
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































THE EDITING ENVIRONMENT: EDIT RECORD 5 

You prepare to edit text by passing, to a procedure, a destination 
rectangle in which to draw the text and a view rectangle in which the 
text will be visible. The procedure incorporates the rectangles and 
the drawing environment of the current grafPort into an edit record, 
and returns a handle to the record: 

TYPE TEPtr 
TEHandle 

ATERec; 
ATEPtr; 

Most of the text editing routines require you to pass this handle as a 
parameter. 

In addition to the two rectangles and a description of the drawing 
environment, the edit record also contains: 

- A handle to the text to be edited 

- A pointer to the grafPort 

- The current selection range, which determines exactly which 
characters will be affected by the next editing operation 

- The justification of the text, as left, right, or center 

The special terms introduced here are described in detail below. 

Most programmers won't access any of the fields of an edit record 
directly, and so don't have to know its exact structure; the necessary 
access is done with TextEdit routines. Advanced programmers, however, 
may need to know some of the field names. The structure of an edit 
record is given below. 

The Destination and View Rectangles 

The destination rectangle is the rectangle in which the text is drawn. 
The view rectangle is the rectangle within which the text is actually 
visible. In other words, the view of the text drawn in the destination 
rectangle is clipped to the view rectangle (see Figure 1). 
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~ ~ 
: .................................. -.•.•.................. : 

L Destination 
~---- ------~ 

" Rectangle / 

Figure 1. Destination and View Rectangles 

You specify both rectangles in the coordinate system of the grafPort. 
In a document window, the destination rectangle should be inset about 
four pixels from the left and right edges of the grafPort's portRect 
(20 pixels from the right edge if there's a scroll bar or size box) to 
ensure that the first and last character in each line is legible. 

Edit operations may of course lengthen or shorten the text. If the 
text becomes too long to be enclosed by the destination rectangle, it's 
simply drawn beyond the bottom. In other words, you can think of the 
destination rectangle as bottom1ess--its sides determine the beginning 
and end of each line of text, and its top determines the position of 
the first line. 

Normally, at the right edge of the destination rectangle, the text 
automatically wraps around to the left edge to begin a new line. A new 
line also begins where explicitly specified by a Return character in 
the text. Word wrap ensures that words are never split between lines 
unless they're too long to fit entirely on one line. 

The Selection Range 

In the text editing environment, a character position is an index into 
the text, with position 0 corresponding to the first character. The 
edit record includes fields for character positions that specify the 
beginning and end of the current selection range, which is the series 
of characters at which the next editing operation will occur. For 
example, the procedures that cut or copy from the text of an edit 
record do so to the current selection range. 

The selection range, which is always inversely highlighted, extends 
from the beginning character position up to but NOT including the end 
position. Figure 2 shows a selection range defined by the beginning 
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THE EDITING ENVIRONMENT: EDIT RECORD 7 

position 2 and the end position 7; it consists of five characters, 
those at positions 2 through 6. The end position may be 1 greater than 
the position of the last character of the text, so that the selection 
range can include the last character. 

T~ection range is inversely 
highlighted. 

Select ion range 
begiming at position 2 
and ending at position 7 

Thel insertion point is marted with a 
bl inking ceret. 

Figure 2. 

lmertion point 
at position 3 

Selection Range and Insertion Point 

If the beginning and end of the selection range are the same, that 
character pOSition is the text's insertion point, the position where 
characters will be inserted. By convention, it's usually marked with a 
caret that blinks (is repeatedly inverted). If, for example, the 
insertion point is as illustrated in Figure 2 and the inserted 
characters are" edit", the text will read "The edit insertion 
point ••• ". 

(hand) 
We use the word caret here generically, to mean a symbol 
indicating where something is to be inserted; the 
specific symbol is a vertical bar. TextEdit does not 
automatically change the caret to a vertical bar for you. 
(You must use the QuickDraw procedure SetCursor.) 

If you call a procedure to insert characters when there's no insertion 
point (that is, when there's a selection range of one or more 
characters), the editing procedure automatically deletes the selection 
range and replaces it with an insertion point, before inserting the 
characters. 
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Justification 

TextEdit allows you to specify the justification of the lines of text, 
that is, their horizontal placement with respect to the left and right 
edges of the destination rectangle. The different types of 
justification are illustrated in Figure 3. 

- Left justification aligns the text with the left edge of the 
destination rectangle. This is the default type of justification. 

- Center justification centers the text between the left and right 
edges of the destination rectangle. 

- Right justification aligns the text with the right edge of the 
destination rectangle. 

(hand) 

This is an example 
of left 
justification. See 
how the text is 
aligned with the 
left edge of the 
rectangle. 

This is an example 
of right 

justification. See 
how the text i $ 

aligned with the 
right edge (.f the 

rectangle. 

This is an example 
of center 

justification. See 
how the text is 

centered between 
the edges of the 

rectangle. 

Figure 3. Justification 

Trailing and leading spaces on a line are ignored for 
justification. For example, "Fred" and" Fred "will be 
aligned identically. 

TextEdit has three predefined constants for setting the 
justification: 

CONST teJustLeft 
teJustCenter 
teJus tRight 

9/28/83 Hacker 
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= 

~; 
1 ; 
-1 ; 
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THE EDITING ENVIRONMENT: EDIT RECORD 9 

The TERec Data Type 

For those who want to know more about the structure of an edit record, 
some (but not all) of the structure is given here. You can skip this 
section if you want and still use TextEdit as described above, but some 
TextEdit features are available only if you change fields in the edit 
record directly. 

(eye) 
The fields that are not described exist solely for 
internal use among the text editing routines; their 
contents cannot be predicted and must not be changed. 

TYPE TERec = RECORD 
destRect: Rect; {destination rectangle} 
viewRect: Rect; {view rectangle} 
lineHeight: INTEGER; {line height} 
firstBL: INTEGER; {location of first base line} 
selStart: 
selEnd: 
just: 
length: 
hText: 
txFont: 
txFace: 
txMode: 
txSize: 
inPort: 
crOnly: 
nLines: 
lineStarts: 

INTEGER; {start of selection range} 
INTEGER; {end of selection range} 
INTEGER; {justification} 
INTEGER; {length of text} 
Handle; {text to be edited} 
INTEGER; {text font} 
INTEGER; {character style} 
INTEGER; {pen mode} 
INTEGER; {type size} 
GrafPtr; {grafPort} 
INTEGER; {new line at Return only, if <0} 
INTEGER; {number of lines} 
ARRAY [0 •• 32000] OF INTEGER 

{positions of line starts} 
{some fields within the record are for internal use 
only, and aren't shown here; see the Pascal interface 
to TextEdit} 

END; 

Any of the fields in the edit record can be changed, at your 
discretion. Clearly, some fields (such as length, hText, 
inPort, and crOnly) might be changed frequently. The lineStarts 
array should be left unchanged. 

The lineHeight field specifies the line height of the text, the number 
of pixels from the base line of one line to the base line of the next 
line, as shown in Figure 4. For single-spaced lines, line height is 
the same as the type size, for double-spaced lines, line height is 
twice the type size, and so on. 
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qrSJ 

firstBL 

I ine height, 
type size 

firstBL 

efg 
line height 

qrs .. } type size 

single-spaced double-spaced 

Figure 4. Line Height and FirstBL 

The firstBL field specifies the number of pixels from the top of the 
destination rectangle to the base line of the first line of text. 
Initially the firstBL field is set for single-spaced lines, but you can 
change it for any other spacing you want. For example, to change from 
single to double spacing, use 

firstBL := firstBL + typeSize 
lineHeight := 2 * typeSize 

where typeSize is the type size of the text. 

The hText field is a handle to the text to be edited, and the length 
field contains the number of characters in the text. You can directly 
change the text of an edit record by changing these two fields. 

The crOnly field specifies whether or not text wraps around at the 
right edge of the destination rectangle, as shown in Figure 5. If 
crOnly is zero or positive, text does wrap around. If crOnly is 
negative, text does not wrap around at the edge of the destination 
rectangle, and new lines are specified explicitly by Return characters 
only. This is somewhat faster than wrap around, and is useful in 
applications such as a programming-language editor, where you don't 
want a single line of code to be split onto two or more lines. 
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There's a Return 
character at the end 
of this line. 
But not at the end of 
this line. Or this line. 

New I ine at Return 
characters and edge of 
desti nat i on rectangl e. 

Figure 5. 

There's 8 Return charac 
But not at the end of tt 

New line at Return 
characters only. 

New Lines 

The nLines field contains the number of lines in the text. The 
lineStarts array contains the character position of the first character 
in each line. It's declared to have 32001 elements to comply with 
Pascal range checking; it's actually a dynamic data structure having 
only as many elements as needed. 

(hand) 
The values of the lineStarts array, selEnd, and selStart 
are stored internally as unsigned integers. Be aware 
that negative values passed from Pascal will be 
interpreted as greater than 32767. 

USING TEXTEDIT 

This section discusses how the text editing routines fit into the 
general flow of an application program and gives you an idea of what 
routines you'll need to use. The routines themselves are described in 
detail in the next section. 

Before using TextEdit, you should initialize QuickDraw, the Font 
Manager, and the Window Manager, in that order. 

The first TextEdit routine to call is the initialization procedure 
TEInit. Call TENew to allocate an edit record; it returns a handle to 
the record. Most of the text editing routines require you to pass this 
handle as a parameter. 

To make a blinking caret appear at the insertion point, call the TEIdle 
procedure as often as possible; if it's not called often enough, the 
caret will blink irregularly. 

Your application's "main loop" should call the Toolbox Event Manager 
function GetNextEvent to learn whether any events have occurred. 
Events that pertain to TextEdit need to be handled by TextEdit 
routines. Whenever a mouse down event occurs within the view 
rectangle, call the TEClick procedure. TEClick automatically controls 
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the placement of the selection range and insertion pOint (including 
supporting use of the Shift key to make extended selections). 

There are several procedures available for editing text. Usually they 
are called in response to mouse down events and menu selections. The 
editing procedures are: 

- TEKey inserts characters at the insertion point, and deletes 
characters backspaced over. 

- TECut transfers the selection range to the scrap, removing it from 
the text, and TEPaste inserts the scrap at the insertion point. 
By calling TECut, changing the insertion point, and then calling 
TEPaste, you can perform a "cut and paste" operation, moving text 
from one place to another. 

- TECopy copies the selection range to the scrap. By calling 
TECopy, changing the insertion pOint, and then calling TEPaste, 
you can make multiple copies of text. 

- TEDelete removes the selection range (without transferring it to 
the scrap). 

- TEInsert inserts text at the insertion point. You can use this to 
combine two or more documents. TEDelete and TEInsert do not 
modify the scrap, and consequently are useful for implementing the 
Undo command (as described in the Macintosh User Interface 
Guidelines). 

After each editing procedure, the text is redrawn from the insertion 
point to the end of the destination rectangle. You never have to pass 
the selection range or insertion point to the editing procedures; the 
procedures simply access that information from the edit record. The 
editing procedures and TEClick leave the selection range or insertion 
point where it should be, according to the Macintosh User Interface 
Guidelines, so you don't have to set it yourself. But, in case you 
want to, you can modify the selection range directly by using the 
TESetSelect procedure. 

Every time GetNextEvent reports an update event for the text editing 
window, call TEUpdate (along with the Window Manager procedures 
BeginUpdate and EndUpdate), to redraw the text. 

(hand) 
Advanced programmers: you must call TEUpdate after you 
change any fields of the edit record if the fields affect 
the appearance of the text. This ensures that the screen 
accurately reflects the changed editing environment. 

The procedures TEActivate and TEDeactivate must be called each time the 
Event Manager reports an activate event for the text editing window. 
TEActivate simply highlights the selection range or displays a caret at 
the insertion point, and TEDeactivate unhighlights the selection range 
or removes the caret. 
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USING TEXTEDIT 13 

To specify the justification of the text, you can use TESetJust (which 
requires calling TEUpdate). 

If at any time you want to change the text being edited, you can do so 
by calling TESetText. A common technique (used in dialog boxes, for 
instance) is to allocate a single edit record for several separate 
pieces of text where only one may be edited at a time; this saves 
having to allocate an edit record for each of them. 

When you've finished working with the text of an edit record, you can 
get a handle to the text by calling TEGetText. When you're completely 
done with an edit record and want to dispose of it, call TEDispose, 
which removes the text and edit record from the heap. 

If you ever want to draw text in any given rectangle (without being 
able to edit it), use the TextBox procedure. 

Advanced programmers may wish to use the TEScroll procedure, to move 
text within the view rectangle, or TECaiText, to recalculate the 
beginning of each line after changing the text or the destination 
rectangle. 

TEXTEDIT ROUTINES 

This section describes all the procedures and functions in TextEdit. 
They are presented in their Pascal form; for information on using them 
from assembly language, see "Using the Toolbox from Assembly Language" 
*** doesn't exist, but see the QuickDraw manual *** and also "Notes 
for Assembly-Language Programmers" in this manual. 

Initialization 

PROCEDURE TEInit; 

TEInit initializes TextEdit by allocating a handle for the scrap. The 
scrap is initially empty. Call this procedure once and only once at 
the beginning of your program. 

FUNCTION TENew (destRect,viewRect: Rect) : TEHandle; 

TENew allocates a handle for the text, builds and initializes an edit 
record, and returns a handle to the new edit record. DestRect and 
viewRect are the destination and view rectangles, respectively. Both 
rectangles are specified in the current grafPort's coordinates. Call 
this procedure once for every edit record you want allocated. The edit 
record incorporates the drawing environment of the grafPort, and is 
initialized for left-justified, single-spaced text with an insertion 
point at character position 0. 
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Manipulating Edit Records 

PROCEDURE TESetText (text: Ptr; length: LongInt; hTE: TEHandle); 

TESetText takes the specified text and incorporates it into the edit 
record specified by hTE. The text parameter points to the text, and 
the length parameter indicates the number of characters in the text. 
The selection range is set to an insertion point at the end of the 
text. TESetText does not affect the text drawn in the destination 
rectangle, so call TEUpdate (described below) afterwards. 

FUNCTION TEGetText (hTE: TEHandle) : CharsHandle; 

TEGetText returns a handle to the text of the edit record specified by 
hTE. The CharsHandle data type is defined as: 

TYPE CharsHandle 
CharsPtr 
Chars 

ACharsPtr; 
AChars; 
PACKED ARRAY [~ •• 320~~] OF CHAR; 

PROCEDURE TEDispose (hTE: TEHandle); 

TEDispose deallocates the space allocated for the edit record and text 
specified by hTE, and returns the memory to the free memory pool. Call 
this procedure when you're completely through with an edit record. 

Editing 

PROCEDURE TEKey (key: CHAR; hTE: TEHandle); 

TEKey replaces the selection range in the text specified by hTE with 
the character given by the key parameter, and leaves an insertion point 
just past the inserted character. If the selection range is an 
insertion point, TEKey just inserts the character there. If the key 
parameter contains a Backspace character, the character immediately to 
the left of the insertion point is deleted. Call TEKey every time the 
Toolbox Event Manager function GetNextEvent reports a keyboard event 
that your application decides should be handled by TextEdit. 

(eye) 
TEKey blindly inserts every character passed in the key 
parameter, so it's up to your application to filter out 
all characters that aren't actual text (such as keys 
typed in conjunction with modifier or special keys). 
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PROCEDURE TECut (hTE: TEHandle); 

TECut removes the selection range from the text specified by hTE and 
places it in the scrap. Anything previously in the scrap is deleted. 
(See Figure 6.) If the selection range is an insertion point, the 
scrap is emptied. 

a good i lIustrat ion I 
Text Scrap 

Before TECut 

IThis is a good illustration. probably 

Texl Scrap 

After TECut 

Figure 6. Cutting 

PROCEDURE TECopy (hTE: TEHandle); 

TECopy copies the selection range from the text specified by hTE into 
the scrap. Anything previously in the scrap is deleted. The selection 
range is not deleted. If the selection range is an insertion point, 
the scrap is emptied. 

PROCEDURE TEPaste (hTE: TEHandle); 

TEPaste replaces the selection range in the text specified by hTE with 
the scrap, and leaves an insertion point just past the inserted text. 
(See Figure 7.) If the scrap is empty, the selection range is deleted. 
If the selection range is an insertion point, TEPaste just inserts the 
scrap there. 
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I &libefore you leap 

Text Scrap 
Before TECut 

Ilbefore you leap I look., 

Text Scrap 
After TECut 

I before you ~ eap 

Text Scrap 
Before TEPaste 

I before you look, leap 

Texl Scrap 
After TEPas1e 

Figure 7. Cutting and Pasting 

PROCEDURE TEDelete (hTE: TEHandle); 

TEDelete removes the selection range from the text specified by hTE. 
It's the same as TECut (above) except that it doesn't transfer the 
selection range to the scrap. If the selection range is an insertion 
point, nothing happens. 

PROCEDURE TEInsert (text: Ptr; length: LongInt; hTE: TEHandle); 

TEInsert takes the specified text and inserts it, just before the 
selection range, into the text indicated by hTE. The text parameter 
points to the inserted text, and the length parameter indicates the 
number of characters to be inserted. 

(eye) 
Any current selection range is not deleted. This is 
different from TEKey and TEPaste, and allows your 
application to support the Undo command (described in the 
Macintosh User Interface Guidelines) if you want. 
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Selection Range and Justification 

PROCEDURE TESetSelect (selStart,seIEnd: LongInt; hTE: TEHandle); 

TESetSelect unhighlights the current selection range, and changes it to 
selStart and selEnd in the text specified by hTE. The new selection 
range is highlighted. If selStart and selEnd are equal, the selection 
range is an insertion pOint, and a caret is displayed. 

SelEnd and selStart can range from ~ to 65535. If selEnd is anywhere 
beyond the last character of the text, the position just past the last 
character is used. 

PROCEDURE TESetJust (j: INTEGER, hTE: TEHandle); 

TESetJust changes the justification of the text specified by hTE to j. 
(See "Justification" under "The Editing Environment: Edit Record".) 
Call TEUpdate (described below under "Text Display") after TESetJust to 
cause the text to be redrawn with the new justification. 

Mice and Carets 

PROCEDURE TEClick (pt: Point; extend: BOOLEAN; hTE: TEHandle); 

TEClick controls the placement and highlighting of the selection range 
as determined by mouse down events. Call TEClick whenever a mouse down 
event occurs in the view rectangle of the edit record specified by hTE. 
Pt is the mouse location (in local coordinates) at the time the button 
was pressed, obtainable from the event record. Pass TRUE for the 
extend parameter if the Event Manager indicates that the Shift key was 
held down at the time of the click (for an extended selection range). 

(eye) 
Use the QuickDraw procedure GlobalToLocal to convert the 
global coordinates of the mouse location given in the 
event record to the local coordinate system for pt. 

If the mouse moves, meaning that a drag is occurring, the selection 
range expands or shrinks accordingly. The current selection range is 
unhighlighted. in the case of a double click, meaning that word 
selection has been chosen, the word under the cursor becomes the 
selection range. 
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PROCEDURE TEIdle (hTE: TEHandle); 

Call TEIdle repeatedly to make a blinking caret appear at the insertion 
point, if any, in the text specified by hTE. TextEdit observes a 
minimum blink interval: no matter how often you call TEIdle, the time 
between blinks will never be less than the minimum interval. You 
should call this procedure as often as possible to provide a constant 
frequency of blinking. 

(hand) 
The initial minimum blink interval setting is 4 ticks 
(sixtieths of a second). The user can adjust this 
setting to individual preference with the control panel 
desk accessory. 

PROCEDURE TEActivate (hTE: TEHandle); 

TEActivate highlights the selection range in the view rectangle of the 
edit record specified by hTE. If the selection range is an insertion 
point, it displays a caret there. This procedure should be called 
every time the Toolbox Event Manager function GetNextEvent reports that 
the text editing window has become active. 

PROCEDURE TEDeactivate (hTE: TEHandle); 

TEDeactivate unhighlights the selection range in the view rectangle of 
the edit record specified by hTE. If the selection range is an 
insertion point, it removes the caret. This procedure should be called 
every time the Toolbox Event Manager function GetNextEvent reports that 
the text editing window has become inactive. 

Text Display 

PROCEDURE TEUpdate (rUpdate: Rect; hTE: TEHandle); 

TEUpdate draws the text specified by hTE within the rectangle specified 
by rUpdate. The location of the rUpdate rectangle must be given in the 
coordinates of the grafPort. Call TEUpdate every time the Toolbox 
Event Manager function GetNextEvent reports an update event--after you 
call the Window Manager procedure BeginUpdate, and before you call 
EndUpdate. 

