













































































































































































































































































































































































































































































































































































































































































































































































» A Simple Line Example 241

Line 7 states that you want the dialog box to be visible and not have a
go-away box. The type of box in this routine is modal. Ithasa Quit button.
Since it doesn’t have a title bar, trying to give it a go-away box would be
a waste of time.

The Macintosh offers six types of windows.

¢ ID = 0—a standard document window. It has a shadow at the
bottom and on the right-hand side, a title bar at the top, and, if you
say so, a go-away box.

¢ ID = 1—an alert box (as used in this example). It has a plain box
with a double frame around it.

¢ ID = 2—a plain box with a thin line around it. It has no framing,
shadows, or titles.

¢ ID=3—aplainboxlikeID =2but with a shadow at the bottom and
on the right-hand side.

¢ ID =4—a document window with a title bar at the top and a grow
icon (size box) at the bottom right to make the window smaller or
larger.

¢ ID =16—a window that resembles ID = 4 but has rounded corners
and does not have horizontal lines in the title bar. This rare type
usually is reserved for desk accessories such as the Calculator.

Online 8, 1is a window definitionID. It tells the Window Manager the
resource ID of the window definition function you want to use—in short,
what type of window you want to draw on the screen. The definition of
windows and how they are drawn is also stored in a resource in the
System file. All windows have the default ID = 0. To select a particular
type of window, you pass one of six variation codes. This example uses
ID =1 for an alert box; so, when you call up the Window Manager, you're
saying you want to use window resource ID =1 to draw your window.

Line 9, which contains the number 300, was originally allocated by
Apple as a refCon, short for reference control. Apple no longer gives it a
role in the Toolbox, so feel free to use it for anything appropriate. We
have repeated the dialog ID number 300, just to fill the blank.

The number 300 on line 10 has much more significance. It tells the
program that the 'DITL' resource ID 300 describes the items contained in
‘DLOG' 300.

On line 11 Type 'DITL', pronounced “dittle,” stands for dialog items
list. It tells the compiler which type of resource you’re going to be
describing. Its ID doesn’t have to be the same as the dialog ID, but this
routine follows the convention and uses the same number, 300, to help
keep track.

Line Test, on line 12 is the name of the resource, and 300 is its ID.
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The number 12 on line 13 tells the resource compiler that you're going
to have twelve items in the dialog box.

The item number 1 on line 14 is the first of the twelve dialog items.
Anytime you see an asterisk (a * star) in the resource compiler code, it
stands for a comment. Dialog item 1, as shown on line 15, is an enabled
button. The four numbers on line 16 are the pixel coordinates of the
rectangle forming the button: top left, bottom right. They specify where
the button is going to sit in the window. Quit, on line 17, is the label that
goes in the button.

“Enabled” places in a user item an attribute requiring the Toolbox
ModalDialog routine to recognize when the user item has been pressed.
The routine theninstructs the Dialog Manager to report the mouse-down
so that the item does what it’s supposed to do: print, save, not save,
dismiss the window, or whatever. The ModalDialog routine handles
everything that goes on in the button. “Disabled” has the opposite effect.
A disabled item simply ignores mouse-downs.

The expression on lines 18-20 says that dialog item 2 at the given
rectangle coordinates is a piece of static text that will do nothing if
pressed. Users don’t want to be bothered with being told that they have
accidentally clicked on it.

Line 21 gives the wording of the static text. Each \0D signifies a
carriage return—0D being a hexadecimal constant—so the text appears
on the screen in two lines, one above the other.

Lines 22-24 contain a set of coordinates referring to the top left of the
screen. The first is 80 pixels down and 50 pixels in from the left; the
second is 81 pixels down and 250 pixels in from the left. As you can see
from Figure 16-1, what they amount to is a straight line, 1 pixel wide.

The statements for the user items 4 through 12 on lines 24-51 are
similar to the one for user item 3 except that the rectangles are referenced
by different coordinates corresponding to the appropriate positions on
the screen.

» Summary

This chapter presented a routine for drawing dotted lines and a routine
for drawing lines of various widths, as well as an example to show how
these routines work. In addition, this chapter gave the resource code for
the example and a full explanation of the resource file.



17 » Rectangles

P Overview of Rectangles

Rectangles have enormous importance in the Macintosh’s human inter-
face structure. They define active areas of the screen and designate
locations and sizes for QuickDraw commands. Graphics programs use
them as map coordinates, and in Macintosh lexicon, that is exactly what
they are: two points on the coordinate plane that identify the upper left-
hand corner and the lower right-hand corner of a box.

