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31-13 

31-14 

return ( WindowPtr ->txS ize ); 

Related Topic 

D See also Chapter 23, " QuickDraw: Drawing." 

Is there any way to determine the length of styled 
text that is drawn given the font, size, style, etc? 

There are four Toolbox calls that return the widths of text. They all measure the 
text in the text characteristics of the current Grafporr. 

+ Ch a rW i d t h ( ) : returns the width of a character 

+ Text W i d th ( ) : returns the width of a block of characters in a buffer 

+ St ri ngWi dth () :returns the width in pixels of a Pascal string 

+ MeasureText( ): fills an array with the pixel offsets corresponding to 
the width of each character in a specified text buffer 

Can I use transfer modes when drawing text? 
You can use transfer modes with text. However, these are not the same transfer 
modes as the pattern modes tha t a re used to draw lines and shapes. The transfer 
modes for text a re the source transfer modes. The Toolbox function Tex tMod e ( ) 
is used to select the source transfer mode. The modes are: srcCopy, srcO r, 
s rcXor, s r cBic, not SrcCopy,notS r cOr,notS r cXor, no t SrcB i c. 

Why doesn't the text that I draw respond to the 
mode settings I select with PenMode? 

PenMod e ( ) affects the pen drawing and painting operations but not text operations. 
Use Tex t Mode ( ) to select a drawing mode for text drawing operations. The valid 
modes a re: srcCopy, s rcOr, srcXor, srcBic, notSrcCopy, not SrcOr, 
notS r cXor,notSrcBic. 
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How can I get the current textMode, so I can change 
it and then restore it when I'm done? 

The current text mode can be obtained from the current Gra£Port's txMode field. 
The QuickDra w global q d . the Port represents the current Gra£Port. The current 
text mode is qd. thePort- >txMode. Save this before you change the text mode. 
Restore it by calling TextMode() with the stored value. 

//************** 
void GetAndRestoreTextMode() 
{ 

short tMode: 

II get current text mode 
tMode = qd.thePort->txMode: 

//change mode and do your stuff 

II restore old text mode 
TextMode( tMode ); 

How do I draw dimmed (grayed-out) text? 

Todrawdimmedtext,call TextMode() tochangethetextmodetograyi sh Textor. 

The example below saves the current text mode, changes the text mode to 
grayi shTextOr, draws the text, and then restores the original text mode. 

//******************* 
void DrawGrayedText() 
{ 

short tMode: 

tMode = qd.thePort->txMode: 

TextMode(grayishTextOr); 
DrawString("\pDraw me in dimmed text."): 

TextMode( tMode ); 
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Related FAQs 

D 

D 

D 

D 

See also FAQ 2-10, "What RGB value does the System use for dimmed buttons, 
menus, and window titles?" 

See also FAQ 6-16, "How do I get my controls to dim with light gray instead of 
bitmapped gray?" 

See also FAQ 6-28, "How do you deactivate (gray-out) static text items and edit text 
items in a dialog?" 

See also FAQ 23-37, "How can I make text or an object appear dimmed or grayed­
out without redrawing it?" 

How can I draw rotated text? 
There is no ToolBox call or easy method to draw rotated text. The only way to get 
rotated text drawn on screen is to draw the text to an offscreen bitmap, manipulate 
the bitmap yourself, and then call Copy Bi ts ( ) to transfer it to your graphics port. 

Rotated String 

31-2 (a) 31-2 (b) 

Figure 31-2: Rotated 
Text. Figure 31-2(a) 
displays a window 
with text. Figure 
31-2(b) displays the 
same window after 
the text has been 
rotated 90 degrees 
counter-clockwise. 

QuickDraw GX and PostScript calls to PostScript supporting printers rotate text 
at any angle for you. 

The sample below draws a string rotated counter-clockwise 90 degrees on a win­
dow. The function Di spl ayRotatedStri ng() creates a window, calls 
RotateStri ng90() to get a bitmap containing the rotated text, and then calls 
CopyBi ts () to copy the bitmap to the window. 
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The routine Rot ate St r i n g 9 0 ( ) is where all of the fun is. First it stores the font 
information of the window it needs in order to draw the text on the bitmaps. It then 
creates a graphics port in which to draw the text in order to create the source 
bitmap. After setting the new graphics port to the window's font characteristics, it 
gets the font information about the string and uses it to determine how much 
memory needs to be allocated to the source bitmap. The string is then drawn onto 
it. Next the destination bitmap is created. The orientation of the bitmap is 
determined by the degree of rotation. Since our string is rotated 90 degrees, its 
height and width are the width and height of the source bitmap. This is represented 
by the bounds field of the destination bitmap. Finally, the bits of the source bitmap 
are transferred to the destination bitmap, translated by our rotation algorithm. This 
particular algorithm rotates the bitmap counter clockwise by 90 degrees. 

II******************************** 
void DisplayRotatedString() 
{ 

WindowPtr 
BitMap 
Re ct 

window 

window: 
destMap: 
destRect: 

NewWindow( nil. &windowRect. "\pRotate String", 
true, 

noGrowDocProc,(WindowPtr)-1, true, nil): 
SetPort(window): 
TextSize(16): 

II get bitmap that contains string 
II rotated 90 degrees to the right 
RotateString90( "\pRotated String", &destMap); 

II copy rotated string bitmap to window 
destRect = destMap.bounds: 
OffsetRectC&destRect, 20,20): 
CopyBits( &destMap, &window->portBits. &destMap.bounds, 

&destRect, srcCopy, nil); 

while( !Button()): 
DisposePtr(destMap.baseAddr); 
DisposeWindow( window ); 
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II******************************** 
OSErr RotateString90( Str255 str. BitMap *destMap) 
{ 

Graf Port 
Graf Ptr 
BitMap 
Fontinfo 
short 
short 
short 
short 
short 
short 
char 

srcPort; 
oldPort; 
srcMap; 

fontinfo; 
fontHeightBits, fontHeightBytes: 
fontWidth, fontWidthBytes; 
destWidth,destHeight; 
row, column: 
texFont.texFace,texMode,texSize: 
err: 
*srcPtr, *destPtr; 

GetPort(&oldPort); 

II get font characteristics of current port 
II string will be drawn in it. 
texFont qd.thePort->txFont; 
texFace qd.thePort->txFace; 
texMode qd.thePort->txMode; 
texSize qd.thePort->txSize: 

II************ 
II create source graphics port. string 
II will be drawn in here 
II to create src bitmap for rotaion 
II************ 
OpenPort( &srcPort); 
SetPort(&srcPort); 

TextFont(texFont); 
TextFace(texFace); 
TextMode(texMode); 
TextSize(texSize); 
GetFontlnfo( &fontinfo); 

fontHeightBits = fontinfo.ascent + fontinfo.descent + 
fontinfo.leading; 

fontHeightBytes ((fontHeightBits + 7) & Ox7FF8) >> 3; 
fontWidth = StringWidth( str); 
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fontWidthBytes ((fontWidth + 7) & Ox7FF8) >> 3; 

srcPort.portBits.baseAddr = NewPtrClear( fontWidthBytes * 
fontHeightBits); 

if(err = MemError()) 
return err; 

srcPort.portBits.rowBytes = fontWidthBytes; 
SetRect( &srcPort.portBits.bounds, 0, 0, fontWidth, 

fontHeightBits); 

II draw string in source bitmap 
RectRgn(srcPort.visRgn,&srcPort.portBits.bounds); 
MoveTo( 0, fontlnfo.ascent + fontlnfo.leading); 
Drawstring( str); 

II************ 
II create the destination bit map. make sure it is 
II oriented the right way 
II************ 
destWidth = fontHeightBytes; 
destHeight = fontWidthBytes << 3; 
destMap->baseAddr = NewPtrClear( destWidth * destHeight); 
if(err ~ MemError()) 
{ 

} 

DisposePtr(srcPort.portBits.baseAddr); 
return err; 

destMap->rowBytes = destWidth: 
SetRect( &destMap->bounds, 0, 0, destWidth * 8, 

destHeight); 

II************ 
II perform the counter clockwise rotation. 
II set bits from src to dest bitmap 
II************ 

II start at top left of src 
srcPtr = srcPort.portBits.baseAddr; 

II start at bottom left of destination 
destPtr = destMap->baseAddr + ((destHeight - 1) * 

destWidth); 
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II traverse through all row and column pixels 
II for each set src bit set dest bit 
for( column = O; column < fontWidth; column++) 
{ 

for( row O; row < fontHeightBits; row++) 
{ 

II Go to the first even byte of row 
II get shifted bit position from column 
if( *CsrcPtr + Crow * fontWidthBytes) + 

· (co 1 umn » 3) ) 
& (0x80>>Ccolumn & 7)) 

II go up to each row (column of src) 
II from destPtr 
II set a bit at the shifted position 
*(destPtr - (column * destWidth) + 

Crow» 3)) 
I= COx80 >> (row & 7)); 

DisposePtr(srcPort.portBits.baseAddr); 
ClosePort(&srcPort); 
SetPort(oldPort); 
return noErr; 

Related FAQs 

D See also FAQ 18-12, "How can I print rotated text?" 

D See also FAQ 23-17, "How do I flip a pixmap (put up its mirror image)?" 

D See also FAQ 23-19, "How do I rotate a pixmap?" 

D See also FAQ 24-17, "How do I rotate a picture?" 
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Topic-Related FAQs 
D See also FAQ 6-30, "How can I set the fonts and colors of my dialog items?" 

D See also FAQ 16-17, "How can I change the style, size, and font of a menu?" 

D See also FAQ 16-18, "How do I make a menu of available fonts?" 

D See also FAQ 32-6, "How can I determine the line height of a TextEdit field?" 
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Text: TextEdit 
I f you plan on adding editable text to your application, chances are you'll take 

advantage of the TextEdit routines built into the Toolbox. In this chapter, you'll 

learn how to draw blocks of text in a designated rectangle and have it automatically 

handle word wrqpping. You'll /earn how to put up large editable text fie lds and 

manipulate them, giving your application TextEditing capabilities. You will also 

see how to retrieve, save and restore styled text as well as solve many of those 

annoying little TextEdit problems. 

There are three subsections in this chapter: 

+ Using TextEdit 

+ Scrolling in TextEdit 

+ The TextEdit Cursor 
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Using TextEdit 
This sectio.n of the Text: TextEdit chapter answers FAQs about putting TextEdit 
capabilities into an application. It covers how to retrieve both the text and styles 
from a TextEdit field. It shows how to get various pieces of information about the 
text such as the height of an individual line (even in a multi-styled TE field) and how 
to get the start of each line. It also covers problems with word wrapping after 
characteristics of the TextEdit field have been modified. 

How can I draw a block of text in a specified 
rectangular area? 

If the text is static and won't be edited, use TETextBox ( ). 

How can I display static text of more than 255 
characters? 

To display morethan255 characters of static text call TETex tBox ( ). TETextBox ( ) 
fits the text into a destination rectangle in the current Gra£Port and automatically 
handles line wrapping. 

The sample below calls TE Text Box ( ) to put static text in the window and then 
frames the window by calling FrameRect ( ). 

//************* 
void DoTextBox() 
{ 

Rect textRect 
char *myText 

{30,30, 100, 100}, outlineRect; 
{"The string that I want displayed"}; 

outlineRect = textRect; 
InsetRect( &outlineRect, -1, -1); 
FrameRect(&outlineRect): 

TETextBox CmyText, strlen(myText), &textRect, teCenter); 
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How do I get the text of a TextEdit field? 
The text of a TextEdit field is stored as a handle in the hText field of the TE Rec 
structure. To extract the text into a usable form you can call TEGetText () or 
GetIText(). TEGetText() takes a handle to a TextEdit record and returns a 
Ch a rs Hand 1 e, a handle to an array of characters. The array is not null terminated 
so before you use it in any routine expecting a C string, make sure that you terminate 
it with the null character. The number of characters is stored in the t e Length field 
of the TE Rec structure. Another note, the Ch a rs Hand 1 e returned to you is not a 
copy for you to spindle and mutilate. Use it to make a copy to work with. The code 
below creates a C string of text from an edit text field. 

TEHandlde hTE; 
CharsHandle text; 
char *myCString; 

text= TEGetText(hTE ); 
myCString = NewPtr( (*hTE)->telength + 1 ); 
BlockMove( *text, myCString, (*hTE)->telength); 
myCString[ (*hTE)->telength J = '\O'; 

Get Di a 1 o g I t em Text ( ) , formally known as Get I Text ( ) , can be used to copy 
the text from a TextEdit field into a Pascal string. Unlike C strings, Pascal strings 
are limited in size. Make sure that you do not use Get Di a 1 og I temText () on a 
TextEdit field that contains more that 255 characters. The code below copies the 
contents of a TextEdit field into a Str255 variable. 

void TEToStr255 (TEHandle hTE. Str255 str) 
{ 

GetDialogitemText((*hTE)-> hText, str); 

Related FAQ 

D See also FAQ 6-27, "How do I get the text from an editable text ire~ in a dialog?" 

How do I get the text and the style from a multistyle 
TE field? 

To save and restore text properly from a multistyled edit record, you should save 
all of the associated character information along with the text itself. A handle to the 
text of the TextEdit field can be obtained by calling TEGetText ().The style of a 
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block of text in a TextEdit field can be obtained by calling Get Sty l eSc rap ( ). 
This character attribute information can then be reassigned to the block of text 
when it is restored by calling SetStyl Scrap(). GetStyl eScrap() takes the 
handle to an edit record as a parameter. It returns a handle to a style scrap record 
a {StScrpRec structure) of the text specified by the current selection range. 

To copy the contents of a TextEdit field along with its character attribute 
information to a file, you first select the entire contents of the field by calling 
TESetSel ect( ), specifying a range of 0 to 32767. Then you call 
GetStyl eScrap() to get the character attribute information. This style data is 
then written as a resource. The text data can be written to the data fork of a file. 
The code below writes the text to the data fork of a file and the character attribute 
information as a 'styl' resource to the file's resource fork. 

TESetSelect(O, 32767, hTE). 
myStyle = GetStylScrap( hTE ); 
AddResource((Handle)myStyle. 'styl ', 128. 

"\pmy style record"); 
WriteResource((Handle)myStyle); 
ReleaseResource((Handle)myStyle); 

FSWrite( myDataFile, (*hTE)->telength, (*hTE)->hText); 

To restore the text and its styles into a TextEdit field, read the data from the data 
fork and store it in the TextEdit field with TESetText ().Then read its 'styl' 
resource and call Set Sty l e Scrap ( ) to assign it to the text with 
SetStyl eSc rap ().The code below does this. 

GetEOF(myDataFile, textlength); 
myBuffer = NewPtr( textlength ); 
FSRead( myDataFile. textlength, myBuffer): 
TESetText( myBuffer. textlength, hTE ); 

myStyl e = GetResourceC 'styl'. 128): 
DetachResource((Handle) myStyle ); 
SetStyleScrap( 0, textlength. myStyle, true, hTE); 

The TextEdit clipboard routines TE Copy () and TE Cut () copy both the 'TEXT' 
element and a 'styl' element. When you want to paste the text and its character 
attribute information, use TEStyl ePaste( ). 
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How can I determine if a TextEdit field is an old type 
TextEdit field or a style-aware TextEdit field? 

You can determine if a TextEdit field is an old type TextEdit field or a style-aware 
TextEdit field by examining the txS i ze field of a TE Rec structure. If it is a negative 
value, then the TextEdit field is style aware. If it is positive or zero, then the TextEdit 
field is of the original type. 

How can I determine the line height of a TextEdit 
field? 

The method used for determining the height of a TextEdit field depends upon 
whether or not the TextEdit field is the original type or the style-aware type. If it 
is the original type, one that supports only a single text style, then this is simple. The 
line height is stored in the 1 i n e He i g ht field of the TE Rec structure. 

(*myTEHandle)->lineHeight 

Determing the line height of a style-aware TextEdit field is more complicated. The 
height of every line is stored in a table that is part of the style information of the 
textedit field. To access this table, first call Get Sty 1Hnd1 e ( ) to get a handle to 
the TextEdit field's style record. The table is stored in the 1 h Tab field. Each line 
element in the table is a structure of type LH Element and contains the height of 
the line and ascent of the tallest character in the line. 

The code below gets the height of a specified line in the TextEdit field. 

//***************** 
short GetlineHeight( 

LHHandle 
LHPtr 
TEStyleHandle 

TEHandl e hTE, 
short lineNumber, 
short *lineHeight 

hLH; 
pLH; 
hTEStyle; 

hTEStyle = GetStylHandle( hTE); 
hLH = (*hTEStyle)->lhTab; 
pLH = *hLH; 
*lineHeight = pLH[lineNumber].lhHeight; 
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t- -, 
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Related Topic 

0 See also Chapter 31, "Text: Fonts and Drawing." 

How do I process a mouse click in a TextEdit field? 
When your application gets a mo us eDown event inside the vi ewRect ofa TE Rec, 
pass the click on to TextEdit by calling TE Cl i ck ( ) . TE Cl i ck ( ) takes the mouse 
point, a boolean indicating that the shift key is down, and the T EH and l e as 
parameters. Convert the mouse location from the mouse Down event where field to 
local coordinates and pass it as the mouse point. Then determine the state of the 
shift key by examining the modifiers key of the event as shown below: 

isShiftDown = (theEvent.modifiers & shiftKey ) != O; 

Pass the result in the boolean parameter. TE Cl i ck ( ) will then properly process the 
mouse Down event. If the shift key is down, it will extend the selection. If it was not 
down, it will move the insertion point. TE Cl i ck ( ) will also process mouse drags 
in the TextEdit field. 

How do I set the style of the text in a TextEdit field? 
There are two types of TextEdit fields, the original monostyle edit record created 
by TEN ew ( ) and the multistyle edit record created by TES ty l e New ( ) . If you want 
to have text of different styles in your TextEdit field, you must use the multistyle 
edit record created by TES ty l e New ( ). 

To set the style of all the text in a monostyle TextEdit field, you can edit the fields 
txFont, txFace, txMode, and txSi ze in the TERec structure oftheTextEdit 
field. After you modify the style of a TextEdit field you must call TE Cal Text () 
to recalculate the beginnings of all of the lines of text to have proper word wrapping. 