Normally you'll use the following when an update event occurs: 

BeginUpdate(myWindow); 
TEUpdate(myWindowA.visRgnAA.rgnBBox, hTE); 
EndUpdate(myWindow); 
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Instead of passing rUpdate as shown, you can pass the viewRect, but 
doing so may result in unnecessary drawing. 

PROCEDURE TextBox (text: Ptr; length: Longlnt; box: Rect; j: INTEGER); 

TextBox draws the specified text in the rectangle indicated by the box 
parameter, with justification j. (See "Justification" under "The 
Editing Environment: Edit Record".) The text parameter points to the 
text, and the length parameter indicates the number of characters to 
draw. TextBox does not create an edit record, nor can the text that it 
draws be edited immediately; it's used solely for drawing text. For 
example: 

str := 'Planning Procedures'; 
SetRect(r, 100, 100, 200, 200); 
TextBox(@str[l], LENGTH(str), r, teFillCenter); 
FrameRect( r); 

Advanced Routines 

These routines are useful only if you're directly accessing the fields 
of an edit record. 

PROCEDURE TEScroll (dh,dv: INTEGER; hTE: TEHandle); 

TEScroll moves ("scrolls") the text within the view rectangle of the 
specified edit record by the number of pixels specified in the dh and 
dv parameters. The edit record is specified by the hTE parameter. 
Positive dh and dv values move the text right and down, respectively, 
and negative values move the text left and up. For example, 

TEScroll(0, -lnHeight, hTE) 

scrolls the text up one line (where InHeight is the value of the 
lineHeight field in the edit record). 

PROCEDURE TECalText (hTE: TEHandle); 

TECalText recalculates the beginnings of all lines of text in the edit 
record specified by hTE, updating elements of the lineStarts array. 
Call TECalText if you've changed the destination rectangle, the hText 
field, or anything else that effects the number of characters per line. 

(hand) 
There really are two ways to specify text to be edited. 
The easiest, direct method is to use TESetText, which 
takes an existing edit record, creates a second copy of 
its text, and makes the edit record point to the copy. 
An advanced, indirect method is to change the hText field 
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of the edit record directly, and then call TECalText to 
recalculate the lineStarts array to match the new text. 
If you have a lengthy text to edit, use the latter method 
to save space because it doesn't create a copy. 

NOTES FOR ASSEMBLY-LANGUAGE PROGRAMMERS 

Information about how to use the User Interface Toolbox from assembly 
language is given elsewhere *** (currently, in the QuickDraw manual) 
***. This section contains special notes of interest to programmers 
who will be using TextEdit from assembly language. 

If you use .INCLUDE to include a file named ToolEqu.Text when you 
assemble your program, the TextEdit constants and offsets into the 
fields of structured types in TextEdit will be available in symbolic 
form. 

There are hooks within TextEdit that allow you insert additional 
procedures for more sophisticated editing. They require some care 
because they pass arguments in registers and it's the application's 
responsibility to save and restore the registers. 

Two of the hooks are TEHiHook and TECarHook. If you install a nonzero 
address in either of these hooks, that address (instead of _InverRect) 
will be jumped to when a selection range is to be highlighted. The 
routine called can destroy the contents of the registers A~, Al, D0, 
Dl, and D2. AJ will be pointing to a locked edit record, and 
teSelRect(AJ) contains the rectangle enclosing the text being 
highlighted. For example, the following assembly-language fragment 
draws underlined selection ranges: 

UnderHigh 
MOVE.L 

MOVE 
MOVE 
SUBQ 
MOVE.L 

(SP)+ ,A0 

top(A~),-(SP) 
bottom(A~),top(A0) 
1I1,top(SP) 
A~ ,-(SP) 

InverRect 
MOVE (SP)+,teSelRect+top(AJ) 
RTS 

;point to rectangle to be 
highlighted 

;save existing top coordinate 
;make the top coordinate equal 
; the bottom coordinate - 1 
;invert the resulting 

rectangle 
;restore original top coordinate 

Note that the rectangle must be preserved. 

TECarHook acts analogously upon insertion points instead of selection 
ranges. It must be called with teSelRect containing the insertion 
point rectangle. 

*** The explanation of the other hooks is forthcoming. *** 
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OF TEXTEDIT 

teJustLeft ~; 
teJus tCente r 1 ; 
teJus tRight -1 ; 

CharsHandle .... CharsPtr; 
CharsPtr .... Chars; 
Chars PACKED ARRAY [~ •• 32~~~] OF CHAR; 

TEPtr .... TERec; 
TEHandle .... TEPtr; 
TERec = RECORD 

destRect: Rect; {destination rectangle} 
viewRect: Rect; {view rectangle} 
lineHeight: INTEGER; {line height} 
firstBL: INTEGER; {position of first base line} 
selStart: 
selEnd: 
just: 
length: 
hText: 
txFont: 
txFace: 
txMode: 
txSize: 
inPort: 
crOnly: 
nLines: 
lineStarts: 

INTEGER; {start of selection range} 
INTEGER; {end of selection range} 
INTEGER; {justification} 
INTEGER; {length of text} 
Handle; {text to be edited} 
INTEGER; {text font} 
INTEGER; {character style} 
INTEGER; {pen mode} 
INTEGER; {type size} 
GrafPtr; {grafPort} 
INTEGER {new line at Return onlYt if <~} 
INTEGER; {number of lines} 
ARRAY [~ •• 320~~] OF INTEGER; 

{positions of lines starts} 
{more fields for internal use only} 

END; 

Initialization 

PROCEDURE TEInit; 
FUNCTION TENew (destRecttviewRect: Rect) TEHandle; 

Manipulating Edit Records 

PROCEDURE TESetText (text: Ptr; length: LongInt; hTE: TEHandle); 
FUNCTION TEGetText (hTE: TEHandle) : CharsHandle; 
PROCEDURE TEDispose (hTE: TEHandle); 
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Editing 

(key: CHAR; hTE: TEHandle); 
(hTE: TEHandle); 
(hTE: TEHandle); 
(hTE: TEHandle); 
(hTE: TEHandle); 

PROCEDURE TEKey 
PROCEDURE TECut 
PROCEDURE TECopy 
PROCEDURE TEPaste 
PROCEDURE TEDelete 
PROCEDURE TEInsert (text: Ptr; length: LongInt; hTE: TEHandle); 

Selection Range and Justification 

PROCEDURE TESetSelect (selStart,selEnd: LongInt; hTE: TEHandle); 
PROCEDURE TESetJust (j: INTEGER; hTE: TEHandle); 

Mice and Carets 

PROCEDURE TEClick (pt: Point; extend: BOOLEAN; hTE: TEHandle); 
PROCEDURE TEIdle (hTE: TEHandle); 
PROCEDURE TEActivate (hTE: TEHandle); 
PROCEDURE TEDeactivate (hTE: TEHandle); 

Text Display 

PROCEDURE TEUpdate (rUpdate: Rect; hTE: TEHandle); 
PROCEDURE TextBox (text: Ptr; length: LongInt; box: Rect; j: INTEGER); 

Advanced Routines 

PROCEDURE TEScroll (dh,dv: INTEGER; hTE: TEHandle); 
PROCEDURE TECalText (hTE: TEHandle); 
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GLOSSARY 

caret: A generic term meaning a symbol that indicates where something 
should be inserted in text. The specific symbol used is a vertical 
bar. 

character position: An index into an array containing text, starting 
at ~ for the first character. 

destination rectangle: In TextEdit, the rectangle in which the text is 
drawn. 

edit record: A complete editing environment, including the text to be 
edited, the grafPort and rectangle in which to display the text, the 
arrangement of the text within the rectangle, and other editing and 
display information. 

insertion point: An empty selection range; the character position 
where text will be inserted (marked with a blinking caret by 
convention) • 

justification: The horizontal placement of lines of text relative to 
the edges of the rectangle in which the text is drawn. 

line height: The number of pixels from the base line of one line of 
text to the base line of the next line of text. 

nonbreaking space: The character with ASCII code $CA; drawn as a 
blank, but interpreted as a nonblank character for the purposes of word 
wrap. 

scrap: A string consisting of the characters most recently cut or 
copied from text by certain TextEdit routines. 

selection range: The series of characters (inversely highlighted), or 
the character position (marked with a blinking caret), at which the 
next editing operation will occur. 

view rectangle: In TextEdit, the rectangle within which the text is 
visible. 

word: In TextEdit, any series of printing characters, excluding spaces 
(ASCII code $2~) but including nonbreaking spaces (ASCII code $CA). 

word wrap: Keeping any series of printing characters intact between 
lines when text is drawn. 
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ABSTRACT 

The Dialog Manager is the part of the Macintosh User Interface Toolbox 
that supports dialog boxes and the alert mechanism. This manual tells 
you how to manipulate dialogs and alerts with Dialog Manager routines. 

Summary of significant changes and additions since last draft: 

- EditText and statText items can't be more than 241 characters 
long. 

- A new procedure, SetDAFont, enables Pascal programmers to change 
the font used in dialogs and alerts (page 19). 

- There are two new procedures, CouldDialog and FreeDialog, that are 
analogous to CouldAlert and FreeAlert (page 23). 

- The description of IsDia10gEvent now deals with handling keyboard 
equivalents of commands when a modeless dialog box is up (page 
25). For Pascal programmers, there are also four new routines for 
handling standard editing commands in modeless dialogs (page 26). 

- For Pascal programmers, there are now routines for checking the 
stage of an alert and setting an alert back to its first stage 
(page 32). 
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ABOUT THIS MANUAL 

This manual describes the Dialog Manager of the Macintosh User 
Interface Toolbox. *** Eventually it will become part of the 
comprehensive Inside Macintosh manual. *** The Dialog Manager provides 
Macintosh programmers with routines for implementing dialog boxes and 
the alert mechanism, two means of communication between the application 
and the end user. 

Like all documentation about Toolbox units, this manual assumes you're 
familiar with the Macintosh User Interface Guidelines, Lisa Pascal, and 
the Macintosh Operating System's Memory Manager. You should also be 
familiar with the following: 

resources, as discussed in the Resource Manager manual 

- the basic concepts and structures behind QuickDraw, particularly 
rectangles, grafPorts, and pictures 

- the Toolbox Event Manager, the Window Manager, and the Control 
Manager 

- TextEdit, to understand editing text in dialog boxes 

This manual is intended to serve the needs of both Pascal and assembly­
language programmers. Information of interest to assembly-language 
programmers only is isolated and labeled so that Pascal programmers can 
conveniently skip it. 

The manual begins with an introduction to the Dialog Manager and what 
you can do with it. It then discusses the basics of dialogs and 
alerts: their relationship to windows and resources, and the 
information stored in memory for the items in a dialog or alert. 
Following this is a discussion of dialog records, where the Dialog 
Manager keeps all the information it needs about a dialog, and an 
overview of how alerts are handled. 

Next, a section on using the Dialog Manager introduces its routines and 
tells how they fit into the flow of your application program. This is 
followed by detailed descriptions of all Dialog Manager procedures and 
functions, their parameters, calling protocol, effects, side effects, 
and so on. 

Following these descriptions are sections that will not interest all 
readers. There's a discussion of how to modify definitions of dialogs 
and alerts after they've been read from a resource file, and a section 
that gives the exact formats of resources related to dialogs and 
alerts. 

Finally, there's a summary of the Dialog Manager, for quick reference, 
followed by a glossary of terms used in this manual. 
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ABOUT THE DIALOG MANAGER 

The Dialog Manager is a tool for handling dialogs and alerts in a way 
that's consistent with the Macintosh User Interface Guidelines. 

A dialog box appears on the screen when a Macintosh application needs 
more information to carry out a command. As shown in Figure 1, it 
typically resembles a form on which the user checks boxes and fills in 
blanks. 

Print the document 

@) 8 1/2· H 11" paper 
o 8 1/2" H 14" paper 

( cancel) 

( OK ) 

181 stop pr-inting after each page 

Title: I Annual Reportl 

Figure 1. A Typical Dialog Box 

By convention, a dialog box comes up slightly below the menu bar, is a 
bit narrower than the screen, and is centered between the left and 
right edges of the screen. It may contain any or all of the following: 

- informative or instructional text 

- rectangles in which text may be entered (initially blank or 
containing default text that can be edited) 

- controls of any kind 

- graphics (icons or QuickDraw pictures) 

- anything else, as defined by the application 

The user provides the necessary information in the dialog box, such as 
by entering text or clicking a check box. There's usually a button 
marked "OK" to tell the application to accept the information provided 
and perform the command, and a button marked "Cancel" to cancel the 
command as though it had never been given (retracting all actions since 
its invocation). Some dialog boxes may use a more descriptive word 
than "OK"; for simplicity, this manual will still refer to the button 
as the "OK button". There may even be more than one button that will 
perform the command, each in a different way. 

Most dialog boxes require the user to respond before doing anything 
else. Clicking a button to perform or cancel the command makes the box 
go away; clicking outside the dialog box only causes a beep from the 
Macintosh's speaker. This type is called a modal dialog box because it 
puts the user in the state or "mode" of being able to work only inside 
the dialog box. It usually has the same general appearance as shown in 
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Figure 1. One of the buttons in the dialog box may be outlined boldly. 
Pressing the Return key or the Enter key has the same effect as 
clicking the outlined button or, if none, the OK button; the particular 
button whose effect occurs is called the dialog's default button and is 
the preferred ("safest") button to use in the current situation. If 
there's no boldly outlined or OK button, pressing Return or Enter will 
by convention have no effect. 

Other dialog boxes do not require the user to respond before doing 
anything else; these are called modeless dialog boxes (Figure 2). The 
user can, for example, do work in document windows on the desktop 
before clicking a button in the dialog box, and modeless dialog boxes 
can be set up to respond to the standard editing commands in the Edit 
menu. Clicking a button in a modeless dialog box will not make the box 
go away: the box will stay around so that the user can perform the 
command again. A Cancel button, if present, will simply stop the 
action currently being performed by the command; this would be useful 
for long printi~g or searching operations, for example. 

;;0 Change 

Find teHt: Guide Lines 

Change to: guidelinesl 

( Change RII ) 

(Change NeHt) 

Figure 2. A Modeless Dialog Box 

As shown in Figure 2, a modeless dialog box looks like a document 
window. It can be moved, made inactive and active again, or closed 
like any document window. When you're done with the command and want 
the box to go away, you can click its close box or choose Close from 
the File menu when it's the active window. 

Dialog boxes may in fact require no response at all. For example, 
while an application is performing a time-consuming process, it can 
display a dialog box that contains only a message telling what it's 
doing; then, when the process is complete, it can simply remove the 
dialog box. 

The alert mechanism provides applications with a means of reporting 
errors or giving warnings. An alert box is similar to a modal dialog 
box, but it appears only when something has gone wrong or must be 
brought to the user's attention. Its conventional placement is 
s'lightly farther below the menu bar than a dialog box. To assist the 
user who isn't sure how to proceed when an alert box appears, the 
preferred button to use in the current situation is outlined boldly so 
it stands out from the other buttons in the alert box (see Figure 3). 
The outlined button is also the alert's default button; if the user 
presses the Return key or the Enter key, the effect is the same as 
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clicking this button. 

CRUTION (cancel) 
Rre you sure ( OK ) 

'Jou wont to erase all 
changes to your document? 

Figure 3. A Typical Alert Box 

There are three standard kinds of alerts--Stop, Note, and Caution--each 
indicated by a particular icon in the top left corner of the alert box. 
Figure 3 illustrates a Caution alert. The icons identifying Stop and 
Note alerts are similar; instead of a question mark, they show an 
exclamation point and an asterisk, respectively. Other alerts can have 
anything in the the top left corner, including blank space if desired. 

The alert mechanism also provides another type of signal: sound from 
the Macintosh's speaker. The application can base its response on the 
number of consecutive times an alert occurs; the first time, it might 
~imply beep, and thereafter it may present an alert box. The sound is 
not limited to a single beep but may be any sequence of tones, and may 
occur either alone or along with an alert box. As an error is 
repeated, there can also be a change in which button is the default 
button (perhaps from OK to Cancel). You can specify different 
responses for up to four occurrences of the same alert. 

With Dialog Manager routines, you can create dialog boxes or invoke 
alerts. The Dialog Manager gets most of the descriptive information 
about the dialogs and alerts from resources in a resource file. You 
use a program such as the Resource Editor to store the necessary 
information in the resource file *** (Resource Editor doesn't exist 
yet; for now, use the Resource Compiler) ***. The Dialog Manager calls 
the Resource Manager to read what it needs from the resource file into 
memory as necessary. In some cases you can modify the information 
after it's been read into memory. 

DIALOG AND ALERT WINDOWS 

A dialog box appears in a dialog window. When you call a Dialog 
Manager routine to create a dialog, you supply the same information as 
when you create a window with a Window Manager routine. For example, 
you supply the window definition ID, which determines how the window 
looks and behaves, and a rectangle that becomes the portRect of the 
window's grafPort. You specify the window's plane (which, by 
convention, should initially be the frontmost) and whether the window 
is visible or invisible. The dialog window is created as specified. 
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You can manipulate a dialog window just like any other window with 
Window Manager or QuickDraw routines, showing it, hiding it, moving it, 
changing its size or plane, or whatever--all, of course, in conformance 
with the Macintosh User Interface Guidelines. The Dialog Manager 
observes the clipping region of the dialog window's grafPort, so if you 
want clipping to occur, you can set this region with a QuickDraw 
routine. 

Similarly, an alert box appears in an alert window. You don't have the 
same flexibility in defining and manipulating an alert window, however. 
The Dialog Manager chooses the window definition ID, so that all alert 
windows will have the standard appearance and behavior. The size and 
location of the box are supplied as part of the definition of the alert 
and are not easily changed. You don't specify the alert window's 
plane; it always comes up in front of all other windows. Since an 
alert box requires the user to respond before doing anything else, and 
the response makes the box go away, the application doesn't do any 
manipulation of the alert window. 

Figure 4 illustrates a document window, dialog window, and alert 
window, all overlapping on the desktop. 

Doclment winctow on desktop 

Dialog window 
in front of document window 

Alert \1/ indow 
in front of dialog window 

Figure 4. Dialog and Alert Windows 

DIALOGS, ALERTS, AND RESOURCES 

To create a dialog, the Dialog Manager needs the same information about 
the dialog window as the Window Manager needs when it creates a new 
window: the window definition ID along with other information specific 
to this window. The Dialog Manager also needs to know what items the 
dialog box contains. You can store the needed information as a 
resource in a resource file and pass the resource ID to a function that 
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will create the dialog. This type of resource, which is called a 
dialog template, is analogous to a window template, and the function, 
GetNewDialog, is similar to the Window Manager function GetNewWindow. 
The Dialog Manager calls the Resource Manager to read the dialog 
template from the resource file. It then incorporates the information 
in the template into a dialog data structure in memory, called a dialog 
record. 

Similarly, the data that the Dialog Manager needs to- create an alert is 
stored in an alert template in a resource file. The various routines 
for invoking alerts require the resource ID of the alert template as a 
parameter. 

The information about all the items (text, controls, or graphicS) in a 
dialog or alert box is stored in an item list in a resource file. The 
resource ID of the item list is included in the dialog or alert 
template. The item list in turn contains the resource IDs of any icons 
or QuickDraw pictures in the dialog or alert box, and possibly the 
resource IDs of· control templates for controls in the box. After 
calling the Resource Manager to read a dialog or alert template into 
memory, the Dialog Manager calls it again to read in the item list. It 
then makes a copy of the item list and uses that copy; for this reason, 
item lists should always be purge able resources. Finally, the Dialog 
Manager calls the Resource Manager to read in any individual items as 
necessary. 

(note) 
To create dialog or alert templates and item lists and 
store them in resource files, you can use the Resource 
Editor *** (eventually; for now, the Resource Compiler) 
***. The Resource Editor relieves you of having to know 
the exact format of these resources, but for interested 
programmers this' information is given in the section 
"Formats of Resources for Dialogs and Alerts". 

If desired, the application can gain some additional flexibility by 
calling the Resource Manager directly to read templates, item lists, or 
items from a resource file. For example, you can read in a dialog or 
alert template directly and modify some of the information in it before 
calling the routine to create the dialog or alert. Or, as an 
alternative to using a dialog template, you can read in a dialog's item 
list directly and then pass a handle to it along with other information 
to a function that will create the dialog (NewDialog, analogous to the 
Window Manager function NewWindow). 

(note) 
The use of dialog templates is recommended wherever 
possible; like window templates, they isolate descriptive 
information from your application code for ease of 
modification or translation to foreign languages. 
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ITEM LISTS IN MEMORY 

This section discusses the contents of an item list once it's been read 
into memory from a resource file and the Dialog Manager has set it up 
as necessary to be able to work with it. 