P Drawing Rectangles in Various Styles

The four rectangle routines in this section are useful both for esthetics
and for clarity of intent. You can take your pick of frames.

¢ Plain—drawn 1 pixel wide

¢ Thick—drawn 2 or more pixels wide

* Double—drawn with one framing line outside another
¢ Shadow—drawn to give a three-dimensional effect

For esthetics, the routines let you use your artistic sense to make a dialog
look better. For clarity, they make it easy to put rectangular boxes, or
frames, around groups of controls that perform related functions. Espe-
cially on a crowded screen, grouping can help to avoid confusion. All
four rectangle routines need to be called twice: the first time to draw the
rectangle and the second time to redraw for an update event.

243
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» PlainFrame.c

PlainFrame.c is the simplest of the four framing routines. It draws what
you might call your basic box with a thin line for a frame.

Listing 17-1. Drawing a plain frame

PROCEDURE PlainFrame (theDialog: DialogPtr,theItemID: INTEGER);

1: /***************************************************************/
2: void PlainFrame(DialogPtr theDialog, short theItemID)

3: /***************************************************************/
4. {

5: GrafPtr savePort ; /* 0ld grafPort */
6: short itemType; /* Not used */
7: Rect itemRect; /* Size of user item */
8: Handle item; /* Not used */
9: PenState penStuff;
10: short CurveFactor;

11: GetPort (&savePort) ;

12: SetPort (theDialog) ;

13: GetPenState (&penStuff) ;

14: GetDItem(theDialog, theltemID, &itemType, &item,

&itemRect) ;

15: PenNormal () ;

16: if ((itemType && 0x007F) == 16)

17: {

18: InsetRect (&itemRect, -2, -2);

19: }
20: InsetRect (&itemRect, -1, -1);
21: FrameRect (&itemRect) ;
22: SetPenState (&penStuff) ;
23: SetPort (savePort) ;
24: }

First you pass to the routine the name and ID of the dialog you want
to draw the box around. Then you proceed with a syntax quite similar to
that of the DrawLine.c routine in Chapter 16.

After several lines of declarations you reach the statements on lines 11
and 12 and the arguments on lines 13 and 15, which are explained more
fully in the review of the FrmDeflItem.c routine in Chapter 9. Inbrief, they
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save the current grafPort and pen settings for later recall and they
substitute the ones you want for this particular dialog. The normal pen
defaults to a solid line, 1 pixel wide.

Line 14 has the potential for doing a lot of things, but you are interested
only in item rectang]les.

The code on lines 16-19 is an example of how convoluted the instruc-
tions can be to accomplish something that looks simple. This piece of
hocus-pocus first determines whether the dialog item you're drawing a
box around is an edit text box. Then it puts a frame around the box. Note
that the rectangle routines can draw a frame in any of the four styles
around anything. It doesn’t have to be a user item.

The Macintosh automatically draws a box around an edit text item,
and that box is 3 pixels out from the rectangular area you specified. This
routine covers up the Macintosh box and draws one a little bigger.

To identify the edit text as a user item, the routine masks with a 0x007F
the item type that comes back. You want to get rid of the first bit of the
typereturned. The firstbitcanbeaOoral.Ifit'sal, theitem on the screen
is enabled. The attribute of enabled or disabled can be important else-
where, but in this instance you don’t care: You just want to know the item
type. To mask out everything but the first bit, which is the enabled or
disabled flag, you AND it with a 0x007F, which stands for
0000000001111111. You take only the last 7 bits of this 16-bit word. If the
number were to represent a control, it would be 4, a button 0, a check box
1, aradio button 2, a static text 8, an edit text 16, or an icon item 32. In this
example, you have the number 16, an edit text box. You make this
rectangle 2 pixels bigger with the instructions on line 18. Remember, a
negative inset expands the box. A positive inset shrinks the box.

‘What you have just done is to replace the Macintosh’s user item box
with one that is 2 pixels larger, but only if the box is for edit text. You then
use the statement on line 20 to expand the box 1 more pixel. Doing the
expansion in two steps gives the routine greater flexibility. You want 3
pixels of space around the rectangular area of edit text, but only 1 pixel
for all other items you wish to frame.

So far, you haven’t drawn a frame; you’ve merely defined the bounds
of the rectangle. Your final call on line 21 draws the box with the default
pen, after which (in lines 22 and 23) you restore the settings for the pen
and the grafPort to what you had before starting the routine.
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ThickFrame.c

This routine draws a thick frame around your box.

