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Summary

This Technote describes the building and use of

cursor components. Cursor components allow you to
build custom color cursors completely under your
control. Unlike previous color cursors on the Macintosh,
these components allow much more flexibility.

Cursors created utilizing this component are pretty
unlimited. They could be extralarge, thousands or
millions of colors, transparent, situationally intelligent,
and/or animated. The design is contrained only by your
imagination.

Cursor components are built in two parts. The main part
is the component itself, which can be built by expanding
on the sample code sections provided in this Technote.
The second part is the application that instantiates and
controls the cursor. The second half of this technote will
provide guidance on ways to do this. The last section of
this technote will address cursor flicker and present a
solution to the problem.
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Prerequisites and Resour ces

The Cursor Component SDK provides a sample application from which most of this Technotes code
samples are taken. Y ou should study this application and its cursor components carefully. These are very
good starting points.

When building an application, there will be two parts (at least): the application itself and the cursor
component(s). The simplest way to put together the componentsis as code resources. To this end, the
SDK sample projects provide a good starting point. (Duplicating the cursor component projects and
working from there would seem to be the smplest approach.) The application is much smpler. A short
study of the cursor code showsthat it is very portable, and can be worked into amost any existing
application.

Developers will need Universal Interfaces 3.3 to develop cursor components. Thisis due to new
functionality that has been added to QuickDraw headers and interfaces to support cursor components.

Onelast note: cursor components are available only with Mac OS 9.0 and later; therefore, you should
always have afallback if you plan deployment on systems prior to Mac OS 9.0. Additionally, currently
cursor components are not supported under Mac OS X and Carbon. This may change in the future, and
this Note will be updated as necessary.

Back to top

Limitations

Currently, on Mac OS 9, Cursor Components have afew limitations. Dueto ATI RAGE 128 video
hardware architecture the cursor can exhibit flicker. Thisflicker varies with different monitor settings and
from system to system. See the Fighting Flicker for more information of preventing this problem.

Additionally, Cursor Components do not function with PowerBooks due to adverse interactions with the
"mousetrails' feature. Thereis no workaround, athough this may be fixed in the future.

Finally, all cursor drawing and erasing happens at interrupt time. (Thiswill be discussed later in this
Technote.) Thus, you should use particular care in designing the drawing and erasing portion of the
component, relying only on interrupt-safe functions for these sections. The Interrupt-Safe Routines
Technote isagood source for thisinformation.

Back to top

Building Components

The component is built as a code resource. The main parts are the actual cursor code file and the resource
data. In most cases, image datais stored in the resource, while behavior is defined by the code file.

The cursor component API consists two basic sections. The first section, the component manager, can be
adopted straight from the code below and provides one main and four basic functions. This section
handles the main function, dispatching, opening and closing the component, and responding to version
information requests. The code provided will suit most needs. Be sureto look at the allocation of the

Cur sor @ obal sRecor d. It should be adapted to the specific needs of your cursor component. Normally,
you can keep the standard return of TRUE for al the casesin the Conponent CanDo functions, but if you
do not support all cases you should return FALSE for those that you do not. An example implementation
of the component manager section is shown below. As stated previoudy, this section isfairly
straightforward and the code below can be utilized with very little modification.
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struct Cursord obal sRecord

{
Component | nst ance sel f;
Rect bounds;
Poi nt hot Spot ;
Ul nt 32 ani m ndex;
Ul nt 32 devi ceCount ;
Cur sor Devi ceRecor d deviceList[12]; // fixed 12 displays max
1
typedef struct Cursord obal sRecord Cur sor d obal sRecord;
t ypedef Cursord obal sRecord * Cur sor d obal sPtr;
t ypedef Cursord obal sPtr * Cur sor d obal sHnd;
R i LT R R R R

/1 Routine descriptors
Rout i neDescri pt or Conponent CanDoRD =
BU LD_ROUTI NE_DESCRI PTOR (uppCal | Conponent CanDoPr ocl nf o,
(ProcPtr) Conmponent CanDo) ;
Rout i neDescri pt or Conponent Get Ver si onRD =
BUI LD_ROUTI NE_DESCRI PTOR (uppCal | Conmponent Ver si onPr ocl nf o,
(ProcPtr) Conponent Get Ver si on) ;
/1 Describe the nain entry
Rout i neDescri pt or mai NRD =
BUI LD_ROUTI NE_DESCRI PTOR (uppConponent Rout i neProcl nfo, main);

pascal Conponent Resul t
nmai n
(Conponent Par anet ers *par ans, char **storage)

{

Conmponent Result result = noErr;

/1 1f the selector is less than zero, it's a Conponent nmanager sel ector.