A multistyle edit record gives you much more flexibility when assigning styles to its 
text. You can set one block of text to one style and another block of text in the same 
TextEdit field to another style. The call TESetStyl e ()allows you to set the style 
of the text that is in the current selection range. It is defined below: 

TESetStyle( short mode, TextStyle newStyle, Boolean 
redraw, TEHandle hTE): 

If the redraw parameter is set to true, then the beginnings of all of the lines are 
automatically recalculated before they are being redrawn. 



CHAPTER 32: Text: Text Edit 5 67 

How can I get the start of each line in my TE field? 
TextEdit keeps track of the start of each actual line in a table. This table is a one­
dimensional array of integers and is located in the 1 i n e St a rt s field of the 
TextEdit field's TE Rec structure. Each element represents an offset into the text 
data to the start of the corresponding line. 

Why doesn't changing the sizes of my destination 
and view rectangles affect the word wrapping in my 
TextEdit field? 

If you want to resize your TextEdit field, the first and most obvious steps to take 
are to alter the destination and view rectangles. This will affect the sizes of the 
rectangle but it will not affect the array that contains the offset to the start of each 
line. Consequently your word wrapping will remain unchanged. To force a recal­
culation word wrapping based on a new destination rectangle, you must call 
TECalText( ). 

Why doesn't my text change when I call TESetText? 
TES et Text ( ) does not affect the text that is drawn in the destination rectangle on 
the screen. You must call Inv a 1 Re ct ( ) , passing it the destination rectangle, for 
the text to be drawn. 

How can I draw text with TETextBox() so that the 
background behind the text is maintained allowing 
me to draw over a picture? 

The problem with trying to have TETextBox ()draw over a picture or other type 
of background thatyouwantto preserve is that TETextBox ( ) calls Era seRect () 
before it draws. One solution around this problem is to use TETex tBox ( ) to draw 
the text off screen and then use Copy Bi ts ( ) to transfer it to your window. If you 
use Copy Bi ts ( ) with the s r c 0 r transfer mode, the background of your window 
will remain under the text. This method may slow things down somewhat, but it 
enables you to display the text in a number of different ways. Another solution is 
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to override the standard low-level rectangle function, Std Rec t ( ) , immediately 
before you call TE Text Box ( ) , so that it does nothing. Then when you call 
TETex tBox ( ) the text is drawn but the area is not erased. After the text is drawn, 
restore the low-level bottleneck routine. 

How do I get TextEdit to display more than 32K of 
text? 

You cannot use TextEdit to display more than 32K of text properly. There is a 
TextEdit replacement, TE32k, which can handle more then 32K of text and has an 
interface equivalent to TextEdit. It does not handle styled text. TE32k is available 
from various download sites. 

Scrolling in TextEdit 
This section of the Text: TextEdit chapter answers FAQs about putting scroll bars 
in a TextEdit field. It covers how this is done and shows how you can get your scroll 
bars to update automatically when you scroll by dragging the cursor. 

How do I put scroll bars in my TextEdit field? 
TextEdit does not allow you to assign a scroll bar to a TextEdit field automatically, 
the way the List Manager allow you to assign lists to the TextEdit field. If you want 
a scroll bar to be attached to your TextEdit field, you must create the scroll bar and 
handle mouse clicks in it yourself. 

The first step is to create a new scroll bar by calling N ewC on tr o 1 ( ) . The rectangle 
of the scroll bar, defined in the second parameter, should be just outside the 
vi ewRect rectangle of the TextEdit field. A vertical scroll bar should be the same 
height as the TextEdit field and have a width of 16 pixels. 

myTEScrollBar = NewControl( myTEWindow. &scrollBarRect. "\p". 
TRUE. O. O. O. scrollBarProc. OL); 

mouse Down events in the scroll bar are handled the same way as with a scroll bar . 
attached to a window. When the user clicks the mouse in the content area of the 
window, then Fi n d Cont r o 1 ( ) is called to determine which on part, if any, of the 
scroll bar was clicked. If the part was in PageUp or in Pa geDown (the area in the 
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scroll bar between the thumb and the scroll bar arrow buttons), then the TextEdit 
field should be scrolled by the number of pixels in the vi ewRect. If the part was 
i nUpBut ton or in Down But ton, then the TextEdit field should be scrolled by the 
height of the line. Determining the height of the line is another tricky issue. If the 
TextEdit field is an old type, single style TextEdit field then the height of a line is 
stored in the 1 i n e Height field of TE Rec structure. Otherwise it must be extracted 
from the line height table. If the part was in Thumb, then the TextEdit field should 
be scrolled according to the movement of the thumb. Once you have determined the 
number of pixels that the TextEdit field should be scrolled, call TES c r o 11 ( ) to do 
the actual scrolling. 

Related FAQs 

D 
D 

See also FAQ 6-21, "How do I put scroll bars in my window?" 

See also FAQ 32-15, "How do I update the scroll bars in response to automatic 
scrolling caused by dragging outside the window?,, 

Related Topic 

0 See also Chapter 6, "Dialogs and Controls." 

How do I update the scroll bars in response to 
automa(ic scrolling caused by dragging outside the 
window? 

Automatic scrolling occurs when the user clicks the mouse in the vi ewRect of a 
TextEdit field and drags the mouse outside of it. If there is a scroll bar associated 
with the TextEdit field, you have no way of telling TextEdit to scroll the scroll bar 
in tandem with the scrolling text. 

You can work around this problem by installing your own routine into the 
c 1 i ck Loop field of the TE Rec structure. The routine pointed to by c 1 i ck Loop 
is called continuously, as long as the mouse is held down in the vi ewRect. By 
default, c 1 i ck Loop points to a routine that works well with TEAutoV i ew ( ) ; it 
will automatically scroll the text in the TextEdit field. However, it doesn't know 
about the scroll bars. You can install a routine to replace the default c 1 i ck Loop, 
and handle the manipulation of scroll bars, by calling TESetCl i ck Loop ( ). Don't 
forget that you are replacing the routine that did the actual scrolling of text. So, 
along with manipulating the scroll bars, you will have to scroll the text yourself with 
TES c r o 11 ( ) inside your clickLoop. 
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The c 1 i ck Loop routine is defined below. 

pascal Boolean NewClickloop() 

To install it, call TESetCl i ck Loop() 

TEClickLoopUPP uppClickloop: 

uppClickloop = NewTEClickLoopProc(NewClickloop): 
TESetClickLoop(uppClickloop , myTE >: 

Related FAQ 

D See also FAQ 32-14, "How do I put scroll bars in my TextEdit field?" 

The TextEdit Cursor 
This section of the Text: TextEdit chapter answers FAQs about manipulating the 
cursor in a TextEdit field. It covers how you can get your text caret to blink and how 
you can adjust its blinking rate. It also shows how you can set the position of the 
cursor and a selection range. 

How do I set the selection range in a TextEdit field? 
Some TextEdit functions work on a selected range of text in an edit text field. The 
clipboard routines TE Copy () and TECut () and the style setting routine 
TESetStyl e ()are some examples. TextEdit automatically handles the selection 
of text by the user clicking and dragging in its text. Sometimes it is necessary for the 
application to define the selection range. 

The range of selected text is specified by two fields in the TE Rec structure of a 
TextEdit field, se 1 Sta rt ands et End. These two values can be manually changed 
or set with TESetSe 1 ect ( ). TESetSe 1 ect ( ) removes the highlighting of the 
old selection range and highlights the new one. If se 1 End is equal to se 1 Sta rt, 
the selection range is an insertion point and the caret is displayed. To move the caret 
to the beginning of the TextEdit field, call: 

TESetSelect(hTE, 0,0): 
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Sometimes you may want to adjust the selection range without having the newly 
selected text become highlighted. This can be accomplished by manually setting the 
sel Start and set End fields of the TERec structure. If you want to call 
TESetSe 1 ect ( ) to set the selection range but you want to avoid the highlight­
ing, call TE De act i vat e ( ) to render the edit record inactive before calling 
TESetSe 1 ect ( ). 

How do I set the cursor position in a TE field? 
You can display the blinking cursor at a particular position in a TE field with the 
TES et Se 1 e ct ( ) call. The s e 1 St a rt and s e 1 End parameters should both be set 
to the new cursor position. 

Why won't my TE caret blink? 
To make the TextEdit caret blink you must call TE Id 1 e ( ) each time 
Wai tNext Event () returns a null event. The blinking speed of the caret is deter­
mined by the value stored in the low memory global, Ca retTi me, at the address 
Ox02F4. The function, GetCaretTime() retrieves this value for you. 

How can I modify the caret blinking rate of the 
TextEditing insertion point caret? 

The blinking rate of the caret is determined by the value stored in the low memory 
global variable Caret Ti me. This value represents the number ticks, 1/60th second, 
between blinks. The Toolbox function Get Ca retTi me ()returns this value. The 
universal headers define two macros that allow you to access this global variable 
directly. LMGetCa retTi me () also returns the number of ticks between caret 
blinks. LMSetCa retTi me ()allows you to set this value and consequently adjust 
the blinking rate. 

Topic-Related FAQ 
D SeealsoFAQ26-15, "Whydoesn'tGetScrap() and PutScrap() fromaTextEdit 

field or Di a 1 ogCopy ( ) from a dialog affect the desk scrap?" 
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Wmdows 
0 n Macintoshes and PCs, the window is such an integral part of the interface 

that it is taken for granted. Yet, when the Macintosh was introduced over a 

decade ago, the concept of windows was one of the key elements that revolutionized 

how we work with computers. Being able to have multiple windows displayed 

on the screen, each one representing its own workspace, enables us view several 

distinct pieces of information at once. The coordination of the different windows 

is an important job that is handled by the Window Manager. Displaying, hiding, 

ordering, and updating properly, are just some of its functions. This chapter focuses 

on getting the most from the Window Manager. You 'll learn how to force an update 

event, how to determine the location of your window in global coordinates, how 

to get from a WindowPtr to a Window Record, how to get the Gra{Port of the 

desk top, how to copy the contents of one window to another, how to create non­

rectangular windows, how to access the current update region, how to determine 

the height of a window's title bar, and more. 
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There are five subsections in this chapter: 

+ Definitions 

+ Displaying Windows 

+ Updating and Drawing on Windows 

+ Windows and Scroll Bars 

+ Windows and Your Code 

Definitions 
This section of the Windows chapter answers FAQs about some important terms 
that are discussed in the following sections. It compares the different types of 
coordinates systems and defines the WDEF. 

What is the difference between local and global 
coordinates? 

Global coordinates represent the array of pixels that exist on a screen. The 
coordinate (0, 0) is always located at the upper right corner of the screen. Local 
coordinates of a window represent the area inside that window's boundaries, the 
coordinates of the windows graphics port. By default, (0, 0) is in the upper left 
corner of the window's drawing space, the area under its title bar. By calling 
Set 0 r i g i n ( ) , you can reset the coordinates that are located at this position. 
QuickDraw does all of its drawing relative to the point set as the origin of a window. 
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Figure 33-1: Local 
coordinates are based 
off of the origin of the 
window. Global 
coordinates are based 
off of the upper-left 
corner of the screen. 
The point located at 
local coordinate 
(50,50) in the window 
is located at global 
coordinate (150,150). 

Related FAQs 

D 
D 

See also FAQ 33-4, "How do I find the position of my window on the screen?" 

See also FAQ 33-14, "Is the origin of a window the upper-left corner of the window, 
or the upper-left corner of the drawing area, below the title bar?" 

What is a window definition procedure ('WDEF')? 
A window definition procedure is a function called by the Window Manager that 
defines the appearance and behavior of a window. It is used to draw the window's 
frame, determine what region of the window the cursor is in, draw the size box and 
zoom box of the window, move and resize the window, and calculate the window's 
content and structure regions. 

33-2 
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Displaying Windows 
This section of the Windows chapter contains FAQs about how to manipulate 
windows on the screen. It covers how to alter a window's position and size. It also 
deals with the organization of multiple windows in an application. As one window 
becomes active and moves to the front of other windows, the window that was on 
top now must get deactivated. This section also presents a simple method of putting 
a floating window in your application. 

How do I set the appearance of a window? 
The Window Manager supports nine different window types from which to 
choose. The fifth parameter in NewWi ndow() and the sixth parameter in 
NewCWi ndow() (usually referred to as theP roe), accept a window definition ID. 
The standard ID values are: 

... documentProc = O; {standard document window, 
no zoom box} 

... dBoxProc = 1; {alert box or modal dialog box} 

... plainDBox = 2; {plain box} 

... altDBoxProc = 3; {plain box with shadow} 

... noGrowDocProc = 4; {movable window,} 

... movableDBoxProc = 5; {movable modal dialog box} 

... zoomDocProc = 8; {standard document window} 

+ zoomNoGrow = 12; {zoomable, nonresizable window} 

... rDocProc = 16; {rounded-corner window} 

If you create a 'WIND' resource with ResEdit or Resorcerer you can select the 
window type in the dialog used to define the window. 

You can display a customized window type by creating your own window 
definition procedure ('WDEF'). 
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How do I find the position of my window on the 
screen? 

To get the position of the window, get the bounding box of the st r u c R g n field. 
This represents the rectangle containing the content region plus the window frame 
in global coordinates. It is located in rgnBBox field of the st rucRgn field of the 
WindowRecord in global coordinates. 

rWindow = CFCCWindowPeek)pWindow)->strucRgn)->rgnBBox: 

If the window is hidden, the s tr u c R g n is empty. You can then find the position 
of a window's content region on the screen and subtract the window's frame and 
title bar height. To get the position of the content region, call Set Port ( ) to 
make the window's Gra£Port active. Then get the origin of the window from the 
po rt Re ct field of the window pointer and call Loe a lToGl oba 1 ( ) on that point. 
The global location of the window's origin represents the location of the window. 

//************************ 
void CalcWindowContentPosition( 

Graf Ptr oldPort: 

WindowPtr pWindow, 
Point *windowPt ) 

SetPtCwindowPt, pWindow->portRect.left. 
pWindow->portRect:top): 

GetPort( &oldPort ): 
LocalToGlobalCwindowPt): 
SetPort( oldPort ): 

Related FAQs 

D 
D 

See also FAQ 33-1, "What is the difference between local and global coordinates?" 

See also FAQ 33-14, "Is the origin of a window the upper-left corner of the window, 
or the upper-left corner of the drawing area, below the title bar?" 

How do I get the current size of my window? 
To get the size of the window, get the bounding box of the strucRgn field. This 
represents the rectangle containing the content region plus the window frame in 



5 7 8 Macworld Mac Programming FAQs 

global coordinates. It is located in the r g n BB ox field of the st r u c R g n field of the 
Window Record. 

rWindow = CfCCWindowPeek)pWindow)->strucRgn)->rgnBBox; 

The width 'is the difference between right and left coordinates. The height is the 
difference between bottom and top coordinates. 

If the window is hidden, the st r u c R g n is empty. You can then get the size of the 
window's content region from the port Rec t field. You will have to add the height 
of the window's title bar. The code below determines the size of the content region. 

void GetWindowContentSize( WindowPtr pWindow. 
short *width. 
short *height 

*height = pWindow->portRect.bottom -
pWindow->portRect.top; 

*width = pWindow->portRect.right -
pWindow->portRect.left: 

How can I get all of the open windows in my 
application? Is there a list of all open windows 
somewhere? 

There is a next W i n d ow field in the structure of each window that points to the next 
window in the window list. To traverse the entire list of windows, start at the top 
window, returned by front W i n do w ( ) , and move to the next window pointed to 
by the nextWi ndow field. The last window in the list will have a nex'tWi ndow 
value of nil. 

nextWi ndow is a field in a window's Wi ndowRecord structure. A pointer to a 
Wi ndowRecord structure is called a Wi ndowPeek. frontWi ndow() returns a 
Wi ndowPt r. A Wi ndowPt r is a pointer to a Graf Po rt, not to a Wi ndowReco rd. 
However, since the first field of a Wi ndowRecord is the window's Graf Port, 
you can cast a Wi ndowPtr to a Wi ndowPeek. Now you can access the next 
Wind ow field. 

Hidden windows are also kept in the list. 
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//F*************************** 
void TraverseWindowlist() 
{ 

WindowPtr pTempWindow; 

pTempWindow = FrontWindow(); 
while (pTempWindow) 
{ 

DoYourWindowAction(); 
pTempWindow ; (WindowPtr) 

((WindowPeek)pTempWindow)->nextWindow; 

Related FAQ 

D See also FAQ 33-10, "How do I open a new window behind an already open window 
in my application?'' 

How do I center a window on the screen? 
To center a window in a screen you need to get the dimensions of the screen and 
the window first. The dimensions of the screen are stored in the g d Rec t field of the 
screen's GDev ice structure. You can getthe GDev ice structure of the main screen 
by calling GetMa in Device ( ). To get the GDev ice structure of other screens in 
your system, you will have to traverse the device list. If the window is visible, 
you get the actual size of the window from the bounding box of the window's 
st rucRgn. If the window is not visible, you can use the window's po rt Re ct field 
(which actually gives you the rect of the content region -that's pretty close). Then 
you can get the coordinate of the upper left corner of the centered window by: 

OffsetRect( &windRect, screenRect.left - windRect.left, 
screenRect.top - windRect.top); 

OffsetRectC &windRect,(screenRect.right - windRect.right)/2, 
(screenRect.bottom - windRect.bottom)/2); 

Now that you have the new window rectangle call MoveWi ndow( ). 
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How do I get the top window of my application? 
f rontWi ndow ( ) returns a pointer to the frontmost window in your application. 
If your window is in the background and windows from another application are on 
top, f rontWi ndow () still returns the frontmost window of your application. 

What effect does hiding a window have on the 
window's position in the application's window list? 

The Window Manager maintains a linked list of ail windows in an application 
through the nextWi ndow field of each window's Wi ndowRecord structure. The 
active window is the top o~ the list, the last window's nextWi ndow field is 0. 

If there is more than one window in an application, and the top window is hidden 
with Hi deWi ndow( ), it is moved to the second position in the list and the next 
visible window is made active and moved to the top of the window list. When the 
hidden window is made visible with Sh owW i n d ow ( ) it remains in the second 
position. If a non-active window is hidden and then made visible with Sh owW i n d ow ( ) 
it remains in its original position. 