An item list in memory contains the following information for each 
item: 

- The type of item. This includes not only whether the item is a 
control, text, or whatever, but also whether the Dialog Manager 
should return to the application when the item is clicked. 

- A handle to the item or, for special application-defined items, a 
pointer to a procedure that draws the item. 

- A display rectangle, which determines the location of the item 
within the dialog or alert box. 

These are discussed below along with item numbers, which identify 
particular items in the item list. 

There's a Dialog Manager procedure that, given a pointer to a dialog 
record and an item number, sets or returns that item's type, handle (or 
procedure pointer), and display rectangle. 

Item Types 

The item type is specified by a predefined constant or combination of 
constants, as listed below. Figure 5 illustrates some of these item 
types. 

iconltem 
+ itemDisable 

statText 
+ itemDisable 

ctrlltem 
+btnCtrl 

I.~I Print the document (cancel) 

ctrlltem @) 8 ,/ Z" H "" paper (OK) 
+ redCtrl 0 8 1/ Z" H 1 ~ paper 

ctrlltem ......... -a Stop printing after each page 
+chlcCtrl 

Title: I Rnnuel Repor~ I 
userltem 

+itemDiseble Progress of printing 

Figure 5. Item Types 

editTex1 
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Item type 
ctrlItem+btnCtrl 

ctrlItem+chkCtrl 

ctrlItem+radCtrl 

ctrlItem+resCtrl 

statText 

editText 

icon Item 

picItem 

user Item 

itemDisable+<any 
of the above> 

(warning) 

Meaning 
A standard button control. 

A standard check box control. 

A standard "radio button" control. 

A control defined in a control template in a 
resource file. 

Static text; text that cannot be edited. 

(Dialogs only) Text that can be edited; the 
Dialog Manager accepts text typed by the user 
and allows editing. 

An icon (a 32-by-32 bit image). 

A QuickDraw picture. 

(Dialogs only) An application-defined item, 
such as a picture whose appearance changes. 

The item is disabled (the Dialog Manager 
doesn't report events involving this item). 

StatText and editText items must not be more than 241 
characters long. 

The text of an editText item may initially be either default text or 
empty. Text entry and editing is handled in the conventional way, as 
in TextEdit--in fact, the Dialog Manager calls TextEdit to handle it: 

- Clicking in the item displays a blinking vertical bar, indicating 
an insertion point where text may be entered. 

- Dragging over text in the item selects that text, and double­
clicking selects a word; the selection is inverted and is replaced 
by what the user then types. 

- Clicking or dragging while holding down the Shift key extends or 
shortens the current selection. 

- The Backspace key deletes the current selection or the character 
preceding the in~ertion point. 

The Tab key advances to the next editText item in the item list 
(wrapping around to the first if there aren't any more). In an alert 
box or a modal dialog box (regardless of whether it contains an 
editText item), the Return key or Enter key has the same effect as 
clicking the default button; for alerts, the default button is 
identified in the alert template, whereas for modal dialogs it's always 
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the first item in the item list. 

If itemDisable is specified for an item, the Dialog Manager doesn't let 
the application know about events involving that item. For example, 
you may not have to be informed every time the user types a character 
or clicks in an editText item, but may only need to look at the text 
when the OK button is clicked. In this case, the editText item would 
be disabled. Standard buttons and check boxes should always be 
enabled, so your application will know when they've been clicked. 

(warning) 
Don't confuse disabling a control with making one 
"inactive" with the Control Manager procedure 
HiliteControl: When you want a control not to respond at 
all to being clicked, you make it inactive. 

Item Handle or Procedure Pointer 

The item list contains the following information for the various types 
of items: 

Item type 
any ctrlItem 
statText 
editText 
iconItem 
picItem 
userItem 

Contents 
A control handle 
A handle to the text 
A handle to the current text 
A handle to the icon 
A picture handle 
A procedure pointer 

The procedure for a userItem draws the item; for example, if the item 
is a clock, it will draw the clock with the current time displayed. 
When this procedure is called, the current port will have been set by 
the Dialog Manager to the dialog window's grafPort. The procedure must 
have two parameters, a window pointer and an item number. For example, 
this is how it would be declared if it were named MyItem: 

PROCEDURE MyItem (theWindow: WindowPtr; itemNo: INTEGER); 

TheWindow is a pointer to the dialog window; in case the procedure 
draws in more than one dialog window, this parameter tells it which one 
to draw in. ItemNo is the item number; in case the procedure draws 
more than one item, this parameter tells it which one to draw. 

Display Rectangle 

Each item in the item list is displayed within its display rectangle: 

- For controls, the display rectangle becomes the control's 
enclosing rectangle. 

- For an editText item, it becomes TextEdit's destination rectangle 
and view rectangle. Word wrap occurs, and the text is clipped if 
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there's more than will fit in the rectangle. In addition, the 
Dialog Manager uses the QuickDraw procedure FrameRect to draw a 
rectangle three pixels outside the display rectangle. 

- StatText items are displayed in exactly the same way as editText 
items, except that a rectangle isn't drawn outside the display 
rectangle. 

- Icons and QuickDraw pictures are scaled to fit the display 
rectangle. For pictures, the Window Manager calls the QuickDraw 
procedure DrawPicture and passes it the display rectangle. 

- If the procedure for a userltem draws outside the item's display 
rectangle, the drawing is clipped to the display rectangle. 

(note) 
Clicking anywhere within the display rectangle is 
considered a click of that item. 

By giving an item a display rectangle that's off the screen, you can 
make the item invisible. This might be useful, for example, if your 
application needs to display a number of dialog boxes that are similar 
except that one item is missing or different in some of them. You can 
use a single dialog box in which the item or items that aren't 
currently relevant are invisible. To remove an item or make one 
reappear, you just change its display rectangle (and call the Window 
Manager procedure InvalRect to accumulate the changed area into the 
dialog window's update region). The QuickDraw procedure OffsetRect is 
convenient for moving an item off the screen and then on again later. 
Note the following, however: 

- You shouldn't make an editText item invisible, because it may 
cause strange things to happen. If one of several editText items 
is invisible, for example, pressing the Tab key may make the 
insertion point disappear. However, if you do make this type of 
item invisible, remember that the changed area includes the 
rectangle that's three pixels outside the item's display 
rectangle. 

- The rectangle for a statText item must always be at least as wide 
as the first character of the text; a good rule of thumb is to 
make it at least 20 pixels wide. 

To change text in a statText item, it's easier to use the Dialog 
Manager procedure ParamText (as described later in the "Dialog 
Manager Routines" section). 
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Item Numbers 

Each item in an item list is identified by an item number, which is 
simply the index of the item in the list (starting from 1). By 
convention, the first item in an alert's item list should be the OK 
button (or, if none, then one of the buttons that will perform the 
command) and the second item should be the Cancel button. The Dialog 
Manager provides predefined constants equal to the item numbers for OK 
and Cancel: 

CONST OK 
Cancel 

I" , 
2" , 

In a modal dialog's item list, the first item is assumed to be the 
dialog's default button; if the user presses the Return key or Enter 
key, the Dialog Manager normally returns item number 1, just as when 
that item is actually clicked. To conform to the Macintosh User 
Interface Guidelines, the application should boldly outline the 
dialog's default button if it isn't the OK button. The best way to do 
this is with a userItem. To allow for changes in the default button's 
size or location, the userItem should identify which button to outline 
by its item number and then use that number to get the button's display 
rectangle. The following QuickDraw calls will outline the rectangle in 
the standard way: 

PenSize(3,3); 
InsetRect(displayRect,-4,-4); 
FrameRoundRect(displayRect,16,16) 

(warning) 
If the first it~m in a modal dialog's item list isn't an 
OK button and you don't boldly outline it, you should set 
up the dialog to ignore Return and Enter. To learn how 
to do this, see ModalDialog under "Handling Dialog 
Events" in the "Dialog Manager Routines" section. 

DIALOG RECORDS 

To create a dialog, you pass information to the Dialog Manager in a 
dialog template and in individual parameters, or only in parameters; in 
either case, the Dialog Manager incorporates the information into a 
dialog record. The dialog record contains the window record for the 
dialog window, a handle to the dialog's item list, and some additional 
fields. The Dialog Manager creates the dialog window by calling the 
Window Manager function NewWindow and then setting the window class in 
.the window record to indicate that it's a dialog window. The routine 
that creates the dialog returns a pointer to the dialog record, which 
you use thereafter to refer to the dialog in Dialog Manager routines or 
even in Window Manager or QuickDraw routines (see "Dialog Pointers" 
below). The Dialog Manager provides routines for handling events in 
the dialog window and disposing of the dialog when you're done. 
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The data type for a dialog record is called DialogRecord. You can do 
all the necessary operations on a dialog without accessing the fields 
of the dialog record directly; for advanced programmers, however, the 
exact structure of a dialog record is given under "The DialogRecord 
Data Type" below. 

Dialog Pointers 

There are two types of dialog pointer, DialogPtr and DialogPeek, 
analogous to the window pointer types WindowPtr and WindowPeek. Most 
programmers will only need to use DialogPtr. 

The Dialog Manager defines the following type of dialog pointer: 

TYPE DialogPtr = WindowPtr; 

It can do this because the first field of a dialog record contains the 
window record for the dialog window. This type of pointer can be used 
to access fields of the window record or can be passed to Window 
Manager routines that expect window pointers as parameters. Since the 
WindowPtr data type is itself defined as GrafPtr, this type of dialog 
pointer can also be used to access fields of the dialog window's 
grafPort or passed to QuickDraw routines that expect pointers to 
grafPorts as parameters. 

For programmers who want to access dialog record fields beyond the 
window record, the Dialog Manager also defines the following type of 
dialog pointer: 

TYPE DialogPeek ""DialogRecord; 

Assembly-language note: From assembly language, of course, 
there's no type checking on pointers, and the two types of 
pointer are equal. 

The DialogRecord Data Type 

For those who want to know more about the data structure of a dialog 
record, the exact structure is given here. 

TYPE DialogRecord = RECORD 
window: 
items: 
textH: 
editField: 
editOpen: 
aDefItem: 

END; 
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WindowRecord; {dialog window} 
Handle; {item list} 
TEHand1e; {current editText item} 
INTEGER; {editText item number minus I} 
INTEGER; {used internally} 
INTEGER {default button item number} 
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The window field contains the window record for the dialog window. The 
items field contains a handle to the item list used for the dialog. 
(Remember that after reading an item list from a resource file, the 
Dialog Manager makes a copy of it and uses that copy.) 

(note) 
To get or change information about an item in a dialog, 
you pass the dialog pointer and the item number to a 
Dialog Manager procedure. You'll never access 
information directly through the handle to the item list. 

The Dialog Manager uses the next three fields when there are one or 
more editText items in the dialog. If there's more than one such item, 
these fields apply to the one that currently is selected or displays 
the insertion point. The textH field contains the handle to the edit 
record used by TextEdit. EditField is 1 less than the item number of 
the current editText item, or -1 if there's no editText item in the 
dialog. The editOpen field is used internally by the Dialog Manager. 

(note) 
Actually, a single edit record is shared by all editText 
items; any changes you make to it will apply to all such 
items. See the TextEdit manual for details about what 
kinds of changes you can make. 

The aDefItem field is used for modal dialogs and alerts, which are 
treated internally as special modal dialogs. It contains the item 
number of the default button. The default button for a modal dialog is 
the first item in the item list, so this field contains 1 for modal 
dialogs. The default button for an alert is specified in the alert 
template; see the following section for more information. 

Assembly-language~: The global constant dWindLen equals the 
length of a dialog record in bytes. 

ALERTS 

When you call a Dialog Manager routine to invoke an alert, you pass it 
the resource ID of the alert template, which contains the following: 

- A rectangle, given in g10bal coordinates, which determines the 
alert window's size and location. It becomes the portRect of the 
window's grafPort. To allow for the menu bar and the border 
around the portRect, the top coordinate of the rectangle should be 
at least 25 points below the top of the screen. 

- The resource ID of the item list for the alert. 
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- Information about exactly what should happen at each stage of the 
alert. 

Every alert has four stages, corresponding to consecutive occurrences 
of the alert: the first three stages correspond to the first three 
occurrences, while the fourth stage includes the fourth occurrence and 
any beyond the fourth. (The Dialog Manager compares the current 
alert's resource ID to the last alert's resource ID to determine 
whether it's the same alert.) The actions for each stage are specified 
by the following three pieces of information: 

- which is the default button--the OK button (or, if none, a button 
that will perform the command) or the Cancel button 

- whether the alert box is to be drawn 

- which of four sounds should be emitted at this stage of the alert 

The alert sounds are determined by a sound procedure that emits one of 
up to four tones or sequences of tones. The sound procedure has one 
parameter, an integer from 0 to 3; it can emit any sound for each of 
these numbers, which identify the sounds in the alert template. For 
example, you might declare a sound procedure named MySound as follows: 

PROCEDURE MySound (soundNo: INTEGER); 

If you don't write your own sound procedure, the Dialog Manager uses 
the standard one: sound number 0 represents no sound and sound numbers 
1 through 3 represent. the corresponding number of short beeps, each of 
the same pitch and duration. The volume of each beep depends on the 
current speaker volume setting, which the user can adjust with the 
Control Panel desk accessory. If the user has set the speaker volume 
to 0, the menu bar will blink in place of each beep. 

For example, if the second stage of an alert is to cause a beep and no 
alert box, you can just specify the following for that stage in the 
alert template: don't draw the alert box, and use sound number 1. If 
instead you want, say, two successive beeps of different pitch, you 
need to write a procedure that will emit that sound for a particular 
sound number, and specify that number in the alert template. The 
Macintosh Operating System includes routines for emitting sound; see 
the Sound Driver manual, and also the simple SysBeep procedure in the 
Operating System Utilities manual *** neither manual currently exists 
***. (The standard sound procedure calls SysBeep.) 

(note) 
When the Dialog Manager detects a click outside an alert 
box or a modal dialog box, it emits sound number 1; thus, 
for consistency with the Macintosh User Interface 
Guidelines, sound number 1 should always be a single 
beep. 

Internally, alerts are treated as special modal dialogs. The alert 
routine creates the alert window by calling NewDialog. The Dialog 
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Manager works from the dialog record created by NewDialog, just as when 
it operates on a dialog window, but it disposes of the window before 
returning to the application. Normally your application will not 
access the dialog record for an alert; however, there is a way that 
this can happen: for any alert, you can specify a procedure that will 
be executed repeatedly during the alert, and this procedure may access 
the dialog record. For details, see the alert routines under "Invoking 
Alerts" in the "Dialog Manager Routines" section. 

USING THE DIALOG MANAGER 

This section discusses how the Dialog Manager routines fit into the 
general flow of an application program and gives you an idea of which 
routines you'll need to use. The routines themselves are described in 
detail in the next section. 

Before using the Dialog Manager, you should initialize QuickDraw, the 
Font Manager, the Window Manager, the Menu Manager, and TextEdit, in 
that order. The first Dialog Manager routine to callis InitDialogs, 
which initializes the Dialog Manager. If you want the font in your 
dialog and alert windows to be other than the system font, call 
SetDAFont to change the font. 

Where appropriate in your program, call NewDialog or GetNewDialog to 
create any dialogs you need. Usually you'll call GetNewDialog, which 
takes descriptive information about the dialog from a dialog template 
in a resource file. You can instead pass the information in individual 
parameters to NewDialog. In either case, you can supply a pointer to 
the storage for the dialog record or let it be allocated by the Dialog 
Manager. When you no longer need a dialog, you'll usually call 
Close Dialog if you supplied the storage, or' DisposDialog if not. 

In most cases, you probably won't have to make any changes to the 
dialogs from the way they're defined in the resource file. However, if 
you should want to modify an item in a dialog, you can call GetDItem to 
get the information about the item and SetDItem to change it. In 
particular, SetDItem is the routine to use for installing a userItem. 
In some cases it may be appropriate to call some other Toolbox routine 
to change the item; for example, to change or move a control in a 
dialog, you would get its handle from GetDItem and then call the 
appropriate Control Manager routine. There are also two procedures 
specifically for accessing or setting the content of a text item in a 
dialog box: GetIText and SetIText. 

To handle events in a modal dialog, just call the ModalDialog procedure 
after putting up the dialog box. If your application includes any 
modeless dialog boxes, you'll pass events to IsDialogEvent to learn 
whether they need to be handled as part of a dialog, and then usually 
call DialogSelect if so. Before calling DialogSelect, however, you 
should check whether the user has given the keyboard equivalent of a 
command, and you may want to check for other special cases, depending 
on your application. You can support the use of the standard editing 
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commands in a mode!ess dialog's editText items with DlgCut t DlgCopy, 
DlgPaste, and DlgDelete. 

A dialog box that contains editText items normally comes up with the 
insertion point in the first such item in its item list. You may 
instead want to bring up a dialog box with text selected in an editText 
item, or to cause an insertion point or text selection to reappear 
after the user has made an error in entering text. For example, the 
user who accidentally types nonnumeric input when a number is required 
can be given the opportunity to type the entry again. The SelIText 
procedure makes this possible. 

For alerts, if you want other sounds besides the standard ones (up to 
three short beeps), write your own sound procedure and call ErrorSound 
to make it the current sound procedure. To invoke a particular alert, 
call one of the alert routines: StopAlert, NoteAlert, or CautionAlert 
for one of the standard kinds of alert, or Alert for an alert defined 
to have something other than a standard icon (or nothing at all) in its 
top left corner. 

If you're going to invoke a dialog or alert when the resource file 
might not be accessible, first call CouldDialog or CouldAlert, which 
will make the dialog or alert template and related resources unable to 
be purged from memory. You can later make them purgeable again by 
calling FreeDialog or FreeAlert. 

Finally, you can substitute text in statText items with text that you 
specify in the ParamText procedure. This means, for example, that a 
document name supplied by the user can appear in an error message. 

DIALOG MANAGER ROUTINES 

This section describes all the Dialog Manager procedures and functions. 
They're presented in their Pascal form; for information on using them 
from assembly language, see the manual Programming Macintosh 
Applications in Assembly Language. 

Initialization 

PROCEDURE InitDialogs (restartProc: ProcPtr); 

Call InitDialogs once before all other Dialog Manager routines, to 
initialize the Dialog Manager. 

- It sets a pointer to a fail-safe procedure as specified by 
restartProc; this pointer will be accessed when a system error 
(such as running out of memory) occurs. RestartProc should point 
to a procedure that will restart the application after a system 
error. If no such procedure is desired, pass NIL as the 
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parameter. 

Assembly-Ianguage~: The Dialog Manager stores the address 
of the fail-safe procedure in a global variable named RestProc. 

- It installs the standard sound procedure. 

- It passes empty strings to ParamText. 

PROCEDURE ErrorSound (soundProc: ProcPtr); 

ErrorSound sets the sound procedure for dialogs and alerts to the 
procedure pointed to by soundProc; if you don't call ErrorSound t the 
Dialog Manager uses the standard sound procedure. (For details t see 
the "Alerts" section above.). If you pass NIL for soundProc t there will 
be no sound (or menu bar blinking) at all. 

Assembly-language~: The address of the sound procedure 
being used is stored in the global variable DABeeper. 

PROCEDURE SetDAFont (fontNum: INTEGER); [Pascal only] 

For subsequently created dialogs and alerts t SetDAFont sets the font of 
the dialog or alert window's grafPort to the font having the specified 
font number. If you don't call this procedure, the system font is 
used. SetDAFont affects statText and editText items but not titles of 
controls, which are always in the system font. 

Assembly-Ianguage~: Assembly-language programmers can 
simply set the global variable DlgFont to the desired font 
number. 
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Creating and Disposing of Dialogs 

FUNCTION NewDialog (dStorage: Ptr; boundsRect: Rect; title: Str255; 
visible: BOOLEAN; procID: INTEGER; behind: WindowPtr; 
goAwayFlag: BOOLEAN; ref Con: LongInt; items: Handle) : 
DialogPtr; 

NewDialog creates a dialog as specified by its parameters and returns a 
pointer to the new dialog. The first eight parameters (dStorage 
through ref Con) are passed to the Window Manager function NewWindow, 
which creates the dialog window; the meanings of these parameters are 
summarized below. The items parameter is a handle to the dialog's item 
list. You can get the items handle by calling the Resource Manager to 
read the item list from the resource file into memory. 

(note) 
Advanced programmers can create their own item lists in 
memory rather than have them read from a resource file. 
The exact format is given later under "Formats of 
Resources for Dialogs and Alerts". 

