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CONTENTS S
pport for third-party plug-in renderersisnew in

QuickDraw3D 1.5. This Technote describes how to

Summary properly provide support for plug-insin a QuickDraw3D
1.5.3 application. Adding support for plug-insisfairly
easy, and it allows an application to take advantage of any
existing and future third-party plug-ins.

Supporting Plug-in Renderers

Developers who are interested in providing support for
plug-in renderersin their applications should read this
Technote. This Technote assumes you are familiar with
QD3D programming in general, as described in the book
3D Graphics Programming With QuickDraw 3D by
Addison-Wesley.

Supporting Plug-in Renderers

It isimportant when designing your application to consider the difference between renderers that have
"Iinteractive” performance (such as Apple's wireframe and interactive renderers), and other renderers
(such asthe ray tracer from LightWork Design - check out http://www.lightwork.com for more
information about their QD3D plug-in renderer).

If the renderer does not offer interactive performance, it islikely you'll want to create a new window for
the renderer output, while allowing the user to manipulate elements of the scene using awindow that
manages interaction using arenderer that is classed asinteractive. Y ou can determine if arenderer
supports interactive performance by using the @Render er _I si nteracti ve API cal asfollows:

/*

* (BRenderer_Islnteractive

* Determine if this renderer is intended to be used interactively.
*/

TBBool ean (BRenderer_Isinteracti ve( TQ3Render er Cbj ect renderer);



Even if you don't want to write arenderer, you ailmost certainly want to be able to provide support for
plug-in renderersin your application. There are a number of things you must do in order to properly
support plug-in renderersin your application:

Query QD3D to find out which renderers are available

Construct alist of available renderers so your users can select the desired renderer
Determineif the renderer isinteractive

Set the renderer in response to a user selection

Also, your application will need to instantiate the renderers (i.e. create one of each type) at application
launch time. The reason you must do thisis the renderer preferences are not static between incarnations
of renderers. In other words, if you want to be able to provide adialog for a particular renderer's
preferences then you need to keep the renderer existant.

Asit happens, the approach taken in this article is very simple and may not serve as the best example,
since each renderer has global preferences. In areal application, it isentirely possible you would want
to maintain the renderers on a per-window basis. There are two ways to do this. The first method would
be to have a separate renderer list for each window (more correct would be for each draw context) that is
persistent for the life time of the window. The second method (thisis better since it is more efficient) is
to just cache the renderer preferences (using the Q3I nt er act i veRender er _Get Pr ef er ences and

@I nteract i veRender er _Set Pr ef er ences function calls).

Building a List of Plug-in Renderers

Letslook at how to build amenu that containsalist of available plug-in renderers. First you need to get
thelist of renderersinstalled in the system. In the QD3D.h interface file you'll find the following:

/*

* TQBSubCl assData is used when querying the object systemfor
* the subcl asses of a particular parent type:

*/

typedef struct TQ3Subd assData {
unsi gned | ong nunCl asses; /* the # of subclass types found */
/* for a parent class */
TQ@BOhj ect Type *cl assTypes; /* an array containing the class */
/* types */
} TQBSubd assbhat a;

This structure getsfilled out with the number of classes of a particular type, aong with an array of
TQ@Bwj ect Type which containsthe 4 char identifier of the classtype. You fill out this data structure
with acall to @bj ect Hi er ar chy_Get Subd assDat a:

/*

* Gven a parent type and an instance of the T@SubCl assData struct fill
* it in with the nunber and class types of all of subclasses inmediately
bel ow the parent in the class hierarchy. Return k@Success to indicate
no errors occurred, else kQFail ure.

b T

NOTE: This function will allocate nenory for the classTypes array. Be
* sure to call @BObjectd ass EnptySubC assData to free this nmenory up.
*/

TQBSt at us Bj ect Hi erar chy_Get SubCd assDat a(

TQ@BObj ect Type obj ect O assType,

TQ@Subd assData *subCl assDat a

)



Note:
this call can alocate memory, but we also provide a call to dispose of the memory alocated:

*

G ven an instance of the TQ@SubCl assData struct free all nmenory
al l ocated by the (BCbjectd ass_Get SubCl assData cal |.

* % X X T~

NOTE: This call MJST be nmade after a call to
@Bhj ect A ass_Cet SubCl assData to avoid nmenory | eaks.