Se l e ct W i n d ow ( ) makes a window visible and also moves it to the top of the list. 

Sh ow Hi de ( ) allows you to show or hide a window. It does not change the high­
lighting or ordering of windows and does not cause any activate events to be 
generated. 

How do I open a new window behind an already 
open window in my application? 

Both GetNewWi ndow() and NewWi ndow() have a parameter,oftype Wi ndowPt r, 
that allows you to specify where the new window will be positioned for your 
application. This parameter is the third parameter in GetNewWi ndow() and the 
sixth parameter in NewWi ndow( ). If you put a Wi ndowPtr in the behind 
parameter, the new window will appear behind that window. If you pass a -1 in the 
behind parameter, the window becomes the frontmost window. If you pass a 0 in 
the behind parameter, the window goes to the back of the window list. 

If you create a new window behind another window but set the visible flag (the 
fourth parameter in NewWi ndow() and a resource flag in the 'WIND' resource 
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retrieved by GetNewWi ndow( )) to false, calling ShowWi ndow() will open the 
window behind the specified window. Do not call Se l e ct W i n do w ( ) since it will 
both show and activate the window. 

Related FAQ 

D See also FAQ 33-6, "How can I get all of the open windows in my application? Is there 
a list of all open windows somewhere?" 

How do I create a floating window or palette, a 
window that always stays on top of my windows, in 
my program? 

A floating window is a window that always remains on top of all other windows, 
except for other floating windows. When a normal document window is active, and 
appears active, the floating window is still the top window. 

To handle a floating window in your program you must: open new windows under 
the floating window, replace Se l e ct W i n d ow ( ) when the user clicks in the content 
of a document window with calls that make the window appear active but do 
not make it the front window, replace DragWi ndow() with calls that move the 
window but do not overwrite the floating window, and manually activate and 
deactivate your top document window in response to suspend and resume events. 

The majority of the work will involve the handling of mouse-down events. When 
the user clicks in the content region, instead of calling Se l e ct W i n d ow ( ) , call 
Send Be hi n d ( ) to move the window directly behind the floating window. This 
will position the window properly, but it will not make the window look active. To 
do this call Hi 1 i t e W i n d ow ( ) with the second parameter set to true. You must also 
deactivate the document window that was previously active. To do this call 
Hi l i t e W i n d ow ( ) with the second parameter set to false. You will have to keep 
track of the top non-floating window to deactivate. 

A more complicated case to handle is responding to the dragging of a window. 
When a window is dragged, a dotted line frame of the window gets moved around 
the screen. This should not appear over the floating window. To prevent this you 
will have to create a clipping region for the desktop that does not include the area 
over the floating window. You can get the Window Manager port by calling 
GetWMgrPort( ). Then call DragGrayRgn() to drag the dotted outline of the 
rectangle. When the dragging is completed you must call MoveWi ndow ( ) to move 
the window to the new position. 
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The following sample program puts up three windows, two document windows 
and a small floating window. The progam is exited upon the hitting of any key and 
assumes that the three windows are always open throughout the program. 

II************************** 
void InitToolboxCvoid); 
void InitProg(void); 
void Eventloop( void ); 
void HandleEvent( EventRecord *eventPtr ); 
void HandleMouseDown( EventRecord *eventPtr ); 
void DoUpdateC EventRecord *eventPtr ); 
void DoOSEvent( EventRecord *eventPtr ); 

WindowPtr pWindowl, pWindow2, 
fl oatWi ndow, 

Boolean 
act i veDocWi ndow = ni 1 ; 
gDone = FALSE; 

II************************** 
void main() 
{ 

InitToolbox(); 
InitProg(); 

Event Loop ( ) ; 

II************************** 
void InitToolbox() 
{ 

InitGraf(&qd.thePort); 
Ini tFonts (); 
FlushEvents(everyEvent, 0); 
lnitWi ndows (); 
InitMenus (); 
InitDialogs(OL); 
InitCursor(); 
MaxApplZone(); 

II Document windows 
II the floating window 
II the top document window 
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//************************** 
void InitProg() 
{ 

Rect rl 
Rect r2 
Rect rfl oat 

pWindowl 

pWindow2 = 

fl oatWi ndow 

{40, 40, 440. 340}; 
{60. 60, 460, 360}; 
{ 80. 80. 180. 280} ; 

NewCWindow( nil, &rl, "\pWindow l", 
false, noGrowDocProc. O. 
true. nil ); 

NewCWindow( nil, &r2. "\pWindow 2", 
false, noGrowDocProc. 0, 
true. nil ); 
NewCWindow( nil, &rfloat, "\pFloater", 
true. noGrowDocProc, CWindowPtr)-1, 
true, nil ); 

· ShowWindow( pWindowl); 
ShowWindow( pWindow2); 

ShowWindow( floatWindow); 
SelectWindow( floatWindow ); 
HiliteWindow( pWindowl, TRUE ); 
activeDocWindow = pWindowl; 

//************************** 
void Eventloop( void 
{ 

Event Record event; 

gDone 
while 
{ 

if 
{ 

FALSE; 
gDone .,,.,, FALSE ) 

WaitNextEvent( everyEvent, &event, 30. OL) ) 

HandleEvent( &event ); 
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II************************** 
void HandleEvent( EventRecord *eventPtr 
{ 

switch ( eventPtr->what 
{ 

case mouseDown: 
HandleMouseDown( eventPtr); 
break; 

case updateEvt: 
DoUpdate( eventPtr ); 
break; 

case osEvt: 
DoOSEvent( eventPtr ); 
break; 

case keyDown: 
gDone = TRUE; 
break; 

default: 
break; 

II************************** 
void DoOSEvent( EventRecord *eventPtr 
{ 

II test for suspend or resume messages 
if (eventPtr->message & OxOlOOOOOO ) 
{ 

II manually activate appearance of top doc 
II window on resume event. deactivate on suspend 
if ( eventPtr->message & OxOOOOOOOl ) 

HiliteWindow( activeDocWindow. TRUE ); 
else 

HiliteWindow( activeDocWindow. FALSE ); 



//************************** 
void DoUpdate( EventRecord *eventPtr 
{ 

WindowPtr 
Graf Ptr 
Re ct 
int 

window: 
oldPort: 
r = { 20,20, 300. 300}: 
i : 

GetPort( &oldPort ); 

CHAPTER 33: Windows 5 8 5 

window = (WindowPtr)eventPtr->message; 
SetPort( window ): 
BeginUpdate( window ): 
for C i = 1: i< 50: i++) 
{ 

InvertRect( &r ); 
InsetRect(&r. 2. 2): 

EndUpdate( window); 
SetPortC oldPort ); 

//************************** 
void HandleMouseDown( EventRecord *eventPtr ) 
{ 

WindowPtr 
Graf Ptr 
RgnHandle 

1 ong 
short 
short 

short 

window: 
oldPort. windowManagerPort: 
oldclip, diffclip, dragRegion, 

windowContentRegion: 
dragResult: 
thePart: 
newHorizontalWindowPosition. 

newVerticalWindowPosition: 
horizontalOffset, verticalOffset: 

thePart FindWindowC eventPtr->where. &window ): 
switch ( thePart ) 
{ 

case inContent: 
if ( window !=floatWindow) 
{ 
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} 

break; 

case inDrag: 

SendBehindC window. floatWindow ); 
if (window != activeDocWindow) 
{ 

HiliteWindow( activeDocWindow. 
FALSE ); 

HiliteWindow( window. TRUE ); 
activeDocWindow = window; 

if ( window == floatWindow ) 
{ 

} 

else 
{ 

} 

DragWindow( window. eventPtr->where, 
&qd.screenBits.bounds ); 

break; 

II a document window 
if (window != activeDocWindow) 
{ 

HiliteWindow( activeDocWindow. 
FALSE ); 

HiliteWindowC window. TRUE ); 
activeDocWindow = window; 

oldclip NewRgn(); 
diffclip = NewRgn(); 
dragRegion = NewRgn(); 
CopyRgn(((WindowPeek)window)->strucRgn. 

dragRegion): 

GetPortC&oldPort); 
GetWMgrPort(&windowManagerPort); 
SetPort(windowManagerPort); 

GetClip(oldclip); 
DiffRgn(GetGrayRgnC). 

((WindowPeek)floatWindow)->strucRgn. 
diffclip ): 
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SetClip( diffclip ); 

dragResult = DragGrayRgnCdragRegion, 
eventPtr->where, 
&qd.screenBits.bounds, 
&qd,screenBits.bounds, 
noConstraint, nil); 

SetClip(oldclip); 
SetPort(oldPort); 

II move and redraw the window 
if (dragResult _!= 0) 
{ 

horizontalOffset = dragResult & OxFFF; 
verticalOffset = dragResult >> 16; 

windowContentRegion = 
((WindowPeek)window) 
->contRgn; 

newHorizontalWindowPosition = 

(**windowContentRegion). 
rgnBBox.left + horizontalOffset; 

newVerticalWindowPosition = 

(**windowContentRegion). 
rgnBBox.top + verticalOffset; 

MoveWindow(window, 
newHorizontalWindowPosition, 
newVerticalWindowPosition, false); 

SendBehind( window, floatWindow ): 

DisposeRgn( dragRegion ): 
DisposeRgn( oldclip ); 
DisposeRgn( diffclip ): 
break: 

default: 
break: 
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How can I tell when a window becomes activated or 
deactivated? 

When a window becomes activated or deactivated, the Event Manager posts an 
act i vat e Ev t. The modifiers field of the event record defines if the activate event 
is signalling that the window is becoming activated or deactivated. Do a bitwise 
AND between the modifiers field and the act i v e fl a g. 

//********************************** 
void HandleEvent( EventRecord *eventPtr 
{ 

Boolean becomingActive: 

switch ( eventPtr->what 
{ 

case activateEvt: 
becomingActive = ( (eventPtr->modifiers & 

activeFlag) != 0 ): 
if (becomingActive) 
{ 

else 
{ 

break; 

II window is becoming active 

II window is becoming deactive 

Is it possible to have windows of shapes other than 
the standard rectangular shape? 

Yes, by creating a customized window definition procedure, you can create non­
rectangular windows. The System window definition procedure gets passed messages 
to calculate the cont Rg n, content region, and the st r uc Rgn, content region plus 
the frame, and to draw the window parts. This allows you to define the shape of 
the window. 
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Updating and Drawing On Windows 
A window does not do us any good if it does not display any data. This section 
answers FAQs about updating the contents of a window. It covers how to set up a 
window for drawing and even tells you how to get the graphics port of the most 
important window of them all, your Desktop. 

Is the origin of a window the upper-left corner of the 
window, or the upper-left corner of the drawing 
area, below the title bar? 

A windows origin is located in the upper-left corner of the window's content region. 
This region is below and does not include the window's title bar. 

Related FAQs 

D See also FAQ 33-1, "What is the difference between local and global coordinates?" 

D See also FAQ 33-4, "How do I find the position of my window on the screen?" 

Related Topic 

0 See also Chapter 23, "QuickDraw: Drawing." 

How can I force my window to redraw when I want 
to make a change? 

To redraw a window you should force an update event to be generated. You do this 
by calling Inv a 1 Re ct ( ) or Inv a 1 Rgn ( ) with the window to be redrawn set as 
the current port. The rectangle or region passed as a parameter of the I n v a 1 routine 
defines the area of the window that is redrawn (clipped by Begi nUpda te () before 
drawing). 
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How can I set up custom colors in my window? 
The colors of the different parts of a window are determined by a color table. Each 
Co 1 or Spec entry in the color table determines the colors for a single part. You can 
control the colors used by a window by assigning a window color table, 'wctb' 
resource, to the window. There are two ways to accomplish this. The first is to 
define a 'wctb' resource with a resource editor and assign it to a window by giving 
it the same id. The second is to assign a color table to a window by calling 
SetWi nCol or(). 

When a window is created, the Window Manager looks for a 'wctb' resource with 
the same id as the 'WIND' resource used for the window. If it finds one, it creates 
a color table based on the 'wctb' resource information for the window. If it does not 
find one, it uses the default System window color table that is loaded into the 
application heap when the application starts up. 

The value field of each Co 1 or Spec record specifies a constant that determines 
which part of the window the color controls. Below is a list of the different possible 
values and the corresponding part of the window. 

• wContentColor =0 content region background 

• wframeColor = 1 window outline 

• wTextColor =2 window title and button text 

• wHiliteColor =3 reserved 

• wTitleBarColor =4 reserved 

• wHiliteColorlight =5 lightest stripes in title bar and 
lightest dimmed text 

• wHiliteColorDark =6 darkest stripes in title bar and 
darkest dimmed text 

• wTit 1 eBa r Light =7 lightest parts of title bar 
background 

• wTitleBarDark =8 darkest parts of title bar 
background 

• wOialoglight =9 lightest element of dialog box 
frame 



CHAPTER 33: Windows 

+ wDialogDark = 10 darkest element of dialog box 
frame 

+ wTingeLight = 11 lightest window tinging 

+ wTingeDark = 12 darkest window tinging 

Resorcerer allows you to assign colors to the different window parts. 

Related FAQs 

D See also FAQ 6-6, "How do I create a color dialog?" 

D See also FAQ 6-30, "How can I set the fonts and colors of my dialog items?" 

Related Topic 

0 See also Chapter 2, "Color." 

How do I get the Graf Port of the desktop? 
Call GetCWMgrPort() or GetWMgrPort() to get a pointer to the Window 
Manager's Graf Port, the Graf Po rt of the Desktop. GetCWMg r Po rt ( ) is called 
for systems which support Color QuickDraw. GetWMg r Po rt ( ) is called for 
systems with the original monochrome QuickDraw. 

//*************************************** 
void GetDeskTopGrafPort( GrafPtr *wMgrPort 
{ 

OSErr err; 
long response; 

err= Gestalt( gestaltOuickdrawVersion, &response); 
if ( (err == noErr) && (response >= gestalt8BitQD) 

GetCWMgrPort((CGrafPtr *)wMgrPort); 
else 

GetWMgrPortCwMgrPort); 

591 
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Related FAQs 

D See also FAQ 12-11, "How can I get the image of a screen (as in a screen capture)?" 

D See also FAQ 23-38, "Is there a way to draw outside a window on the Desktop?" 

Related Topic 

0 See also Chapter 23, "QuickDraw: Drawing." 

Why can I only draw in the eight basic colors in my 
window? 

You are probably not using a color window. The calls, NewWi ndow() and 
GetNewWi ndow( ), create a window in a basic graphics port. This will limit you 
to the eight colors in the original QuickDraw, leading you to believe that you do 
infacthaveacolorgraphicsport. Youcanuse NewCWi ndow( ), GetNewCWi ndow( ), 
NewCDi al og ( ) , and GetNewCD i al og ( ) to create color windows and dialogs. 

Related FAQ 

D See also FAQ 6-6, "How do I create~ color dialog?" 

Related Topic 

0 See also Chapter 2, "Color.,, 

How can I copy the contents of one window to 
another? 

You can copy the contents of one window to another with the Copy Bi ts () 
command. Specify the port Bi ts or the port Pi xM a p fields of the two windows 
as the source and destination fields in Copy Bits ( ). The following code copies the 
entire contents of srcWindow into destWindow. 
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When I call SelectWindow() to activate a window I 
can not always draw to it. My drawing affects the 
window that was previously the active window even 
though the new one is now on top and active. Why? 

Sel ectWi ndow() activates a window, it does not set the window that was just 
selected to be the active graphics port. You must ca 11 Set Port ( ) yourself. 

How can I tell what part of my window needs to be 
redrawn in response to an update event? 

In response to an update event being posted, your program will call Begi nUpdate ( ). 
Beg i n Update ( ) saves a copy of the window's visible region and then sets the 
vi sRgn field of the window to the union of the o riginal vi sRgn and the 
updateRgn . EndUpdate() restores the o riginal vi sRgn value. 

Related Topic 

D See also Chapter 23, "QuickDraw: Drawing. " 

If there are multiple windows in my application, 
how do I select which windows to draw to? 

All QuickDraw activities are performed on the current port. To draw on a window, 
it must be set to be the current port. The ca ll Set Po rt ( ) a llows you to set the 
current port and draw to the specified window. It does not make the window the 
top-most window. Sel ectWi ndow() sets the current port and activates the 
window. 

How can I put a color background in my window? 
The background color of a window can be set by creating a window color table, 
'wctb' resource, for the window. T he fi rst entry in the colo r table represents the 
content region background color. You can define a 'wctb' resource w ith a resource 

33-20 

~ 
33-21 

33-22 

~ 
33-23 
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33-24 

editor and assign it to a window by giving it the same ID. You can also assign a 
'wctb' to a window by calling SetWi nCo 1 or ( ). 

Resorcerer allows you specify the color of the content region background in the 
window resource's definition. 

Windows and Scroll Bars 
This section of the Windows chapter answers FAQs on putting scroll bars into a 
window. It covers how to get the scroll bars to draw properly and how to display 
the grow box in the lower right of your screen. It provides a sample that puts a scroll 
bar in an application and handles all of the necessary processing. 

How do I draw the grow box in my window? 
To draw the grow box in a window, call DrawGrow I con () after receiving an 
update or activate event. DrawGrowI con ()automatically draws the appropriate 
image based on the window's type and style. If the window is active and of the 

proper type, Dr awG row Icon ( ) draws the size box in the lower right corner of the 
window and draws the outline of the scroll bars. If the window is inactive, 
DrawGrow I con ( ) draws the outline of the scroll bars and the outline of the size 
box and erases the image of the size box. 

DrawGrowI con () does not erase the scroll bar areas. This means you will have 

to erase these areas yourself to remove the scroll bars, the scroll bar outlines, and 
the size box when you resize the window. 

Figure 33-2: The grow box is located at the lower right corner of 
the window. 
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How can my application determine a window title 
bar's height in pixels? 

Inside Macintosh: Macintosh Toolbox Essentials states that in the Roman script 
system, the height of the standard document title bar is 20 pixels high. This is 
incorrect, it is actually 19 pixels high. 