i f (paranms->what < 0)
swi tch (parans->what)

case kComponent OpenSel ect:
return Cal | Wt hSt oragePl (st or age,
par amns,
Conponent Qpen,
uppCal | Conrponent QpenPr ocl nf o) ;

case kComnponent Cl oseSel ect :
return Cal | Wt hSt oragePl (st or age,
par amns,
Conmponent C ose,
uppCal | Corponent Cl osePr ocl nf 0) ;

case kComnponent CanDoSel ect :
return Cal | Conponent Functi on( par ans,
&Conponent CanDoRD) ;

case kConponent Ver si onSel ect :
return Cal | Conponent Functi on( par ans,
&Conponent Get Ver si onRD) ;

def aul t :
return noErr;
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}

switch (parans->what)

case kCursor Conponentlnit:
return Cal |l Wt hSt oragePl (st orage,
par ans,
Cursorlnitialize,
uppCur sorl ni t Procl nf o) ;

case kCursor Conponent Get | nf o:
return Cal | Wt hSt oragePl (st orage,
par ans,
CGet Cur sor | nf o,
uppGet Cur sor I nf oPr ocl nf 0) ;

case kCursor Conponent Set Dat a:
return Cal |l Wt hSt oragePl (st orage,
par ans,
Set Cur sor Dat a,
uppSet Cur sor Dat aPr ocl nf 0) ;

case kCursor Conponent Reconfi gure:
return Cal |l Wt hSt oragePl (st orage,
par ans,
Cur sor Reconfi gure,
uppCur sor Reconfi gur eProcl nf o) ;

case kCursor Conponent Dr aw.
return Cal |l Wt hSt oragePl (st orage,
par ans,
Cur sor Dr aw,
uppCur sor Dr awPr ocl nf 0) ;

case kCursor Conponent Er ase:
return Cal |l Wt hSt oragePl (st orage,
par ans,
Cur sor Er ase,
uppCur sor Er asePr ocl nf 0) ;

case kCursor Conponent Move:
return Cal | Wt hSt oragePl (st orage,
par ans,
Cur sor Mbve,
uppCur sor MovePr ocl nf 0) ;

case kCursor Conponent Ani mat e:
return Cal | Wt hSt oragePl (st orage,
par ans,
Cur sor Ani nat e,
uppCur sor Ani mat ePr ocl nf 0) ;

def aul t:
result = uni npErr;
br eak;

}

return result;
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pascal Conponent Resul t
Conmponent Open
(Cursord obal sHnd storage, Conponentlnstance self)
{
#pragma unused (storage)
Conponent Result result = noErr;

storage =
(Cur sor d obal sHnd) NewHandl ed ear (si zeof (Cur sor d obal sRecord));
if (storage !=nil )

Set Conponent | nst anceSt or age(sel f, (Handl e) st orage);

/1 keep an instance of ourself
(*storage)->self = self;

}

el se
result = Menkrror();

return result;

}

pascal Conponent Resul t
Conponent C ose
(Cursord obal sHnd storage, Conponentlnstance self)

{
if (storage !=nil)
Di sposeDevi ceRecords(storage);
Di sposeHandl e( (Handl e) st or age) ;
}
return(noErr);
}

pascal Conponent Resul t
Conponent CanDo
(short selector)

switch (selector)

{
case kConponent OpensSel ect:
case kComponent Cl oseSel ect :
case kComponent CanDoSel ect :
case kConponent Ver si onSel ect :
case kCursor Conponentlnit:
case kCursor Conponent Get | nf o:
case kCursor Conponent Set Dat a:
case kCursor Conponent Reconfi gure:
case kCursor Conponent Dr aw.
case kCursor Conponent Er ase:
case kCursor Conponent Move:

return true;

defaul t:
return fal se;

}

/* Version information */
#defi ne CURSOR COVPONENT REV 1
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#def i ne kCur sor Conponent Ver si on 1

pascal Conponent Resul t
Conponent Get Ver si on
(void)
{
/1 Cursor Conponent interface version in hi word,
/1 code rev in |lo word
return ((kCursor Conmponent Versi on << 16) | CURSCOR_COVPONENT_REV);

The second section of the component is the cursor component functions. This consists of eight basic
functions that handle the main processing, drawing and erasing of your cursor. We will cover each
functional areain detail, but you are advised to look closely at the examples provided for basic structure
and functiondlity.

Cursorlinitialize

This function should create a cursor image, mask and save under buffers, and other info for each device. It
will be called once when the component is opened and again when display devices are reconfigured or
removed. The function Cr eat eDevi ceRecor ds, included in the sample and shown below, shows an
example of handling the tasks of creating the image, mask and save under buffers for each device. Thisis
important since cursors can span multiple devices, and devices can have different color depths resulting in
different buffer pixel formats. If the buffers are successfully allocated, Cr eat eDevi ceRecor ds calls back
to Set Cur sor Dat a to set up the new cursors. Noticealsothecall to 1 ni ti al i zeCur sor Fl ush. Thisis
designed to correct aflicker condition that may occur in some system configurations. See the Fighting
Flicker for more information. Below is an example of a basic implementation of Cursor I nitial i ze and
Cr eat eDevi ceRecor ds.

pascal Conponent Resul t
Cursorlnitialize
(Cursord obal sHnd st orage)

{
Conponent Result result;
Rect theRect = {0, 0, 16, 16};
Poi nt hot Spot = {0, O0};
if (storage !=nil)
result = InitializeCursorFlush();
if (result == noErr)
{
(*storage) - >bounds = theRect;
(*st orage) - >hot Spot = hot Spot ;
(*storage) - >devi ceCount = 0;
result = CreateDeviceRecords(storage);
}
}
return result;
}

static OSErr
Cr eat eDevi ceRecor ds
(Cursord obal sHnd cursord obal s)

CSEr r err;
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GDHandl e t heDevi ce;
GNorl dPtr t heWor | d;
Pri vat eCur sor Dat a dat a;