DStorage is analogous to the wStorage parameter of NewWindow; it's a 
pointer to the storage to use for the dialog record. If you pass NIL 
for dStorage, the dialog record will be allocated on the heap (which, 
in the case of modeless dialogs, may cause the heap to become 
fragmented). 

BoundsRect, a rectangle given in global coordinates, determines the 
dialog window's size and location. It becomes the portRect of the 
window's grafPort. Remember that the top coordinate of this rectangle 
should be at least 25 points below the top of the screen for a modal 
dialog, to allow for the menu bar and the border around the portRect, 
and at least 40 points below the top of the screen for a modeless 
dialog, to allow for the menu bar and the window's title bar. 

Title is the title of a modeless dialog box; pass the empty string for 
modal dialogs. 

If the visible parameter is TRUE, the dialog window is drawn on the 
screen. If it's FALSE, the window is initially invisible and may later 
be shown with a call to the Window Manager procedure ShowWindow. 

(note) 
NewDialog generates an update event for the entire window 
contents, so the items aren't drawn immediately, with the 
exception of controls. The Dialog Manager calls the 
Control Manager to draw controls, and the Control Manager 
draws them immediately rather than via the standard 
update mechanism. Because of this, the Dialog Manager 
calls the Window Manager procedure ValidRect for the 
enclosing rectangle of each control, so the controls 
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won't be drawn twice. If you find that the other items 
aren't being drawn soon enough after the controls, try 
making the window invisible initially and then calling 
ShowWindow to show it. 

ProcID is the window definition ID, which leads to the window 
definition function for this type of window. The window definition IDs 
for the standard types of dialog window are dBoxProc for the modal type 
and documentProc for the modeless type. 

The behind parameter specifies the window behind which the dialog 
window is to be placed on the desktop. Pass POINTER(-1) to bring up 
the dialog window in front of all other windows. 

GoAwayFlag applies to modeless dialog boxes; if it's TRUE, the dialog 
window has a close box in its title bar when the window is active. 

Ref Con is the dialog window's reference value, which the application 
may store into and access for any purpose. 

NewDialog sets the font of the dialog window's grafPort to the system 
font or, if you previously called SetDAFont, to the specified font. It 
also sets the window class in the window record to dialogKind. 

FUNCTION GetNewDialog (dialogID: INTEGER; dStorage: Ptr; behind: 
WindowPtr) : DialogPtr; 

Like NewDialog (above), GetNewDialog creates a dialog as specified by 
its parameters and returns a pointer to the new dialog. Instead of 
having the parameters boundsRect, title, visible, procID, goAwayFlag, 
and ref Con, GetNewDialog has a single dialogID parameter, where 
dialogID is the resource ID of a dialog template that supplies the same 
information as those parameters. The dialog template also contains the 
resource ID of the dialog's item list. After calling the Resource 
Manager to read the item list into memory (if it's not already in 
memory), GetNewDialog makes a copy of the item list and uses that copy; 
thus you may have multiple independent dialogs whose items have the 
same types, locations, and initial contents. The dStorage and behind 
parameters of GetNewDialog have the same meaning as in NewDialog. 

PROCEDURE CloseDialog (theDialog: DialogPtr); 

CloseDialog removes theDialog's window from the screen and deletes it 
from the window list, just as when the Window Manager procedure 
CloseWindow is called. It releases the memory occupied by the 
following: 

- The data structures associated with the dialog window (such as the 
window's structure, content, and update regions). 

- All the items in the dialog (except for pictures and icons, which 
might be shared resources), and any data structures associated 
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with them. For example, it would dispose of the region occupied 
by the thumb of a scroll bar, or a similar region for some other 
control in the dialog. 

CloseDialog does not dispose of the dialog record or the item list. 
Figure 6 illustrates the effect of CloseDialog (and DisposDialog, 
described below). 

CloseDialog re leases only the 8re8$ marked m~imm 
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Call CloseDialog when you're done with a dialog if you supplied 
NewDialog or GetNewDialog with a pointer to the dialog storage (in the 
dStorage parameter) when you created the dialog. 

(note) 
Even if you didn't supply a pointer to the dialog 
storage, you may want to call CloseDialog if you created 
the dialog with NewDialog. You would call CloseDialog if 
you wanted to keep the item list around (since, unlike 
GetNewDialog, NewDialog does not use a copy of the item 
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list). 

PROCEDURE DisposDialog (theDialog: DialogPtr); 

DisposDialog calls CloseDialog (above) and then releases the memory 
occupied by the dialog's item list and dialog record. Call 
DisposDialog when you're done with a dialog if you let the dialog 
record be allocated on the heap when you created the dialog (by passing 
NIL as the dStorage parameter to NewDialog or GetNewDialog). 

PROCEDURE CouldDialog (dialogID: INTEGER); 

CouldDialog ensures that the dialog template having the given resource 
ID is in memory and makes it unable to be purged. It does the same for 
the dialog window's definition function, the dialog's item list 
resource, and any items defined as resources. This is useful if the 
dialog box may come up when the resource file isn't accessible, such as 
during a disk copy. 

PROCEDURE FreeDialog (dialogID: INTEGER); 

Given the resource ID of a dialog template previously specified in a 
call to CouldDialog (above), FreeDialog undoes the effect of 
CouldDialog. It should be called when there's no longer a need to keep 
the resources in memory. 

Handling Dialog Events 

PROCEDURE ModalDialog (filterProc: ProcPtr; VAR itemHit: INTEGER); 

Call ModalDialog after creating a modal dialog and bringing up its 
window in the frontmost plane. ModalDialog repeatedly gets and handles 
events in the dialog's window; after handling an event involving an 
enabled dialog item, it returns with the item number in itemHit. 
Normally you'll then do whatever is appropriate as a response to an 
event in that item. 

ModalDialog gets each event by calling the Toolbox Event Manager 
function GetNextEvent. If the event is a mouse-down event outside the 
content region of the dialog window, ModalDialog emits sound number 1 
(which should be a single beep) and gets the next event; otherwise, it 
filters and handles the event as described below. 

(note) 
Once before getting each event, ModalDialog calls 
SystemTask, a Desk Manager procedure that needs to be 
called regularly if the application is to support the use 
of desk accessories. 
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The filterProc parameter determines how events are filtered. If it's 
NIL', the standard filterProc function is executed; this causes 
ModalDialog to return 1 in itemHit if the Return key or Enter key is 
pressed. If filterProc isn't NIL, ModalDialog filters events by 
executing the function it points to. Your filterProc function should 
have three parameters and return a Boolean value. For example, this is 
how it would be declared if it were named MyFilter: 

FUNCTION MyFilter (theDialog: DialogPtr; VAR theEvent: 
EventRecord; VAR itemHit: INTEGER) : BOOLEAN; 

A function result of FALSE tells ModalDialog to go ahead and handle the 
event, which either can be sent through unchanged or can be changed to 
simulate a different event. A function result of TRUE tells 
ModalDialog to return immediately rather than handle the event; in this 
case, the filterProc function sets itemHit to the item number that 
ModalDialog should return. 

(note) 
If you want it to be consistent with the standard 
filterProc function, your function should at least check 
whether the Return key or Enter key was pressed and, if 
so, return 1 in itemHit and a function result of TRUE. 

You can use the filterProc function, for example, to treat a typed 
character in a special way (such as ignore it, or make it have the same 
effect as another character or as clicking a button); in this case, the 
function would test for a key-down event with that character. As 
another example, suppose the dialog box contains a userItem whose 
procedure draws a clock with the current time displayed. The 
filterProc function can call that procedure and return FALSE without 
altering the current event. 

(note) 
ModalDialog calls GetNextEvent with a mask that excludes 
disk-inserted events. To receive disk-inserted events, 
your filterProc function can call GetNextEvent (or 
EventAvail) with a mask that accepts only that type of 
event. 

ModalDialog handles the events for which the filterProc function 
returns FALSE as follows: 

- In response to an activate or update event for the dialog window, 
ModalDialog activates or updates the window. 

- If the mouse button is pressed in an editText item, ModalDialog 
responds to the mouse activity as appropriate (displaying an 
insertion point or selecting text). If a key-down event occurs 
and there's an editText item, text entry and editing are handled 
in the standard way for such items (except that if the Command key 
is down, ModalDialog responds as though it isn't). In either 
case, Modar'Dialog returns if the editText item is enabled or does 
nothing if it's disabled. If a key-down event occurs when there's 
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no editText item, ModalDialog does nothing. 

- If the mouse button is pressed in a control, ModalDialog calls the 
Control Manager function TrackControl. If the mouse button is 
released inside the control and the control is enabled, 
ModalDialog returns; otherwise, it does nothing. 

- If the mouse button is pressed in any other enabled item in the 
dialog box, ModalDialog returns. If the mouse button is pressed 
in any other disabled item or in no item, or if any other event 
occurs, ModalDialog does nothing. 

FUNCTION IsDialogEvent (theEvent: EventRecord) : BOOLEAN; 

If your application includes any modeless dialogs, call IsDialogEvent 
after calling the Toolbox Event Manager function GetNextEvent. Pass 
the current event in theEvent. IsDialogEvent determines whether 
theEvent needs to be handled as part of a dialog. If theEvent is an 
activate or update event for a dialog window, a mouse-down event in the 
content region of an active dialog window, or any other type of event 
when a dialog window is active, IsDialogEvent returns TRUE; otherwise, 
it returns FALSE. 

When FALSE is returned, just handle the event yourself like any other 
event that's not dialog-related. When TRUE is returned, you'll 
generally end up passing the event to DialogSelect for it to handle (as 
described below), but first you should do some additional checking: 

- DialogSelect doesn't handle keyboard equivalents for commands. 
Check whether the event is a key-down event with the Command key 
held down and, if so, carry out the command if it's one that 
applies when a dialog window is active. (If the command doesn't 
so apply, do nothing.) 

- In special cases, you may want to bypass DialogSelect or do some 
preprocessing before calling it. If so, check for those events 
and respond accordingly. You would need to do this, for example, 
if the dialog is to respond to disk-inserted events. 

For cases other than these, pass the event to DialogSelect for it to 
handle. 

FUNCTION DialogSelect (theEvent: EventRecord; VAR theDialog: DialogPtr; 
VAR itemHit: .INTEGER) : BOOLEAN; 

You'll normally call DialogSelect after IsDialogEvent, passing in 
theEvent an event that needs to be handled as part of a modeless 
dialog. DialogSelect handles the event as described below. If the 
event involves an enabled dialog item, DialogSelect returns a function 
result of TRUE with the dialog pointer in theDialog and the item number 
in itemHit; otherwise, it returns FALSE with theDialog and itemHit 
undefined. Normally when DialogSelect returns TRUE, you'll do whatever 
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is appropriate as a response to the event, and when it returns FALSE 
you'll do nothing. 

If the event is an activate or update event for a dialog window, 
DialogSelect activates or updates the window and returns FALSE. 

If the event is a mouse-down event in an editText item, DialogSelect 
responds as appropriate (displaying an insertion point or selecting 
text). If it's a key-down event and there's an editText item, text 
entry and editing are handled in the standard way. In either case, 
DialogSelect returns TRUE if the editText item is enabled or FALSE if 
it's disabled. If a key-down event is passed when there's no editText 
item, DialogSelect returns FALSE. 

(note) 
For a key-down event, DialogSelect doesn't check to see 
whether the Command key is held down; to handle keyboard 
equivalents of commands, you have to check for them 
before calling DialogSelect. Similarly, to treat a typed 
character in a special way (such as ignore it, or make it 
have the same effect as another character or as clicking 
a button), you need to check for a key-down event with 
that character before calling DialogSelect. 

If the event is a mouse-down event in a control, DialogSelect calls the 
Control Manager function TrackControl. If the mouse button is released 
inside the control and the control is enabled, DialogSelect returns 
TRUE; otherwise, it returns FALSE. 

If the event is a mouse-down event in any other enabled item, 
DialogSelect returns TRUE. If it's a mouse-down event in any other 
disabled item or in no item, or if it's any other event, DialogSelect 
returns FALSE. 

PROCEDURE DlgCut (theDialog: DialogPtr); [Pascal only] 

DlgCut checks whether theDialog has any editText items and, if so, 
applies the TextEdit procedure TECut to the currently selected editText 
item. (If the dialog record's editField is 0 or greater, DlgCut passes 
the contents of the textH field to TECut.) You can call DlgCut to 
handle the editing command Cut when a modeless dialog window is active. 

Assembly-Ianguage~: Assembly-language programmers can just 
read the dialog record's fields and call TextEdit directly. 
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PROCEDURE DlgCopy (theDialog: DialogPtr); [Pascal only] 

DIgCopy is the same as DlgCut (above) except that it calls TECopy, for 
, handling the Copy command. 

PROCEDURE DlgPaste (theDialog: DialogPtr); [Pascal only] 

DlgPaste is the same as DIgCut (above) except that it calls TEPaste, 
for handling the Paste command. 

PROCEDURE DlgDelete (theDialog: DialogPtr); [Pascal only] 

DIgDelete is the same as DlgCut (above) except that it calls TEDelete, 
for handling the Clear command. 

PROCEDURE DrawDialog (theDialog: DialogPtr); 

DrawDialog draws the contents of the given dialog box. Since 
DialogSelect and ModalDialog handle dialog window updating, this 
procedure is useful only in unusual situations. You would call it, for 
example, to display a dialog box that doesn't require any response but 
merely tells the user what's going on during a time-consuming process. 

Invoking Alerts 

FUNCTION Alert (alertID: INTEGER; filterProc: ProcPtr) : INTEGER; 

This function invokes the alert defined by the alert template that has 
the given resource ID. It calls the current sound procedure, if any, 
passing it the sound number specified in the alert template for this 
stage of the alert. If no alert box is to be drawn at this stage, 
Alert returns a function result of -1; otherwise, it creates and 
displays the alert window for this alert and draws the alert box. 

(note) 
It creates the alert window by calling NewDialog, and 
does the rest of its processing by calling ModalDialog. 

Alert repeatedly gets and handles events in the alert window until an 
enabled item is clicked, at which time it returns the item number. 
Normally you'll then do whatever is appropriate in response to a click 
of that item. 

Alert gets each event by calling the Toolbox Event Manager function 
GetNextEvent. If the event is a mouse-down event outside the content 
region of the alert window, Alert emits sound number 1 (which should be 
a single beep) and gets the next event; otherwise, it filters and 
handles the event as described below. 
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The filterProc parameter has the same meaning as in ModalDialog (see 
above). If it's NIL,the standard filterProc function is executed, 
which makes the Return key or the Enter key have the same effect as 
clicking the default button. If you specify your own filterProc 
function and want to retain this feature, you must include it in your 
function. You can find out what the current default button is by 
looking at the aDefItem field of the dialog record for the alert (via 
the dialog pointer passed to the function). 

Alert handles the events for which the filterProc function returns 
FALSE as follows: 

- If the mouse button is pressed in a control, Alert calls the 
Control Manager procedure TrackControl. If the mouse button is 
released inside the control and the control is enabled, Alert 
returns; otherwise, it does nothing. 

If the mouse button is pressed in any other enabled item, Alert 
simply returns. If it's pressed in any other disabled item or in 
no item, or if any other event occurs, Alert does nothing. 

Before returning to the application with the item number, Alert removes 
the alert box from the screen. (It disposes of the alert window and 
its associated data structures, the item list, and the items.) 

(note) 
The Alert function's removal of the alert box would not 
be the desired result if the user clicked a check box or 
radio button; however, normally alerts contain only 
static text, icons, pictures, and buttons that are 
supposed to make the alert box go away. If your alert 
contains other items besides these, consider whether it 
might be more appropriate as a dialog. 

FUNCTION StopAlert (alertID: INTEGER; filterProc: ProcPtr) : INTEGER; 

StopAlert is the same as the Alert function (above) except that before 
drawing the items of the alert in the alert box, it draws the Stop icon 
in the top left corner of the box (within the rectangle (10,20,42,52». 
The Stop icon has the following resource ID: 

CaNST stopIcon = 0; 

If the application's resource file doesn't include an icon with that ID 
number, the Dialog Manager uses the standard Stop icon in the system 
resource file (see Figure 7). 
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Stop Note Caution 

Figure 7. Standard Alert Icons 

FUNCTION NoteAlert (alertID: INTEGER; filterProc: ProcPtr) : INTEGER; 

NoteAlert is like StopAlert except that it draws the Note icon, which 
has the following resource ID: 

CONST noteIcon = 1; 

FUNCTION CautionAlert (alertID: INTEGER; filterProc: ProcPtr) 
INTEGER; 

CautionAlert is like StopAlert except that it draws the Caution icon, 
which has the following resource ID: 

CONST ctnIcon = 2; 

PROCEDURE CouldAlert (alertID: INTEGER); 

CouldAlert ensures that the alert template having the given resource ID 
is in memory and makes it unable to be purged. It does the same for 
the alert window's definition function, the alert's item list resource, 
and any items defined as resources. This is useful if the alert may 
occur when the resource file isn't accessible, such as during a disk 
copy. 

PROCEDURE FreeAlert (alertID: INTEGER); 

Given the resource ID of an alert template previously specified in a 
call to CouldAlert (above), FreeAlert undoes the effect of CouldAlert. 
It should be called when there's no longer a need to keep the resources 
in memory. 
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Manipulating Items in Dialogs and Alerts 

PROCEDURE ParamText (param0,paraml,param2,param3: Str255); 

ParamText provides a means of substituting text in statText items: 
param0 through param3 will replace the special strings 'A0' through 
'A3' in all statText items in all subsequent dialog or alert boxes. 
Pass empty strings for parameters not used. 

Assembly-language note: Assembly-language programmers may pass 
NIL for parameters not used or for strings that are not to be 
changed. 

For example, if the text is defined as 'Cannot open document A0' and 
docName is a string variable containing a document name that the user 
typed, you can call ParamText(docName," ,","). 

(warning) 
All strings that will need to be translated to foreign 
languages should be stored in resource files. 

Assembly-language note: The Dialog Manager stores handles to 
the four ParamText parameters in a global array named DAStrings. 

PROCEDURE GetDItem (theDialog: DialogPtr; itemNo: INTEGER; VAR type: 
INTEGER; VAR item: Handle; VAR box: Rect); 

GetDItem returns in its VAR parameters the following information about 
the item numbered itemNo in the given dialog's item list: in the type 
parameter, the item type; in the item parameter, a handle to the item 
(or, for item type userItem, the procedure pointer); and in the box 
parameter, the display rectangle·for the item. 

Suppose, for example, that you want to change the title of a control in 
a dialog box. You can get the item handle with GetDItem, convert it to 
type ControlHandle, and call the Control Manager procedure SetCTitle to 
change the title. Similarly, to move the control or change its size, 
you would call MoveControl or SizeControl. 

(note) 
To access the text of a statText or editText item, pass 
the handle returned by GetDItem to GetIText or SetIText 
(see below). 
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PROCEDURE SetDItem (theDialog: DialogPtr; itemNo: INTEGER; type: 
INTEGER; item: Handle; box: Rect); 

SetDItem sets the item numbered itemNo in the given dialog's item list, 
as specified by the parameters (without drawing the item). The type 
parameter is the item type; the item parameter is a handle to the item 
(or, for item type userItem, the procedure pointer); and the box 
parameter is the display rectangle for the item. 

Consider, for example, how to install an item of type userItem in a 
dialog: In the item list in the resource file, define an item in which 
the type is set to userItem and the display rectangle to (0,0,0,0). 
Specify that the dialog window be invisible (in either the dialog 
template or the NewDialog call). After creating the dialog, convert 
the item's procedure pointer to type Handle; then call SetDItem, 
passing that handle and the display rectangle for the item. Finally, 
call the Window Manager procedure ShowWindow to display the dialog 
window. 

(note) 
Do not use SetDItem to change the text of a statText or 
editText item or to change or move a control. See the 
description of GetDItem above for more information. 

PROCEDURE GetIText (item: Handle; VAR text: Str2SS); 

Given a handle to a statText or editText item ina dialog box, as 
returned by GetDItem, GetIText returns the text of the item in the text 
parameter. 

PROCEDURE SetIText (item: Handle; text: Str2SS); 

Given a handle to a statText or editText item in a dialog box, as 
returned by GetDItem, SetIText sets the text of the item to the 
specified text and draws the item. For example, suppose the exact 
content of a dialog's text item cannot be determined until the 
application is running, but the display rectangle is defined in the 
resource file: Call GetDItem to get a handle to the item, and call 
SetIText with the desired text. 