You can not always count on the height of the title bar to be the same on all systems. 
Some international versions may have a different size. To determine the height of 
the window title bar, find the· difference between the top of the rectangle of the 
window's content area, which is below the title bar, and the top of its structure 
region. Make sure that the window is visible when you check these values. The 
structure and content regions are not valid if the window is not visible. The 
following routine returns the title bar height of a specified window. 

//****************** 
short GetTitleBarHeigt( WindowPtr myWindow) 
{ 

short titleBarHeight; 

titleBarHeight = 
( *( ((WindowPeek)myWindow)->contRgn) )->rgnBBox.top 
- ( *( ((WindowPeek)myWindow)->strucRgn) )->rgnBBox.top; 

return( titleBarHeight ); 

If you need the title bar height before you display the window on the screen, then 
show it off screen with the ShowHi de() command, and check the regions. 

Why don't my scroll bars get refreshed when my 
window comes to the front? 

Scroll bars and other controls are not automatically redrawn when a portion of 
your window needs to be updated. You havetodrawthemmanually. To do this call 
the UpdateControl s ()call in response to an update event for your window. 
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How do I draw a Macintosh grow box without the 
scroll bars? 

To draw the window's size box without drawing the lines that delimit the scroll 
bars, set the clipping region of the window's graphics port to be a .15 pixel by 15 
pixel rectangle in the lower right corner of the window and then call 
DrawG row I con ( ) . 

The sample below draws the size box of the window passed to the function without 
drawing the scroll bar outline. 

//************* 
#define kGrowBoxWidth 15 
void MyDrawGrowlcon(WindowPtr window) 
{ 

Graf Ptr 
RgnHandle 
Re ct 

savePort; 
saveRgn; 
growRect: 

GetPort<&savePort); 
SetPort(window); 
growRect window->portRect: 
growRect.top growRect.bottom - kGrowBoxWidth: 
growRect.left growRect.right - kGrowBoxWidth; 

saveRgn = NewRgn(); 
GetClip(saveRgn); 
ClipRect(&growRect); 

DrawGrowicon(window); 

SetClip(saveRgn); 
DisposeRgn(saveRgn): 
SetPort(savePort); 

How do I prevent scroll bars from getting drawn on? 
To prevent the scroll bars from getting drawn on, you must manually set the 
clipping area so that it does not include the area of the scroll bars. The vertical scroll 
bar has a width of 16 pixels and a height equal to the height of the window's 
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portRect. The horizontal scroll bar has a height of 16 pixels and a width equal to 
the width of the window's po rt Re ct. Don't forget to expand the clipping region 
in order to draw the size box if necessary. 

The code below creates a rectangle of the window's content area minus the scroll 
bar areas. 

#define kScrollBarWidth 15 

windowRect = window->portRect; 
windowRect.right -= kScrollBarWidth; 
windowRect.bottom -= kScrollBarWidth; 
ClipRect( &windowRect ); 

Windows and Your Code 
This section of the Windows chapter answers FAQs about putting windows in your 
code. It covers a few important fields in a Windows code structure, the 
Wi ndowRecord. 

I want to access fields in a window's WindowRecord 
structure but all I have are WindowPtrs which are 
pointers to Graf Ports. How can I access a window's 
WinowRecord from a WindowPtr? 

A pointer to a Wi ndowRecord structure is called a Wi ndowPeek. A Wi ndowPtr 
is a pointer to a Graf Po rt, not toa Wi ndowRecord. However, since the first field 
of a Wi ndowRecord is the window's Gra fport, you can cast a Wi ndowPt r to a 
Wi ndowPee k and access the fields of the window's Wi ndowRecord. 

typedef WindowRecord FWindowPeek; 
struct WindowRecord 
{ 

} ; 

Graf Port port; 
short windowKind; 
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To access the wi ndowKi nd field from a Wi ndowPtr: 

CWindowPtr)((WindowPeek)pTempWindow>->windowKind 

Can I store my own data in the refCon field of a 
window or dialog? 

Yes, the refCon field of a dialog or window is available for an application to store 
data in. Two routines, SetWRefCon () and GetWRefCon ()set and get the data 
in this field. 

Related Topic 

0 See also Chapter 6, "Dialogs and Controls." 

How can I attach data to a window structure for my 
own use? 

There are two ways to do this. The first is to use the refCon field of the 
Wi ndowRecord structure which Apple provided for your own use. This field is a 
long integer. If you need to store more data than that, create a structure and store 
a handle to it. You can use SetWRefCon ( ) and GetWRefCon ( ) to setandgetthis 
field. 

The second method is to "piggyback" data onto your window. To implement this 
method, a structure is created whose first field is a Wi ndowRecord. Subsequent 
fields in the structure contain the other pieces of information that you want 
associated with that window. 

typedef structure 
{ 

} 

WindowRecord 
Handle 
Handle 
Handle 

MyWindowRecord, FMyWindowPeek; 

theWindow; 
myFirstHandle; 
mySecondHandle: 
myThirdHandle: 



CHAPTER 33: Windows 5 9 9 

Next we have the Window Manager store the window record of a window into 
this structure. We do this by making use of the w Stora g e parameter in the window 
creation routines. This is the second parameter of Get New W i n do w ( ) 
and Get N ewC Wind ow ( ) and the first parameter of N ewW ind ow ( ) and 
Ne-wCWi ndow( ), the parameter that always made you ask, "Why do I need that?" 

Ptr 
WindowPtr 

wStorage; 
mySpecialWindow; 

wStorage = NewPtr( sizeof(MyWindowRecord) ); 
mySpecialWindow = GetNewCWindow( 128, wStorage, -1 ); 

You can pass mySpeci a 1 Window to any function that expects a Wi ndowPtr. You 
can also use this pointer to access your private data fields by casting my Spec i a 1 W i n d ow 
to your structure type. for example to access the my Thi rd Hand 1 e field you would do 
the following: 

((MyWindowPeek)mySpecialWindow)->myThirdHandle 

Topic-Related FAQs 
D See also FAQ 2-10, "What RGB value does the System use for dimmed buttons, 

menus, and window titles?" 

D 
D 
D 
D 

D 

D 

D 

See also FAQ 2-24, "How can I get the palette of a window?" 

See also FAQ 2-25, "How do I assign a color palette to a window?" 

See also FAQ 2-26, "How do I set up a default palette for all windows in my 
application?" 

See also FAQ 2-27, "Does a palette that is attached to a window get disposed of when 
the window is closed?" 

See also FAQ 2-28, "Why is my window not immediately affected when I change my 
palette?" 

See also FAQ 2-29, "How can I get a picture that does not use the default palette to 
display properly in a window?" 

See also FAQ 6-22, "What is the size of the scroll bars?'' 
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D 
D 

D 
D 

D 

D 

D 

D 

D 

See also FAQ 7-18, "How can I tell what part of my window the user clicked in?" 

See also FAQ 7-23, "When my program receives an activate event is issued, how can 
I tell if the window is activated or deactivated?" 

See also FAQ 12-11, "How can I get the image of a screen (as in a screen capture)?'' 

See also FAQ 12-15, "If my window overlaps multiple screens with different depths, 
how can I draw the contents of the window properly on all screens?" 

See also FAQ 12-16, "How can I determine which screens my window overlaps and 
which screen the majority of my window exists on?" 

See also FAQ 16-29, "How can I draw to a window while a menu is pulled down 
obscuring the window?" · 

See also FAQ 23-16, "Why does my drawing trash the screen whenever I draw in 
response to an update event for a window that is not the frontmost window?" 

See also FAQ 23-36, "How do I implement a ZoomRect (a thin gray rectangle that 
'zooms out' when a window opens or closes, as when you open one of the finder's 
directory windows)?" 

See also FAQ 24-10, "How do I create a picture of the contents of a window?" 



Using the Companion 
CD-ROM 

The CD-ROM that's packaged with the book contains a folder named Mac 
Programming FAQs. In this folder you' ll find three main fo lders: 

+ FAQ Code Projects: The FAQ Code Projects folder contains 
Code Warrior and Symantec pro jects that enable you to build applica­
tions based on the longer - and more interesting - sample code in the 
book. The contents of the FAQ Code Project folder include subfolders 
that represent different chapters in the book. The contents of each 
chapter subfolder include other subfo lders that conta in the individual 
projects. Each project includes the complete source, resource, and 
project files that are necessary to build executables, as well as a pre­
built executable. 

+ FAQ Code Snippets: The contents of the FAQ Code Snippets folder 
include 27 SimpleText fi les that contain sample code from the book. 
Each fi le represents a different chapter; the code is organized by the 
associated FAQ. 

+ FAQ Database: The FAQ Database folder conta ins a database of the 
FAQs in the book and the FAQ DB Viewer program, which allows you 
to view the contents of the database. The database files are stored in a 
folder named Tables Folder. 
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The FAQ DB Viewer program enables you to view all of the questions and answers 
in the FAQ database. The true benefit of the program is that it enables you to search 
FAQs by keyword or by topic. 

Starting the FAQ DB Viewer Program 
To run the FAQ DB Viewer program, follow these steps: 

1. Place the CD-ROM in the CD drive. 

2. Double-click the CD icon. The Mac Programming FAQs folder appears. 

3. Double-click the folder. 

4. Double-click the FAQ Database folder. 

5. Double-click the FAQ DB Viewer icon. The Main FAQ appears, displaying 
the information from the current FAQ, FAQ 1-1, as shown in Figure A-1. 

------------------------------~ 

FAQ ll1• ller 
p-1 I 

T1ptc jApple Event Mana9er 

Siii T1plc ~l<N_O_N_E'-------~ 

hat ere the fou r required Apple events? 

llUV1r 
The four required Apple events ere ·open appltcatfon; ·open document; ·pnnt document; end ·qutt 
application." All of OjOur MeclntMh eppltcatlons should support these four events, even If \IOU don~ 
tntend to make your epplications scr1ptable or recordeble. Eech of these four events hes en imoctated 
four cherecter code. 

The "open application· event is also knwn es 'oepp', Your application vtll receive an 'oepp' event 
"'hen tt starts up. Your 'oepp' handler ("'hlch \IOU tnstelled usl09 AElnstellEventHendler()) should 
respond to the event bV dolnQ env application specific Initialization. 

!rhe "open document· event ts also knwn es 'odoc'. Your application 90ts en 'odoc' event from the l~ 
Finder "'henever the user asks the finder to open e document or set of documents. If l,IOUr application 
ts recordable (end tt should be) , tt vtll send en 'odoc' to ltself,..hen the user uses l,IOUr application to 

l>!'"n e me. Your 'odoc' handler vtll receive the 'odoc' Apple event es e parameter end vtll retrieve the 
list of documents from the event ust09 AECountltems() to count the number or mes tn the event end 
~~_(iet NthPtr() to retrieve the information fore specific document. The handler \oiill then open eech 
~ument in turn, unttl thelJ are a11 opened. 

FAQ 111•: 1 

YIWCHllt: 651 

Figure A-1: The Main FAQ Screen displays the number, question, answer, topic, and subtopic of 
a FAQ. At the bottom left of the screen are the navigation buttons. At the bottom right of the 
screen are the current FAQ position and total view FAQ counts. 
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The Main FAQ screen is used to display the information of the current FAQ. The screen 
displays the FAQ's number, question, answer, topic, and subtopic. The screen also 
contains information about the current view of FAQs. A view is a collection of FAQs; 
it can either contain all of the FAQs in the database or a subset of them. 

At the lower right of the screen are two numbers, the position of the current FAQ 
in the current view, and the total number of FAQs in the current view. At the lower 
left of the screen are the four navigation buttons that allow you to move to the first 
FAQ, the FAQ immediately before the current FAQ, the FAQ immediately after the 
current FAQ, and the last FAQ in the current view. 

The FAQ menu and the navigation buttons at the bottom of the main screen allow 
you to travel through the FAQs in the current view. 

Menus 

The database program includes three menus: 

+ File menu 

+ FAQmenu 

+ View menu 

File Menu 

The File menu contains only one menu item, Quit, which you choose to exit the 
program. 

FAQ Menu 

The FAQ menu contains four menu items that you use to navigate through the 
current view of FAQs. They are: 

+ First FAQ 

+ Previous FAQ 

+ Next FAQ 

+ Last FAQ 

The functions associated with these four menu items can also be executed from the 
navigation buttons at the bottom of the Main FAQ screen. 



604 Macworld Mac Programming FAQs 

View Menu 

The View menu contains four menu items: 

+ Search FAQs: This selection brings up the Search FAQs screen, which 
allows you to search the questions and the answers for specified text 
and selected FAQs of a specified topic and subtopic. You can select the 
matching FAQs to create a new view. 

+ View FAQs: This selection brings up the View FAQs screen, and 
displays all of the FAQs in the current view. When you select one of 
these FAQs, it becomes the current FAQ in the Main FAQ screen. 

+ Go To FAQs: This selection brings up the Go To FAQ Screen (see 
Figure A-2), which enables you to specify a FAQ by its number. If the 
FAQ appears in the current view, it will become the current FAQ 
displayed in the Main FAQ screen. 

+ View Related FAQs: This selection brings up the View FAQ screen and 
displays any related FAQs of the current FAQ. 

Go to FAQ Number 

FAQ •a•ller 

D-D l Ge To J 
Cncel 

Figure A-2: The Go To FAQ Screen 
contains two text edit fields in which the 
two components of the FAQ number are 
entered . The first field represents the 
chapter number. The second field 
represents the FAQ position in that 
chapter. 

The Go To FAQ screen allows you to specify the FAQ number of a FAQ in the 
current view and make it the current FAQ. The first text field is the chapter number 
and the second text field is the FAQ number inside the chapter. These FAQ numbers 
are the same as in the book. The FAQ must be in the current view. 

Using the FAQ DB Viewer 
You can create different views by choosing Search FAQs from the View menu and 
then displaying the Search FAQs screen (see Figure A-3), which searches for FAQs 
based upon text and topics you enter. 
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• 

Select FAQs Ex1t 

Se11rch FRQs · 

• •f Recora 
0 

Chepter 
l<ALL> 

Seuell St rt .. 

S..rclll Fiala 

OQuestlon 
0AM't<'er 

I Do Seereb I 

Figure A-3: The Search FAQs Screen allows you to select a topic and subtopic from the pull­
down menus and specify text to search the question and answer fields as search criteria. The 
matching FAQs get displayed in the list window on the left. 

The Search FAQs screen allows you to specify the chapter and subsection of a FAQ 
along with text to search for in the question or answer. 

Conducting a Search 

To search for a specific entry, enter a text string in the Search String field and select 
the Question option. To search for an answer, select the Answer option. When you 
type a string in the Search String field and you specify a chapter, the program will 
only search for those FAQs that are included in that chapter. After you enter the 
selection criteria, click the Do Search button. All the FAQs that match the selection 
criteria will appear in the list window on the left. You can then make these FAQs 
the current view by clicking the Select FAQs button. 

To create a view that contains all of the FAQs in the database, choose <ALL> from 
the Chapter pull-down menu and deselect the Question and Answer options. Click 
the Do Search button to displays all of the FAQs. Click the Select FAQs button to 
load all of the FAQs into the current view. 
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You can also select the related FAQs of the current FAQ by choosing View Related 
FAQs from the View menu, which displays the View FAQs Screen that's shown in 
Figure A-4. 

- - --- -- ~===---= - -- - --
t -- - -- Ulew FAQs 

tlw do I leorn 00... to prOC)rom "Ith Apple events? 
Ho" cen I detormlne "hat Apple event• on oppllcetlon oupports? 
tlw do I odd oupport for the required Apple events In my progrom? 
tlw does the Finder tell my oppltcotton that one of tts documents..,., double-clicked? 
tlw cen I identify thesender ofon Apple event? 

nan oppltcetion oond Appl• evonts to itself? 
tlw con I prevonton Apple event thot my appltcatlon sends Itself from oettl"'l recorded? 
Why do I oet error -903 "hen I try to send an Apple event "1th AESend()?Ev 

n I send on Apple event from• code reoource? 
Does AEPutPoramPtr() (end other AEPut...() fu nctlono) copy the data possed to it? 

hat ore the RGB ond HSV color models? 
hat b o color toble (CLUT)? 
hat b o color polette? 
hat b the difference betveen pmCourteous, pmToleront. ond pmExpltctt colors? 
hat b on inverse table? 

Ho\i do I convert betveen HSV and RGB? Ho-.r do I convert to other color models? 
tlw can I create o gr•!IOClle romp? 
llw do I reference shades of grey in my prOC)rom? 

hy doeo i nvertl "'l •color often produce unexpected resultson o 256 colorsystom? 

lie T• FAQ I I Extt 

Figure A-4: The View FAQs Screen is used to display FAQs in the current view when called by 
the View FAQs command and related FAQs of the current FAQ when called by the View Related 
FAQs command. 

The View FAQs screen displays the FAQs in the current view. You can make any 
one of these FAQs the current FAQ by selecting it and then pressing the Go To 
button. The program ·will then return to the Main FAQ screen and display the 
selected FAQ. 

Using the FAQ Code Projects 
To open the sample code projects, follow these steps: 

1. Place CD-ROM in the CD drive. 

2. Double-click the CD icon. The Mac Programming FAQs folder appears. 
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3. Double-click the folder. 

4. Double-click the FAQ Code Projects folder. 

5. Open the folder of the chapter whose projects you want to access and then 
open the folder of the project itself. 

6. You can run the pre-built application by double-clicking its icon, or you 
can open the project by double-clicking the project icon. 

Each sample project includes the complete source, resource, and project files that 
are necessary to build executables. 

Using the FAQ Code Snippets 
To view the sample code snippets, follow these steps: 

1. Place CD-ROM in the CD drive. 

2. Double-click the CD icon. The Mac Programming FAQs folder appears. 

3. Double-click the folder. 

4. Double-click the FAQ Code Snippets folder. 

5. Double-click the file icon of the chapter whose code you want to see. This 
action starts the Simple Text application. You can also view code files with 
any text editor. 

Each file represents a different chapter. The code is organized by the associated 
FAQ. 
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Gestalt Manager 
Selector Codes 

T his appendix lists the Apple-defined Gestalt Manager selector codes. We've 

attempted to describe the formats of their responses and list the constants that 

are defined for their return values. 