Ul nt 32 counter;
SInt16 dept h;
Rect bounds;
short i ndex;

bounds = (*cursord obal s) - >bounds;

/] start with the first device
t heDevi ce = DMGet Fi rst ScreenDevi ce(true);
while (theDevice !'= nil)

{
counter = (*cursord obal s)->devi ceCount;
depth = (*(*theDevi ce) - >gdPMap) - >pi xel Si ze;
(*cursord obal s) - >devi ceLi st[counter].device = nil;
(*cursord obal s) - >devi celLi st[ counter].saveUnder = nil;
for (index = 0; index < kNunberOf Ani mations; index++)
{
(*cursord obal s) - >devi celLi st[counter].cursorl mage[index] = nil;
/1l create GMrlds to hold i mages of cursor expanded to the bitdepth
/1 of this device
err = Createl mageWr !l d( & heWsrl d, depth, &bounds, theDevice);
if (err == noErr)
(*cursor d obal s) - >devi ceLi st[ counter]. cursorlmage[i ndex] =
t heWor | d;
}
if (err == noErr)
{
/1l create a GWrld to hold mask
err = Createl nageWr | d( & heWrl d, depth, &bdounds, theDevice);
if (err == noErr && theWsrld !'= nil)
{
(*cursor d obal s) - >devi celLi st[ counter]. maskl mage = t heWrl d;
/1l create a GWrld to hold saved screen inmage
err = Createl nageWr | d( & heWrl d, depth, &bounds, theDevice);
if (err == noErr && theWsrld !'= nil)
{
(*cursord obal s) - >devi celLi st[ counter].saveUnder = theWrl d;
(*cursord obal s) - >devi celLi st[ counter]. device = theDevi ce;
/1 increnment nunmber of instances counter
(*cursord obal s) - >devi ceCount ++;
}
} }
t heDevi ce = DMGet Next Scr eenDevi ce(t heDevi ce, true);
}
if (err !'= noErr)

for (index = 0; index < kNunberOf Ani mations; index++)

if ((*cursord obal s)->deviceList[counter].cursorlnage[index] != nil)
Di sposeGWr i d
((*cursord obal s) - >devi ceLi st[counter]. cursorlmage[i ndex]);



TN 1196: Cursor Components

}
if ((*cursord obal s)->deviceList[counter]. masklmage != nil)
Di sposeGMr | d((*cursor d obal s) - >devi ceLi st counter]. maskl mage) ;
if ((*cursord obal s)->deviceList[counter].saveUnder != nil)
Di sposeGWr | d( (*cursor d obal s) - >devi celLi st[ counter]. saveUnder);
}
el se
/1 fill out the cursor data
err = SetCursorData(cursord obals, &data);
}

return err;

GetCursorinfo

Thisfunction fills out the Cur sor | nf o structure passed in. The structure pointer should be checked for
validity and filled with the appropriate information. The version will bekCur sor Conponent sVer si on.
The capabilitiesfield can either be O for minimal capabilitiesor cur sor DoesAni mat e to indicate that the
cursor will be animating (i.e., changing image data on per-frame basis). ani mat eDur at i on should be set
to the number of ticks between frames. At thistime only constant-rate animation is supported (i.e., each
frame has the same duration). The last two fields, bounds and hot spot , should be appropriate for the
cursor and must be zero based. Remember that you will be drawing the entire bounds at interrupt time.
Cursors that are too large will cause dow overal machine performance while they are displayed. An
example of Get Cur sor | nf o isshown below.

pascal Conponent Resul t
Get Cursorinfo
(Cursord obal sHnd storage, Cursorlnfo *info)

{

OSEr r err = nofrr;

if (info!=nil)

{
i nf o- >versi on = kCur sor Conponent sVer si on;
/1l use zero for mnimal capabilities
i nfo->capabilities = cur sor DoesAni mat e
/1 nunber of ticks between aninmations (zero for none)
i nf o- >ani mat eDur ati on = 15;
i nf o- >bounds = (*storage)- >bounds;
i nf o- >hot spot = (*storage)->hot Spot ;

}

el se
err = parankrr;

return err;
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SetCursorData

This function enables an application to pass data to the cursor component. Thefirst parameter isa handle
to thecur sor @ obal sRecor d. The second parameter isa pointer to private datathat is passed in by the
application. This function'simplementation can range from nothing to as complex as needed. The
following example implementation shows using Set Cur sor Dat a to change the cursor image via pictures
from aresourcefile.

pascal Conponent Resul t

Set Cur sor Dat a

(Cursord obal sHnd st orage

PrivateCursorPtr data)

{
Conponent Resul t result = -1
Pi cHandl e cursorPict;
Pi cHandl e maskPi ct ;
Ghorl dPtr i mgeWr | d;
GWor | dPtr ol dPort;
GDHandl e ol dGD
Rect t heRect ;
short resFile;
short (o
short i ndex;

/1 hide the cursor since we are going to change it
H deCursor();

/1l wack the values to those known by cursor so denp app works

dat a- >pi cturel D kCur sor Pi cturel D

dat a- >hot Spot . h (short) (((*storage)->bounds.right -
(*storage)->bounds. left) / 2);