*

*/

TQBSt at us BObj ect Hi er ar chy_Enpt ySubC assDat a(
TQ@Subd assData *subCl assDat a

);

Once you have obtained the list of subclasses of type renderer (you'd passin k@sShar edTypeRender er
to the@bj ect Hi er ar chy_Get SubCl assDat a function call above) you can loop through the array and
process it in order, for each renderer sub-classin the array.

You'l seein the code snippet below we try to get the renderer nickname. Each classin the QD3D
system has a unique type and a class name. The notion of a nickname is anew one. When the QD3D
team was developing the plug-in renderer system, it became apparent the class name could not be used
in the application user interface, since the class names are not localizable. We decided to give arenderer
the option of providing alocalized string to a calling application. With QD3D 1.5.1 thereisanew
function call @BRender er O ass_Get Ni ckNaneSt ri ng:

/*

* (BRendererC ass_CGet Ni ckNaneSt ri ng

Allows an application to get a renderers nanme string, the
renderer is responsible for storing this in a |localizable format

* X

for exanple as a resource. This string can then be used to provide
a sel ection mechanismfor an application (for exanple in a nenu).

If this call returns nil in the supplied string, then the App may
choose to use the class nane for the renderer. You should al ways
try to get the nane string before using the class name, since the
* class nane is not |ocalizable.

*/

TQBSt at us (BRender er G ass_CGet Ni ckNaneSt ri ng(

TQBObj ect Type rendererC assType,

TQ@BOhj ect O assNaneString rendererC assString

b T R

Thiscal lets you get the renderer supplied string that describes the renderer. This can then be put into a
menu, or some other user interface element. Note you'll probably also want to sort the list or renderers
yourself, asthe @B bj ect Hi er ar chy_Get Subd assDat a function returns the renderers unsorted.

That's al the pieces we need, lets put it together. Here is aroutine that given amenu handle, will add all
of the renderersingtalled to that menu:

#defi ne kMaxRender er Count 10
static TQBOhj ect Type pTypes[ kMaxRenderer Count ]
#def i ne nmRenderer Menu 5 /* our renderer nmenu definition */



voi d Set UpRender er Menu( voi d )
{
MenuHandl e t heMenu ;
T@Subd assbDat a subd assDat a;
TQBObj ect Type *cl assPoi nter;
short i, pRendererCount;
TQ@BOhj ect A assNanmeStri ng obj ect G assNang;
TQ@BOhj ect O assNaneString objectd assString ;

t heMenu = Get MHandl e( mRender er Menu) ;
@Bhj ect Hi erarchy_Get SubCl assDat a( k@3Shar edTypeRender er,
&subCl assDat a) ;
cl assPoi nter = subC assDat a. cl assTypes;
pRender er Count = 0;
i = subd assDat a. nunC asses;
while( i-- > 0 & pRenderer Count <= kMaxRenderer Count) {
/*
* the "generic" renderer is used internally, it can't draw,
* so don't display it in any user interface item

*/
i f( *classPointer != k(QBRenderer TypeCGeneric )
{
@BRender er Cl ass_Get Ni ckNaneSt ri ng(*cl assPoi nter,
objectd assString );
if( objectdassString[0] == "\0" )
{
/* the renderer did not provide the name, just use
t he class name */
@Bhj ect Hi erarchy_Get StringFronType(*cl assPoi nter,
obj ect Cl assNane) ;
AppendMenu(t heMenu, c2pstr ((char *)objectC assNane));
pTypes[ pRender er Count ++] = *cl assPointer ;
}
el se
{ | |
AppendMenu(t heMenu, c2pstr (object assString));
pTypes[ pRender er Count ++] = *cl assPointer ;
b
cl assPoi nter ++ ;

}

pTypes[ pRenderer Count] = NULL ;
@Bbj ect Hi erarchy_Enpt ySubC assDat a( &subC assData ) ;

There are three important things to note in the example given above. First, notice that if we cannot get
the name from the renderer, we use the class name instead. Second, notice that we ignore arenderer of
typek@Render er TypeGener i c. Thisisadummy renderer which renders nothing. Since it cannot be
used to draw anything, we don't add it to the menu. Third, notice at the appropriate index into the
menu, we store the renderer type in the pTypes array. Thiswill be most useful later when we set the

renderer according to the user selection.