You pass a selector code when you call Gestalt to specify the kind of information 

you need. Apple defines two distinct kinds of selector codes: environmental selec­

tors, which supply information you can use to control the behavior of your appli­

cation, and informational selectors, which supply information you can't use to 

determine what hardware or software features are available. 

The selector code constants use a set of suffixes that indicate what format the 

response value will take. Selectors with the suffix Attr, for example, return a 32-bit 

response value in which the individual bits represent specific attributes. The 

constants listed for these response values represent bit numbers. See FAQ 11-2, 

"How do I use Gestalt to get information?" for more information. 
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Environmental Selectors 
The following sections list the environmental selector codes. 

Addressing Mode Attributes 

The gesta 1 t32Bi tAdd ress i ng attribute indicates that the machine started up with 32-bit 
addressing. The gesta 1 t32Bi tSysZone attribute indicates thatthe system heap has 32-bit 
clean block headers (regardless of the type ·of addressing the machine started up in). See the 
book Inside Macintosh: Memory for more information about 32-bit addressing. 

gestaltAddressingModeAttr = 'addr': 

{booted in 32-bit mode} 
gestalt32BitAddressing 0; 
{32-bit compatible system zone} 
gestalt32BitSysZone 1: 
{machine is 32-bit capable} 
gestalt32BitCapable 2; 

Alias Manager Attributes 

gestaltAliasMgrAttr 'al is'; 

{Alias Manager is present} 
gestaltAliasMgrPresent = O; 
{Alias Manager knows about remote AppleTalk} 
gestaltAliasMgrSupportsRemoteAppleTalk = 1: 

Apple Events Attribute 

gestaltAppleEventsAttr 'evnt': 

{Apple events available} 
gestaltAppleEventsPresent = O; 
gestaltScriptingSupport 1: 
{OSL in system} 
gestaltOSLinSystem 2: 

The version number of the AppleTalk driver (in particular, the .MPP driver) currently 
installed. The version number is placed into the low-order byte of the result; ignore the three 
high-order bytes. If an AppleTalk driver is not currently open, the response parameter is 0. 
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gestaltAppleTalkVersion = 'atlk'; 

The version number of the AppleTalk driver, in the format introduced with AppleTalk 
version 56. The version is stored in the high 3 bytes of the return value. 

Byte 3 contains the major revision number, byte 2 contains the minor revision number, and 
byte 1 contains a constant that represents the release stage. 

For example, if you call Gestalt with the 'atkv' selector when Apple Talk version 57 is loaded, 
you receive the long integer response value $39008000. Byte 0 always contains 0. 

gestaltATalkVersion; 'atkv' 

{gestaltA Talk Version release stage constants} 
development $20; 
alpha $40; 
beta $60; 
final $80; 
release = $80; 

The version of A/UX if it is currently executing. The result is placed into the low-order word 
of the response parameter. If A/UX is not executing, Gestalt returns g est a 1 t Un kn own Err . 

gestaltAUXVersion ; 'a/ux': 

Code Fragment Manager Attributes 

gestaltCFMAttr ; 'cfrg' ; 

{Code Fragment Manager present} 
gestaltCFMPresent = 0; 

Close View Attributes 

gestaltCloseViewAttr 'BSDa'; 

gestaltCloseViewEnabled O; 
gestaltCloseViewDisplayMgrFriendly l; 

Color Picker 

gestaltColorPickerVersion 'cpkr' 
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Component Manager 

getstaltComponentMgr = 'cpnt'; 

Connection Manager Attributes 

The ges ta 1 tConnMg rCMSea rch Fix bit flag indicates that the fix is present that allows 
the CMAddSea rch routine to work over the mAttn channe 1. 

gestaltConnMgrAttr :::::: 'conn'; 

{Connection Manager present} 
gestaltConnMgrPresent 0; 
{CMAddSearch fix present} 
gestaltConnMgrCMSearchFix l; 
{has CMGetErrorString} 
gestaltConnMgrErrorString 2; 
{has CMNewlOPB, CMDisposeIOPB,} 
{CMPBRead, CMPBWrite,and CMPBIOKill} 
gestaltConnMgrMultiAsyncIO :::::: 3; 

Communications Resource Manager Attributes 

gestaltCRMAttr :::::: 'crm '; 

{Communication Resource Manager present} 
gestaltCRMPresent O; 
{fix for persistent tools} 
gestaltCRMPersistentFix:::::: l; 
{tool resource calls available} 
gestaltCRMToolRsrcCalls = 2; 

The version number of the Communications Toolbox (in the low-order word of the return 
value). 

gestaltCTBVersion :::::: 'ctbv': 

Data Access Manager Attribute 

gestaltDBAccessMgrAttr 

gestaltDBAccessMgrPresent 

'dbac'; 

O; 
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Dictionary Manager Attributes 

gestaltDictionaryMgrAttr 

gestaltDictionaryMgrPresent 

Display Manager Attributes 

gestaltDisplayMgrAttr 

gestaltDisplayMgrPresent 

Dialog Manager Extensions Attributes 

I di ct I; 

0; 

I dpl y I; 

0; 

If this flag bit is TRUE, then the Dialog Manager extensions included in System 7 are 
available. See the book Inside Macintosh: Macintosh Toolbox Essentials for details about 
the Dialog Manager. 

gestaltDITLExtAttr 

gestaltDITLExtPresent 

Drag Manager Attributes 

gestaltDragMgrAttr 

gestaltDragMgrPresent 

Easy Access Attributes 

gestaltEasyAccessAttr 

gestaltEasyAccessOff 
gestaltEasyAccessOn 
gestaltEasyAccessSticky 
gestaltEasyAccessLocked 

Edition Manager Attributes 

gestaltEditionMgrAttr 

I ditl I; 

0; 

'drag'; 

0; 

'easy'; 

O; 
1; 
2; 
3; 

'edtn'; 

gestaltEditionMgrPresent 
gestaltEditionMgrTranslationAware 

O; 
1; 
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The base address of the second half of the Toolbox trap table if the table is discontiguous. 
If the table is contiguous, this selector returns 0. 

gestaltExtToolboxTable = 'xttt' ; 

Finder Attributes 

gestaltFinderAttr 'fndr' 

{Finder recognizes drop event} 
gestaltFinderDropEvent O; 
{Finder supports magic icon placement} 
gestaltFinderMagicPlacement l; 
{Finder calls AEProcessAppleEvent} 
gestaltFinderCallsAEProcess 2; 
{Finder is scriptable and recordable} 
gestaltOSLCompliantFinder 3; 
{Finder handles 4GB volumes} 
gestaltFinderSupports4GBVolumes 4; 
{Finder handles Code Fragment Manager errors} 
gestaltFinderHandlesCFMFailures 5; 
{Finder supports Drag Manager clipping files} 
gestaltFinderHasClippings 6; 

FindFolder Function Attribute 

gestaltFindFolderAttr 'fold'; 

gestaltFindFolderPresent 0; 

First Physical Slot 

I sltl t; gestaltFirstSlotNumber 

Font Manager Attribute 

gestaltFontMgrAttr 'font'; 

gestaltOutlineFonts 0; 

A constant that represents the type of floating-point unit currently installed, if any. 

gestaltFPUType = I fpu I; 
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gestaltNoFPU O; 
gestalt68881 l; 
gestalt68882 2; 
gestalt68040FPU 3; 

File System Attributes 

gestaltFSAtt 

{new HFSDispatch available} 
gestaltFullExtFSDispatching 
{has FSSpec calls} 
gestaltHasFSSpecCalls 
{has File System Manager} 
gestaltHasFileSystemManager 
{supports dynamic loading} 
gestaltFSMDoesDynamicLoad 
{supports 4 gigabyte volume} 
gestaltFSSupports4GBVols 
{has extended disk initialization calls} 
gestaltHasExtendedDiskinit 

File Transfer Manager Attributes 

gestaltFXfrMgrAttr = 'fxfr'; 

{File Transfer Manager present} 

'fs 

0; 

1; 

2; 

3; 

4; 

6; 

gestaltFXfrMgrPresent O; 
{supports FTSend and FTReceive} 
gestaltFXfrMgrMultiFile 1; 
{supports FTGetErrorString} 
gestaltFXfrMgrErrorString 2; 

Help Manager Attribute 

gestaltHelpMgrAttr 

gestaltHelpMgrPresent 
gestaltHelpMgrExtensions 

I help I; 

0; 
1 

I• . 
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Icon Utilities Attribute 

gestaltlconUtilitiesAttr 'icon'; 

gestaltlconUtilitiesPresent; O~ 

Image Compression Manager 

getstaltCompressionMgr 

Keyboards 

'i cmp • 

If the Apple Desktop Bus (ADB) is in use, there may be multiple keyboards or other ADB 
devices attached to the machine. The g est a 1 t Keyboard Type selector identifies only the 
type of the keyboard on which the last keystroke occurred. 

You cannot use this selector to find out what ADB devices are connected. For that, you can 
use the Apple Desktop Bus Manager, described in Inside Macintosh: Devices. Note that the 
ADB keyboard types described by Gestalt do not necessarily map directly to ADB device 
handler IDs. 

Future support for the ges ta 1 tKeyboa rdType selector is not guaranteed. To determine 
the type of the keyboard last touched without using Gestalt, check the system global variable 
KbdType, documented in Inside Macintosh: Devices. 

If the Gestalt Manager does not recognize the keyboard type, it returns an error. 

gestaltKeyboardType 

gestaltMacKbd 
gestaltMacAndPad 
gestaltMacPlusKbd 
gestaltExtADBKbd 
gestaltStdADBKbd 
gestaltPrtblADBKbd 
gestaltPrtblISOKbd 
gestaltStdISOADBKbd 
gestaltExtISOADBKbd 
gestaltADBKbdII 
gestaltADBISOKbdII 
gestaltPwrBookADBKbd 
gestaltPwrBookISOADBKbd 
gestaltAppleAdjustKeypad 

'kbd '; 

1; 
2; 
3; 
4; 
5; 
6: 
7; 
8; 
9; 
10; 
11; 
12; 
13; 
14; 
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gestaltAppleAdjustADBKbd 15; 
gestaltAppleAdjustISOKbd 16; 
gestaltJapanAdjustADBKbd 17; 
gestaltPwrBkExtISOKbd 20; 
gestaltPwrBkExtJISKbd 21; 
gestaltPwrBkExtADBKbd 24; 

The logical page size. This value is defined only on machines with the MC68010, MC68020, 
MC68030, or MC68040 microprocessors. On a machine with the MC68000, Gestalt 
returns an error when called with this selector. 

gestaltLogicalPageSize = 'pgsz'; 

The amount of logical memory available. This value is the same as that returned by 
gestaltPhysicalRAMSize when virtual memory is not installed. On some machines, however, 
this value might be less than the value returned by gesta 1 tPhys i ca 1 RAMSi ze because . 
some RAM may be used by the video display and the Operating System. 

gestaltlogicalRAMSize = 'lram': 

The size (in bytes) of the low-memory area. The low-memory area is used for vectors, global 
variables, and dispatch tables. 

gestaltlowMemorySize = 'lmem': 

Information about miscellaneous pieces of the Operating System or hardware configuration. 

gestaltMiscAttr 

gestaltScrollingThrottle 
gestaltSquareMenuBar 

Mixed Mode Manager 

'misc'; 

0: 
2: 

The name gesta 1 tMi xedModeVers ion for the 'mixd' selector is misleading. It has 
renamed gesta l tMi xedModeAttr to properly reflect the Inside Mac: PowerPC System 
Software documentation. g est a 1 t Mi x e d Mode Ve rs i on will be removed in a future 
release of the Interfaces. 

For the first version of Mixed Mode the 'mi xd' selector returns OxOOOOOOOl. In 
subsequent versions of Mixed Mode, the ' mi x d ' selector will respond with 32 attribute bits 
with various meanings, instead of an increasing version number. 

gestaltMixedModeVersion = 'mi xd' ; 
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gestaltMixedModeAttr 'mi xd': 

gestaltPowerPCAware 0 

A constant that represents the type of MMU currently installed: 

gestaltMMUType 

gesta ltNoMMU 
gestaltAMU 
gestalt68851 
gestalt68030MMU 
gestalt68040MMU 
gestaltEMMUl 

Native CPU Type 

'mmu '; 

O; 
1; 
2; 
3; 
4; 
5; 

Note, to check whether the native system architecture is a MC680x0 or a PowerPC 
microprocessor, use the ges ta 1 tSysArchi tectu re selector. 

gestaltNativeCPUtype 

gestaltCPU68000 
gestaltCPU68010 
gestaltCPU68020 
gestaltCPU68030 
gestaltCPU68040 
gestaltCPU601 

'cput'; 

$000; 
$001; 
$002; 
$003; 
$004; 
$101; 

Notification Manager Attribute 

gestaltNotificationMgrAttr 

gestaltNotificationPresent 

'nmgr': 

0: 

A bitmap that describes the NuBus™ slot connector locations. On a Macintosh II, for 
example, the return value would have bits 9 through 14 set, indicating that 6 NuBus slots 
are present, at locations 9 through 14. 

gestaltNuBusConnectors = 'sltc'; 

General Operating System attributes, such as whether temporary memory handles are real 
handles. The low-order bits of the response parameter are interpreted as bit flags. A flag is 
set to 1 to indicate that the corresponding feature is available. Currently, the bits below are 
significant. 
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See the book Inside Macintosh: Memory for a full explanation of the temporary memory 
features, and see the book Inside Macintosh: Processes for a full explanation of the launch 
control features. · 

gestaltOSAttr = 'os 

(system heap can grow} 
gestaltSysZoneGrowable O; 
{can return from launch} 
gestaltlaunchCanReturn l; 
{LaunchApplication available} 
gestaltlaunchFullFileSpec 2; 
{Process Manager available} 
gestaltlaunchControl 3; 
{temporary memory support available} 
gestaltTempMemSupport 4; 
{temporary memory handles are real} 
gestaltRealTempMemory 5; 
{temporary memory handles are tracked} 
gestaltTempMemTracked 6; 
gestaltIPCSupport 7; 
gestaltSysDebuggerSupport 8; 

Operating System Trap Dispatch Table 

The base address of the Operating System trap dispatch table is: 

gestaltOSTable = 'ostt'; 

Parity-Checking Features 

I• 

' 

Note that parity is not considered to be enabled unless all installed memory is parity RAM. 

gestaltParityAttr '~rty'; 

gestaltHasParityCapability = O; 
gestaltParityEnabled l; 

PC Exchange Attributes 

gestaltPCXAttr 'pcxg'; 

gestaltPCXHas8andl6BitFAT O; 
gestaltPCXHasProDOS l; 
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Physical RAM 

The number of bytes of physical RAM currently installed: 

gestaltPhysicalRAMSize = 'ram ': 

Pop-Up Control Definition 

The attribute of the pop-up control definition: 

gestaltPopupAttr 'pop!'; 

(pop-up 'CDEF' is present} 
gestaltPopupPresent 0: 

Power Manager Attributes 

gestaltPowerMgrAttr = 'powr': 

{Power Manager is present} 
gestaltPMgrExists 0: 
{CPU can idle} 
gestaltPMgrCPUidle 1: 
{Power Manager can stop SCC clock} 
gestaltPMgrSCC 2: 
(Power Manager can turn off sound power} 
gestaltPMgrSound 3: 
{Power Manager dispatch exists} 
gestaltPMgrDispatchExists 4: 

Processor Attributes 

A constant that represents the type of microprocessor currently running: 

gestaltProcessorType 

gestalt68000 
gestalt68010 
gestalt68020 
gestalt68030 
gestalt68040 

'proc': 

1: 
2: 
3: 
4: 
5; 
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Program-to-Program Communication (PPC) Toolbox Attributes 

Note that these constants are defined as masks, not bit numbers. 

gestaltPPCToolboxAttr = 'ppc I; 

{PPC Toolbox is present; PPCinit has been called} 
gestaltPPCToolboxPresent $0000; 
{supports real-time delivery} 
gestaltPPCSupportsRealTime $1000; 
{accepts sessions from remote computers} 
gestaltPPCSupportsincoming $0001; 
{can initiate sessions with remote computers} 
gestaltPPCSupportsOutgoing = $0002; 

QuickDraw Features 

gestaltQuickdrawFeatures 'qdrw'; 

·{Color QuickDraw present} 
gestaltHasColor O; 
{graphics worlds can be deeper than 1 bit} 
gestaltHasDeepGWorlds l; 
{PixMaps can be direct (16- or 32-bit)} 
gestaltHasDirectPixMaps 2; 
{supports text mode grayishTextOr} 
gestaltHasGrayishTextOr 3; 
{supports video mirroring using the Display Manager} 
gestaltSupportsMirroring = 4; 

The version of QuickDraw, encoded as a revision number in the low-order word of the 
return value. The high-order byte represents the major revision number, and the low-order 
byte represents the minor revision number. For example, version 1.3 of 32-Bit QuickDraw 
represents QuickDraw revision 2.3; its response value is $0230. 