(short) (((*storage)->bounds. bottom -
(*storage)->bounds.top) / 2);

dat a- >hot Spot . v

reskFil e = OpenConponent ResFi | e( (Conponent) (*st orage) - >sel f);

if (resFile I=-1)

{
cursorPict = GetPicture((short)data->picturel D)
maskPi ct = Get Pi cture((short) (data->picturel D + kNumber O Ani nati ons));
if (cursorPict !=nil &% maskPict !'= nil)

theRect = (*storage)->bounds;
CGet GWOr | d( &ol dPort, &ol dGD);
for (¢ = 0; ¢ < (*storage)->devi ceCount; c++)
{
for (index = 0; index < kNunberOf Ani mations; index++)
{
i mageWrl d = (*storage)->deviceList[c].cursorlmge[index];
cursorPict = GetPicture((short)(data->picturelD + index));
if (inmageWorld !'= nil & cursorPict !'=nil)
Set GWor I d(i mageWwrld, nil);
Dr awPi ct ure(cursorPict, &t heRect);
}

—_———

i mageWorl d = (*storage)->devicelList[c].mskl nage
f (imageWrld !'= nil)

~——

Set GWrl d(i mageWorl d, nil);
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Dr awPi ct ur e(maskPi ct, &t heRect);
}

}
SetPort ((G af Ptr)ol dPort);
Set GDevi ce(ol dGD) ;

(*storage) - >hot Spot = dat a- >hot Spot ;

/1 Now tell Quickdraw we changed
result = Cursor Conponent Changed( (*storage)->sel f);

}
O oseConponent ResFi |l e(resFil e);

}

/1 show the new cursor
ShowCur sor () ;

return result;

Cursor Reconfigure

Thisfunction is called when the graphics environment has changed. The component should now rebuild
its cursors (if required) to correspond to the new environment. A simple example implementation is below.

Thisexample callsDi sposeDevi ceRecor ds, aso shown below, which is the de-all ocation function for
Cr eat eDevi ceRecor ds (shown above).

pascal Conponent Resul t
Cur sor Reconfi gure
(Cur sord obal sHnd st orage)

{
Conponent Resul t result;
if (storage !=nil)
/1 dispose of old device records if they exist
if ((*storage)->devi ceCount > 0)
Di sposeDevi ceRecords( st orage);
result = CreateDeviceRecords(storage);
}
return result;
}

static void
Di sposeDevi ceRecor ds
(Cursord obal sHnd cursor d obal s)

{
SInt 16 i ndex;

SInt 16 cur sor | ndex;
for (index = 0; index < (*cursord obal s)->devi ceCount; index++)
{ (*cursord obal s) - >devi ceLi st[index].device = nil;
for (cursorlndex = 0; cursorlndex < kNumber Of Ani mati ons; cursorl ndex++)

if ((*cursord obal s)->devi ceLi st[index].cursorlmge[cursorlindex] !=nil)
Di sposeGWril d
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((*cursor d obal s) - >devi ceLi st[index]. cursorl nage[ cursor | ndex]);
if ((*cursord obal s)->devi ceLi st[index].saveUnder != nil)

Di sposeGWr | d( (*cursor @ obal s)->devi celLi st[i ndex] . saveUnder);
(*cursord obal s) - >devi celLi st[i ndex].saveUnder = nil;

}
(*cursord obal s) - >devi ceCount = 0;
}
CursorDraw

Thisisthe core of the cursor component, and it will be called every time the cursor is drawn for every
display that the cursor spans. Additionally, since cursors are drawn at interrupt time, this function must not
move memory (call Memory Manager routines). The first parameter, as usua, isahandleto

Cur sor @ obal sRecor d. Following thisis aGbHandl e for the GDevi ce on which to draw the cursor. The
component should use thisinformation to find the correct cursor imagesto draw. Thisis handled in the
example by the Fi ndDevi ceRecor dI ndex function. Thisfunction, like the othersin this example, works
together with Fi ndDevi ceRecor dI ndex locating the specific index that corresponds to the cursor image
datafor the device passed in. The component developer is free to implement this functionality any way you
prefer. The last parameter isthe point at which to draw the cursor (in locate coordinates). This can be
negative if the origin of the cursor is on an adjacent display.

Once the cursor datais found and you have the display and point, the cursor needs to be drawn. It iskey
to note that this entire drawing sequence occurs at interrupt time; it should be quick and use only
interrupt-safe routines. Additionally, the plotted cursor must be clipped to the appropriate device. Lastly,
the plotting code absolutely must save the data underneath the cursor image prior to plotting the new one.
Thiscan be done all at once, or pixel-by-pixe, as shown in the example. Pl ot Maskedl mageW t hSave IS
shown below as an example of how to plot and save the cursor data. The last call in thisroutine,

Cur sor Fl ush, isrequired to previously mentioned flicker condition that can occur in cursor components.
See the Fighting Flicker section for afull explanation.

pascal Conponent Resul t
Cur sor Dr aw
(Cursord obal sHnd storage, CGDHandl e devi ce, Point *position)