PROCEDURE SelIText (theDialog: DialogPtr; itemNo: INTEGER; 
strtSel,endSel: INTEGER); 

Given a pointer to a dialog and the item number of an editText item in 
the dialog box, SelIText does the following: 

- If the item contains text, SelIText sets the selection range to 
extend from character position strtSel up to but not including 
character position endSel. The selection range is inverted unless 
strtSel equals endSel, in which case a blinking vertical bar is 
displayed to indicate an insertion point at that position. 
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- If the item doesn't contain text, SelIText simply displays the 
insertion point. 

For example, if the user makes an unacceptable entry in the editText 
item, the application can put up an alert box reporting the problem and 
then select the entire text of the item so it can be replaced by a new 
entry. (Without this procedure, the user would have to select the item 
before making the new entry.) 

(note) 
You can select the entire text by specifying 0 for 
strtSel and a very large number for endSel. For details 
about selection range and character position, see the 
TextEdit manual. 

FUNCTION GetAlrtStage : INTEGER; [Pascal only] 

GetAlrtStage returns the stage of the last occurrence of an alert, as a 
number from 0 to 3. 

Assembly-language note: Assembly-language programmers can get 
this number by accessing the global variable ACount. In 
addition, the global variable ANumber contains the resource ID 
of the alert template of the last alert that occurred. 

PROCEDURE ResetAlrtStage; [Pascal only] 

ResetAlrtStage resets the stage of the last occurrence of an alert so 
that the next occurrence of that same alert will be treated as its 
first stage. This is useful, for example, when you've used ParamText 
to change the text of an alert such that from the user's point of view 
it's a different alert. 

Assembly-Ianguage~: Assembly-language programmers can set 
the global variable ACount to -1 for the same effect. 

MODIFYING TEMPLATES IN MEMORY 

When you call GetNewDialog or one of the routines that invokes an 
alert, the Dialog Manager calls the Resource Manager to read the dialog 
or alert template from the resource file and return a handle to it. If 
the template is already in memory, the Resource Manager just returns a 
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handle to it. If you want, you can call the Resource Manager yourself 
to read the template into memory (and make it unpurgeable), and then 
make changes to it before calling the dialog or alert routine. When 
called by the Dialog Manager, the Resource Manager will return a handle 
to the template as you modified it. 

To modify a template in memory, you need to know its exact structure 
and the data type of the handle through which it may be accessed. 
These are discussed below for dialogs and alerts. 

Dialog Templates in Memory 

The data structure of a dialog template is as follows: 

TYPE DialogTemplate = RECORD 
boundsRect: 
procID: 
visible: 
fillerl: 
goAwayFlag: 
filler2: 
ref Con: 
itemsID: 
title: 

END; 

Rect; 
INTEGER; 
BOOLEAN; 
BOOLEAN; 
BOOLEAN; 
BOOLEAN; 
LongInt; 
INTEGER; 
Str255 

{becomes window's portRect} 
{window definition ID} 
{TRUE if visible} 
{not used} 
{TRUE if has go-away region} 
{not used} 
{window's reference value} 
{resource ID of item list} 
{window's title} 

The fillerl and filler2 fields are there only to ensure that the 
goAwayFlag and ref Con fields begin on a word boundary. The itemsID 
field contains the resource ID of the dialog's item list. The other 
fields are the same as the parameters of the same name in the NewDialog 
function; they provide information about the dialog window. 

You access the dialog template by converting the handle returned by the 
Resource Manager to a template handle: 

TYPE DialogTHndl 
DialogTPtr 

= .... DialogTPtr; 
= .... DialogTemplate; 

Alert Templates in Memory 

The data structure of an alert template is as follows: 

TYPE AlertTemplate RECORD 
boundsRect: Rect; {becomes window's portRect} 
itemsID: INTEGER; {resource ID of item list} 
stages: StageList {alert stage information} 

END; 

BoundsRect is the rectangle that becomes the portRect of the window's 
grafPort. The itemsID field contains the resource ID of the item list 
for the alert. 

7/6/84 Rose /DMGR/DIALOG.F 



34 Dialog Manager Programmer's Guide 

The information in the stages field determines exactly what should 
happen at each stage of the alert. It's packed into a word that has 
the following structure: 

TYPE StageList = PACKED ARRAY [1 •• 4] OF 
RECORD 

boldItem: 
boxDrawn: 
sound: 

0 •• 1; {default button item number minus I} 
BOOLEAN; {TRUE if alert box to be drawn} 
0 .. 3 {sound number} 

END; 

The elements of the StageList array are stored in reverse order of the 
stages: element 1 is for the fourth stage, and element 4 is for the 
first stage. 

BoldItem indicates which button should be the default button (and 
therefore boldly outlined in the alert box). If the first two items in 
the alert's item list are the OK button and the Cancel button, 
respectively, 0 will refer to the OK button and 1 to the Cancel button. 
The reason for this is that the value of bold Item plus 1 is interpreted 
as an item number, and normally items 1 and 2 are the OK and Cancel 
buttons, respectively. Whatever the item having the corresponding item 
number happens to be, a bold rounded-corner rectangle will be drawn 
around its display rectangle. 

(warning) 
When deciding where to place items in an alert box, be 
sure to allow room for any bold outlines that may be 
drawn. 

BoxDrawn is TRUE if the alert box is to be drawn. 

The sound field specifies which sound should be emitted at this stage 
of the alert, with a number from 0 to 3 that's passed to the current 
sound procedure. You can call ErrorSound to specify your own sound 
procedure; if you don't, the standard sound procedure will be used (as 
described earlier in the "Alerts" section). 

You access the alert template by converting the handle returned by the 
Resource Manager to a template handle: 

TYPE AlertTHndl = AAlertTPtr; 
AlertTPtr = AAlertTemplate; 

Assembly-language note: Rather than offsets into the fields of 
the StageList data structure, there are masks for accessing the 
information stored for an alert stage in a stages word; they're 
listed in the summary at the end of this manual. 

7/6/84 Rose /DMGR/DIALOG.F 



FORMATS OF RESOURCES FOR DIALOGS AND ALERTS 35 

FORMATS OF RESOURCES FOR DIALOGS AND ALERTS 

Every dialog template, alert template, and item. list must be stored in 
a resource file, as must any icons or QuickDraw pictures in item lists 
and any control templates for items of type ctrlItem+resCtrl. The 
exact formats of a dialog template, alert template, and item list in a 
resource file are given below. For icons and pictures, the resource 
type is 'ICON' or 'PICT' and the resource data is simply the icon or 
the picture. The format of a control template is discussed in the 
Control Manager manual. 

Dialog Templates in a Resource File 

The resource type for a dialog template is 'DLOG', and the resource 
data has the same format as a dialog template in memory. 

Number of bytes 
8 bytes 
2 bytes 
I byte 
I byte 
I byte 
I byte 
4 bytes 
2 bytes 
n bytes 

Contents 
Same as boundsRect parameter to NewDialog 
Same as procID parameter to NewDialog 
Same as visible parameter to NewDialog 
Ignored 
Same as goAwayFlag parameter to NewDialog 
Ignored 
Same as ref Con parameter to NewDialog 
Resource ID of item list 
.Same as title parameter to NewDialog 
(I-byte length in bytes, followed by 
the characters of the title) 

Alert Templates in a Resource File 

The resource type for an alert template is 'ALRT', and the resource 
data has the same format as an alert template in memory. 

Number of bytes 
8 1:>ytes 
2 bytes 
2 bytes 

Contents 
Rectangle enclosing alert window 
Resource ID of item list 
Stages 

The resource data ends with a word of information about stages. As 
shown in the example in Figure 8, there are four bits of stage 
information for each of the four stages, from the four low-order bits 
for the first stage to' the four high-order bits for the fourth stage. 
Each set of four bits is as follows: 

Number of bits 
1 bit 
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1 bit 
2 bits 

Contents 
Item number minus 1 of default button; 
normally 0is OK and 1 is Cancel 
1 if alert box is to be drawn, 0 if not 
Sound number (0 through 3) 
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(note) 

fOlrth stage third stage second stage first stage 

111111111011111110101110 10 10 10111 

L~; l~; L~~; L~l· 
drew drew no no 
box box box box 

outline 
-- CMlCeI 

outline 
-- OK 

(velue: hexedec imal F721) 

Figure 8. Sample Stages Word 

So that the disk won't be accessed just for an alert that 
beeps, you may want to set the resPreload attribute of 
the alert's template in the resource file. For more 
information, see the Resource Manager manual. 

Item Lists in a Resource File 

The resource type for an item list is 'DITL'. The resource data begins 
with a word containing the number of items in the list minus 1. This 
is what follows for each item: 

Number of bytes 
4 bytes 
8 bytes 
1 byte 
1 byte 
n bytes 

(n is even) 

Contents 
o (placeholder for handle or procedure 
Display rectangle (local coordinates) 

pointer) 

Item type 
Length of following 
If item type is: 

ctrlItem+resCtrl 
any other ctrlItem 
statText, editText 
iconItem, picItem 
userItem 

data in bytes 
Content is: 

Resource ID (length 2) 
Title of the control 
The text 
Resource ID (length 2) 
Empty (length 0) 

As shown here, the first four bytes serve as a placeholder for the 
item's handle or, for item type userItem, its procedure pointer; the 
handle or point~r is stored after the item list is read into memory. 
The next eight bytes define the display rectangle for the item, and the 
next byte gives the length of the data that follows: for a text item, 
it's the text itself; for an icon, picture, or control of type 
ctrlItem+resCtrl, it's the two-byte resource ID for the item; and for 
any other type of control, it's the title of the control. For 
userItems, no data follows the item type. When the data is text or a 
control title, the number of bytes it occupies must be even to ensure 
word alignment of the next item. 
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Assembly-language note: Offsets into the fields of an item list 
are available as global constants; they're listed in the 
summary. 
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SUMMARY OF THE DIALOG MANAGER 

Constants 

CONST {Item types } 

ctrlltem 4-, {add to following four constants} 
btnCtrl = 0; {standard button control} 
chkCtrl = 1 ; {standard check box control} 
radCtrl = 2; {standard "radio button" control} 
resCtrl = 3; {control defined in control template} 
statText 8; {static text} 
editText 16; {editable text (dialog only) } 
iconltem = 32; {icon} 
picltem 64; {QuickDraw picture} 
userltem 0; {application-defined item (dialog 
itemDisable 128; {add to any of above to disable} 

{ Item numbers of OK and Cancel buttons } 

OK 1; 
Cancel 2; 

{ Resource 

stoplcon 
notelcon 
ctnlcon 

Data Types 

TYPE DialogPtr 
DialogPeek 

IDs of alert icons } 

0; 
1 ; 
2; 

= WindowPtr; 
= ~DialogRecord; 

only) } 

DialogRecord = RECORD 
window: 
items: 
textH: 
editField: 
editOpen: 
aDefltem: 

WindowRecord; {dialog window} 

DialogTHndl 
DialogTPtr 
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END; 

Handle; {item list} 
TEHandle; {current editText item} 
INTEGER; {editText item number minus I} 
INTEGER; {used internally} 
INTEGER {default button item number} 

= ~DialogTPtr; 
= ~DialogTemplate; 
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DialogTemplate = RECORD 

AlertTHndl 
AlertTPtr 

boundsRect: 
procID: 
visible: 
fillerl: 
goAwayFlag: 
filler2: 
ref Con: 
itemsID: 
title: 

END; 

= .... AlertTPtr; 
.... AlertTemplate; 

Rect; 
INTEGER; 
BOOLEAN; 
BOOLEAN; 
BOOLEAN; 
BOOLEAN; 
Longlnt; 
INTEGER; 
Str2SS 

{becomes window's portRect} 
{window definition ID} 
{TRUE if visible} 
{not used} 
{TRUE if has go-away region} 
{not used} 
{window's reference value} 
{resource ID of item list} 
{window's title} 

AlertTemplate = RECORD 
boundsRect: Rect; {becomes window's portRect} 
itemsID: INTEGER; {resource ID of item list} 
stages: StageList {alert stage information} 

END: 

StageList PACKED ARRAY [1 •• 4] OF 
RECORD 

bold Item: 
boxDrawn: 
sound: 

0 •• 1; {default button item number minus I} 
BOOLEAN; {TRUE if alert box to be drawn} 
0 •• 3 {sound number} 

END; 

Routines 

Initialization 

PROCEDURE Ini tDialogs (restartProc: .ProcPtr); 
PROCEDURE ErrorSound (soundProc: ProcPtr); 
PROCEDURE SetDAFont (fontNum: INTEGER); [Pascal only] 

Creating and Disposing of Dialogs 

FUNCTION NewDialog 

FUNCTION GetNewDialog 

PROCEDURE CloseDialog 
PROCEDURE DisposDialog 
PROCEDURE CouldDialog 
PROCEDURE FreeDialog 
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(dStorage: Ptr; boundsRect: Rect; title: Str2SS; 
visible: BOOLEAN; procID: INTEGER; behind: 
WindowPtr; goAwayFlag: BOOLEAN; ref Con: Longlnt; 
items: Handle) : DialogPtr; 

(dialogID: INTEGER; dStorage: Ptr; behind: 
WindowPtr) : DialogPtr; 

(theDialog: DialogPtr); 
(theDialog: DialogPtr); 
(dialogID: INTEGER); 
(dialogID: INTEGER); 
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Handling Dialog Events 

PROCEDURE ModalDialog 
FUNCTION IsDialogEvent 
FUNCTION DialogSelect 

PROCEDURE DlgCut 
PROCEDURE DlgCopy 
PROCEDURE DlgPaste 
PROCEDURE DlgDelete 
PROCEDURE DrawDialog 

Invoking Alerts 

FUNCTION Alert 
FUNCTION StopAlert 
FUNCTION NoteAlert 
FUNCTION CautionAlert 
PROCEDURE CouldAlert 
PROCEDURE FreeAlert 

(filterProc: ProcPtr; VAR itemHit: INTEGER); 
(theEvent: EventRecord) : BOOLEAN; 
(theEvent: EventRecord; VAR theDialog: DialogPtr; 

VAR itemHit: INTEGER) : BOOLEAN; 
(theDialog: DialogPtr); [Pascal only] 
(theDialog: DialogPtr); [Pascal only] 
(theDialog: DialogPtr); [Pascal only] 
(theDialog: DialogPtr); [Pascal only] 
(theDialog: DialogPtr); 

(alertID: INTEGER; filterProc: ProcPtr) 
(alertID: INTEGER; filterProc: ProcPtr) 
(alertID: INTEGER; filterProc: ProcPtr) 
(alertID: INTEGER; filterProc: ProcPtr) 
(alertID: INTEGER) ; 
(alertID: INTEGER) ; 

INTEGER; 
INTEGER; 
INTEGER; 
INTEGER; 

Manipulating Items in Dialogs and Alerts 

PROCEDURE ParamText 
PROCEDURE GetDItem 

PROCEDURE SetDItem 

PROCEDURE GetIText 
PROCEDURE SetIText 
PROCEDURE SelIText 

FUNCTION GetAlrtStage 
PROCEDURE ResetAlrtStage; 

UserItem Procedure 

(param0,paraml,param2,param3: Str255); 
(theDialog: DialogPtr; itemNo: INTEGER; VAR type: 
INTEGER; VAR item: Handle; VAR box: Rect); 

(theDialog: DialogPtr; itemNo: INTEGER; type: 
INTEGER; item: Handle; box: Rect); 

(item: Handle; VAR text: Str255); 
(item: Handle; text: Str255); 
(theDialog: DialogPtr; itemNo: INTEGER; strtSel, 
endSel: INTEGER); 
INTEGER; [Pascal only] 

[Pascal only] 

PROCEDURE MyItem (theWindow: WindowPtr; itemNo: INTEGER); 

Sound Procedure 

PROCEDURE MySound (soundNo: INTEGER); 
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FilterProc Function for Modal Dialogs and Alerts 

FUNCTION MyFilter (theDialog: DialogPtr; VAR theEvent: EventRecord; 
VAR itemHit: INTEGER) : BOOLEAN; 

Assembly-Language Information 

Constants 

; Item types 

4 ;add to following four constants 
o ;standard button control 
1 ;standard check box control 
2 ;standard "radio button" control 

ctrlItem 
btnCtrl 
chkCtrl 
radCtrl 
resCtrl 
statText 
editText 
iconItem 
picItem 
userItem 
itemDisabl 

.EQU 

.EQU 

.EQU 

.EQU 

.EQU 

.EQU 

.EQU 

.EQU 

.EQU 

.EQU 

.EQU 

3 ;control defined in control template 
8 ;static text 
16 ;editable text (dialog only) 
32 ;icon 
64 ;QuickDraw picture 
o ;application-defined item (dialog only) 
128 ;add to any of above to disable} 

; Item numbers of OK and Cancel buttons 

okButton 
cancelButton 

.EQU 

.EQU 
1 
2 

; Resource IDs of alert icons 

stopIcon 
noteIcon 
ctnIcon 

.EQU 
.EQU 
.EQU 

o 
1 
2 

; Masks for stages word in alert template 

;sound number 
;whether to draw box 

volBits 
alBit 
okDismissal 

.EQU 

.EQU 

.EQU 

3 
4 
8 ;item number of default button minus 1 

Dialog Record Data Structure 

dWindow 
items 
teHandle 
editField 
editOpen 
aDefItem 
dWindLen 
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Dialog window 
Handle to dialog's item list 
Handle to current editText item 
Item number of editText item minus 1 
Used internally 
Item number of default button 
Length of dialog record 
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Dialog Template Data Structure 

dBounds 
dWindProc 
dVisible 
dGoAway 
dRefCon 
dItems 
dTitle 

Rectangle that becomes portRect of dialog window's grafPort 
Window definition ID 
Flag for whether dialog window is visible 
Flag for whether dialog window has a go-away region 
Dialog window's reference value 
Resource ID of dialog's item list 
Dialog window's title 

Alert Template Data Structure 

aBounds 
aItems 
aStages 

Rectangle that becomes portRect of alert window's grafPort 
Resource ID of alert's item list 
Stages word; information for alert stages 

Item List Data Structure 

dlgMaxIndex 
itmHndl 
itmRect 
itmType 
itmData 

Variables 

Name 
RestProc 
DAStrings 
DABeeper 
DlgFont 
ACount 
ANumber 
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Number of items minus 1 
Handle or procedure pointer for this item 
Display rectangle for this item 
Item type for this item 
Length byte followed by that many bytes of 
data for this item (must be even length) 

Size 
4 bytes 
16 bytes 
4 bytes 
2 bytes 
2 bytes 
2 bytes 

Contents 
Address of restart fail-safe procedure 
Handles to ParamText strings 
Address of current sound procedure 
Font number for dialogs and alerts 
Stage number of last alert (0 through 3) 
Resource ID of last alert 

/DMGR/DIALOG.S 



GLOSSARY 43 

GLOSSARY 

alert: A warning or report of an error, in the form of an alert box, 
sound from the Macintosh's speaker, or both. 

alert box: A box that appears on the screen to give a warning or 
report an error during a Macintosh application. 

alert template: A resource that contains information from which the 
Dialog Manager can create an alert. 

alert window: The window in which an alert box is displayed. 

default button: In an alert box or modal dialog, the button whose 
effect will occur if the user presses Return or Enter. In an alert 
box, it's boldly outlined; in a modal dialog, it's boldly outlined or 
the OK button. 

dialog: Same as dialog box. 

dialog box: A box that a Macintosh application displays to request 
information it needs to complete a command, or to report that it's 
waiting for a process to complete. 

dialog record: The internal representation of a dialog, where the 
Dialog Manager stores all the information it needs for its operations 
on that dialog. 

dialog template: A resource that contains information from which the 
Dialog Manager can create a dialog. 

dialog window: The window in which a dialog box is displayed. 

disabled: A disabled item in a dialog or alert box has no effect when 
clicked. 

display rectangle: A rectangle that determines where an item is 
displayed within a dialog or alert box. 

icon: A 32-by-32 bit image that graphically represents an object, 
concept, or message. 

item: In dialog and alert boxes, a control, icon, picture, or piece of 
text, each displayed inside its own display rectangle. 

item list: A list of information about all the items in a dialog or 
alert box. 

item number: The index, starting from 1, of an item in an item list. 

modal dialog: A dialog that requires the user to respond before doing 
any other work on the desktop. 
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modeless dialog: A dialog that allows the user to work elsewhere on 
the desktop before responding. 

sound procedure: A procedure that will emit one of up to four sounds 
from the Macintosh's speaker. Its integer parameter ranges from 0 to 3 
and specifies which sound. 

stage: Every alert has four stages, corresponding to consecutive 
occurrences of the alert, and a different response may be specified for 
each stage. 
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COMMENTS? 
Macintosh User Education encourages your comments on this manual. 

- What do you like or dislike about it? 

- Were you able to find the information you needed? 

- Was it complete and accurate? 

- Do you have any suggestions for improvement? 