Values having a major revision number of 1or2 indicate that Color QuickDraw is available, 
in either the 8-bit or 32-bit version. These results do not, however, indicate whether a color 
monitor is attached to the system. You must use high-level QuickDraw routines to obtain 
that information. 

gestaltQuickdrawVersion 

gestaltOriginalQD 
gestalt8BitOD 

'qd 

$000: 
$100: 

I' . 
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gestalt32BitQD 
gestalt32Bit0Dll 
gestalt32Bit0Dl2 
gestalt32Bit0Dl3 

QuickTime Version 

gestaltQuickTimeVersion 

PowerPC QuickTime glue library is present: 

gestaltQuickTimeFeatures 

$200: 
$210: 
$220: 
$230: 

gestaltPPCQuickTimelibPresent 

Realtime Manager Attributes 

gestaltRealtimeMgrAttr 

gestaltRealtimeMgrPresent 

Resource Manager Attribute 

gestaltResourceMgrAttr 

{partial resources supported} 
gestaltPartialRsrcs 

Scrap Manager Attributes 

gestaltScrapMgrAttr 

I qtim': 

'qt rs', 

0 

'rtmr': 

O; 

'rsrc'; 

0: 

'scra'; 

gestaltScrapMgrTranslationAware = 0: 
gestaltTranslationMgrHintOrder l; 

Script Manager 

The version number of the Script Manager (in the low-order word of the return value): 

gestaltScriptMgrVersion = 'scri'; 
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Script Systems 

The number of script systems currently active: 

gestaltScriptCount = 'scr#'; 

Serial Hardware Attributes 

Serial hardware attributes of the machine, such as whether or not the GP I a line is connected 
and can be used for external clocking. 

gestaltSerialAttr = 'ser '; 

{GPI connected to DCD on port A} 
gestaltHasGPiaToDCDa 0: 
{GPI connected to RTxC on port A} 
gestaltHasGPiaToRTxCa 1; 
{GPI connected to DCD on port B} 
gestaltHasGPiaToDCDb 2: 

Slot Manager Attributes 

gestaltSlotAttr 

{Slot mgr exists} 

'slot' 

gestaltSlotMgrExists O; 
{NuBus slots are present} 
gestaltNuBusPresent l; 
{gestaltSESlotPresent} 
gestaltSESlotPresent 2; 
{SE/30 slot present} 
gestaltSE30SlotPresent 3; 
{Portable's slot present} 
gestaltPortableSlotPresent = 4; 

Sound Attributes 

If the bit g est a 1 t Stereo Cap ab i 1 i ty is TRUE, the available hardware can play stereo 
sounds. The bit gestalt Ster e oM i xi n g indicates that the sound hardware of the 
machine mixes both left and right channels of stereo sound into a single audio signal for the 
internal speaker. The gesta 1 tSound IOMg rP resent bit indicates that the new sound 
input routines are available, and the g est a 1 t Bui 1 t In Sound Input bit indicates that a 
built-in sound input device is available. The gestaltHasSoundlnputDevice bit 
indicates that some sound input device is available. 
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Note bits 7 through 12 are not defined for versions of the Sound Manager prior to version 
3.0. 

gestaltSoundAttr = 'snd '; 

{stereo capability present} 
gestaltStereoCapability 0; 
{stereo mixing on internal speaker} 
gestaltStereoMixing 1; 
{sound input routines present} 
gestaltSoundIOMgrPresent 3; 
{built-in input device present} 
gestaltBuiltlnSoundlnput 4; 
{sound input device present} 
gestaltHasSoundlnputDevice 5; 
{built-in hardware can play and record simultaneously} 
gestaltPlayAndRecord = 6; 
{sound hardware can play and record 16-bit samples} 
gestaltl6BitSoundIO 7; 
{sound hardware can record stereo} 
gestaltStereolnput 8; 
gestaltlinelevellnput 9: 
{SndPlayDouble buffer present} 
gestaltSndPlayDoubleBuffer 10; 
{multiple channel support} 
gestaltMultiChannels 11 
{16-bit audio data supported} 
gestaltl6BitAudioSupport 12; 

Speech Manager Attributes 

gestaltSpeechAttr 'ttsc'; 

{Speech Manager present} 
gestaltSpeechMgrPresent = O; 
{Speech Manager has native PPC glue for API} 
gestaltSpeechHasPPCGl ue = 1; 

Standard File Package Attributes 

If the ges ta l tStanda rd Fil e58 flag bit is set, you can call the four new procedures­
Standa rdPutFil e. Standa rdGetFil e. CustomPutFil e. and CustomGetFi le­
introduced with System 7. (The name of the constant reflects the enabling of selectors 5 
through 8 on the trap macro that handles the Standard File Package.) 
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gestal tStandardFi 1 eAttr 'stdf': 

gestaltStandardFile58 0: 
gestaltStandardFileTranslationAware 1: 
gestaltStandardFileHasColoricons 2: 
gestaltStandardFileUseGenericicons 3: 
gestaltStandardFileHasDynamicVolumeAllocation 4: 

StandardNBP Function 

Information about the StandardNBP (Name-Binding Protocol) function. 

gestaltStdNBPAttr 'n 1 up' : 

gestaltStdNBPPresent = 0: 

System Architecture 

The native system architecture. If the g est a 1 t 6 8 k flag bit is set, the native microprocessor 
is a MC680x0 chip. If the g est a 1 t Power PC flag bit is set, the native microprocessor is a 
PowerPC chip. 

gestaltSysArchitecture 

gestalt68k 
gestaltPowerPC 

TextEdit Attributes 

gestaltTEAttr 

'sysa'; 

1: 
2: 

{TextEdit has TEGetHiliteRgn} 

'teat' ; 

gestaltTEHasGetHiliteRgn 0: 
{TextEdit does Inline Input} 
gestaltTESupportsinlineinput = 1: 
{TextEdit does Text Objects} 
gestaltTESupportsTextObjects = 2; 

Terminal Manager Attributes 

gestaltTermMgrAttr 't.erm': 

gestaltTermMgrPresent 0: 
gestaltTermMgrErrorString = 2: 
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TextEdit 

A constant that indicates which version of TextEdit is present. 

gestaltTextEditVersion :;;;;: I te': 

{TextEdit in Maclki ROM} 
gestaltTEl "" 1: 
{TextEdit with 6.0.4 Script Systems on Maclki} 
{(Script bug fixes for Macllci)} 
gestaltTE2 "" 2: 
{TextEdit with 6.0.4 Script Systems all but Maclki} 
gestaltTE3 3: 
{TextEdit in System 7.0} 
gestaltTE4 "" 4: 
{TextWidthHook available in TextEdit} 
gestaltTE5 5: 
{TextEdit in System 8.0} 
gestaltTE6 6 

Thread Manager Attributes 

gestaltThreadMgrAtt 

{Thread Mgr is present} 

'thds': 

gestaltThreadMgrPresent = O; 
{bit true if Thread Mgr supports exact match creation option} 
gestaltSpecificMatchSupport "" 1: 
{bit true if Thread Mgr shared library is present} 
gestaltThreadslibraryPresent = 2 

Time Manager 

A constant that indicates which version of the Time Manager is present. 

gestaltTimeMgrVersion = 'tmgr': 

gestaltStandardTimeMgr 1: 
gestaltRevisedTimeMgr 2: 
gestaltExtendedTimeMgr 3: 
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Toolbox 

The base address of the Toolbox trap dispatch table. 

gestaltToolboxTable = 'tbtt'; 

Translation Manager Attributes 

gestaltTranslationAttr 

gestaltTranslationMgrExists 

Text Services 

gestaltTSMgrVersion 'tsmv' : 

Version of Gestalt Manager 

'xl at': 

0: 

The version of the Gestalt Manager (in the low-order word of the return value). The current 
version is 1, corresponding to a returned value of $0001. 

gestaltVersion = 'vers'; 

{version of gestalt where gestaltValue is implemented} 
gestaltValueimplementedVers = 5 

Virtual memory Attributes 

gestaltVMAttr 'vm 

gestaltVMPresent 0: 

Informational Selectors 

I• 

' 

The following sections list the informational selector codes. 

Low-Level Hardware Configuration Attributes 

The g est a 1 t Has SCSI bit means the machine is equipped with a SCSI implementation 
based on the 53C80 chip, which was introduced in the Macintosh Plus. This bit is 0 on com­
puters with a different SCSI implementation. Those computers set the g est a 1 t Has SCSI 9 61 
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or g est a 1 t Has SCSI 9 6 2 bit to report a SCSI implementation based on the 5 3C96 chip 
installed on an internal or external bus, respectively. 

The g est a l t Ha s SC C bit is normally returned as 0 on the Macintosh Ilfx and Macintosh 
Quadra 900 computers, which have intelligent 1/0 processors that isolate the hardware and 
make direct access to the SCC impossible. However, if the user has used the Compatibility 
Switch control panel to enable compatibility mode, g est a 1 t Has SC C is set. 

gestaltHardwareAttr = 'hdwr' ; 

{has VIAl chip} 
gestaltHasVIAl O; 
{has VIA2 chip} 
gestaltHasVIA2 l; 
{has Apple sound chip} 
gestaltHasASC 3; 
{has SCC} 
gestaltHasSCC 4; 
{has SCSI} 
gestaltHasSCSI 7; 
{capable of software power off} 
gestaltHasSoftPowerOff = 19; 
{has 53C96 SCSI on internal bus} 
gestaltHasSCSI961 21; 
{has 53C96 SCSI on external bus} 
gestaltHasSCSI962 22; 
{has universal ROM} 
gestaltHasUniversalROM 24; 

Icon Family Resource ID for the Current Type of Macintosh 

gestaltMachineicon = 'mien'; 

A Constant that Indicates the Model of Computer 

To obtain a string containing the machine's name, you can pass the returned value to the 
Get I ndSt ring procedure as an index into the resource of type 'STR#' in the System file 
having the resource ID defined by the constant kMachi neNameStrID (-16395). 

gestaltMachineType 

gestaltClassic 
gestaltMacXL 

'ma ch'; 

1; 
2; 
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gestaltMac512KE 3; 
gestaltMacPlus 4; 
gestaltMacSE 5; 
gestaltMacll 6; 
gestaltMacllx 7; 
gestaltMacllcx 8; 
gestaltMacSE030 9; 
gestaltPortable 10; 
gestaltMacllci 11; 
gestaltMacllfx 13; 
gestaltMacClassic 17; 
gestaltMacllsi 18; 
gestaltMacLC 19; 
gestaltQuadra900 20; 
gestaltPowerBook170 21; 
gestaltQuadra700 22; 
gestaltClassicll 23; 
gestaltPowerBooklOO 24; 
gestaltPowerBook140 25; 
gestaltQuadra950 26; 
gestaltMacLCIII 27; 
gestaltPowerBookDuo210 29; 
gestaltMacCentris650 30; 
gestaltPowerBookDuo230 32; 
gestaltPowerBook180 33; 
gestaltPowerBook160 34; 
gestaltMacQuadra800 35; 
gestaltMacLCII 37; 
gestaltPowerBookDuo250 38; 
gestaltMacllvi 44; 
gestaltPerforma600 45; 
gestaltMacllvx 48; 
gestaltMacColorClassic 49; 
gestaltPowerBook165c 50; 
gestaltMacCentris610 52; 
gestaltMacQuadra610 53; 
gestaltPowerBook145 54; 
gestaltMacLC520 56; 
gestaltMacCentris660AV 60; 
gestaltPerforma46x 62. 
gestaltPowerMac8100_80 65; 
gestaltPowerBook180c 71; 
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gestaltPowerMac6100_60 = 75; 
gestaltPowerBookDuo270c = 77; 
gestaltMacQuadra840AV 78; 
gestaltPerforma550 80, 
gestaltPowerBook165 84; 
gestaltMacTV 88; 
gestaltMacLC475 89; 
gestaltMacLC575 92; 
gestaltMacQuadra605 94; 
gestaltQuadra630 98: 
gestaltPowerMac6100_66 100; 
gestaltPowerBookDuo280 102: 
gestaltPowerBookDuo280c = 103; 
gestaltPowerMac7100_66 112: 
gestaltPowerBookl50 115: 

Size of the installed ROM, in Bytes 

The value is returned in only one word. 

gestaltROMSize = 'ram ': 

Version Number of the Installed ROM 

The version number of the installed ROM (in the. low-order word of the return value). 

gestaltROMVersion = 'romv': 

Version Number of the System File 

The version number of the currently active System file, represented as four hexadecimal 
digits in the low-order word of the return value. For example, if your application is running 
in version 7.0.1, then Gestalt returns the value $0701. Ignore the high-order word of the 
returned value. 

gestaltSystemVersion = 'sysv'; 
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-A-
AS world. See memory 
AIFF files. See sound 
alem, 114-117 

customizing text in, 1t6 
displaying and closing, 1 14 
displaying custom icons in, I 14 
incrementing and resetting alert stage value, 11 6 
playing sound other than System alert sound, 115-1 16 
See also controls; dialog boxes 

Apple events. See events 
arrow cursor. Sec cursors 
Assembly code 

in CodeWarrior C projects, 61 - 62, 63 
PowerPC versus 68K Assembly code, 61 
in Symantec C projects, 62, 63 
See also C language; Pascal 

bit manipulation, 520-521 
bitmaps. See QuickDraw 

B 

"bottleneck" functions. Ste QuickDraw 
buttons. See controls 

-C-
C language 

Assembly code in CodeWarrior C projects, 61-62, 63 
Assembly code in Symantec C projects, 62, 63 
Code Warrior Gold, Academic, Bronze, and Discover 

differences, 64 
converting C strings and Pascal strings, 5 16- 517 
ONEWORDINLINE(), nvoWORDINLINE(), 

THREEWORDINLINE() macros in universal header 
files, 60-61 

versus Pascal, 58-59 
Symantec C++ version 8.0, 65 
See also Assembly code; Pascal 

CD-ROM (book's), 601-607 
FAQ DB Viewer program, 602-606 
folders, 601-602 
opening and using sample code projects, 606-607 

click loops. See List Manager 
color 

Color Manager documentation, 24 
color settings fo r dialog box items, 104-105 
crashes caused by color cursors, 44 
definitions, 12-16 

drawing in color, 16-23 
48-bit RGB values on 16-bit screens, 23 
Basic QuickDraw RGB values, 22 
with colors at specific locations in color palettes, 

26-27 
converting from one color model to another, 17 
creating grayscale ramps, 17-18 
drawing in highlight colors with drawing commands, 

21-22 
inverting colors in 256-color systems, 19 
referencing gray shades, 18-19 
retrieving and setting highlight color values, 20-21 
RGB values for dimmed buttons, menus, and window 

ritles, 19-20 
with RGBForeColor(), 23 

HSV color model, 12-14 
pmCourteous, pm Tolerant, and pmExplicir colors, 

14-1 5 
in QuickDraw 

assigning custom colors to GWorlds, 406-407 
color distortion using CopyBirs() in GWorlds, 406 
displaying selection rectangles in color, 41 2-413 
drawing in color patterns, 389-390 
drawing shapes filled wirh solid colors, 386 
passing pixmaps of color windows to CopyBits(), 400 
retrieving most frequently used colors in pixmaps, 398 

in windows 
creating color backgrounds for windows, 593-594 
drawing in color, 592 
passing pixmaps of color windows to CopyBirs() in 

QuickDraw, 400 
RGB values for dimmed window titles, 19-20 
setting custom colors, 590-59 1 

color lookup tables (CLUTs), 14- 16, 23-38, 442-443 
default color table IDs, 34-35 
defined, 14 
and indexes of RGB values, 32-33 
inverse tables, 15-16 
loading color tables into palettes and palettes into color 

tables, 27 
monitoring color tables in indexed devices, 35 
restoring color environments when applications go to 

background,33- 34 
retrieving color tables of pictures, 442-443 
retrieving color rabies of screens, 31 

color palettes, 14, 23-38, 442-443 
animated colors and, 35-3 7 
changing, 25 
converting RGB color into indexes to, 25-26 
creating, 24-25 
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color palettes (continued) 
creating floating palettes, 581-587 
defined, 14 
defining default palette for applications, 29 
displaying pictures not using default palette, 30-31 
drawing with colors at specific locations in, 26-27 
getting screens to use, 26 
loading color tables into color palettes and color palettes 

into color tables, 27 
Palette Manager documentation, 24 
retrieving default application palette, 27-28 
retrieving palettes of pictures, 442-443 
windows and 

applying changes to windows, 30 
assigning to windows, 28-29 
disposing of color palettes attached co windows, 30 
retrieving window color palettes, 28 

controls, 76, 83-99 
activating, 93 
changing button colors, 89 
control definition function (CDEF), 76 
creating thick borders around default buttons, 83-88 
deactivating, 88-89, 93 
determining type of control, 91-92 
dimming with light gray instead of bitmapped gray, 

89-91 
moving buttons with MoveControl(), 92 
refreshing when windows come to front, 92-93 
setting default items and default cancel items, 88 
See also alerts; dialog boxes; scroll bars 

cursors, 39-56, 570-571 
animated cursors, 40, 49-56 
changing cursor shape over areas of windows, 42-43 
changing shape of, 40-42 
color cursor crashes, 44 
hiding, 44-45 
mouse events and hidden cursors, 45 
moving to specific locations, 46-49 
resetting cursor shape when application returns to 

foreground, 44 
resetting to arrow cursor, 42 
retrieving cursor location, 46 
ShowCursor() and HideCursor(), 45 
in TextEdit fields, 570-571 

-D-
Desktop, 154, 196, 199-204,591-592 

accessing root directory on, 154 
attaching icons to applications, 201-202 
changing application icons, 201 
Desktop database 

accessing, 199-200 
defined, 196 

displaying bundled icons, 203 
drawing outside windows on the Desktop in QuickDraw, 

417-419 
retrieving applications that open files with a given 

creacor, 200 
retrieving file icons of a given type and creator, 202-203 
retrieving GraEPort of, 591-592 
See also Finder; icons 

development environments. See Assembly code; C 
language; Pascal 

dialog boxes, 76-83, 99-105 
creating 

color dialog boxes, 80-81, 82 
modal dialog boxes, 77-78 
modeless dialog boxes, 79-80 
movable modal dialog boxes, 79 

deactivating static text items and edit text items, 
102-103 

disabling edit text fields with HiliteControl(), 102 
drawing on, 81 
event filter procedures in, 106-113 

activating default items with Return key, 113 
creating event filters, 106-109 
password entries in edit text items, 111-112 
restricting edit text items to numeric input, 109-110 
update events in event filters, 113 

finding items with FindDfalogltem(), 101 
font and color settings for items, 104-105 
icon types displayable in, 238 
modal dialog boxes 

creating, 77-78 
creating movable modal dialog boxes, 79 
and disk-insert events, 82 
putting lists in, 247-250 

Page Setup and Print dialog boxes 
creating, 3 t 7 
saving options set in, 320-321 

putting PICT items in backgrounds, 81 
retrieving text from editable text items, 102 
storing data in refCon fields, 598 
text-entry field background settings, 105 
user items 

defined, 76 
drawing in dialog boxes with, 100-101 

user-interface guidelines for item placement, 82-83 
variables in static text fields, 103-104 
See also alerts; controls; menus; scroll bars; Standard File 