{
SInt16 i ndex;
i ndex = Fi ndDevi ceRecordl ndex (st orage, device);
if (index !'=-1)
{
Pl ot Maskedl mrageW t hSave (device, *position,
(*storage) - >devi ceLi st[index]. cursorl nmage
[ (*st orage) - >ani ml ndex] - >por t Pi xMap,
(*storage) - >devi celLi st[i ndex] . maskl nage- >port Pi xMap,
(*storage) - >devi ceLi st[i ndex] . saveUnder - >port Pi xMap) ;
}
return nokrr;
}

static Slntl6
Fi ndDevi ceRecor dl ndex
(Cursord obal sHnd cursord obal s, GDHandl e fi ndDevi ce)

Ul nt 16 i ndex;
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for (index = 0; index < (*cursord obal s)->devi ceCount;

if ((*cursord obal s)->devi ceLi st[index].device ==
return index;

}
// didn't find device
return -1;

}

static void

Pl ot Maskedl mrageW t hSave

(CGDHandl e devi ce, Point nouse, PixMapHandl e srcPix,
Pi xMapHandl e nskPi x, Pi xMapHandl e savePi x)

{
Rect t heRect ;
Ul nt 32 h;
Ul nt 32 V;
Ul nt 32 srcHStart;
Ul nt 32 srcVStart;
Ul nt 32 of f RowByt es;
Ul nt 32 dst RowByt es;
Sl nt 32 srcHei ght ;
Sl nt 32 srcWdt h;
Ul nt 32 devi ceHei ght ;
Ul nt 32 devi ceW dt h;
Ul nt 32 of f O f set;
Sl nt 32 xOF f set ;
Sl nt 32 yOf f set;
U nt 16 dept h;
Ptr sr cBase;
Ptr nskBase;
Ptr dst Base;
Ptr saveBase;
Ptr srcDat a;
Ptr nskDat a;
Ptr dst Dat a;
Ptr saveDat a;

/'l get base of src, msk, and save
srcBase = (*srcPix)->baseAddr;
nmskBase = (*nskPi x) - >baseAddr;
saveBase = (*savePi x) - >baseAddr;

of f RowBytes = (*srcPix)->rowBytes & Ox7FFF;

/1l get base and rowbytes of destination

dst Base = (*(*device)->gdPMap) - >baseAddr ;

dst RowBytes = (*(*devi ce) - >gdPMap) - >r owByt es & OxX7FFF;
depth = (*(*devi ce) - >gdPMap) - >pi xel Si ze;

t heRect = (*device)->gdRect;
deviceWdth = theRect.right - theRect.left;
devi ceHei ght = theRect.bottom - theRect.top;

t heRect = (*srcPix)->bounds;
srcWdth = theRect.right - theRect.left;
srcHei ght = theRect.bottom - theRect.top;

xOF f set
yO f set
srcHStart = O;
srcVStart = 0O;

nouse. h;
nouse. v;

i ndex++)

fi ndDevi ce)
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[/ trimh
if (xOfset < 0)
srcWdth -= -xOff set;
srcHStart = -xOff set;
xOfFfset = 0O;
}
el se
if ((xOffset + srcWdth) > deviceWdth)
srcWdth = deviceWdth - xOfset;
}
/Il trimy
if (yOfset < 0)
{
srcHei ght -= -yOfset;
srcVStart = -yOffset;
yOfset = 0;
}
el se
if ((yOfset + srcHeight) > deviceHeight)
srcHei ght = devi ceHei ght - yOfset;
}
swi tch (depth)
case 1:
case 2:
case 4:
case 8:
DebugStr ("\ pDon't handl e i ndexed yet");
br eak;
case 16:
/1 need to align this stuff
{
Ul nt 16 *srcPi xel ;
Ul nt 16 *nmskPi xel ;
Ul nt 16 *dst Pi xel ;
Ul nt 16 *savePi xel ;

off Offset = (srcVStart * of f RowByt es)

srcDat a
nskDat a

srcBase + of fOff set;
nskBase + of f Of f set;

saveData = saveBase + of fOf f set;

dst Dat a

dstBase + (yOfset * dstRowBytes) + (xOfset << 1);

for (v = 0; v < srcHeight; v++)

{

sr cPi xel
nskPi xel
dst Pi xel
savePi xel

for (h =

0;

(Unt16 *)srcData;
(Unt16 *)nskDat a;
(U nt16 *)dstData;
(U ntl6 *)saveDat a;

h < srcWdth; h++)

i f (*nskPixel ++ == 0x00)

{

+ (srcHStart << 1);

Page: 13



TN 1196: Cursor Components Page: 14

*savePi xel = *dst Pi xel ;
*dst Pi xel = *srcPixel;

}

dst Pi xel ++;
srcPi xel ++;
savePi xel ++;

}

srcData += of f RowByt es;
nmskDat a += of f RowByt es;
dst Data += dst RowByt es;
saveDat a += of f RowByt es;

}
}
br eak;
case 32:
{
Ul nt 32 *srcPi xel ;
Ul nt 32 *mskPi xel ;
Ul nt 32 *dst Pi xel ;
Ul nt 32 *savePi xel ;
offOffset = (srcVStart * of f RowBytes) + (srcHStart << 2);
srcData = srcBase + of fffset;
nskDat a = nskBase + of f O fset;
saveData = saveBase + of f O fset;
dstData = dstBase + (yOfset * dst RowBytes) + (xOfset << 2);
for (v = 0; v < srcHeight; v++)
{
srcPixel = (U nt32 *)srcDhat a;
mskPi xel = (Ul nt32 *)nskDat a;
dstPixel = (U nt32 *)dstDat a;
savePi xel = (U nt32 *)saveDat a;
for (h =0; h < srcWdth; h++)
{
i f (*nskPixel ++ == 0x00)
{
*savePi xel = *dst Pi xel ;
*dst Pi xel = *srcPi xel ;
srcPi xel ++;
dst Pi xel ++;
savePi xel ++;
}
srcbData += of f RowByt es;
nmskDat a += of f RowByt es;
saveDat a += of f RowByt es;
dst Dat a += dst RowByt es;
}
}
br eak;
defaul t:
br eak;