Finally, notice the call to @Bbj ect Hi er ar chy_Enpt ySubd assDat a which disposes of the memory

allocated when we queried the system for the installed plug-in renderers.



Setting The Renderer

Once we have set up the menu with thelist of installed renderersit is an easy matter to set the renderer
based on the user selection. This example is somewhat more complex than it needsto be, sinceit
illustrates setting the renderer in aQD3D viewer application, but the principle will be the same for all
kinds of applications:

#def i ne kMaxRender er Count 10
static TQBOhj ect Type pTypes[ kMaxRenderer Count ] ;
t ypedef struct {

TQ3Vi ewer Cbj ect fViewer; /* store reference to viewer for this
docunent */

} ViewerDocunent, *ViewerDocunentPtr, **ViewerDocunent Hdl ;

/*

* handl e menu conmands in the renderer nenu
*/

voi d Handl eRender er Menu( short nenultem)

{

Vi ewer Docurent Hdl t heVi ewer Docunent Hdl
W ndowPt r t heW ndow ;

TQBVi ewer Qbj ect t heVi ewer ;

CSErr theError ;

TQBVi ewthj ect nyView ;

TSt atus nySt at us

T@BRender er bj ect nyRenderer ;

t heW ndow = Front W ndow() ;
i f( theWndow != NULL )

{

*

get the reference to our viewer docunment data structure
fromthe I ong reference constant for the w ndow. Cast

it to the appropriate type. If we can't get it (i.e. it's
null we want to bail

* 0k ¥ T~

*

*/
t heVi ewer Docunent Hdl =
(Vi ewer Docurrent Hdl ) Get WRef Con(t heW ndow) ;
i f(theVi ewer Docunment Hdl == NULL)
return ;

/* get the reference to the viewer object fromour data
structure */

t heVi ewer = (**theVi ewer Docunent Hdl ). f Vi ewer ;

i f(theViewer == NULL)
return ;

nyRender er = (BRender er _NewrFromlype( pTypes[ nmenultem- 1] );

/*
* set the renderer for the view
*/



nyVi ew = BVi ewer Get Vi ew( theViewer );
if( nyView!= NULL && nyRenderer != NULL )

/* set the renderer to the one created in the switch
statenment above */
nySt at us = Vi ew_Set Renderer (nmyVi ew, nmyRenderer) ;
/* now we have set the renderer we can di spose of the

reference to it */

nmySt at us = @BObj ect _Di spose( nyRenderer ) ;
/* and redraw the content region of the viewer */
theError = Q3Vi ewer DrawContent ( theVi ewer )

}
Supporting Renderer Preferences

If you are going to support plug-in renderers, you'll want to have access to the renderer preferences
dialog. Thisisadialog that allows you to set preferences for how the renderer draws things.

Y ou can use the QD3D @Render er _HasMdal Confi gur e function call to determineif the renderer has

amodal configure dialog. For QD3D 1.5.1 we did not implement this functionality for either the
wireframe renderer or the interactive renderer, but we expect to have thisimplemented thisin a

post-1.5.3 release of QD3D. Here's code showing how to use the @Render er _HasMdal Confi gure
function:

T@Render er bj ect gd3dRenderer;
TQBVi ewhj ect qd3dVi ew,

TQBSt at us gd3dSt at us;

T@BBool ean qd3dCancel ed;

TQ@Di al ogAnchor qd3dAnchor ;

/] Get the renderer
gd3dVi ew = (BVi ewer Cet Vi ew(t heVi ewer) ;
gd3dSt at us = BVi ew_Get Render er (qd3dVi ew, &qd3dRenderer);

/1 Put up the configure dialog
i f (BRenderer_ HasMdal Confi gure(qd3dRenderer))

#if 0O

[* this will be nodal */

gd3dAnchor. cl i ent Event Handl er = NULL;
#el se

/* this will enable a novabl e nodal pass in event handler */
gd3dAnchor. cl i ent Event Handl er = Handl eEvent ;
#endi f

gd3dSt at us = BRender er _Modal Confi gur e( gd3dRender er,
gd3dAnchor,
&qd3dCancel ed) ;

}

/1 Clean up
gd3dSt at us = BOhj ect _Di spose(qd3dRenderer);

s

An important thing to notice in the above codeisthecl i ent Event Handl er field. This can be set to nil



if the application just wants the dialog to be modal. If the dialog is to be movable then you need to pass
in areference to the applications event handler.