Package; windows 
directories. See File Manager 
drawing. See color; QuickDraw; text; windows 
drives. See File Manager 

E-
event filter procedures. See dialog boxes 
events, 1-9, 119-142 

-903 error message, 8 
adding support for to applications, 4-5 
AEPut ... () and, 8-9 
determining if processes support high-level events, 

342-343 
Finder and, 5-6 
identifying events supported by applications, 3-4 
programming with, 3 
required events, 1-2 
sending 

with AESend(), 8 
from an application to itself, 7-8 
from code resources, 8 
identifying senders of, 6-7 
processing events to applications, 138 

tick duration, 120 
See also GNE filters; keyboard events; mouse evenrs; 

processing events 



-F-
FAQ DB Viewer program, 602-606 
fat binaries. See Power Macintosh programming 
File Manager, 143-181 

definitions, 144-147 
creator IDs and file types, 146 
default versus current directory and volume, 145-146 
drive queues, 147 
FSSpec (file system specification), 144-145 
resource and data forks of files, 14 7 
working directories, 146-147 

disk drive operations, 175-181 
determining free space on volumes, 180 
determining if disk is locked, 176-177 
determining if diskette is in drive, 17 5-176 
determining if volumes are Aoppy disks or hard disks, 

177-180 
referencing files, folders, and volumes, 147-155 

accessing files located in same folder with 
applications, 150 

accessing root directory of volumes and on the 
Desktop, 154 

converting working directories to volume reference 
numbers and directory IDs, 155 

current directory and volume in Standard File Package 
calls versus File Manager calls, 153-154 

generating full path name from vRefNum, parent 
directory ID, and file name, 149-150 

maximum size of file, directory, and volume names, 
148-149 

obtaining folder names from dirlD and vRefNum, 152 
obtaining folder's directory ID from full path name, 

parent folder ID, and directory name, 151-152 
retrieving directory and volume of application files, 

154-155 
retrieving and setting default volume and folder, 150 
retrieving vRefNum of startup volumes, 153 
specifying path names and separating volume, 

directory, and file names, 148 
WDRefNums versus vRefNums, 153 

searching files, folders, and volumes, 155-162 
finding all files in a directory, 156 
finding all mounted volumes, 158-159 
finding invisible files and folders in directories, 

155-156 
recursing through all files and folders in directories, 

156-158 
searching volumes for files matching search criteria, 

159-152 
system folders, 162-165 · 

accessing the System folder, 162-163 
finding System and Preferences folders, 164-165 
where to store temporary files, 163-164 

working with files, folders, and volumes, 165-175 
changing files without changing the time stamp, 

169-170 
compiler errors when accessing ioNameptr field of 

HParamBlockRec structures, 173 
creating invisible files, 170-171 
deleting folders, 169 
deleting resource or data fork only, 168-169 
determining if files are open or which fork is open, 

167-168 

Index 

file and allocation block size on hard drives, 172 
interchanging file reference numbers from data forks 

and resource forks, 167 
opening files in current directory with FSOpen(), 172 
opening files with names beginning with period(.), 

172 
reading and writing to files, 166-167 
retrieving files' Finder label menu color and label 

string, 174-175 
See also Standard File Package 

filters. See dialog boxes; GNE filters 
Finder, 5-6, 174-175, 196-199 

drawing icons in different Finder states, 239-240 
events and, 5-6 
forcing folder updates, 197 
forcing window updates, 198-199 
getting applications to respond to, 196 
icon types displayable in, 238 
retrieving files' Finder label menu color and label string, 

174-175 
See also Desktop 

folders. See File Manager; Finder 
fonts, 546-549 

application fonts, 546 
changing font, style, and size of drawn text, 550-551 
determining font height in pixels, 549 
determining if graphics ports will use bitmapped or 

outline fonts, 548 
determining width of drawn text from font attributes, 

552 
font families defined, 546 
font settings for dialog box items, 104-105 
identifying available fonts, 548 
outline versus bitmapped fonts, 546-547 
retrieving font family ID from font name, 547 
retrieving font family name from font family ID, 548 
System fonts, 546 
why text drawn with font IDs looks different on different 

computers, 548 
See also strings; text 

-G 
Gestalt Manager, 205-209, 609-630 

communicating between processes with, 209 
determining availability of, 205-206 
retrieving information with, 206 
selector codes 

environmental selector codes, 610-627 
global variables in, 208-209 
informational selector codes, 627-630 
registering new selectors, 207-208 

GNE filters, 120, 128, 139-142 
creating and installing, 139-141 
defined, 120 
detecting OS events with, 141-142 
keyboard events and, 128 
See also events 

graphics devices, 211-236 
Gamma tables defined, 212 
main graphics devices defined, 212 
manipulating, 217-233 

capturing screen images, 227-232 
fading direct color device screens to black, 223-227 
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graphics devices (continued) 
fading screens to black, 218-222 
pixel depth and color mode settings, 232-233 
producing grays with SetDepth(), 233 

retrieving device information, 213-217 
determining maximum pixel depth supported by 

screens, 213 
determining number of monitors attached to a 

computer, 214-215 
determining which is main monitor, 214 
retrieving monitors' pixel size, 217 
retrieving screen with greatest color depth, 214 
retrieving screens' pixel depth and color mode, 

215-217 
working with, 233-236 

determining window/screen intersections, 234-236 
drawing window contents on multiple, overlapping 

screens with different depths, 234 
See also printers; QuickDraw 

gray shades. See color 
GWorlds. See QuickDraw 

handles. See memory 
heap. See memory 

H-

hierarchical menus. See menus 

-I 
icons, 201-203, 237-241 

adding to menus, 277-279 
creating masks for icons with different bit 

depths, 240 
creating menus with icons in menu title, 290-291 
on Desktop, 201-203 

attaching to applications, 201-202 
changing application icons, 201 
displaying bundled icons, 203 
retrieving file icons of a given type and creator, 

202-203 
displaying custom icons in alert dialog boxes, 114 
displaying icon for System extensions at startup, 

531-532 
drawing in different Finder states, 239-240 
icon families and suites defined, 237-238 
icon types displayable in dialog boxes and 

menus, 238 
icon types displayable in Finder, 238 
notifying users by blinking icons, 331 
PlotClcon() function, 240-241 
speeding up •cicn' icon display for animation, 241 
why only part of icon draws, 240 
See also Desktop 

INITs. See System extensions 

-K-
keyboard events, 120-128 

capturing keystrokes in applications, 128 
detecting 

arrow key presses, 125 
keydown events, 120-121 
multiple simultaneous keystrokes, 123 

Shift, Control, Command, or Option key presses, 
123-124, 126 

determining if Cancel button in a dialog box is pressed, 
185 

passing back key values with GetKeys(), 122 
reading keys without retrieving events from event queue, 

121-122 
retrieving character code and virtual key code of pressed 

keys, 127-128 
retrieving keydown events in all applications with traps, 

543-544 
WaitNextEvent() and key-up events, 126-12i 
See also events 

-L-
languages. See Assembly code; C language; Pascal 
List Manager, 243-257 

click loops, 244, 254-257 
defined, 244 
displaying cell information when mouse drags over 

text fields, 257 
installing in lists, 255-256 
why click loops won't work, 256 

displaying lists, 250-252 
changing column widths, 250 
changing text size and style, 251-252 
creating lists of icons or pictures, 252 
using different data types in lists, 251 

list definition procedure (LDEF) defined, 244 
list information, 252-254 

determining if cells are selected, 253-254 
determining number of rows and columns in lists, 254 
determining which cells arc visible, 254 
retrieving currently selected cells, 253-254 
retrieving lists' current display area size, 253 

working with lists, 244-250 
detecting double-clicks in cells, 245 
disabling flashing in changed lists, 245-246 
list size limit, 245 
preventing multiple cell selection, 246-247 
putting lists in modal dialog boxes, 247-250 
unrecognizable characters in front of strings 

explained, 245 
why lists won't draw or reflect changes, 247 

-M-
marquees. See QuickDraw 
memory, 259-270 

AS world, 261-262, 267-269, 311 
A4 register in code resources, 269 
and accessing applications' global variables, 311 
accessing from functions called at interrupt time, 

267-268 
defined, 261-262 
when to explicitly set up and restore, 268-269 

determining memory available to applications, 266 
freeing allocated memory when application exits, 267 
handles and pointers, 260-261, 262-265 

changing handle size, 264 
copying data between handles, 264 
determining if handles are already locked before 

locking, 263 



determining if purgeable blocks are valid, 263 
handles defined, 260-261 
passing pointers to memory block pointers where 

handles are needed, 262 
retrieving size of data referenced by, 265 
returning handles to blocks of zeroed-out memory, 

265 
unlocking locked handles, 262 
using handles versus pointers, 264-265 
when to lock handles, 263 

moving memory with patch routines, 543 
System heap 

allocating memory in System heap versus application 
heap,266-267 

defined, 261 
loading resources into, 447-449 

temporary memory, 261, 270 
menus, 19-20, 174-175,238,271-303 

adding 
Apple menu to applications, 275-276 
application menu to menu bar, 277 
check marks to menu items, 280-281 
icons and Command-key equivalents, 278-279 
icons next to menu item text, 277-278 
menus to applications, 273-275 

changing 
font, style, and size, 282 
menu rides after installation, 283-284 

counting number of items in, 282 
creating 

customized menu definition procedures (MDEF), 
291-298 

with icons in menu title, 290-291 
menus of available fonts, 283 
menus of pictures, 302-303 
using metacharacters, 282 

determining if menus or items are disabled, 279-280 
determining when menus are about to be opened, 284 
dividers in, 277 
drawing windows while menus are pulled down, 

300-302 
ellipsis ( ... ) in, 280 
enabling and disabling menu items past position 31, 281 
GetMenu() and memory leaks, 285 
hiding menu bars, 287-290 
hierarchical menus 

adding to applications, 285-286 
defined, 272 
displaying, 285 

icon types displayable in, 238 
menu IDs for selected menus, 285 
MenuHook and MBarHook procedures 

defined, 272 
installing, 298-300 

notifying users by marking application menu, 331 
number of menu items allowed, 281 
retrieving files' Finder label menu color and label string, 

174-175 
RGB values for dimmed menu items, 19-20 
See also dialog boxes 

modal dialog boxes. See dialog boxes 
monitors. See graphics devices 
mouse events, 128-133 

detecting 
double-dicks, 129-130 
double-dicks in cells of lists, 245 
mouse movement, 131-133 
mouseDown and mouseUp events, 129 

Index 

determining position of mouse click, 133 
processing mouse clicks in TextEdit fields, 566 
retrieving in all applications with traps, 543-544 
retrieving current mouse coordinates, 130-131 
See also events 

-N-
Notification Manager, 327-337 

accessing global variables from notification procedures, 
336-337 

blinking color icons with, 331 
computer hangs when notification procedure is activated 

a second time, 336 
crashes caused by notifications, 334 
deleting notifications from notification queue, 331-334 
determining if notification was posted, 331 
executing response procedures from notifications, 

335-336 
problems with marking application menu or blinking 

icons, 331 
sending notifications from applications in background, 

328-330 
sending notifications from interrupt tasks, 334 
See also Process Manager; Time Manager; Vertical 

Retrace Manager 
numbers, converting strings and, 5l9-520 

-0-
off-screen memory areas. See graphics devices 

palettes. See color palettes 
Pascal 

versus C language, 58-59 

P-

converting C strings and Pascal strings, 516-517 
finding functions for Pascal strings, 518 
using "pascal" keyword, 60 
See also Assembly code; C language 

patching traps. See traps 
path names. See File Manager 
picture comments. See printing 
pictures. See graphics devices; QuickDraw 
pixmaps. See QuickDraw 
pointers. See memory 
ports. See serial ports 
Power Macintosh programming, 305-314 

AS world and accessing applications' global variables, 
311 

code fragments defined, 307 
fat binaries 

creating fat binary applications, 309-310 
defined,306 
differences between native PowerPC, 68K, and fat 

applications, 3 to 

635 



636 Macworld Mac Programming FAQs 

Power Macintosh programming (continued) 
forcing fat binary applications to run 68K code under 

emulation, 310 
porting 68K code to native PowerPC code, 308 
universal header files defined, 306 
universal procedure pointers, 311-314 

in 68K compiled code, 312 
calling functions with, 311, 312 
casting procptrs as, 313 
converting procptrs to, 308-309 
defined, 307 
disposing of pointers returned by New•• •Proc() 

macros, 312 
explicitly calling routines associated with, 313 

printers 
determining if printer port is present, 70 
determining if printer supports color, 323 
outputting text or graphics to, 317-318 
retrieving name and type of selected printer, 322-323 
setting resolution of, 321-322 
See also graphics devices 

printing, 315-326 
multiple page graphics or text, 319-320 
Page Setup and Print dialog boxes 

creating, 317 
saving options set in, 320-321 

with picture comments, 316-317, 324-326 
dashed lines, 326 
defined,316-317 
lines thinner than one QuickDraw point, 326 
rotated text, 324-326 

retrieving page size, 321 
setting name of print jobs created by PrOpen(), 324 
when user has selected to spool document to disk, 

318-319 
Process Manager, 339-347 

background-only applications defined, 340-341 
current processes versus front processes, 340 
determining if an application is the front process, 341 
determining if processes are running and if they support 

high-level events, 342-343 
interrupts and interrupt time defined, 340 
launching applications, but not as front application, 347 
launching applications from applications, 345-347 
listing currently running processes, 342 
notifying applications when applications they launch 

terminate, 345 
retrieving name and location of applications, 343-344 
why applications terminate after calling 

LaunchApplication(), 345 
why applications won't run in background, 344 
See also Notification Manager; Time Manager; Vertical 

Retrace Manager 
processing events, 134-139 

applications receiving suspend or resume events, 138 
delaying applications for a specified time, 139 
determining if applications go to background and return 

to foreground, 137 
determining if windows are activated or deactivated, 

136-137,588,593 
determining time elapsed between events, 134 
determining type of OS event, 135-136 
event priority in Event Manager, 134 
posting events to head of event queue, 138 

sending events to applications, 138 
sleep parameter in WaitNextEvent(), 135 
stopping continuous update events, 139 
See also events 

programming with events, 3 
See also Power Macintosh programming 

-Q-
QuickDraw, 377-457 

bitmaps and pixmaps, 392-400 
copying overlapping rectangles in the same window 

with CopyBits(), 400 
creating pictures from pixmaps, 429 
determining if structures are bitmaps or pixmaps, 399 
distortion of images copied with CopyBits(), 399 
flipping pixmaps, 392-396 
negative values in pixmap rowBytes fields, 398-399 
passing pixmaps of color windows to CopyBits(), 400 
retrieving most frequently used colors in pixmaps, 398 
retrieving pixel addresses of GWorld pixmaps, 

404-405 
rotating pixmaps, 397-398 
size of rowBytes field in GWorld pixmaps, 403-404 
speeding up CopyBits(), 396-397 

"bottleneck" functions 
calling at interrupt time, 424 
defined, 378-379 
replacing standard functions, 419-423 

creating pictures, 426-434 
combining two pictures, 428-429 
CopyMask() and other functions not recorded in 

pictures, 432 
destroying PicHandle with KillPicture(), 

ReleaseResource(), and DisposeHandle(), 434 
determining if picture creation was successful, 

430-431 
interrupting picture creation, 431-432 
overview of, 426-428 
pictures draw as empty space, 429-430 
from pixmaps, 429 
resolution settings, 433-434 
of window contents, 432-433 

drawing, 380-391, 413-424 
accessing global variables, 381 
in color patterns, 389-390 
dashed lines, 385-386 
dimmed text or objects, 416-417 
highlighting objects, 383-384 
highlighting objects versus inverting objects, 382-383 
implementing ZoomRects, 414-416 
initializing applications, 380-381 
lines and shape outlines with different widths, 

384-385 
outside windows on the Desktop, 417-419 
in patterns, 387-388 
in response to update window events, 391 
retrieving and setting RGB values for single pixels, 

390 
retrieving standard patterns, 388-389 
setting pen pattern with universal headers, 386-387 
shapes filled with solid colors, 386 

drawing pictures, 435-439 
centering pictures in windows, 437-438 



how applications process picture comments while 
drawing pictures, 438-439 

in modes other than srcCopy mode, 437 
rotating pictures, 439 
with transparent backgrounds, 435-437 

gray regions defined, 378 
GWorlds, 378, 401-407 

allocating memory for GWorld buffers, 403-404 
assigning custom colors to, 406-407 
color distortion using CopyBits(), 406 
defined, 378 
drawing in windows with, 401-403 
problems using CopyBits() from offscreen bitmaps or, 

406 
retrieving pixel addresses of GWorld pixmaps, 

404-405 
size of rowBytes field in GWorld pixmaps, 403-404 

marquees and selection lines, 407-413 
displaying selection rectangles in color, 412-413 
drawing anchored lines and selection rectangles 

("rubber banding" lines), 408-410 
drawing "marching ants" (dashed) marquees, 

410-412 
picture files, 439-441 

PICT file format, 439 
reading pictures from PICT files, 441 
writing pictures to PICT files, 440 

pictures, 426, 442-443 
defined, 426 
retrieving palettes or color tables of pictures, 442-443 
retrieving size (bounding rectangle) of pictures, 443 

RGB values used in Basic QuickDraw, 22 

-R-
random number generation, 522-523 
resource files, 450-457 

"1" in Resource Manager routines, 451 
accessing resources from other files, 453 
copying resources between, 452-453 
determining which resource file resource handles come 

from, 454-455 
how applications access resources in their own resource 

fork or System file, 457 
how applications retrieve file reference numbers of their 

own resource file, 453 
limiting resource searches to a single file, 456 
maximum number of resources in, 456-457 
opening resource fork of files created with FSpCreate(), 

451 
retrieving number of resources of a particular type in, 

456 
saving resources to, 451-452 
search order in multiple open resource files, 455-456 
setting current resource file, 453 

resources, 445-450 
case sensitivity of resource types, 446 
code resources 

A4 register in, 269 
adding to applications, 446-44 7 
sending events from, 8 

detaching, 44 7 
determining if purgeable resources have been purged, 

450 

determining if Resource Manager functions are 
successful, 449 

Index 

determining the order that resources are returned by 
GetlndResource(), 449-450 

loading into System heap, 447-449 
resource maps, 446 
retrieving machine name and user name, 449 
updating,450 
valid resource IDs, 449 