Cur sor Fl ush(devi ce);
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CursorErase

Thisfunction really isadrawing function. It just undoes the work done by Cur sor Dr aw by restoring the
save screen image data. The parameters are the same asfor Cur sor Dr aw and have the same caveats. The
applicable save data must be found based on the GDHandl e parameter. Rest or eMasked| nage (as shown
below) restores the clipped data back to the screen. Aswith other component functions, this must be
interrupt safe.

pascal Conponent Resul t
Cur sor Er ase
(Cursord obal sHnd storage, CGDHandl e devi ce, Point *position)

{
SInt16 i ndex;

i ndex = Fi ndDevi ceRecor dl ndex (st orage, device);
if (index !'= -1)
{
Rest or eMaskedl nage(devi ce, *position,
(*storage) - >devi ceLi st[i ndex] . saveUnder - >port Pi xMap,
(*storage) - >devi ceLi st[i ndex] . maskl mage- >port Pi xMap) ;
}

return noErr;

}

static void
Rest or eMaskedl mage
(CGDHandl e devi ce, Point nouse, PixMapHandl e srcPix, PixMapHandl e nmskPi x)

{

Rect t heRect ;

Ul nt 32 h;

Ul nt 32 V;

Ul nt 32 srcHStart;
Ul nt 32 srcVStart;
Ul nt 32 of f RowByt es;
Ul nt 32 dst RowByt es;
Ul nt 32 of f O f set;
Sl nt 32 srcHei ght ;
Sl nt 32 srcWdt h;

Ul nt 32 devi ceHei ght ;
Ul nt 32 devi ceW dt h;
Sl nt 32 xOF f set ;

Sl nt 32 yO f set;

Ul nt 16 dept h;

Ptr srcBase;

Ptr dst Base;

Ptr nskBase;

Ptr srcDat a;

Ptr dst Dat a;

Ptr nskDat a;

/1l get base of src and mask

srcBase = (*srcPi x)->baseAddr;

nskBase = (*nskPi x) - >baseAddr;

of f RowByt es = (*srcPi x)->rowBytes & Ox7FFF;

/1l get base and rowbytes of destination
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dst Base = (*(*device)->gdPMap) - >baseAddr ;
dst RowBytes = (*(*devi ce)->gdPMap) - >r owByt es & Ox7FFF;
depth = (*(*devi ce)->gdPMap) - >pi xel Si ze;

t heRect = (*device)->gdRect;
deviceWdth = theRect.right - theRect.left;
devi ceHei ght = theRect.bottom - theRect.top;

t heRect = (*srcPix)->bounds;
srcWdth = theRect.right - theRect.left;
srcHei ght = theRect.bottom - theRect.top;

xOF f set
yO f set
srcHSt art
srcVSt art

I
3 3
cC C
n un
@ O
_<_3

[/ trimh

if (xOfset < 0)

{
srcWdth -= -xOfset;
srcHStart = -xOff set;
xOFfset = 0;

}

if ((xOffset + srcWdth) > deviceWdth)
srcWdth = deviceWdth - xOfset;

/Il trimy

if (yOfset < 0)

{
srcHei ght -= -yOfset;
srcVStart = -yOffset;
yOfset = 0;

}

if ((yOfset + srcHeight) > deviceHeight)
srcHei ght = devi ceHei ght - yOfset;

swi tch (depth)

case 1:
case 2:
case 4.
case 8:
DebugStr ("\ pDon't handl e i ndexed yet");
br eak;
case 16:
/1 need to align this stuff
{
Ul nt 16 *srcPi xel ;
Ul nt 16 *dst Pi xel ;
Ul nt 16 *mskPi xel ;

offOFf set = (srcVStart * of fRowBytes) + (srcHStart << 1);

srcData = srcBase + of f O f set;
nskData = nskBase + of fOff set;
dstData =

for (v = 0; v < srcHeight; v++)

s
dstBase + (yOfset * dstRowBytes) + (xOfset << 1);
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srcPi xel
dst Pi xel
nmskPi xel

(Unt16 *)srcData;
(Unt16 *)dstData;
(Unt16 *)nskDat a;

for (h = 0; h < srcWdth; h++)

{
i f (*nmskPixel == 0x00)

*dst Pi xel = *srcPi xel ;

}

dst Pi xel ++;
mskPi xel ++;
srcPi xel ++;