Listing 17-2. Drawing a thick frame

PROCEDURE ThickFrame (theDialog: DialogPtr,theItemID: INTEGER);

/* 0ld grafPort */

/* Not used */

/* Size of user item */
/* Not used */

1: /***************************************************************/
2: void ThickFrame(DialogPtr theDialog, short theItemID)
3: /***************************************************************/
4. {
5: GrafPtr savePort ;
6: short itenType;
7: Rect itemRect;
8: Handle item;
9: PenState penStuff;
10: GetPort (&savePort) ;
11: SetPort (theDialog) ;
12: GetPenState (&penStuff) ;
13: GetDItem(theDialog, theltemID, &itemType, &item,
&itemRect) ;
14: PenNormal () ;
15: if ((itemType && 0x007F) == 16)
16: {
17: InsetRect (&itemRect, -2, -2);
18: }
19: PenSize(2, 2);
20: InsetRect (&itemRect, -2, -2);
21: FrameRect (&itemRect) ;
22: SetPenState (&penStuff) ;
23: SetPort (savePort) ;
24: '}

ThickFrame.c is almost identical to PlainFrame.c, just described. The
only difference is that you can set the pen to draw a frame 2 or more pixels
wide instead of a skinny 1 pixel wide. You can modify the routine
ThickFrame.c to make the width a variable that is passed in instead of

being fixed.
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DoubleFrame.c

DoubleFrame.c draws a double-line frame around a box.

Listing 17-3. Drawing a double frame

PROCEDURE DoubleFrame (theDialog: DialogPtr,theltemID: INTEGER);

1: /***************************************************************/
2: void DoubleFrame(DialogPtr theDialog, short theItemID)

3: /***************************************************************/
4: {

5: GrafPtr savePort; /* 0l1d grafPort */
6: short itemType; /* Not used */
7: Rect itemRect ; /* Size of user item */
8: Handle item; /* Not used */
9: PenState penStuff;

10: short CurveFactor;

11: GetPort (&savePort) ;

12: SetPort (theDialog) ;

13: GetPenState (&penStuff) ;

14: GetDItem(theDialog, theltemID, &itemType, &item,

&itemRect) ;

15: PenNormal () ;

16: if ((itemType && 0x007F) == 16)
17: {

18: InsetRect (&itemRect, -2, -2);

19: }
20: PenSize(2, 2);
21: InsetRect (&itemRect, -2, -2);
22: FrameRect (&itemRect) ;
23: PenSize(l, 1);
24: InsetRect (&itemRect, -3, -3);
25: FrameRect (&itemRect) ;
26: SetPenState (&penStuff) ;

27: SetPort (savePort) ;
28: }

This routine, again, is almost identical to the routine for drawing a
plain frame. A double frame consists of one rectangular box outside
another. On lines 20-25 you substitute instructions that set the pen size
to 2 pixels, outset the rectangle 2 pixels, frame the rectangle, change the
pensize to 1 pixel, outset the rectangle 3 more pixels, and draw another
frame.
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» ShadowFrame.c

The fourth in this quartet of framing routines gives a three-dimensional
look to a box by drawing a shadow. You'll see that the routine is not very
different from the other three.

Listing 17-4. Drawing a shadow frame

PROCEDURE ShadowFrame (theDialog: DialogPtr,theItemID: INTEGER);

W oUW
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15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:

/***************************************************************/

void ShadowFrame (DialogPtr theDialog, short theItemID)

/***************************************************************/

{

GrafPtr savePort ;
short itemType;
Rect itemRect ;
Handle item;
PenState pensStuff;
short v, h;
GetPort (&savePort) ;
SetPort (theDialog) ;

GetPenState (&penStuff) ;

/* 0l1d grafPort

/* Not used

/* Size of user item
/* Not used

GetDItem(theDialog, theItemID, &itemType, &item,

&itemRect) ;
PenNormal () ;
if ((itemType && 0x007F) == 16)
{

InsetRect (&itemRect, -2, -2);
}
InsetRect (&itemRect, -1, -1);
FrameRect (&itemRect) ;
PenSize(2, 2);
InsetRect (&itemRect, 1, 1);
OffsetRect (&itemRect, 1, 1);
v = itemRect.left;
h = itemRect.bottom;
MoveTo(v, h);
v = itemRect.right;
LineTo(v, h);
h = itemRect.top;
LineTo(v, h);
SetPenState (&penStuff) ;
SetPort (savePort) ;