RGB color model. See color 

-S-
Scrap Manager, 459-466 

clearing data from the scrap, 464 
copying scrap to files, 465 
data copied to the scrap does not paste, 464 
data types allowed in the scrap, 463 
determining if data is in the scrap, 460 
determining if data in the scrap has been changed by 

another application, 462 
determining if a particular data type is in the scrap, 462 
determining if the scrap is in memory or has been written 

to a file, 466 
determining size of handle to pass GetScrap(), 462 
does new data replace existing data in the scrap, 

463-464 
effect on the scrap of GetScrap(), PutScrap(), or 

DialogCopy(), 466 
identifying data types in the scrap, 460-462 
reading all data from the scrap, 464-465 
reading data from and writing data to the scrap, 463 
scrap defined, 460 

screens. See graphics devices 
scroll bars, 94-99, 568-570, 594-597 

creating in windows, 94-99 
determining window title bar height in pixels, 595 
drawing grow boxes, 594, 596 
preventing scroll bars from getting drawn on, 596-597 
refreshing when window comes to front, 595 
in TextEdit fields, 568-570 
See also windows 

selection lines. See QuickDraw 
serial ports, 67-74 

accessing, 67-68 
configuring, 71-72 
default settings, 70-71 
determining if data has been read into input buffer, 74 
determining if printer and modem ports are present, 70 
increasing input buffer size, 72-73 
opening output device drivers, 72 
retrieving serial port names, 69-70 
sending and receiving data over, 74 
supported transmission rates, 73 

sound,115-116,467-507 
double buffering defined, 468 
playing, 115-116, 470-485 

AIFF files, 472-473 
asynchronously, 478-479 
causes of static, 483 
changing playback rate, 477-478 
custom sounds for alerts, 115-116 
determining when asynchronous sound has completed 

playing, 479-483 

637 



638 Macworld Mac Programming FAQs 

sound (continued) 
from disk, 4 72-4 73 
installing sampled sound and playing notes with it, 

478 
multiple sounds, 474-475 
number of sound channels that can play sounds 

concurrently, 475 
from a point other than the beginning, 474 
setting callback and completion routines for 

asynchronous sounds, 4 79 
'snd 'resources, 470-473 
sounds that won't fit in memory, 472 
stopping playback, 475-477 
synchronizing sound played by sound channels, 

483-485 
recording, 491-504 

from applications, 491-492 
asynchronously, 501-504 
creating AIFF files from sampled data, 497-500 
creating 'sod' resources from sampled data, 495-497 
determining elapsed time and remaining time of 

asynchronous sounds, 500-501 
without standard recording dialog box, 492-495 

volume, 485-491 
balance control (panning), 488 
multiple sound channels and, 491 
retrieving and setting computer's default volume, 

485-487 
setting sound channel volume, 488-491 

Sound Manager, 504-507 
calculating sample rates with getRateCmd command, 

507 
disposing of sound channels when playing sound 

asynchronously, 506 
disposing of sound handles and sound channels in 

completion routines, 506 
executing sound commands, 504 
retrieving 'snd ' resources, 507 
sound commands listed, 468-470 
storing more than 128 commands in a sound channel, 

505-506 
unlocking and releasing sound resources, 506 
when sound channel callback routines are executed, 507 

Speech Manager, 509-513 
determining when speech channel has completed 

speaking, 510 
retrieving list of available voices, 511 
selecting voices, 511-512 
speaking a buffer of text, 509-510 
stopping speech on channels, 510 
synchronizing speech from speech channels, 512-513 

Standard File Package, 153-154, 183-193 
current directory and volume in File Manager calls 

versus, 153-154 
customizing, 192-193 
determining if Cancel button in standard file dialog box 

is pressed, 185 
dialog hook function versus filter function in 

CustomGetFile() and CustomPutFile(), 184 
displaying all file types in StandardGetFile() dialog box, 

188 
dispiaying only visible files and folders in standard file 

dialog boxes, 188 

opening files selected by user with StandardGetFile(), 
184-185 

recognizing sfHookFirstCall and sfHookLastCall 
pseudo-item numbers, 193 

rescanning directories and displaying new contents, 
187-188 

retrieving current folder and volume displayed by, 
191-192 

selecting files displayed in Standard Get File routine file 
lists, 186 

selecting folders with, 193 
setting current volume and folder for Standard File 

Package calls, 189-191 
See also File Manager 

strings, 516-520 
converting C strings and Pascal strings, 516-517 
converting numbers and strings, 519-520 
converting Str255 and OSType strings, 517 
converting to uppercase or lowercase, 518 
finding functions for Pascal strings, 518 
retrieving handles of strings, 517 
See also fonts; text 

System extensions (INITs), 528-533 
communicating and sharing data with control panels, 

532-533 
controlling execution of, 532 
creating, 529-531 
defined, 528 
displaying icon for at startup, 531-532 
how System extensions tell when INIT time is over, 531 
PicHandle problems at INIT time, 533 

system folders. See File Manager 
System heap. See memory 

-T-
text, drawing, 549-559 

changing font, style, and size of drawn text, 550-551 
determining text characteristics used by graphics ports to 

draw text, 551-552 
determining width of text from font attributes, 552 
dimmed (grayed-out) text, 553-554 
PenMode settings and, 552 
retrieving and changing current textMode, 553 
rotated text, 554-558 
with transfer modes, 552 
why text drawn with font IDs looks different on different 

computers, 548 
in windows, 549-550 
See also fonts; strings 

TextEdit fields, 561-571 
changing caret blinking rate, 571 
creating scroll bars in, 568-569 
determining if fields are style-aware, 565 
determining line height of, 565-566 
displaying more than 32K of text, 568 
displaying static text of more than 255 characters, 562 
drawing blocks of text in specified rectangular areas, 562 
drawing text over pictures with TETextBox(), 567-568 
making TextEdit caret blink, 571 
processing mouse clicks in, 566 
retrieving start of each line in, 567 
retrieving text of, 563 



retrieving text and styles from multistyle fields, 563-564 
setting cursor position in, 571 
setting selection range in, 570-571 
setting text styles in, 566 
TESetText() and changes to text, 567 
updating scroll bars in response to dragging outside the 

window, 569-570 
word wrapping in, 567 

Time Manager, 349-362 
accessing global variables from 68K tasks, 360-361 
accessing global variables from native PowerPC tasks, 

361-362 
determining time required for routines to run, 352-353 
executing tasks, 354-360 

in 68K applications, 355-357 
crashes caused when exiting applications after 

installing tasks, 354 
in native PowerPC applications, 357-358 
periodically, 359 
running tasks after applications quit, 359 
stopping periodic tasks, 359-360 
when installing application is switched out or no 

longer controls CPU, 355 
lnsTime() versus lnsXTime(), 354 
PrimeTime and installing tasks, 358 
specifying periods of less than one millisecond, 352 
time delay resolution settings, 351 
Time Manager tasks versus VBL tasks, 350 
See also Notification Manager; Process Manager; 

Vertical Retrace Manager 
traps, 526-528 

defined, 526-527 
determining if System routines are available, 538-539 
effect on applications of patching traps, 541-542 
finding trap numbers for routines, 537 
head patches versus tail patches, 528 
identifying Operating System versus Toolbox trap 

routines, 540-541 
moving memory with patch routines, 543 
patching traps, 533-537 
patching traps from two applications simultaneously, 

542-543 
retrieving keydown and mouse events in all applications, 

543-544 
retrieving trap addresses, 537-538 
Unimplemented() routine and, 527 

-U-
universal procedure pointers. See Power Macintosh 

programming 

-V-
Vertical Retrace Manager, 363-376 

accessing application global variables from 68K VBL 
tasks, 372-373 

accessing application global variables from native 
PowerPC VBL tasks, 373 

determining slot number of screens, 374 
disabling VBL tasks, 375 
executing VBL tasks 

68K VBL tasks, 365-367 

after applications quit, 369 
how often VBL tasks are executed, 365 
native PowerPC VBL tasks, 367-368 
periodically, 371-372 
slot-based VBL tasks, 368-369 

Index 

when installing application is switched out or no 
longer controls CPU, 369-371 

retrieving slot number of main monitor, 374-375 
synchronizing drawings to VBL tasks for smooth 

animation, 375-376 
system-based VBL tasks versus slot-based VBL tasks, 364 
VBL tasks versus Time Manager tasks, 350 
Vertical Blinking (VBL) interrupts defined, 364 
See also Notification Manager; Process Manager; Time 

Manager 
volume controls. See sound 
volumes. See File Manager 

-W-
windows, 573-600 

changing cursor shape over areas of, 42-43 
code structure, 597-600 

accessing windows' WindowRecord from a 
WindowPtr, 597-598 

attaching data to window structures, 598-599 
storing data in refCon fields, 598 

color palettes and 
applying changes to windows, 30 
assigning to windows, 28-29 
disposing of color palettes attached to windows, 30 
retrieving window color palettes, 28 

determining window/screen intersections, 234-236 
displaying, 576-588 

centering windows on screen, 579 
creating custom window shapes, 588 
creating floating windows or windows that remain on 

top, 581-587 
determining if windows are activated or deactivated, 

136-137, 588, 593 
determining position of windows on screens, 577 
displaying top window of applications, 580 
effect of hiding windows on applications' window list, 

580 
listing all open windows, 578-579 
opening windows behind already open windows, 

580-581 
retrieving current size of window, 577-578 
setting window appearance, 576 

drawing while menus are pulled down, 300-302 
drawing window contents on multiple, overlapping 

screens with different depths, 234 
forcing Finder to update its windows, 198-199 
local versus global coordinates, 574-575 
in QuickDraw 

centering pictures in windows, 437-438 
copying overlapping rectangles in the same window 

with CopyBits(), 400 
creating pictures of window contents, 432-433 
drawing outside windows on the Desktop, 417-419 
drawing in response to update window events, 391 
drawing in windows with GWorlds, 401-403 
passing pixmaps of color windows to CopyBits(), 400 

639 
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windows (continued) 
refreshing controls when windows come to front, 92-93 
RGB values for dimmed window titles, 19-20 
updating and drawing on windows, 589-594 

activating with SelectWindow(), 593 
copying contents between windows, 592 
creating color backgrounds, 593-594 
determining what needs to be redrawn in response to 

update events, 593 

drawing in color in windows, 592 
forcing windows to redraw, 589 
origin point of windows, 589 
retrieving GraEPort of the Desktop, 591-592 
selecting which window to draw to, 593 
setting custom colors, 590-591 

window definition procedure (WDEF) defined, 575 
See also dialog boxes; scroll bars 



CD-ROM Disc 
Instructions 

The CD-ROM contains a database of the information that's presented in the book. 
Along with this data, we've included a special FAQ DB Viewer program that 
enables you to search the FAQs by keyword(s) and to view the contents of the 
database. 

Starting the FAQ DB Viewer Program 
To run the FAQ DB Viewer program, follow these steps: 

1. Place the CD-ROM in the CD drive. The CD-ROM icon appears on the 
desktop. 

2. Double-click the CD-ROM icon. The Mac Programming FAQs folder 
appears. 

3. Double-click the folder 

4. Double-click the FAQ Database folder 



64 2 Macworld Mac Programming FAQs 

5. Double-dick the FAQ DB Viewer icon. The Main FAQ screen appears, 
displaying FAQ 1-1. 

Refer to Appendix A for complete instructions on using the database and searching 
for FAQs by keyword(s) or by topic. 

Using the Sample Code and Resource 
Files 

We've also included two folders that contain sample code and resource files: 

+ FAQ Code Projects: The FAQ Code Projects folder contains 
Code Warrior and Symantec projects that enable you to build applica­
tions which are based on the longer - and more interesting - sample 
code in the book. The contents of the FAQ Code Projects folder include 
subfolders that represent different chapters. The contents of each 
chapter subfolder include other subfolders that contain the individual 
projects. Each project includes the complete source, resource, and 
project files that are necessary to build executables, as well as a pre­
built executable. 

+ FAQ Code Snippets: The contents of the FAQ Code Snippets folder 
include 27 SimpleText files that contain sample code from the book. 
Each file represents a different chapter; the code is organized by its 
associated FAQ. 



IDG BOOKS WORLDWIDE, INC. 
END-USER LICENSE AGREEMENT 

Read This. You should carefully read these terms and conditions before 
opening the software ·packet(s) included with this book ("Book"). This is a 
license agreement ("Agreement") between you and IDG Books Worldwide, 
Inc. ("IDGB"). By opening the accompanying software packet(s), you 
acknowledge that you have read and accept the following terms and 
conditions. If you do not agree and do not want to be bound by such terms 
and conditions, promptly return the Book and the unopened software 
packet(s) to the place you obtained them for a full refund. 

1. License Grant. IDGB grants to you (either an individual or entity) a nonexclusive 
license to use one copy of the enclosed software program(s) (collectively, the 
"Software") solely for your own personal or business purposes on a single computer 
(whether a standard computer or a workstation component of a multi-user network). 
The Software is in use on a computer when it is loaded into temporary memory (i.e., 
RAM) or installed into permanent memory (e.g., hard disk, CD-ROM or other storage 
device). IDGB reserves all rights not expressly granted herein. 

2. Ownership. IDGB is the owner of all right, title, and interest, including copyright, 
in and to the compilation of the Software recorded on the disk(s)/CD-ROM. Copyright 
to the individual programs on the disk(s)/CD-ROM is owned by the author or other 
authorized copyright owner of each program. Ownership of the Software and all 
proprietary rights relating thereto remain with IDGB and its licensors. 

3. Restrictions On Use and Transfer. 

(a) You may only (i) make one copy of the Software for backup or archival 
purposes, or (ii) transfer the Software to a single hard disk, provided that you keep 
the original for backup or archival purposes. You may not (i) rent or lease the 
Software, (ii) copy or reproduce the Software through a LAN or other network 
system or through any computer subscriber system or bulletin-board system, or (iii) 
modify, adapt, or create derivative works based on the Software. 

(b) You may not reverse engineer, decompile, or disassemble the Software. You 
may transfer the Software and user documentation on a permanent basis, provided 
that the transferee agrees to accept the terms and conditions of this Agreement and 
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you retain no copies. If the Software is an update or has been updated, any transfer 
must include the most recent update and all prior versions. 

4. Restrictions on Use of Individual Programs. You must follow the individual 
requirements and restrictions detailed for each individual program in Appendix A of 
this Book. These limitations are contained in the individual license agreements 
recorded on the disk(s)/CD-ROM. These restrictions include a requirement that after 
using'the program for the period of time specified in its text, the user must pay a 
registration fee or discontinue use. By opening the Software packet(s), you will be 
agreeing to abide by the licenses and restrictions of these individual programs. None of 
the material on this disk(s) or listed in this Book may ever be distributed, in original or 
modified form, for commercial purposes. 

5. Limited Warranty. 

(a) IDGB warrants that the Software and disk(s)/CD-ROM are free from defects in 
materials and workmanship under normal use for a period of sixty (60) days from 
the date of purchase of this Book. If IDGB receives notification within the warranty 
period of defects in materials or workmanship, IDGB will replace the defective 
disk(s)/CD-ROM. 

(b) IDGB AND THE AUTHOR OF THE BOOK DISCLAIM ALL OTHER 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION IMPLIED WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE, WITH RESPECT TO THE 
SOFTWARE, THE PROGRAMS, THE SOURCE CODE CONTAINED 
THEREIN, AND/OR THE TECHNIQUES DESCRIBED IN THIS BOOK. 
IDGB DOES NOT WARRANT THAT THE FUNCTIONS CONTAINED IN 
THE SOFTWARE WILL MEET YOUR REQUIREMENTS OR THAT THE 
OPERATION OF THE SOFTWARE WILL BE ERROR FREE. 

( c) This limited warranty gives you specific legal rights, and you may have other rights 
which vary from jurisdiction to jurisdiction. 

6. Remedies. 

(a) IDGB's entire liability and your exclusive remedy for defects in materials and 
workmanship shall be limited to replacement of the Software, which is returned to 
IDGB at the address set forth below with a copy of your receipt. This Limited 
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Warranty is void if failure of the Software has resulted from accident, abuse, or 
misapplication. Any replacement Software will be warranted for the remainder of 
the original warranty period or thirty (30) days, whichever is longer. 

(b) In no event shall IDGB or the author be liable for any damages whatsoever 
(including without limitation damages for loss of business profits, business 
interruption, loss of business information, or any other pecuniary loss) arising out of 
the use of or inability to use the Book or the Software, even if IDGB has been 
advised of the possibility of such damages. 

(c) Because some jurisdictions do not allow the exclusion or limitation of liability 
for consequential or incidental damages, the above limitation or exclusion may not 
apply to you. 

7. U.S. Government Restricted Rights. Use, duplication, or disclosure of the 
Software by the.U.S. Government is subject to restrictions stated in paragraph (c) (1) 
(ii) of the Rights in Technical Data and Computer Software clause of DFARS 252.227-
7013, and in subparagraphs (a) through (d) of the Commercial Computer-Restricted 
Rights clause at FAR 52.227-19, and in similar clauses in the NASA FAR supplement, 
when applicable. 

8. General. This Agreement constitutes the entire understanding of the parties, and 
revokes and supersedes all prior agreements, oral or written, between them and may 
not be modified or amended except in a writing signed by both parties hereto which 
specifically refers to this Agreement. This Agreement shall take precedence over any 
other documents that may be in conflict herewith. If any one or more provisions 
contained in this Agreement are held by any court or tribunal to be invalid, illegal, or 
otherwise unenforceable, e~9h and every other provision shall remain in full force and 
effect. 

Replacement CD-ROM Disc Available. If a replacement CD-ROM disc is needed, 
please write to the following address: Disk Fulfillment Department, Attn: Macworld 
Mac Programming FAQs, IDG Books Worldwide, Inc., 7260 Shadeland Station, 
Indianapolis, IN 46256, or call 1-800-762-2974. Please specify the size of disk you 
need and allow 3 to 4 weeks for delivery. 
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