[0 Dynamic strand for hair simulation
B The image was obtained using Renderman.

Produced by Byungwon Choe




Summary http://cg.kw.ac.kr mgchoi@kw.ac.kr

[0 Playing with Maya through MEL/API

B Nodes/Commands
O

[1 Refer to “Maya Developer’'s Manual”
B C:\Program Files\Alias\Maya6.0\PDF\Reference\API.pdf
B Developer resources in Maya Help (F1)

For more video clips, type Min Gyu Choi in Google
)
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%% Microsoft Development Environment [design]

EiTi Edit View Tools Window Help
Mew J |L@ Project... h\~::|r|+5h‘ﬂ:+r~|
Open b 7S] Eie... WS il
'ﬁg Blank Solution...
Add Project »
m? Open Solution. .,
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I
Gl save al Ctrl+5hift+5
Source Control 2
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Recent Eiles 2
Recent Projects k
Exit

- [ Strdup

Solution Explorer
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*. Microsoft Development Environment [design]

File Edit WView Project Buld Debug Tools Wiindow Help
Br-la-cl@ $BRlo-o-8-6B ) - | g Strdp - BREHRR T
% nltinn Evoloras _ 3 ¥
tn New Project E|
; oo B-e-
E‘ Project Types: Templates: IEJ
5 % 3 Visual C++ Prajects T — ———
e (L1 Setup and Deployment Projects Customn Empty Extended —
1 Other Projects Wizard Fraj... Stared ..
~ ] Wisual Studio Solutions
i Al
rrg% j|
PMakefile |EENEIRITER
Praoject Wizard
iy i aqe
oD Wizard Description,
Mame! |Modal¥arping I
Location: |ESAYA_PLUGIN | Browse,,, |
Froject will be created at EXMAYA_PLUGINWModalWarping,
¥ More | | Ok, | Cancel | Help |
| Qutput 12 x| [ Solutio,., | ®# Class .., |BEl Resour,., |

What if there was not such a wizard?
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Microsoft Development Environment [design]
ile Edit Wew Tools Wndow Help

== 3 — e

g LT, =2 - y I _ == - ?w ikl LCCLL LY

v

Jauodig males @ @]‘ |

: MayaPluglnWizard - ModalWarping

Maya Plug-in Wizard Version 2.0
Step 1of 3

Plug-in setup

Maya 6.0 *

Plug-in type
Which developer kit location would vou like to use?

Induded libraries % Use installed copy

" Custom location
|-I:".".":':-; am Files W aliasMayas

What is the vendor name for this plug-in?

I¥ yerbose comments in code

Please enter the version of Maya that this plug-n is for:

Frish |

| Qutput 12 x| [ Solutio,., | ®# Class .., |BEl Resour,., |




*. Microsoft Development Environment [design]

11

e Edit

1

Jauodig males @ @]‘ |

View Tools Window Help

== 3 — e

: MayaPluglnWizard - ModalWarping

Maya Plug-in Wizard Version 2.0
Step 2 of 3

What type of plug-n would you like to ceate?
I MEL Command ;I

MEL Command here:
MEL Command with Undo/Redo
Dependency Graph Mode

Flug-n setup

Plug-in type

Induded libraries

Firish

| Qutput




*. Microsoft Development Environment [design]
ile Edit Wew Tools Wndow Help

11
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1

MayaPluglnWizard - ModalWarping

Maya Plug-in Wizard Version 2.0
Step 2 of 3

- [B]X]

Gl b olicT B
e

Jauodig males @ @]‘ |

What type of plug-n would you like to ceate?

Flug-n setup

|Empty ~]

Please enter the name of your plug-in here:

Plug-in type

Induded libraries |Mn daWarping I

Finish | Cancel | Help |

| Qutput \‘ 12 x| [ Solutio,., | ®# Class .., |BEl Resour,., |

| 4

You can achieve|ModalWarping.ml|

after compiling/linking.



*. Microsoft Development Environment [design]
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ile Edit Wew Tools Wndow Help
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: MayaPluglnWizard - ModalWarping

T = _ 43

Maya Plug-in Wizard Version 2.0

Step 3of 3

Plug-n setup
Flug-n type

Included libraries

What libraries would you like to link with?