}

srcData += of f RowByt es;
nskDat a += of f RowByt es;
dst Data += dst RowByt es;
}
}
br eak;

case 32:
{
Ul nt 32 *srcPi xel ;
Ul nt 32 *dst Pi xel ;
Ul nt 32 *mskPi xel ;

offOffset = (srcVStart * of f RowBytes) + (srcHStart << 2);
srcDat a

nskDat a
dst Dat a

srcBase + of fOff set;
nskBase + of f O f set;
dst Base + (yOifset * dstRowBytes) + (xOffset << 2);

for (v = 0; v < srcHeight; v++)
{
srcPi xel
dst Pi xel
nmekPi xel

(Unt32 *)srcDat a;
(Ul'nt32 *)dstDat a;
(U'nt32 *)nskDat a;

for (h =0; h < srcWdth; h++)

{
if (*nmskPixel == 0x00)

*dst Pi xel = *srcPi xel ;

}

dst Pi xel ++;
nmskPi xel ++;
srcPi xel ++;

}

srcData += of f RowByt es;
nmskDat a += of f RowByt es;
dst Data += dst RowByt es;

}
}
br eak;

defaul t:
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br eak;

CursorMove

This function must both erase and restore the last image, and draw anew image. To this end, both the old
position and new position are provided. Again, thisal happens at interrupt time; the GbHandl e must be
used to determine the cursor datato restore and draw the screen and cursor image. All the caveats for the
previoudly described plotting functions apply.

pascal Conponent Resul t
Cur sor Move
(Cursord obal sHnd storage, CGDHandl e device, Point *lastPosition, Point *newPosition)

{

SInt16 i ndex;

i ndex = Fi ndDevi ceRecordl ndex(storage, device);
if (index !'= -1)

{

Rest or eMaskedl mage(devi ce, *lastPosition,
(*storage) - >devi ceLi st[i ndex] . saveUnder - >port Pi xMap,
(*storage) - >devi ceLi st[i ndex] . maskl mage- >port Pi xMap) ;
Pl ot Maskedl mrageW t hSave(devi ce, *newPosition,
(*storage)->devicelLi st[index].cursorlmage
[ (*st orage) - >ani m ndex] - >por t Pi xMap,
(*storage) - >devi celLi st[i ndex] . maskl nage- >port Pi xMap,
(*storage) - >devi ceLi st [i ndex] . saveUnder - >port Pi xMap) ;

}

return noErr;

Cursor Animate

The last function in the component API is Cur sor Ani mat e. It isresponsible for indexing through the
cursor's various images. Y ou will only need to provide this function if your component handles animation.
The animate function is called once for each display. In the example case, we smply index through
pre-rendered images so we care only about the first display. If your component renders each frame on the
fly, you will most likely require notifications for each display. Once again, the specifics of the animate
function are completely defined by your cursor implementation. Below is asmple example of arotating
animation.
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pascal Conponent Resul t
Cur sor Ani mat e
(Cursord obal sHnd storage, CGDHandl e device, Point *I|astPosition)

{
#pragma unused (device, |astPosition)
Ul nt 32 i ndex;
i f (device == Get MainDevice())
{
i ndex = (*storage)->ani nl ndex;
i ndex++;
if (index > kNunberOf Animations - 1)
i ndex = O;
(*storage)->ani mM ndex = index;
}
return nokrr;
}
Resour ces

The cursor component compiled as a code resource needsa' t hng' resource, which alows the application
to identify the specific component it is accessing. Below is a simple example of abeach ball cursor's

"t hng' resource. Notethe kCur sor SubType: thiswill be used later to identify this particular cursor code
resource. Beyond this, you are free to use resources to store any data required to build the cursor.

#defi ne kCursorResl D 129

#def i ne kCur sor Nane "Beachbal | Cursor”
#defi ne kCursor Type "curs'

#def i ne kCursor SubType " bbcc'

#defi ne kCur sor Manuf act urer "appl’

resource 'thng' (kCursorReslD, kCursorNane, purgeable)
{
kCur sor Type,
kCur sor SubType,
kCur sor Manuf act ur er,
0x80000020,
kAnyConponent Fl agsMask,
‘crco',
kCur sor Resl D,
'STR ',
kCur sor Resl D + 5000,
"STR ',
kCur sor Resl D + 5050,
"1 CON',
kCur sor Resl D,
0x0,
8,
0,
{ /* array ConmponentPlatformnfo: 1 elenments */
[* [1] */
0x80000000, 'crco', kCursorReslD, platfornPowerPC
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Back to top

Using Components

Once the cursor component is created, an application must be created to instantiate it. The application
interface for the component isfairly smple. The basic requirements are that the code resource is loaded,
the cursor isinstantiated by opening it, and then it is set. Once this occurs the application can pass data
directly to the cursor. Finally, when it is done with it, close and unload it.

Registering Components

First, we look at handling the code resource. The code below registers the cursors code resource, allowing
it to be opened.