Please send your comments to the author (indicated on the cover 
page) at 10460 Bandley Drive MIS 3-GJ Cupertino CA 95014. 
Mark up a copy of the manual or note your remarks separately. 
(We'll return your marked-up copy if you like.) 

Thanks for your helpl 
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the Calculator. It describes the simple programmatic interface to the 
Desk Manager and tells you how to define your own desk accessories. 

Summary of significant changes and additions since last version: 

- OpenDeskAcc is now a Desk Manager routine, as is the new procedure 
CloseDeskAcc (page 7). 

- A new function, SystemEdit, processes standard editing commands in 
desk accessories (page 8). Four new messages are passed to a desk 
accessory's control routine to handle this (page 13). 

Storing the window pointer in the Device Control Entry is now 
optional for a desk accessory's open routine, and setting the 
windowKind field to the driver's reference number is required 
(page 13). 

- A desk accessory may be displayed in a window created by the 
Dialog Manager; if so, its control routine must respond to the 
"cursor" message in a special way (page 14). Applications 
allowing access to desk accessories must initialize TextEdit and 
the Dialog Manager. 
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ABOUT THIS MANUAL 

This manual describes the Desk Manager, the part of the Macintosh User 
Interface Toolbox that supports the use of desk accessories from an 
application; the Calculator, for example, is a standard desk accessory 
available to any application. *** Eventually this will become part of 
a large manual describing the entire Toolbox. *** You'll learn how to 
use the Desk Manager routines and how to define your own accessories. 

(hand) 
This manual describes version 7 of the ROM. If you're 
using a different version, the Desk Manager may not work 
as discussed here. 

Like all documentation about Toolbox units, this manual assumes you're 
familiar with the Macintosh User Interface Guidelines, Lisa Pascal, and 
the Macintosh Operating System's Memory Manager. You should also be 
familiar with the following: 

- The Toolbox Event Manager, the Window Manager, the Menu Manager, 
and the Dialog Manager. 

- The basic concepts behind the Resource Manager. 

- I/O drivers, as discussed in the Macintosh Operating System 
Reference Manual. 

This manual begins with an introduction to the Desk Manager and desk 
accessories. Next, a section on using the Desk Manager introduces you 
to its routines and tells how they fit into the flow of your 
application. This is followed by the detailed descriptions of all Desk 
Manager procedures and functions, their parameters, calling protocol, 
effects, side effects, and so on. 

Following these descriptions is a section for programmers who want to 
define their own desk accessories. 

Finally, there's a summary of the Desk Manager routine calls, for quick 
reference, and a glossary of terms used in this manual. *** The 
glossary will eventually be merged with the glossaries from the other 
Toolbox documentation. The many Operating System terms have not been 
included in the glossary in this manual. *** 

ABOUT THE DESK MANAGER 

The Desk Manager enables your application to support desk accessories, 
which are "mini-applications" that can be run at the s:;me time as a 
Macintosh application. The standard Calculator desk accessory is shown 
in Figure 1. *** The method of highlighting an active desk accessory 
is currently different from what's shown here and will probably change. 
*** 
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Figure 1. The Calculator Desk Accessory 

The Macintosh user opens desk accessories by choosing them from the 
standard Apple menu (the menu whose title is an Apple symbol), which by 
convention is the first menu in the menu bar. When a desk accessory is 
chosen from this menu, it's usually displayed in a window on the 
desktop, and that window becomes the active window. (See Figure 2.) 

An accessory is chosen 
from the Apple menu. 

The accessory's window 
appears as the active 
window. 

Figure 2. Opening a Desk Accessory 

After being selected, the accessory may be used as long as it's active. 
The user can activate other windows and then reactivate the desk 
accessory by clicking inside it. Whenever a standard desk accessory is 
active, it has a close box in its title bar. Clicking the close box 
makes the accessory disappear, and the window that's then the frontmost 
becomes active. 

The window associated with a desk accessory usually resembles a 
rounded-corner document window, as shown above. It also may look and 
behave like a dialog window; the accessory can calIon the Dialog 
Manager to create the window and then use Dialog Manager routines to 
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operate on it. In either case, the window will be a system window, as 
indicated by its window class. 

Many applications will have an Edit menu that includes the standard 
commands Cut, Copy, Paste, and Undo, which may be useful in desk 
accessories as well as in the application's windows. The Desk Manager 
provides a mechanism that lets those commands be applied to a desk 
accessory when it's active. Even if the commands aren't particularly 
useful for editing within the accessory, they may be useful for cutting 
and pasting between the accessory and the application or even another 
accessory. For example, the result of a calculation made with the 
Calculator desk accessory can be copied into a document prepared in 
MacWrite *** eventually ***. 

A desk accessory may also have its own menu. When the accessory 
becomes active, the title of its menu is added to the menu bar and menu 
items may be chosen from it. Any of the application's menus or menu 
items that no longer apply are disabled. A desk accessory can even 
have an entire menu bar full of its own menus, which will completely 
replace the menus already in the menu bar. When an accessory that has 
its own menu or menus becomes inactive, the menu bar is restored to 
normal. 

Although desk accessories are usually displayed in windows (one per 
accessory), this is not necessarily so. It's possible for an accessory 
to have only a menu (or menus) and not a window. The menu includes a 
command to close the accessory. Also, a desk accessory that's 
displayed in a window may create any number of additional windows while 
it's open. 

You can define your own desk accessories. A desk accessory is actually 
a special type of I/O driver--special in that it may have its own 
windows and menus for interacting with the user. Desk accessories and 
other I/O drivers used by Macintosh applications are stored in resource 
files. 

USING THE DESK MANAGER 

This section introduces you to the Desk Manager routines and how they 
fit into the general flow of an application program. The routines 
themselves are described in detail in the next section. 

To allow access to desk accessories, your application must do the 
following: 

- Initialize TextEdit and the Dialog Manager, in case any desk 
accessories are displayed in windows created by the Dialog Manager 
(which uses TextEdit). 

- Set up the Apple menu as the first menu in the menu bar. You can 
put the names of all currently available desk accessories in a 
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menu by using the Menu Manager routine AddResMenu (see the Menu 
Manager manual for details). 

When the user chooses a menu item from the Apple menu, you should call 
the Menu Manager procedure Get Item to get the name of the corresponding 
desk accessory, and then the Desk Manager function OpenDeskAcc to open 
and display the accessory. You can close the desk accessory with the 
CloseDeskAcc procedure. 

When the Toolbox Event Manager function GetNextEvent reports that a 
mouse down event has occurred, the application calls the Window Manager 
function FindWindow to find out where the mouse button was pressed. If 
FindWindow returns the predefined constant inSysWindow, which means 
that the mouse button was pressed in a system window, you should call 
the Desk Manager procedure SystemClick. SystemClick handles mouse down 
events in system windows, routing them to desk accessories where 
appropria te. 

(hand) 
The application need not be concerned with exactly which 
desk accessories are currently open, except when it wants 
to use the accessory directly itself (such as the 
Mini-Finder accessory). 

When the active window changes from an application window to a system 
window, the application should disable any of its menus or menu items 
that don't apply while an accessory is active. It should enable them 
again when one of its own windows becomes active. 

When a mouse down event occurs in the menu bar, or a key down event 
occurs when the Command key is held down, and the application 
determines that one of the four standard editing commands Cut, Copy, 
Paste, and Undo has been invoked, it should call SystemEdit. Only if 
SystemEdit returns FALSE should the application process the editing 
command itself; if the active window belongs to a desk accessory, 
SystemEdit passes the editing command on to that accessory and returns 
TRUE. 

Certain periodic actions may be defined for desk accessories. To see 
that they're performed, you need to call the SystemTask procedure at 
least once every time through your main event loop. 

The two remaining Desk Manager routines--SystemEvent and 
SystemMenu--are never called by the application, but are described in 
this manual because they reveal inner mechanisms of the Toolbox that 
may be of interest to advanced Macintosh programmers. 

DESK MANAGER ROUTINES 

This section describes all the Desk Manager procedures and functions. 
They're presented in their Pascal form; for information on using them 
from assembly language, see "Using the Toolbox from Assembly Language" 

9/26/83 Rose CONFIDENTIAL /DSKMGR/DESK. R 



DESK MANAGER ROUTINES 7 

*** doesn't exist, but see "Using QuickDraw from Assembly Language" in 
the QuickDraw manual ***. 

Opening and Closing Desk Accessories 

FUNCTION OpenDeskAcc (theAcc: Str255) : INTEGER; 

OpenDeskAcc opens the desk accessory having the given name, displays 
its window (if any) as the active window, and returns its reference 
number (or ~ if the accessory can't be opened). The name is the 
accessory's resource name, which you get from the Apple menu by calling 
the Menu Manager procedure Get Item. OpenDeskAcc calls the Resource 
Manager to read the desk accessory from the resource file. 

PROCEDURE CloseDeskAcc (refNum: INTEGER); 

CloseDeskAcc closes the desk accessory having the given reference 
number. Usually, though, the application won't close the desk 
accessory; instead, it will be closed when the user clicks its close 
box (or, if there's a menu instead ofa window, when the user chooses 
the command to close the accessory). Also, since the application heap 
is deallocated when the application terminates, every desk accessory 
goes away at that time. 

Handling Events in Desk Accessories 

PROCEDURE SystemClick (theEvent: EventRecord; theWindow: WindowPtr); 

When a mouse down event occurs and the Window Manager routine 
FindWindow reports that the mouse button was pressed in a system 
window, the application should call SystemClick with the event record 
and the window pointer. If the given window belongs to a desk 
accessory, SystemClick sees that the event gets handled properly. 

SystemClick determines which part of the desk accessory's window the 
mouse button was pressed in, and responds accordingly (similar to the 
way your application responds to mouse activities in its own windows). 

- If the mouse button was pressed in the content region of the 
window and the window was active, SystemClick sends the mouse down 
event to the desk accessory, which processes it as appropriate. 

- If the mouse button was pressed in the content region and the 
window was inactive, SystemClick makes it the active window. 

- If the mouse button was pressed in the drag region, SystemClick 
calls the Window Manager routine DragWindow to pull an outline of 
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the window across the screen and move the window to a new 
location. If the window was inactive, DragWindow also makes it 
the active window (unless the Command key was pressed along with 
the mouse button). 

If the mouse button was pressed in the go-away region, SystemClick 
calls the Window Manager routine TrackGoAway to determine whether 
the mouse is still inside the go-away region when the click is 
completed: if so, it tells the desk accessory to close itself; 
otherwise, it does nothing. 

FUNCTION SystemEdit (editCmd: INTEGER) : BOOLEAN; 

Call SystemEdit when the user invokes the editing command specified by 
editCmd, which may be one of the following predefined constants: 

CONST cutCmd ~; 
copyCmd 1; 
pasteCmd = 2; 
undoCmd 3; 

{Cut command} 
{Copy command} 
{Paste command} 
{Undo command} 

If the active window doesn't belong to a desk accessory, SystemEdit 
returns FALSE; the application should then process the editing command 
as usual. If the active window does belong to a desk accessory, 
SystemEdit asks that accessory to process the command and returns TRUE; 
in this case, the application should ignore the command. 

(hand) 
It's up to the application to make sure desk accessories 
get their editing commands. In particular, make sure 
your application doesn't disable the Edit menu or any of 
the four commands when a des~ accessory is activated. 

Performing Periodic Actions 

PROCEDURE SystemTask; 

For each open desk accessory, SystemTask causes the accessory to 
perform the periodic action defined for it, if any such action has been 
defined and if the proper time period has passed since the action was 
last performed. For example, a clock accessory can be defined such 
that the second hand is to move once every second; the periodic action 
for the accessory will be to move the second hand to the next position, 
and SystemTask will alert the accessory every second to perform that 
action. 

You should call SystemTask as often as possible, usually once every 
time through your main event loop. Call it more than once if your 
application does an unusually large amount of processing each time 
through the loop. 
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Preferably SystemTask would be called at least every 60th 
of a second. 

Advanced Routines 

FUNCTION SystemEvent (theEvent: EventRecord) : BOOLEAN; 

SystemEvent is called only by the Toolbox Event Manager routine 
GetNextEvent when it receives an event, to determine whether the event 
should be handled by the application or by the system. If the given 
event should be handled by the application, SystemEvent returns FALSE; 
otherwise, it calls the appropriate system code to handle the event and 
returns TRUE. 

In the case of a null, abort, or mouse down event, SystemEvent does 
nothing but return FALSE. Notice that it responds this way to a mouse 
down event even though the event may in fact have occurred in a system 
window (and therefore may have to be handled by the system). The 
reason for this is that the check for exactly where the event occurred 
(via the Window Manager routine FindWindow) is made later by the 
application and so would be made twice if SystemEvent were also to do 
it. To avoid this duplication, SystemEvent passes the event on to the 
application and lets it make the sole call to FindWindow. Should 
FindWindow reveal that the mouse down event did occur in a system 
window, the application can then call SystemClick, as described above, 
to get the system to handle it. 

If the given event is a mouse up, key down, key up, or auto-key event, 
SystemEvent checks whether the active window belongs to a desk 
accessory and whether that accessory can handle this type of event. If 
so, it sends the event to the desk accessory and returns TRUE; 
otherwise, it returns FALSE. 

If SystemEvent is passed an activate or update event, it checks whether 
the window it occurred in is a system window belonging to a desk 
accessory and whether that accessory can handle this type of event. If 
so, it sends the event to the desk accessory and returns TRUE; 
otherwise, it returns FALSE. 

(hand) 
It's unlikely that a desk accessory would not be set up 
to handle activate and update events. 

Finally, if the given event is a disk inserted event, SystemEvent does 
some low-level processing (by calling the Operating System routine 
MountVolume) but passes the event on to the application by returning 
FALSE, in case the application wants to do further processing. 
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PROCEDURE SystemMenu (menuResult: LongInt); 

SystemMenu is called only by the Menu Manager routines MenuSelect and 
MenuKey, when an item in a menu belonging to a desk accessory has been 
chosen. The menuResult parameter has the same format as the value 
returned by MenuSe1ect and MenuKey: the menu ID in the high-order word 
and the menu item number in the low-order word. (The menu ID will be 
negative.) SystemMenu directs the desk accessory to perform the 
appropriate action for the given menu item. 

DEFINING YOUR OWN DESK ACCESSORIES 

To define your own desk accessories, you must 
I/O driver and include it in a resource file. 
accessories are stored in the system resource 
specific to an application are rare; if there 
in the application's resource file. 

create the corresponding 
Standard or shared desk 

file. Accessories 
are any, they're stored 

The resource type for I/O drivers is 'DRVR'. The resource ID for a 
desk accessory is the driver's unit number and should be between 12 and 
31 inclusive. The resource name should be whatever you want to appear 
in the Apple menu, but should also include a nonprinting character; by 
convention, the name should begin with a NUL character (ASCII code ~). 
The nonprinting character is needed to avoid conflict with file names 
that are the same as the names of desk accessories. 

The structure of an I/O driver is described in the Macintosh Operating 
System Reference Manual. The rest of this section reviews some of that 
information and presents additional details pertaining specifically to 
I/O drivers that are desk accessories. 

(hand) 
Usually drivers are created entirely from assembly 
language, but you can use an assembly 1anguage-to-Pasca1 
interface that will enable you to write the body of the 
driver routines in Pascal. An interface named ProtoOrn 
has been created for this purpose at Apple; for more 
information, see your Macintosh software coordinator. 

As illustrated in Figure 3, the I/O driver begins with a few words of 
flags and other data for the driver, followed by offsets to the 
routines that do the work of the driver, an optional title, and finally 
the routines themselves. 
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Flags/ descr iptor 
Tick COlIlt 
Event mask 

Menu 10 
Offset to open routine 1 word esch 

Offset to prime routine 
Offset to control routine 
Offset to status routine 
Offset to close routine 

Title length (1 byte) 
Title 

} optional 

.j~ I-.ctual code of the driver ~~ 

Figure 3. Desk Accessory I/O Driver 

The first four words of the driver for a desk accessory contain the 
following: 

1. A flags/descriptor word. Bits ~ through 7 and bit 12 are relevant 
only to ROM-based drivers; they're ignored for desk accessories. 
Bits 8 through 11 are the enable flags for the driver routines. 
The following flags are especially for desk accessories: 

Flag 
bit 13 

bit 14 

Name 
dNeedTime 

dNeedLock 

Meaning if set 
Driver needs time for performing a 
periodic action for the desk accessory 
Driver will be locked in memory as soon 
as it's opened 

If you want to test one of these flags with the assembly-language 
instruction BTST, remember that when the destination of BTST is a 
memory location, the operation is performed on a byte read from 
that location. 

2. If the dNeedTime flag is set, a tick count indicating how often 
the periodic action should occur. A tick count of ~ means it 
should happen as often as possible, 1 means it should happen every 
6~th of a second, 2 means every 3~th of a second, and so on. The 
action itself is performed by the control routine in the driver 
when it's called by the SystemTask procedure. 

3. An event mask specifying which events the desk accessory can 
handle. This should especially include update and activate events 
and usually will include mouse down events. 

4. If the desk accessory has its own menu (or menus), the ID of the 
menu (or of any of the menus); otherwise,~. The menu ID will be 
negative. For menus defined in resource files, it's the resource 
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ID; for menus created by the desk accessory, it's any negative 
number (between -1 and -32767) that you choose to identify this 
accessory's menu. It must be different from the menu ID stored 
here for other desk accessories. 

Following these four words are the offsets to the driver routines and, 
optionally, a title for the desk accessory (preceded by its length in 
bytes). You can use the title in the driver as the title of the 
accessory's window, or just as a way of identifying the driver in 
memory. 

The Device Control Entry 

When any of the routines in the I/O driver is called, a pOinter to the 
driver's Device Control Entry is passed in AI. Most of the data in the 
Device Control Entry is stored and accessed only by the Operating 
System, but in some cases the driver routines themselves must store 
into it. The structure of the Device Control Entry, which is discussed 
in detail in the Operating System manual, is illustrated in Figure 4. 
Notice that some of the data is taken from the first four words of the 
I/O driver. 

o I~ Pointer to start of dr ;ver 
4 w~d Flags (from driver .. plus some dynamic flags) 
6 ~d Driver input queue header: flags 
8 long Dr iver input queue header: QHead 

12 long Driver input queue header: QTai I 
16 long Position pointer (position in fi Ie) 
20 long Handle to driver's private storage (optional) 
24 ~d Reference number for this driver 
26 long Counter for SystemTask timing 
30 long Pointer to driver's window (optional) 
34 ~d T iet count (from driver) 
36 ~d Event mask (from driver) 
38 word Menu 10 (from driver) 

Figure 4. Device Control Entry 

The Driver Routines 

Of the five possible driver routines, only three need to exist for desk 
accessories: the open, close, and control routines. The other 
routines (prime and status) may be used if desired for a particular 
accessory. 

The open routine opens the desk accessory. 
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- It creates the window to be displayed when the accessory is 
opened t if anYt specifying that it be invisible (since OpenDeskAcc 
will display it). The window can be created with the Dialog 
Manager routine NewDialog (or GetNewDialog) if desired; the 
accessory will look and respond like a dialog box, and subsequent 
operations may be performed on it with Dialog Manager routines. 
In any case t the open routine sets the windowKind field in the 
window record to the reference number for the driver, which it 
gets from the Device Control Entry. (The reference number will be 
negative.) It also may store the window pointer in the Device 
Control Entry if desired. 

- If the driver has any private storage, it allocates the storage, 
stores a handle to it in the Device Control Entry,and initializes 
any local variables. It might, for example, create a menu or 
menus for the accessory. 

The close routine closes the desk accessoryt disposing of its window 
(if any) and replacing the window pointer in the Device Control Entry 
with NIL (if one was stored there by the open routine). If the driver 
has any private storage, the close routine also disposes of that 
storage. 

The action taken by the control routine depends on information passed 
in the parameter block pointed to by A0. A message is passed in the 
"op code" field (a word located at 26(A0»; this message is simply a 
number that tells the routine what action to take. There are eight 
such messages: 

Messase Name Action to be taken bI control routine 
64 accEvent Handle a given event 
65 accRun Take the periodic action, if any, for 

this desk accessory 
66 accCursor Change the cursor shape if appropriate; 

generate a null event if the window was 
created by the Dialog Manager 

67 accMenu Handle a given menu item 
68 accCut Handle the Cut command 
69 accCopy Handle the Copy command 
7~ accPaste Handle the Paste command 
71 accUndo Handle the Undo command 

Along with the accEvenf message, the control routine receives as a 
parameter a pointer to an event record (a long integer located at 
28(A~». It responds by handling the given event in whatever way is 
appropriate for this desk accessory. SystemClick and SystemEvent call 
the control routine with this message to send the driver an event that 
it should handle--for example, an activate event that makes the desk 
accessory active or inactive. When a desk accessory becomes active, 
its control routine might install a menu in the menu bar. If the 
accessory becoming active has more than one menu, the control routine 
should respond as follows: 
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Store the accessory's unique menu ID in the system global 
mBarEnable. (This is the negative menu ID in the I/O driver and 
the Device Control Entry.) 