*/
*/
*/
*/
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Call the routine with the pointer and with the item you want to draw
the frame around. Moving down to the program itself, you make special
allowance if the item is edit text (line 16). On lines 20-22 you outset the
rectangle by 1 pixel, draw a frame around it, and set the pen size to 2
pixels. Then onlines 23 and 24 you inset the rectangle by 1 pixel and offset
it 1 pixel to the right and 1 pixel down. Lines 25-27 get the vertical and
horizontal coordinates of the point where you want to put the pen down
and move to that position. Lines 28-31 draw a line to form the bottom
shadow of the box and, without picking the pen up, form the right-hand
shadow by drawing another line from the bottom right to the top right.

Moving and line drawing are built-in capabilities of the Toolbox, but
you’re on your own if you want a shadow box. That’s why we wrote this
routine.

A Simple Rectangle Example

This section contains a pair of source code listings that demonstrate the
four routines in this chapter. The pair consists of one file with the
extension .cand another file, containing the resources, with the extension
.R. The two types of files always go together to make up an application.

RectExample.c

This program is so similar to LineExample.c, reviewed in Chapter 16,
that we will not describe it here in as much detail. RectExample.c draws
four rectangular boxes, each with a different kind of frame (see Figure 17-
1), whereas LineExample.c draws nine thicknesses of line.

Listing 17-5. Example rectangular frames

/********************************************************************/

void main() /* Routine to test rects */
/*********************************i**********************************/

{

Ptr theDialog;

short itemHit;

InitToolBox() ;

OpenResources ("Rect.rsrc") ; /* For development purposes */

CenterDialog (300) ;
OpenStandardDialog (&theDialog, 300);
FrmDefItem(theDialog) ;

PlainFrame (theDialog, 3):;
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DoubleFrame (theDialog,

ThickFrame (theDialog,

ShadowFrame (theDialog,

for (;;)
{

4);

5);

6);

MyModalDialog (&itemHit) ;
switch (itemHit)

{
case (1):
break;

case (-updateEvt):
BeginUpdate (theDialog) ;

UpDialog (theDialog) ;
FrmDefItem(theDialog) ;
PlainFrame (theDialog, 3);
DoubleFrame (theDialog, 4);
ThickFrame (theDialog, 5);
ShadowFrame (theDialog, 6);

EndUpdate (theDialog) ;

continue;
default:
continue;
}
break;

}

DisposeDialog(theDialog) ;

Rect Example

by John C. May and Pat Whittle

Plain

Thick

Shadow

G

Figure 17-1. Examples of rectangular frames

/* Quit */

/* Update events */

/* All other events */



» A Simple Rectangle Example 251

You start with a call to initialize the Toolbox and follow with a call to
open resources file Rect.rsrc, which is the output of the compiler. The
next calls open and center the dialog, and you pass them the ID 300. A call
to the modal dialog begins an endless for-loop, waiting for someone to
press the Quit button or for an update event to occur. Next you draw the
default item—the Quit button—with a double frame, and then draw the
four different styles of boxes. Finally, you dispose of the dialog and
branch out of the program.

RectExample.R

RectExample.R is the resource file that forms a pair with RectExample.c
in a demonstration application that draws four types of rectangular
frames on the screen.

Listing 17-6. Resource file for example of rectangular frames

Rect.rsrc
rsrcRSED

Type DLOG

Rect Test, 300
Rect Test

50 50 346 406
Visible NoGoAway
1

300

300

Type DITL
Rect Test, 300
10

* 1

Button Enabled
258 288 278 348
Quit

* 2

StaticText Disabled

13 25 63 295

Rect Example\0Dby John C. May and Pat Whittle
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* 3
Userltem Enabled
80 50 160 130

* 4
Userltem Enabled
200 50 280 130

* 5
Userltem Enabled
80 170 160 250

* 6
UserItem Enabled
200 170 280 250

* 7

StaticText Disabled
110 73 130 112
Plain

* 8

StaticText Disabled
110 194 130 234
Thick

* 9

StaticText Disabled
230 68 250 115
Double

* 10

StaticText Disabled
230 184 250 240
Shadow

The opening statement, Rect.rsrc, tells the compiler where to put the
output. The name of the file being created is rsrcRSED.

Type 'DLOG' is a type statement. Rect Test is the name and 300 the ID
of the dialog box. The other lines in that group give further details, such
as coordinates.