¥ Foundation

v OpenMaya

= OpenMayalll

I OpenMayainim
&DpenMayan

I OpenMayaRender
[ Image

I libMocap
I libMDtAPT
™ OpenGL32

Firish

| Qutput




#% ModalWarping - Microsoft Visual C++ [design] - pluginMain.cpp

File Edit WView Project Buld Debug Tools Window Help
@'b'ﬁ'uﬁ &b p Cebug - 44 Strdup
pluginMain.cpp | "I sclution Explorer - ModalWarping
= | |(Globals) ~| |=@initializePlugin -
?ﬁ #include <mavasMFNPlugin,.h= j (o» Solution "ModalWarping (1 project)
5 . wl (M= ModalWarping
g HMstatus initializePlugin{ MObject obj 3 (3] Aeferences
- ;; ; ot - £ Source Files
Bacription luginkdain,c
by this method is called when the plua-in is loaded into Mava. It D%aeﬁle LEED
A registers all of the services that this plug-in provides with | .
Iy Mayva . - 3 Miscellaneous Files
£ T ReadMe, tut
A/ hrguments: Options, txt
i obj - a handle to the plug-in object {use MFnPlugin to access it)
_’{f [op Solutio,,, |2 Class |, Resour,.,,

Mstatus status.

MFnPlugin plugind obj, ", "6.0%, "A&ny" L

Properties

a

x

| |p|uginMain.cpp File Properties
=] ¢ 4dd plug-in feature registration here —
|y Be | 24
return status. E
i
L Content False
HMstatus uninitializePlugin{ MObject obj 3 FileType CAC++ Code
i -
| AP . PR QR pp— JJ {HamE]
+ | r Mares the file object,
Output a X

Ready

[

-

El




Maya Plugin Wizard

[0 How to install the wizard for Visual Studio .NET?

B Follow the instructions in
[0 ~\Maya6.0\devkit\pluginwizard\MayaWizardReadme.txt

0 NOTE
At this time, the Maya install process will not copy the

wizard files into the appropriate .NET directories. This
process is manual.

B Unzip a zip file into your .NET directory
[0 ~\Maya6.0\devkit\pluginwizard\MayaPluginWizard?2.0.zip




Maya Plugin Wizard

[0 How to install the wizard for Visual Studio .NET?
B Unzip the MayaPluginWizard2.0.zip file

B Copy the following files to the "C:\Program Files\Microsoft
Visual Studio .NET 2003\Vc7\vcprojects"” directory:

[0 MayaPluginWizard.vsdir
[0 MayaPluginWizard.vsz

B Copy the "MayaPluginWizard" directory to "C:\Program
Files\Microsoft Visual Studio .NET 2003\VVc7\VCW.Izards"

Back to Getting Started
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Directed Acyclic Graph in Maya

* cameral .
I— % directionalLightl ‘

[7 dinosaur ‘

F— > dinosaur

— N bone

— [ constraints

[T lights ‘ ﬁ dimemMeshl ‘ B place3dTexturel [ railroad

L 5 pointight1 ‘

— dinosaur|root|dinosaur

— B8 subdivConel

— §B subdivCone2

— g subdivCone3

— [ support
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(MFnDagNode)

| «—— Transform nodes
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— ‘ whzel2

— ' wheel3
L ‘ wheel4
— & mesh ‘

\

(MFnTransform)

>  Shape nodes
(e.g., MFnMesh)

— 7 plattform

> barl
> bar2

L7 rail

— > pCubed

— > pCubes
— > pCubed
— B pCube3

— > pCubez

— > pCube?

— > pCubes

— > pCubed
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— > pCubell
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v

A kind of scene graph



Dependency Graph Plug-Ins

[0 Twelve parent classes for dependency graph plug-ins
B (MPxNode \
MPxLocatorNode
MPxlkSolverNode
MPxDeformerNode
MPxFieldNode
MPxEmitterNode > You can subclass new
MPxSpringNode nodes from these!
MPxManipContainer
MPxSurfaceShape
MPxObjectSet
MPxTransform

MPxHwShaderNode J
NVIDIA Cg Plug-In