OSEr r
Regi st er Cur sor Conponent s
(voi d)
{
CSEr r err = -1,

i f (Regi st erConponent ResourceFile (CurResFile(), 0))
err = nofErr;

return err;

Opening the Cur sor

Once the component is registered, we can open the cursor. Thisisachieved by setting up a

Conponent Descr i pti on to look for the cursor component. The keys here are the subtype and the
manufacturer: ensure that these match your cursor's' t hng' resource. Once thisit completed, call

Fi ndNext Conponent to find the next component that fits the description. If thisreturns without error, the
component found can be used in the new QuickDraw function QpenCur sor Conponent to actually open
the cursor. OpencCur sor Conponent isdefined asfollows:

OSErr OpenCur sor Component ( Conmponent c¢, Conponentlnstance * ci);

The Conponent | nst ance parameter should be set on return to a specific instance the cursor that can used
with the other cursor component functions. This functionality can be seen in the example below, which
takes a component subtype and attempts to open it, in turn setting the global Conponent I nst ance as
applicable.
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voi d

OpenTheCur sor

(OSType subType)

{
OSEr r err;
Conmponent Descri ption t heDesc;
Component conp = nil;
Poi nt hot spot ;

/1 set up the descriptor

t heDesc. conponent Type ='curs';
t heDesc. conmponent SubType = subType;
t heDesc. conponent Manuf act ur er = "appl';
t heDesc. conponent Fl ags = 0L;

t heDesc. conponent Fl agsMask = 0L;

conp = Fi ndNext Conponent (0L, &t heDesc);
if (comp !'=nil)
{

err = OpenCursor Conponent (conp, &gConp);

if (err == noErr)
gCurrent SubType = subType;

el se
gConmp = nil;

if (err !'= noErr)
Handl eError(err, false);

Setting the Cur sor

After the cursor is opened it can be set. This should be done when the application wants to display the
particular cursor. To achieve this Set Cur sor Conponent iscall. The function is defined in QuickDraw.h

as.

OSErr Set Cur sor Conponent ( Conponent | nst ance ci);

This can be accomplished in the following simple manner.

voi d
Set TheCur sor
(void)

Set Cur sor Conponent ( gConp) ;
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Closing the Cur sor
Once the application is done with a particular cursor (and absolutely before exit), it should be close with
d oseCur sor Conponent defined as:

OSErr d oseCur sor Conponent (Conponent | nstance ci);

Again, thisis simply implemented in the sample by just checking for NI L and passing the global
Conponent | nst ance to the function as shown bel ow.

voi d
Cl oseTheCur sor
(voi d)

if (gConp !=nil)
{

O oseCur sor Conponent (gConp) ;
gComp = nil;

M odifying the Cur sor

Cursor components possess the Cur sor Conponent Set Dat a function, which alows modification of the
cursor. This can be used to change frame data, set a state, or just about anything else you can imagine. The
set data function is defined as:

OSErr Cur sor Conponent Set Dat a ( Conponent | nstance ci, |ong data);
Thisalows passing either direct data or a pointer to the cursor itself. An example of utilizing can also be

found in the example application's Set Cur sor Pi ct ur el D function that sets the bitmap for the current
CUrsor.
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OSEr r
Set CursorPicturel D
(short picturel D, Point *hotspot)

{

CSEr r err = nokrr;
Pri vat eCur sor Dat a dat a;
static short lastI D = -99;

/1 return if image is already set
if (lastlD == picturelD) return err;

/1 only set inmage if cursor is bitmap cursor...
i f (gCurrentSubType == kBit MapSubType)

{
data. picturel D = (I ong) pi cturel D

dat a. hot Spot = *hot spot;

err = Cursor Conponent Set Dat a( ( Conponent | nst ance) gConp, (| ong) &dat a);
if (err == noErr)
| ast|I D = picturel D
}

return err;

Basically cur sor Conponent Set Dat a provides an application-defined conduit to the cursor component,
but does not ater any outside characteristics. It isworthwhile to note if the call to

Cur sor Conponent Set Dat a modifies that appearance of the cursor, Cur sor Conponent Set Dat a should
cal cur sor Conponent Changed. Thiswill notify QuickDraw that the appearance and/or other info about
the cursor has changed. QuickDraw will re-interrogate the cursor for hotspot, bounds, etc., and redraw it.

Miscellaneous

If you are changing cursors (not just changing images) you should ensure that you open the new cursor
before closing the old one. Thiswill prevent the cursor from reverting to the arrow during the change.
Here's some example code to do this:

voi d
OpenNewCl osed d
(OSType subType)
{
Conmponent | nst ance ol dCur sor;

/] save the current cursor
ol dCur sor = gConp;

/1 open the new one
OpenTheCur sor (subType) ;

if (oldCursor !'= nil)

O oseCur sor Conponent (ol dCur sor) ;
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Fighting Flicker

Cursor flicker can occur when using color cursors under some circumstances. RAGE 128-based systems
may not flush their internal cache on every cursor redraw, causing some or al of the cursor to flicker.
This problem can be corrected by utilizing the included CursorFlush library. The CursorFlush header file
definestwo routines, | ni ti al i zeCur sor Fl ush and Cur sor Fl ush. The former should be called in the
CursorlInitialize function to set up the flush library. The later should be called when drawing is
complete to ensure the video card correctly displays the cursor image without flicker.

Back to top

Summary

Obvioudly, Cursor Components provide a useful and greatly expanded human interface element. At first,
they may seem difficult to implement. By reading this Technote and studying the code provided in the
SDK, you can see the implementation is straightforward, and the resourcesin the SDK provide agood
start. Freeform color cursors are here today on the Mac OS; it isonly your imagination that limits their
implementation. Go forth and build some awesome cursors.

Further References

@ Cursor Component SDK

o Technote 1104: Interrupt-Safe Routines

o |nside Macintosh: Imaging With QuickDraw
e Technote web site
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Downloadables

E Acrobat version of this Note (how many K?)
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