Also note, you need to disable menu items so the about menu item is disabled, but the rest of the apple
menu is enabled. In addition, all menus except the edit menu are disabled, and al itemsin the edit menu
are disabled except for undo, cut, copy, paste and clear, which must be enabled. The following code
snippet illustrates this:

voi d Spi nDi al og_Confi gureRender er (voi d)
{
TQBVi ewObj ect vi ew;
T@BRender er Cbj ect renderer;
TQBDi al ogAnchor di al ogAnchor;
T@Bool ean cancel ed;
MenuHandl e m

Spi nVi ew_Cet Vi ew( &vi ew) ;
@Vi ew_CGet Renderer (view, &renderer);
i f (@BRender er _HasMdal Confi gure(renderer)) {
di al ogAnchor. cl i ent Event Handl er = Spi nEvent Handl er W apper ;
m = Get MHandl e( kMenu_Appl e);
Spi nMenu_Enabl el tem(m kAppl eMenu_About, fal se);
m = Cet MHandl e(kMenu_Fi | e) ;
Spi nMenu_Enabl eltenm(m 0, false);
m = Get MHandl e(kMenu_Edi t);
Spi nMenu_Enabl el tem(m KkEdi t Menu_Undo, true);
Spi nMenu_Enabl eltem(m KkEdi t Menu_Cut, true);
Spi nMenu_Enabl el tem(m kEdi t Menu_Copy, true);
Spi nMenu_Enabl eltem(m kEdi t Menu_Paste, true);
Spi nMenu_Enabl eltem(m kEdi t Menu_C ear, true);
Spi nMenu_Enabl el tem(m KkEdi t Menu_Pr ef erences, false);
m = Get MHandl e( kMenu_Conmrands) ;
Spi nMenu_Enabl eltem{m 0, false);
m = CGet MHandl e( kMenu_Di al og) ;
Spi nMenu_Enabl elten(m 0, false);
m = Cet MHandl e( kMenu_Vi ew) ;
Spi nMenu_Enabl elten(m 0, false);
m = Get MHandl e( kMenu_Geonet ry);
Spi nMenu_Enabl eltem{m 0, false);
m = Get MHandl e( kMenu_Conpl ex) ;
Spi nMenu_Enabl elten(m 0, false);
m = Cet MHandl e( kMenu_Denos) ;
Spi nMenu_Enabl elten(m 0, false);
Dr awvenuBar () ;
@BRender er _Modal Confi gure(renderer, dial ogAnchor, &cancel ed);
m = CGet MHandl e( kMenu_Appl e);
Spi nMenu_Enabl eltem(m kAppl eMenu_About, true);
m = Cet MHandl e(kMenu_Fi | e);
Spi nMenu_Enabl eltenm(m 0, true);
m = Get MHandl e( kMenu_Conmrands) ;
Spi nMenu_Enabl eltem{m 0, true);
m = CGet MHandl e( kMenu_Di al og) ;
Spi nMenu_Enabl eltem(m 0, true);
m = Cet MHandl e( kMenu_Vi ew) ;
Spi nMenu_Enabl eltenm(m 0, true);
m = Get MHandl e( kMenu_Geonet ry);
Spi nMenu_Enabl eltem{m 0, true);
m = Get MHandl e( kMenu_Conpl ex) ;
Spi nMenu_Enabl eltem(m 0, true);



m = Get MHandl e( kMenu_Denos) ;

Spi nMenu_Enabl eltem{m 0, true);
Spi nMenu_Updat e() ;

Dr awvenuBar () ;

el se {
Al ert (kNoModal Confi gur eALRT, NULL);
}

Supporting Renderer Namesin a Plug-in Renderer

Most people won't write renderers since they require agreat deal of expertise and time to implement.
However, here is a modification we made to the sample renderer sample code (from the QD3D SDK ) to
retrieve the renderer name string in a buffer :

extern AliasHandl e SRgAl i asHandl e;
#def i ne SR_NAVE _RESOURCE 16211 /* the ID of our resource string for the
renderer's name in our code */

TQBSt at us SR_Get NaneSt ri ng(
unsi gned char *dataBuffer,
unsi gned | ong bufferSize,
unsi gned | ong *act ual Dat aSi ze)

T@BSt atus status = k@Success ;
Bool ean wasChanged,;

FSSpec fil eSpec;

OSErr mackErr;

Str255 tenpBuffer ;

short SRgd dResFil e, SRgResFil e;

*

* o T~

Get at the resource file for this renderer and open the resource
file, locate the renderer name string and close the res file

* returning the string in the buffer we were passed.