Type 'DITL', short for dialog items list, enumerates the ten items
appearing in the dialog. Item 1 is the Quit button. It is enabled, meaning
that it will execute a Quit when pressed. If it were disabled, pressing it
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would do nothing except exercise your index finger. Item 2 comprises
two lines of static text with the name of the dialog and the programmers
who devised it. Items 3 through 6 are the four types of box—plain, thick,
double, and shadow—and items 7 through 10 are the static text labels
placed inside each box to identify its type.

Summary

This chapter presented four rectangle routines that you can use for
esthetics and clarity to draw plain, thick, double, and shadow frames
around dialogs, alert boxes, and user items. Once you understand these
routines, you can use your artistic sense to develop boxes in your own
style.

Recommended Reading

Apple Computer. Inside Macintosh, Vol. 1. Reading, MA: Addison-
Wesley, 1985.
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P> Overview of Scrolling Lists

Probably the most familiar example of a scrolling list is the alphabetical
list of files that appears in a dialog box when you select the Open
command from the File menu. If there are too many file names to view in the
box at the same time, you can see the hidden ones by using the scroll bar.
Click in the gray area of the bar, or drag the scroll box, or click the up ordown
scroll arrow, or type the first letter of the file name. If the files are so few that
they all fit in the box, the scroll bar is unshaded and inoperative.

You can use scrolling lists for many different character strings, not just
for file names. The routines in this chapter offer a suite of tools for
handling scrolling lists. They all make use of the List Manager, which
implements scrolling lists. You won’t find List Manager in the Toolbox
of the original Macintosh. If early users of the Macintosh wanted scroll-
ing lists, they had to write their own scrolling list routines from scratch.
Early examples of such homespun scrolling lists appear in the get fileand
put file routines still seen at work in the familiar Open and Save
commands of the File menu. They were created without the help of List
Manager, which was not included in the Toolbox until Volume 4 of Inside
Macintosh came out around the same time as the Macintosh Plus in the
mid-1980s.

Apple took a somewhat unusual approach when it introduced List
Manager on the newer machines. Apple called the List Manager a
“package” and placed it as a resource, 'PACK', with an ID of 0, in the
System file. When you call up packages, including the List Manager, they

255
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all have the same trap number. They also have an additional variable
that’s passed into this Toolbox trap to indicate which routine within the
package needs to be executed. Symantec’s THINK C has a transparent
procedure for handling List Manager packages. Some other compilers do
not, so look in your manual for guidance if you're not using THINK C.

Alistis just a set of strings in a matrix. The strings associated with the
Open and Save commands of the File menu are in a single column that
moves one way only, up or down. List Manager provides the capability
of using both horizontal and vertical scrolling in the same array. The
scrolling list routines in this chapter are devised for vertical scrolling,
which is the most common and most useful one-dimensional arrangement.

List Manager is much like Microsoft’s spreadsheet application Excel in
its use of cells. Each string in the scrolling list goes into a cell, and the cells
in these routines are stacked in a vertical column. Despite the resem-
blance to Excel, however, List Manager is not a spreadsheet program, just
as TextEdit is not a word processor.

Associated with every list you create is a list record. The record
contains some useful constants. For example, a program may be such that
you can select only one item in a list; that is, you can’t hold down the Shift
key and select multiple items. If you want that capability, there’s a flag
you can set.

Each routine in this chapter can be split into four main parts.

Initialize = Draws the scrolling list on the screen. Resets variables to
their starting value.

Do Does what the user wants when he or she presses a key or
clicks the mouse.
Update Updates the screen when an update event occurs.

Dispose Gets rid of temporary variables and settings that have

served their purpose, so are no longer needed,when you’re
through.

By the Way »

All the routines and functions in this chapter work in concert to bring
up a scrolling list on the screen, allow the user to select an item, and tell
other parts of the program what'’s going on so that the user’s instructions
are acted upon.
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The scrolling list routines and functions in this chapter use several List
Manager routines summarized in Table 18-1.

Table 18-1. List Manager Routines Used in This Chapter

Routines Description

LAddRow Adds a row to a list

LClick Returns true if double-click in cell
LDoDraw Sets List Manager to drawing mode
LDraw Draws cell after entry or selection
LGetCell Returns copy of cell’s contents
LLastClick  Returns coordinates of clicked cell
LNew Creates a new list

LSetCell Modifies cell contents

LUpdate Redraws visible cells

» Drawing a Scrolling List

The first step in creating a scrolling list is to draw it on the screen and
initialize it. That’s the purpose of DrawScrollList.c. When the screen
needs to be redrawn in an update, call UpScrollList.c, described later in
this chapter. No dispose routines are necessary in this group, because the
scrolling lists fit into dialog boxes, which do their own disposing.