- Call the Menu Manager routines GetMenuBar to save the current menu 
list and ClearMenuBar to clear the menu bar. 

- Install the accessory's own menus in the menu bar. 

Then, when the desk accessory becomes inactive, the control routine 
should call SetMenuBar to restore the former menu list, call 
DrawMenuBar to draw the menu bar, and set mBarEnable to ~. 

The accRun message tells the control routine to perform the periodic 
action for this desk accessory. For every open driver that has the 
dNeedTime flag set, the SystemTask procedure calls the control routine 
with this message if the proper time period has passed since the action 
was last performed. 

The accCursor message makes it possible for the cursor to have a 
special shape when it's inside an active desk accessory. The control 
routine is called repeatedly with this message as long as the desk 
accessory is active. If desired, the control routine may respond by 
checking whether the mouse position is in the desk accessory's window 
and then changing the shape of the cursor if so. Furthermore, if the 
desk accessory is displayed in window created by the Dialog Manager, 
the control routine should respond to the accCursor message by 
generating a null event (storing the event code for a null event in an 
event record) and passing it to DialogSelect. This enables the Dialog 
Manager to blink the vertical bar in editText items. 

(hand) 
In assembly language, the code might look like this: 

CLR.L 
PEA 
CLR.L 
CLR.L 

-SP 
2(SP) 
-SP 
-SP 

DialogSelect 
ADDQ.L #4,SP 

event code for null event is 0 
pass null event 
pass NIL dialog pointer 
pass NIL pointer 
invoke DialogSelect 
pop off result and null event 

When the accMenu message is sent to the control routine, the following 
information is passed in the parameter block: the menu ID of the desk 
accessory's menu in a word at 28(A~), and a menu item number in a word 
at 3~(A0). The control routine takes the appropriate action for when 
the given menu item is chosen from the menu, and then makes the Menu 
Manager call HiliteMenu(0) to remove the highlighting from the menu 
bar. 

Finally, the control routine should respond to one of the last four 
messages--accCut through accUndo--by processing the corresponding 
editing command in the desk accessory window if appropriate. 
SystemEdit calls the control routine with these messages. For 
information on cutting and pasting between a desk accessory and the 

9/26/83 Rose CONFIDENTIAL /DSKMGR/DESK.R 



DEFINING YOUR OWN DESK ACCESSORIES 15 

application, or between two desk accessories, see the *** forthcoming 
*** Scrap Manager manual. 

(hand) 
If you use .I~CLUDE to include a file named SysEqu.Text 
when you assemble your program, the messages sent to .the 
driver's control routine will be available in symbolic 
form, as will offsets into the fields of the I/O driver 
and Device Control Entry. 

A Sample Desk Accessory 

*** to be supplied; meanwhile, see your Macintosh software coordinator 
*** 
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SUMMARY OF THE DESK MANAGER 

CONST cutCmd 
copyCmd 
pasteCmd 
undoCmd 

= ~; 
= 1; 

2; 
= 3; 

{Cut command} 
{Copy command} 
{Paste command} 
{Undo command} 

Opening and Closing Desk Accessories 

FUNCTION OpenDeskAcc (theAcc: Str255) INTEGER; 
PROCEDURE CloseDeskAcc (refNum: INTEGER); 

Handling Events in Desk Accessories 

PROCEDURE SystemClick (theEvent: EventRecord; theWindow: WindowPtr); 
FUNCTION SystemEdit (editCmd: INTEGER) : BOOLEAN; 

Performing Periodic Actions 

PROCEDURE SystemTask; 

Advanced Routines 

FUNCTION SystemEvent (theEvent: EventRecord) 
PROCEDURE SystemMenu (menuResult: LongInt); 
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GLOSSARY 

desk accessory: A "mini-application" t implemented as an I/O driver. 
that can be run at the same time as a Macintosh application. 

tick: A 6~th of a second. 
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page) at 10460 Bandley Drive M/S3·G, Cupertino CA 95014. . 
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ABSTRACT 

The Scrap Manager is a set of simple routines and data types that help 
Macintosh applications manipulate the Clipboard for cutting and pasting 
between applications, desk accessories, or an application and a desk 
accessory. This manual describes the Scrap Manager in detail. 

Erratum: 

The 'TEXT' type of data in the desk scrap is simply a series of ASCII 
characters, without a character count or an optional comment. If you 
want to know the count, you can get it by passing a NIL handle to the 
GetScrap function. 
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ABOUT THIS MANUAL 

This manual describes the Scrap Manager, a new part of the Macintosh 
User Interface Toolbox in ROM version 7. *** Eventually it will become 
part of a comprehensive manual describing the entire Toolbox. *** The 
Scrap Manager supports cutting and pasting between applications, desk 
accessories, or an application and a desk accessory. 

Like all documentation about Toolbox units, this manual assumes you're 
familiar with the Macintosh User Interface Guidelines, Lisa Pascal, and 
the Macintosh Operating System's Memory Manager. You should also be 
familiar with the following: 

- QuickDraw pictures 

Resources, as discussed in the Resource Manager manual 

- The Toolbox Event Manager 

This manual is intended to serve the needs of both Pascal and 
assembly-language programmers. Information of interest only to 
assembly-language programmers is isolated and labeled so that Pascal 
programmers can conveniently skip it. 

The manual begins with an introduction to the Scrap Manager, an 
overview of the scrap that you manipulate with it, and a discussion of 
the types of data that the scrap may contain. 

Next, a section on using the Scrap Manager introduces its routines and 
tells how they fit into the flow of your application. This is followed 
by detailed descriptions of all Scrap Manager routines, their 
parameters, calling protocol, effects, side effects, and so on. 

Following these descriptions is a section that gives the exact format 
of the scrap, for those programmers who are interested; you don't have 
to read this section to be able to use the Scrap Manager routines. 

Finally, there's a summary of the Scrap Manager, for quick reference, 
followed by a glossary of terms used in this manual. 

ABOUT THE SCRAP MANAGER 

The Scrap Manager is a set of simple routines and data types that help 
Macintosh applications manipulate the desk scrap, which is where data 
that's cut (or copied) and pasted between applications is stored. An 
application can also use the desk scrap for storing data that's cut and 
pasted within the application, but usually it will have its own private 
scrap for this purpose. The format of the private scrap may be 
whatever the application likes, since no other application will use it. 
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From the user's point of view, there's a single place where all cut or 
copied data resides, and it's called the Clipboard. The Cut command 
deletes data from a document and places it in the Clipboard; the Copy 
command copies data into the Clipboard without deleting it from the 
document. The next Paste command--whether applied to the same document 
or another, in the same application or another--inserts the contents of 
the Clipboard at a specified place. An application that offers these 
editing commands will usually also have a special window for displaying 
the current Clipboard contents; it may show the Clipboard window at all 
times or only when requested (via the Show Clipboard and Hide Clipboard 
commands). 

The desk scrap is the vehicle for transferring data not only between 
two applications but also between an application and a desk accessory, 
or even between two desk accessories. Desk accessories that display 
text will commonly allow the text to be cut or copied. The user might, 
for example, use the Calculator accessory to do a calculation and then 
copy the result into a document. It's also possible for a desk 
accessory to allow something to be pasted into it. 

(hand) 
The Scrap Manager is optimized for transferring small 
amounts of data; attempts to transfer very large amounts 
of data may fail due to lack of memory. 

The nature of the data to be transferred varies according to the 
application. For example, for the Calculator or a word processor the 
data is text, and for a graphics application it's a picture. The 
amount of information retained about the data that's transferred also 
varies. Between two text applications, text can be cut and pasted 
without any loss of information; however, if the user of a graphics 
application cuts a picture consisting of text and then pastes it into a 
document created with a word processor, the text in the picture may not 
be editable in the word processor, or it may be editable but not look 
exactly the same as in the graphics application. The Scrap Manager 
allows for a variety of data types and provides a mechanism whereby 
applications have control over how much information is retained when 
data is transferred. 

Like any scrap, the desk scrap can be kept on the disk (in the scrap 
file) if there's not enough room for it in memory. It may remain on 
the disk throughout the use of the application but must be read back 
into memory when the application terminates, since the user may then 
remove that disk and insert another. The Scrap Manager provides 
routines for writing the desk scrap to the disk and for reading it back 
into memory. 

OVERVIEW OF THE DESK SCRAP 

The desk scrap is initially located in the application heap, with a 
handle to it in low memory. When starting up an application, the 
Segment Loader temporarily moves the scrap out of the heap into the 
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stack, reinitializes the heap, and puts the scrap back in the heap. 
(See Figure 1.) For a short time while it does this, two copies of the 
scrap exist in the memory allocated for the stack and the heap; for 
this reason, the desk scrap cannot be bigger than half that amount of 
memory. 

Initially: 