*/

SRgA dResFile = CurResFile();

if ((SRgAliasHandl e !'= NULL) || (*SRgAliasHandl e != NULL)) {
macErr = Resol veAlias(NULL, SRgAliasHandl e, &fil eSpec,

&wasChanged) ;
if (macErr == noErr) {
SRgResFi |l e = FSpOpenResFi | e( &f il eSpec, fsRdPernj;
if (SRgResFile !'= -1) {

*act ual Dat aSi ze = OL;
GetlndString( tenmpBuffer, SR NAME RESOURCE, 1 ) ;
/[* trimthe buffer if necessary */
*actual Dat aSi ze = (tenpBuffer[0] > bufferSize) ?
bufferSize : tenpBuffer[0] ;
if (dataBuffer !'= NULL) {
/* copy fromthe pascal str returned by the res ngr*/
mencpy((char *)dataBuffer,
(char *) &t enpBuffer[1],
*act ual Dat aSi ze );
/* and terminate the string */
dat aBuf f er[ *act ual Dat aSi ze] = '\0' ;

Cl oseResFi | e( SRgResFi | e) ;



UseResFi | e( SRgA dResFi l e);

el se {
@BXMaci nt oshError _Post (ResError());
status = kQFail ure;

}

el se {
@BXMaci nt oshError _Post (nmacErr);
status = kQFail ure;

}
}
el se {
status = kFailure; /* null alias */
}
if( status == kQFailure )
{

*act ual Dat aSi ze = OL ;
dat aBuf fer = NULL ;

}

return (status);

The key item to note from the above code isto save areference to the renderersfile (in

SRyAl i asHandl e) 0 the resource fork can be opened. In this instance we decided to place the resource
inthefilesasastring list 'STR#' type resource. This allows multiple strings to be stored, each of which
could be alocalized single or two byte string, so the renderer could switch between them. Of course,
you could just have asingle string that gets localized according to the market for the renderer.

Y ou need to make sure the above code gets called when the renderer isloaded, and to do thisyou'll
need to modify the metahandler for your renderer. The change is pretty ssimple, just add acase to
reference your name routine as shown below:

/*

* renderer name string

*/

case k@XMet hodTypeRender er Get Ni ckNaneString: {
return (TQ@XFunctionPointer) SR Get NanmeStri ng;

br eak;

}

The changes to Renderer.h explain this:

*

k@B XMet hodTypeRender er Get Ni ckNaneSt ri ng

Al'lows an application to collect the nane of the renderer for
display in a user interface itemsuch as a nenu.

I f dataBuffer is NULL actual DataSi ze returns the required size in
bytes of a data buffer |arge enough to store the nane.

bufferSize is the actual size of the menory bl ock pointed to by
dat aBuf f er

* %k X o kX 3k X X X X X T~

actual DataSi ze - on return the actual nunber of bytes witten to the



* puffer or if dataBuffer is NULL the required size of dataBuffer

*

* OPTI ONAL
*/

#def i ne k@XMet hodTypeRender er Get Ni ckNaneStri ng \
@_METHOD TYPE('r','d ,'n','s")
typedef TQ@Status (Q>3D CALLBACK *T@XRender er Get Ni ckNaneSt ri ngMet hod) (
unsi gned char *dataBuffer,
unsi gned | ong bufferSize,
unsi gned | ong *act ual Dat aSi ze) ;

Summary

Developerswill definitely want to provide support for plug-insin their QD3D applications. Applications
which properly support plug-inswill be able to take advantage of any existing and future third-party
renderers, giving them a distinct advantage over applications which don't provide such support.

Adding plug-in support in aQD3D application isfairly easy. Here's what an application must do in
order to provide support for plug-ins:

e Query QD3D to find out which renderers are available
e Construct alist of available renderers so your users can select the desired renderer

e Determineif the renderer isinteractive
e Set therenderer in response to a user selection

Further References

e 3D Graphics Programming With QuickDraw 3D , Addison-Wesley
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