old { 
heap 

................ ~ 
~~~~t~~.~~~~.~~~}:~:~ 

Then: 

: rest of stacie ~ ~ . 
~deSk screpj ~ 

Finally: 

} 
new 
heap 

Figure 1. The Desk Scrap at Application Start-up 

The application can get the size of the desk scrap by calling a Scrap 
Manager function named InfoScrap. An application concerned about 
whether there's room for the desk scrap in memory might be set up so 
that a small initial segment of the application is loaded in just to 
check out the scrap size. After a decision is made about whether to 
keep the scrap in memory or on the disk, the remaining segments can be 
loaded in as needed. 

There are certain disadvantages to keeping the desk scrap on the disk. 
The disk may be write-protected, may not have enough room for the 
scrap, or may be removed during use of the application. If the 
application can't write the scrap to the disk, it should put up an 
alert box informing the user, who may want to abort the application at 
that point. 

The application must use the desk scrap for any Paste command given 
before the first Cut or Copy command (that is, the first since the 
application started up or since a desk accessory was deactivated); this 
requires copying the desk scrap to the private scrap, if any. Clearly 
the application must keep the contents of the desk scrap intact until 
the first Cut or Copy command is given. Thereafter it can ignore the 
desk scrap until a desk accessory is activated or the application is 
terminated; in either of these cases, it must copy its private scrap to 
the desk scrap. Thus whatever was last cut or copied within the 
application will be pasted if a Paste command is then given in a desk 
accessory or in the next application. 
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1. User enters word processor after cutting a picture in the previous application. 

I pic1~e I EJ 
desk scrap pr i vate scrap 

2. User gives Paste comroand in word processor (without a previous Cut or Copy). 

picture 
' converted , picture 

desk scrap pr ivate scrap 

3a. User cuts text in word processor. 

I picnwe I o 
desk scrap pr; \/ate scrap 

3b. User I eaves word processor. 

text 
I
converted 1 .. (---1 

text L..-___ _ 

desk scrap pr ivate scrap 

-~ , pasted where specif ied 

OR: 

3. U~er I eaves word proce~sor 
(without a previous Cut or Copy). 

I pic1~e I 
desk scrap 

converted 
pictlH'e 

pr i vate scrap 

Figure 2. Interaction between Scraps 

Figure 2 illustrates how the interaction between the desk scrap and the 
application's private scrap might occur when the user gives a Paste 
command in a word processor after cutting a picture in a graphics 
application. As the picture that was cut gets copied to the private 
scrap, it's converted to the format of that scrap. If the user leaves 
the word processor after cutting or copying text, the text first goes 
into the private scrap and then gets copied to the desk scrap. On the 
other hand, if the user never gives a Cut or Copy command, the 
application won't copy the private scrap to the desk scrap, so the 
original contents of the desk scrap will be retained. 

Suppose the word processor in Figure 2 displays the contents of the 
Clipboard. Normally it will display its private scrap; however, to 
show the Clipboard contents at any time before step 2, it will have to 
display the desk scrap instead, or first copy the desk scrap to its 
private scrap. It can instead simply copy the desk scrap to its 
private scrap at start-up (step 1), so that showing the Clipboard 
contents will always mean displaying the private scrap. 

A similar scheme to that shown in Figure 2 must be followed when the 
user reenters an application after using a desk accesory, since the 
user may have done cutting or copying in the accessory. The 
application can in fact check whether any such cutting or copying was 
done, by looking at a count that's returned by InfoScrap. If this 
count changes during use of the desk accessory, it means the contents 
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of the desk scrap have changed; the application will have to copy the 
desk scrap to the private scrap, if any, and update the contents of the 
Clipboard window, if there is one and if it's visible. If the count 
returned by InfoScrap hasn't changed, however, the application won't 
have to take either of these actions. 

If the application encounters problems in trying to copy one scrap to 
another, it should alert the user. The desk scrap may be too large to 
copy to the private scrap, in which case the user may want to leave the 
application or just proceed with an empty Clipboard. If the private 
scrap is too large to copy to the desk scrap, either because it's 
disk-based and too large to copy into memory or because it exceeds the 
maximum size allowed for the desk scrap, the user may want to stay in 
the application and cut or copy something smaller. 

DESK SCRAP DATA TYPES 

From the user's point of view there can be only one thing in the 
Clipboard at a time, but internally there may be more than one data 
item in the desk scrap, each representing the same Clipboard contents 
in a different form. For example, text cut with a word processor may 
be stored in the desk scrap both as text and as a QuickDraw picture. 

Desk scrap data types are like resource types. As defined in the 
Resource Manager, their Pascal type is as follows: 

TYPE ResType = PACKED ARRAY [1 •• 4] OF CHAR; 

The Scrap Manager recognizes two standard types of data in the desk 
scrap. 

'TEXT': a series of ASCII characters, preceded by a long word 
containing the number of characters and optionally followed by a 
comment, as described below. 

- 'PICT': a QuickDraw picture, which is a saved sequence of drawing 
commands that can be played back with the DrawPicture command and 
may include picture comments. (See the QuickDraw manual for 
details.) 

Applications must write at least one of these standard types of data to 
the desk scrap and must be able to read both types. Most applications 
will prefer one of these types over the other; for example, a word 
processor prefers text while a graphics application prefers pictures. 
An application should at least write its preferred standard type of 
data to the desk scrap, and ideally will write both types (to pass the 
most information possible on to the receiving application, which may 
prefer the other type). 

An application reading the desk scrap will look for its preferred data 
type. If its preferred type isn't there, or if it's there but was 
written by an application having a different preferred type, some 
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information may be lost in the transfer process. For example, consider 
the user of a graphics application who cuts a picture consisting of 
text and then goes into a word processor and pastes it (as illustrated 
in Figure 3). 

- If the graphics application writes only its preferred data type, 
picture, to the desk scrap (like application A in Figure 3), the 
text in the picture will not be editable in the word processor, 
because it will be seen as just a series of drawing commands and 
not a sequence of characters. 

- On the other hand, if the graphics application takes the trouble 
of recognizing which characters have been drawn in the picture, 
and also writes them out to the desk scrap as text (like 
application B in Figure 3), the word processor will be able to 
treat them like any text, with editing or whatever. In this case, 
however, any part of the picture that isn't text will be lost. 

Graphics Appl ication A Word Processor 

.................. .................. 
picture Cut Peste pic'h.re 

consisting -~ picture I ,: 
consisting /1 j /: 

of text desk scrap of text .................. ................................ 

Graphics Appl ication B Word Processor 

.................. Cut .. " ............................ -. 
picture 

, 
picture ., 

Peste editable 
consisting 

text 
,: text . 

of text ': . 
-.............................. -

desk scrap 
-.............................. -

Figure 3. Inter-Application Cutting and Pasting 

In addition to the two standard data types, the desk scrap may also 
contain application-specific types of data. If several applications 
are to support the transfer of a private type of data, each one will 
write and read that type--clearly its preferred type--but still must 
write at least one of the standard types and be able to read both 
standard types. 

(eye) 
There should never be more than one of each type of data 
in the desk scrap at a time. 

The order in which data is written to the desk scrap is important: the 
application should write out the different types in order of 
preference. For example, if it's a word processor that writes out a 
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private type of data as well as text and pictures, it should do so in 
that order. 

Since the size of the desk scrap is limited, it may be too costly to 
write out both an application-specific type of data and one (or both) 
of the standard types. If so, the comments that can accompany text or 
pictures might be useful. Instead of creating an application-specific 
data type, you may b~ able to encode additional information in these 
comments. For example, instead of having a data type that consists of 
text and formatting information combined in an application-specific 
way, you can encode the formatting information in the text comment. 
Applications that are to process that information can do so, while 
others can ignore it. 

A text comment follows the last character in the text and must begin 
with the application ID, a four-character sequence that you choose to 
uniquely identify your application when you build it. *** (This ID 
will be discussed further in a future revision of the manual "Putting 
Together a Macintosh Application".) *** Any data that you like can 
follow the application ID. 

As described in the QuickDraw manual, picture comments may be stored in 
the definition of a picture with the QuickDraw procedure PicComment. 
The DrawPicture procedure passes any such comments to a special routine 
set up by the application for that purpose. 

USING THE SCRAP MANAGER 

This section discusses how the Scrap Manager routines fit into the 
general flow of an application program and gives you an idea of which 
ones you'll need to use. The routines themselves are described in 
detail in the next section. 

The application should inquire as early as possible about the size of 
the desk scrap to determine whether there will be enough room for 
itself and the scrap to coexist in the heap; it can do so by calling 
the InfoScrap function. If there won't be enough room for the desk 
scrap in the heap, the application should call the UnloadScrap 
procedure to write the scrap from memory onto the disk. InfoScrap also 
provides a handle to the desk scrap if it's in memory, its file name on 
the disk, and a count that's useful for testing whether the contents of 
the desk scrap have changed during the use of a desk accessory. 

If a Paste command is given before the first Cut or Copy command after 
the application starts up, the application must copy the contents of 
the desk scrap to its private scrap, if any. It can do this either 
upon starting up or when the Paste command that needs to use the desk 
scrap is given. The latter method usually suffices, but applications 
that support display of the Clipboard will benefit from copying the 
desk scrap at start-up. The Scrap Manager routine that gets data from 
the desk scrap is called GetScrap. 
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When the user gives a command that terminates the application, the 
application's private scrap will usually have to be copied to the desk 
scrap. If the desk scrap is on the disk, it must first be read into 
memory with the LoadScrap function. The application must call 
ZeroScrap to reinitialize the desk scrap and clear its previous 
contents, and then PutScrap to put data in the scrap. 

(eye) 
Do not copy the private scrap to the desk scrap unless a 
Cut or Copy command was given that changed the contents 
of the Clipboard. 

The same kind of scrap interaction that occurs at application start-up 
also applies to returning to the application from a desk accessory 
(that is, an activate event that activates an application window after 
deactivating a system window). Similarly, the interaction when an 
application terminates also applies to accessing a desk accessory from 
the application (as reported by an activate event that deactivates an 
application window and activates a system window). Note, however, that 
a desk accessory shouldn't concern itself with writing or reading the 
desk scrap from the disk. 

Cutting and pasting between two desk accessories follows an analogous 
scenario. As described in the Desk Manager manual, the way a desk 
accessory learns it must respond to an editing command is that its 
control routine receives a message telling it to perform the command; 
the application needs to call the Desk Manager function SystemEdit to 
make this happen. 

SCRAP MANAGER ROUTINES 

This section describes all the Scrap Manager routines. They are 
presented in their Pascal form; for information on using them from 
assembly language, see "Using the Toolbox from Assembly Language" *** 
for now, see "Using QuickDraw from Assembly Language" in the QuickDraw 
manual ***. ' 

Getting Scrap Information 

FUNCTION InfoScrap : PScrapStuff; 

InfoScrap returns a pointer to information about the desk scrap. The 
PScrapStuff data type is defined as follows: 
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TYPE PScrapStuff 
ScrapStuff 

= AScrapStuff; 
= RECORD 

scrapSize: 
scrapHandle: 
scrapCount: 
scrapState: 
scrapName: 

E~; 
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LongInt; 
Handle; 
INTEGER; 
INTEGER; 
StringPtr 

ScrapSize is the size of the entire desk scrap in bytes. ScrapHandle 
is a handle to the scrap if it's in memorYt or NIL if not. ScrapCount 
is a count that changes every time ZeroScrap is called and is useful 
for testing whether the contents of the desk scrap have changed during 
the use of a desk accessory (see ZeroScrap under "Writing to the 
Scrap"t below). ScrapState is positive if the desk scrap is in memory 
or 0 if it's on the'disk. ScrapName is a pointer to the name of the 
scrap filet usually DeskScrap. 

Keeping the Scrap on the Disk 

FUNCTION UnloadScrap : LongInt; 

UnloadScrap writes the desk scrap from memory to the scrap file. If 
the desk scrap is already on the disk t it does nothing. If no error 
occurs t UnloadScrap returns 0; otherwise t it returns an appropriate 
Operating System error code. 

Assembly-Ianguage~: The macro you invoke to call 
UnloadScrap from assembly language is named _UnlodeScrap. 

FUNCTION LoadScrap : LongInt; 

LoadScrap reads the desk scrap from the scrap file into memory. If the 
desk scrap is already in memorYt it does nothing. If no error occurs t 
LoadScrap returns 0; otherwise t it returns an appropriate Operating 
System error code. 

Assembly-Ianguage~: The macro you invoke to call LoadScrap 
from assembly language is named _LodeScrap. 
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Reading from the Scrap 

FUNCTION GetScrap (hDest: Handle; theType: ResType; VAR offset: 
LongInt) : LongInt; 

GetScrap reads the data of type theType from the desk scrap (whether in 
memory or on the disk), makes a copy of it in memory, and sets up the 
hDest handle to point to the copy. Usually you'll pass an empty handle 
in hDest. In the offset parameter, GetScrap returns the location of 
the data as an offset (in bytes) from the beginning of the desk scrap. 
If no error occurs, the function result is the length of the data in 
bytes; otherwise, it's either an appropriate Operating System error 
code (which will be negative) or the following predefined constant: 

CONST noTypeErr = -102; {there's no data of the requested type} 

For example, given an empty handle declared as 

VAR pHndl: PicHandle 

you can make the following calls: 

GetScrap(POINTER(ORD(pHndl)),'PICT'); 
DrawPicture(pHndl); 

Your application should pass its preferred data 
it doesn't prefer one data type over any other, 
different types until the offset returned is 0. 
that data was the first to be written out and so 
preferred type of the application that wrote it. 

type to GetScrap. If 
it should try getting 

An offset of 0 means 
should be the 

If you pass NIL in hDest, GetScrap will not read in the data. This is 
useful if you want to be sure the data is there before allocating space 
for its handle, or if you just want to know the size of the data. If 
there isn't enough room in memory for a copy of the data, as may be the 
case for a complicated picture, you can customize QuickDraw'spicture 
retrieval so that DrawPicture will read from the picture directly from 
the scrap file. (QuickDraw also lets you customize how pictures are 
saved so you can save them in a file; see the QuickDraw manual for 
details about customizing.) 

Writing to the Scrap 

FUNCTION ZeroScrap : LongInt; 

ZeroScrap initializes the desk scrap, clearing -its contents; you must 
call it before the first time you call PutScrap (described below). If 
no error occurs, ZeroScrap returns 0; otherwise, it returns an 
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appropriate Operating System error code. 

ZeroScrap also changes the scrapCount field of the record of 
information provided by InfoScrap. This is useful for testing whether 
the contents of the desk scrap have changed during the use of a desk 
accessory. The application can save the value of the scrapCount field 
when one of its windows is deactivated and a system window is 
activated. Then, each time through its event loop, it can check to see 
whether the value of the field has changed. If so, it means the desk 
accessory called ZeroScrap (and, presumably, PutScrap) and thus changed 
the contents of the desk scrap. 

FUNCTION PutScrap (length: LongInt; theType: ResType; source: Ptr) 
LongInt; 

PutScrap writes the data pointed to by the source parameter to the desk 
scrap (whether in memory or on the disk). The length parameter 
indicates the number of bytes to write, and theType is the data type 
(which should be different from the type of any data already in the 
desk scrap). If no error occurs, the function result is 0; otherwise, 
it's an appropriate Operating System error code. 

(eye) 
Don't forget to call ZeroScrap (above) to clear the scrap 
before your first call to PutScrap. 

FORMAT OF THE DESK SCRAP 

In general, the desk scrap consists of a series of data items that have 
the following format: 

Number of bytes 
4 bytes 
4 bytes 
n bytes 

Contents 
Type (a sequence of four characters) 
Length of following data in bytes 
Data; n must be even (if the above length 
is odd, include an extra byte) 

The standard types are 'TEXT' and 'PICT'. You may use any other 
four-character sequence for types specific to your application. 

The format of the data for the 'TEXT' type is as follows: 

Number of bytes 
4 bytes 
n bytes 
m bytes 

Contents 
Number of characters in the text 
The characters in the text 
Optional comment: the 4-byte application 
ID followed by any information desired 

The data for the 'PICT' type is a QuickDraw picture, which consists of 
the size of the picture in bytes, the picture frame, and the picture 
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definition data (which may include picture comments). See the 
QuickDraw manual for details. 

10/21/83 Rose CONFIDENTIAL /SMGR/SCRAP.R 



SUMMARY OF THE SCRAP MANAGER 15 

SUMMARY OF THE SCRAP MANAGER 

Constants 

CONST noTypeErr -102; {there's no data of the requested type} 

Data Structures 

TYPE PScrapStuff 
ScrapStuff 

Routines 

= "'ScrapStuff; 
RECORD 

scrapSize: 
scrapHandle: 
scrapCount: 
scrapState: 
scrapName: 

END; 

Getting Scrap Information 

FUNCTION InfoScrap : PScrapStuff; 

Keeping the Scrap on the Disk 

FUNCTION UnloadScrap 
FUNCTION LoadScrap : 

Reading from the Scrap 

LongInt; 
LongInt; 

LongInt; 
Handle; 
INTEGER; 
INTEGER; 
StringPtr 

FUNCTION GetScrap (hDest: Handle; theType: ResType; VAR offset: LongInt) 
: LongInt; 

Writing to the Scrap 

FUNCTION ZeroScrap 
FUNCTION PutScrap 
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LongInt; 
(length: LongInt; theType: ResType; source: Ptr) 
LongInt; 
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Assembly-Language Information 

Constants 

noTypeErr .EQU -102 ;there's no data of the requested type 

Scrap Information Data Structure 

scrap Size 

scrapHandle 
scrapCount 
scrapState 
scrapName 

Size of desk scrap in bytes *** (currently named 
scrapInfo) *** 
Handle to desk scrap in memory 
Count changed by ZeroScrap 
Positive if desk scrap in memory, 0 if on disk 
Pointer to name of scrap file 

Special Macro Names 

Routine name 
LoadScrap 
UnloadScrap 

10/21/83 Rose 

Macro name 
_Lode Scrap 
_UnlodeScrap 
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GLOSSARY 

application ID: A four-character sequence that you choose to identify 
your application when you you build it. 

desk scrap: The place in memory or on the disk where data that's cut 
(or copied) and pasted between applications is stored. 

scrap file: The file containing the desk scrap. 
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ABOUT THIS MANUAL 

This manual describes the Toolbox Utilities, a set of routines and data 
types in the User Interface Toolbox that perform generally useful 
operations such as fixed-point arithmetic, string manipulation, and 
logical operations on bits. *** Eventually it will become part of a 
comprehensive manual describing the entire Toolbox and Operating 
System. *** 

You should already be familiar with Lisa Pascal. Depending on which 
Toolbox Utilities you're interested in using, you may also need to know 
about the Macintosh Operating System's Memory Manager, the Resource 
Manager, and the basic concepts and structures behind QuickDraw. 

This manual begins with a discussion of fixed-point numbers. This is 
followed by the detailed descriptions of all Toolbox Utility procedures 
and functions, their parameters, calling protocol, effects, side 
effects, and so on. Finally, there's a summary of the Toolbox 
Utilities, for quick reference, followed by a glossary of terms used in 
this manual. *** The glossary has only two entries, but eventually it 
will be merged with the glossaries from the other Toolbox and Operating 
System documentation. *** 

FIXED-POINT NUMBERS 

The Toolbox Utilities include routines for operating on fixed-point 
numbers. A fixed-point number is a 32-bit quantity containing an 
integer part in the high-order word and a fractional part in the 
low-order word (see Figure 1). Since these numbers occupy the same 
number of bits as long integers, they could be given the data type 
LongInt; however, to reflect the different interpretation the bits have 
as fixed-point numbers, the following data type is defined in the 
Toolbox Utilities: 

TYPE Fixed = LongInt; 

lS 

15 
1 
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integer (high order) 

fraction (low order) 

Figure 1. Fixed-Point Numbers 
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As described in the following section, there are Toolbox Utility 
routines for converting an integer numerator and denominator into a 
fixed-point number, multiplying two fixed-point numbers, and rounding a 
fixed-point number to the nearest integer. You can also use the 
general-purpose function HiWord (or LoWord) to extract the integer (or 
fractional) part of a fixed-point number. 

TOOLBOX UTILITY ROUTINES 

This section describes all the Toolbox Utility procedures and 
functions. They're presented in their Pascal form; for information on 
using them from assembly language, see "Using the Toolbox from Assembly 
Language" *** doesn't exist, but see "Using QuickDraw from Assembly 
Language" in the QuickDraw manual ***. 

Fixed-Point Arithmetic 

See also HiWord and LoWord under "Other Operations on Long Integers" 
below. 

FUNCTION FixRatio (numerator ,denominator: INTEGER) : Fixed; 

FixRatio returns the fixed-point number having the given numerator and 
denominator (either of which may be any signed integer). 

FUNCTION FixMul (a,b: Fixed) : Fixed; 

FixMul mUltiplies the given fixed-point numbers and returns the result. 

FUNCTION FixRound (x: Fixed) : INTEGER; 

FixRound rounds the given fixed-point number to the nearest integer and 
returns the result. 

String Manipulation 

These routines use the StringHandle data type, which is defined in the 
Toolbox Utilities as follows: 

TYPE StringPtr 
StringHandle 

1/4/84 Rose 

= .... Str255; 
= .... StringPtr; 
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FUNCTION NewString (s: Str255) : StringHandle; 

NewString allocates the string specified by s as a relocatable object 
on the heap and returns a handle to it. 

PROCEDURE SetString (h: StringHandle; s: Str255); 

SetString sets the string whose handle is passed in h to the string 
specified by s. 

FUNCTION GetString (stringID: INTEGER) : StringHandle; 

GetString returns a stringHandle to the string having the given 
resource ID, reading it from the resource file if necessary. It calls 
the Resource Manager function GetResource('STR ',stringID). 

Byte Manipulation 

FUNCTION Munger (h: Handle; offset: LongInt; ptr1: Ptr; len1: LongInt; 
ptr2: Ptr; len2: LongInt) : LongInt; 

*** There's currently no Pascal interface to this routine; declare it 
as EXTERNAL in your program. *** 

Munger manipulates bytes in the string of bytes (the "destination 
string") to which h is a handle. The offset parameter specifies a byte 
offset into the destination string. The exact nature of the operation 
done by Munger depends on the values of the remaining parameters, two 
pointer/length pairs. In general, (ptrl,len1) defines a substring to 
be replaced by the second substring (ptr2,len2). If these four 
parameters are all positive and nonzero, Munger looks for (ptr1,len1) 
in the destination string, starting from the given offset and ending at 
the end of the string; the first occurrence it finds is replaced by 
(ptr2,len2), and the offset at which the replacement occurred is 
returned. Figure 2 illustrates this; the bytes represent ASCII 
characters as shown. 
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(3iven: offset = 4 

master pointer 

'---_i=_ltr_' ____ H t Ihlel 
the dest inat i on sir ing 

the substr i ng to be rep I aced (ptr1 J I en1 ) 
L-......,,---' 

len1 =3 

~ _____ p_t_r2_} ______ ~ the repl seement substr i og (ptr2J le02) 

'--' 
len2=2 

Munger(h, offset, ptr1 , len 1 J ptr2, I en2) y i e Ids: 
returned value = 8 

'---__ t_1 _~H master pointer H t Ihlel riel' I 31 talnl lalplpiliel 
Figure 2. Munger Function 

Different operations occur if any of the pointers or lengths is 0: 

If ptr1 is 0, the substring of length lenl starting at the given 
offset is replaced by (ptr2,len2). If len1 is negative, the 
substring from the given offset to the end of the destination 
string is replaced by (ptr2,len2). 

If len1 is 0, the substring (ptr2,len2) is simply inserted at the 
given offset. 

- If ptr2 is 0, the destination string isn't changed; Munger just 
returns the offset at which it found (ptrl,len1). 

If len2 is 0, the replacement substring is empty, so (ptr1,len1) 
is deleted rather than replaced. 

Munger returns the offset at which the operation occurred--whether 
replacement, insertion, deletion, or just location of a substring. It 
returns a negative value if it can't find (ptr1,len1) in the 
destination string. 

(eye) 
Be careful not to specify an offset that's greater than 
the length of the destination string, or unpredictable 
things may happen. 
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Bit Manipulation 

These routines manipulate a bit in data pointed to by a given pointer. 
A bit number indicates which bit; it starts at 0 for the high-order bit 
of the first byte pointed to and may be any positive long integer 
specifying an offset from that bit (see Figure 3). 

thisPtr 
pOints 
here 

(hand) 

BitTst (thisPtr .• 7) tests this bit 

'­
~~~~~~~--~~--+-~--~~~~~~--~~~ 

BitSet (thisPtr .. 25) sets this bit 

Figure 3. Bit Numbering for Utility Routines 

Note that this bit numbering is the opposite of the 
MC68000 bit numbering. 

FUNCTION BitTst (bytePtr: Ptr; bitNum: LongInt) : BOOLEAN; 

BitTst tests whether a given bit is set and returns TRUE if so or FALSE 
if not. The bit is specified by bitNum, an offset from the high-order 
bit of the byte pointed to by bytePtr. 

PROCEDURE BitSet (bytePtr: Ptr; bitNum: Longlnt); 

BitSet sets the bit specified by bitNum, an offset from the high~order 
bit of the byte pointed to by bytePtr. 

PROCEDURE BitClr (bytePtr: Ptr; bitNum: LongInt); 

BitSet clears the bit specified by bitNum, an offset from the high­
order bit of the byte pointed to by bytePtr. 
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Logical Operations 

FUNCTION BitAnd (long1,long2: LongInt) : LongInt; 

BitAnd returns the result of the AND logical operation on the bits 
comprising the given long integers (long1 AND long2). 

FUNCTION BitOr (long1,long2: LongInt) : LongInt; 

BitOr returns the result of the OR logical operation on the bits 
comprising given long integers (long1 OR long2). 

FUNCTION BitXor (long1,long2: LongInt) : LongInt; 

BitXor returns the result of the XOR logical operation on toe bits 
comprising the given long integers (long1 XOR long2). 

FUNCTION BitNot (long: LongInt) : LongInt; 

BitXor returns the result of the NOT logical operation on the bits 
comprising the given long integer. 

FUNCTION BitShift (long: LongInt; count: INTEGER) : LongInt; 

BitShift logically shifts the bits of the given long 
specifies the direction and extent of the shift, and 
31. If count is positive, BitShift shifts that many 
left; if count is negative, it shifts to the right. 
into empty positions at either end •. 

Other Operations on Long Integers 

FUNCTION HiWord (x: LongInt) : INTEGER; 

integer. Count 
is taken modulo 
positions to the 
Zeros are shifted 

HiWord returns the high-order word of the given long integer. One use 
of this function is to extract the integer part of a fixed-point 
number. 

FUNCTION LoWord (x: LongInt) : INTEGER; 

LoWord returns the low-order word of the given long integer. One use 
of this function is to extract the fractional part of a fixed-point 
number. 
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PROCEDURE LongMul (a,b: Longlnt; VAR dest: Int64Bit); 

LongMul multiplies the given long integers and returns the result in 
dest, which has the following data type: 

TYPE Int64Bit = RECORD 
hiLong: 
loLong: 

END; 

Graphics Utilities 

Longlnt; 
Longlnt 

FUNCTION Getlcon (iconID: INTEGER) : Handle; 

Get Icon returns a handle to the icon having the given resource ID, 
reading it from the resource file if necessary. It calls the Resource 
Manager function GetResource('ICON',iconID). 

PROCEDURE Plotlcon (theRect: Rect; thelcon: Handle); 

*** There's currently no Pascal interface to this routine; declare it 
as EXTERNAL in your program. *** 

Plot Icon draws the icon whose handle is the Icon in the rectangle 
theRect, which is in the local coordinates of the current grafPort. It 
calls the QuickDraw procedure CopyBits and uses the srcCopy transfer 
mode. (You must have initialized QuickDraw before calling Plotlcon.) 

FUNCTION GetPattern (patID: INTEGER) : PatHandle; 

Getlcon returns a handle to the pattern having the given resource ID, 
reading it from the resource file if necessary. It calls the Resource 
Manager function GetResource('PAT ',patID). The PatHandle data type is 
*** not yet, but soon will be *** defined in the Toolbox Utilities as 
follows: 

TYPE PatPtr 
PatHandle 

~Pattern; 

= ~PatPtr; 

FUNCTION GetCursor (cursorID: INTEGER) : CursHandle; 

GetIcon returns a handle to the cursor having the given resource ID, 
reading it from the resource file if necessary. It calls the Resource 
Manager function GetResource('CURS',cursorID). The CursHandle data 
type is *** not yet, but soon will be *** defined in the Toolbox 
Utilities as follows: 
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TYPE CursPtr 
CursHandle 

. - .... Cursor; 
.... CursPtr; 

PROCEDURE ShieldCursor (left,top,right,bottom: INTEGER); 

Given the global coordinates of a rectangle, ShieldCursor removes the 
cursor from the screen if the cursor and the rectangle intersect. 

FUNCTION GetPicture (pictureID: INTEGER) : PicHandle; 

GetPicture returns a handle to the picture having the given resource 
ID, reading it from the resource file if necessary. It calls the 
Resource Manager function GetResource('PICT',pictureID). The PicHandle 
data type is defined in QuickDraw. 
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SUMMARY OF THE TOOLBOX UTILITIES 

TYPE Fixed = LongInt; 

Int64Bit = RECORD 
hiLong: 
loLong: 

END; 

LongInt; 
LongInt 

StringPtr 
StringHandle 

.... Str255; 

CursPtr 
CursHandle 

PatPtr 
PatHandle 

.... StringPtr; 

.... Cursor; 

..... CursPtr; 

.... Pattern; 

.... PatPtr; 

Fixed-Point Arithmetic 

FUNCTION FixRatio (numerator ,denominator: INTEGER) 
FUNCTION FixMul (a,b: Fixed) : Fixed; 

Fixed; 

FUNCTION FixRound (x: Fixed) : INTEGER; 

String Manipulation 

FUNCTION NewString (s: Str255) : StringHandle; 
PROCEDURE SetString (h: StringHandle; s: Str255); 
FUNCTION GetString (stringID: INTEGER) : StringHandle; 

Byte Manipulation 

FUNCTION Munger (h: Handle; offset: LongInt; ptrl: Ptr; lenl: LongInt; 
ptr2: Ptr; len2: LongInt) : LongInt; 

Bit Manipulation 

FUNCTION BitTst (bytePtr: Ptr; bitNum: LongInt) : BOOLEAN; 
PROCEDURE BitSet (bytePtr: Ptr; bitNum: LongInt); 
PROCEDURE BitClr (bytePtr: Ptr; bitNum: LongInt); 
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Logical Operations 

FUNCTION BitAnd 
FUNCTION BitOr 
FUNCTION BitXor 
FUNCTION BitNot 
FUNCTION BitShift 

(longl,long2: LongInt) LongInt; 
(long1,long2: LongInt) LongInt; 
(longl,long2: Longlnt) Longlnt; 
(long: Longlnt) : Longlnt; 
(long: Longlnt; count: INTEGER) : 

Other Operations on Long Integers 

FUNCTION HiWord (x: Longlnt) : INTEGER; 
FUNCTION LoWord (x: Longlnt) : INTEGER; 

Longlnt; 

PROCEDURE LongMul (a,b: Longlnt; VAR dest: Int64Bit); 

Graphics Utilities 

FUNCTION 
PROCEDURE 
FUNCTION 
FUNCTION 
PROCEDURE 
FUNCTION 

Getlcon 
Plot Icon 
GetPattern 
GetCursor 
ShieldCursor 
GetPicture 
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(iconID: INTEGER) : Handle; 
(theRect: Rect; thelcon: Handle); 
(patID: INTEGER) : PatHandle; 
(cursorID: INTEGER) : CursHandle; 
(left,top,right,bottom: INTEGER); 
(pictureID: INTEGER) : PicHandle; 
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GLOSSARY 

fixed-point number: A 32-bit quantity containing an integer part in 
the high-order word and a fractional part in the low-order word. 

icon: A 32-by-32 bit image that represents an object, concept, or 
message. 
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