» DrawsScrollList.c

This routine draws the scrolling list on the screen and takes care of any
needed initialization.

Listing 18-1. Drawing a scrolling list

PROCEDURE DrawScrollList (theDialog: DialogPtr; theltem: Integer;
theListHandle: ListHandle);

/***************************************************************/

void DrawScrollList (DialogPtr theDialog, short theltem,
ListHandle* theListHandle)

/***************************************************************/

{

g W N
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6: short itemType; /* Not used */
7: Rect itemRect; /* Not used */
8: Handle item; /* Handle to edit text */
9: Rect dataBounds;

10: Point cSize;

11: GrafpPtr savePort ; /* 01d grafbPort */
12: GetPort (&savePort) ; /* Save old port */
13: SetPort (theDialog) ;

14: GetDItem(theDialog, theltem, &itemType,

15: &item, &itemRect); /* Get user item handle */
16: itemRect.right = itemRect.right - 15; /* Room for scroll */
17: InsetRect (&itemRect, -1, -1); /* Set for framing */
18: FrameRect (&itemRect) ; /* Frame it */
19: InsetRect (&itemRect, +1, +1); /* Restore */
20: SetRect (&dataBounds, 0, 0, 1, 0); /* Set list up */
21: SetPt (&cSize, 0, 0); /* Set cell size */
22: *theListHandle = LNew(&itemRect, &dataBounds,&cSize, O,

23: theDialog, true, false, false, true); /* Make the list */
24: LDoDraw (true, *theListHandle); /* Draw it */
25: SetPort (savePort) ; /* Restore old port */
26: }

DrawScrollList.c requires you to pass in a pointer to the dialog box;
also required is the item number of a user item you've created in ResEdit,
plus ahandle to the list record. The user item is simply a rectangle drawn
within the dialog box to contain the scrolling list. This rectangle lets you
know how big the list has to be. What is returned is a list handle.

After the customary getting and setting the port, the statement on line
14 returns several variables, of which the only one you use is the item
rectangle. This tells you where to draw the scrolling list and how big it’s
going to be.

The next three statements on lines 16-18 manipulate the rectangle in
several desirable ways. Reducing the rectangle by 15 pixels provides
space for a vertical scroll bar that’s going to be placed on the right-hand
side of the list. Increasing the whole rectangle by 1 pixel makes room for
a frame to be drawn around the rectangle. Up to this point, the rectangle
is merely an area defined by a set of coordinates. Framing the rectangle
draws a box around the area so that it presents the familiar appearance
of a scrolling list.
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Now that you're through with drawing the box, shrink it by 1 pixel to
its original size with the statement on line 19.

Next, make the Toolbox call online 20 to set a new rectangle, dataBounds,
with the values representing the screen coordinates top left 0, left 0,
bottom 1, and bottom right 0. These values tell the List Manager that the
first cell is 0, 0 and the next cell is 1, 0.

The statement on line 21 makes another Toolbox call, into which you
pass the cell size of your pixels. List Manager then does a good job of
calculating the cell size, taking into account such factors as font type and
font size.

Lines 22 and 23 call a Toolbox List Manager routine named LNew,
which creates the empty list. Passit the variables &itemRect, &dataBounds,
and &cSize. Following &cSize is a procedure pointer that plays no partin
this routine, so pass it 0. The last fragments in the statement are four flags
that need to be passed into the list. They are, in order, drawlt, hasGrow,
scrollHoriz, and scrollVert. Assign the value true to drawlt because you
want to draw the box now; false to hasGrow because the scrolling list
doesn’t have a size box; false to scrollHoriz because you don’t want a
horizontal scroll bar; and true to scrollVert because you do want a vertical
scroll bar. One variation you might want to consider is to set the drawlt
flag to false to save a little processing time if you have an exceptionally
long list.

Call the List Manager routine LDoDraw with the statement on line 24
to make sure the drawlt flag is true. It's worthwhile taking this precaution
against the possibility that the List Manager routine has automatically
set the flag to false. A true flag here is also needed if you've set the drawlt
flag to false in the previous statement for the sake of speed.

After setting the grafPort back to its original value, you're done.
You've drawn the box on the screen, inserted an empty list, and added
ascroll bar on the right side of the box. Also, you have a pointer to the list
record.

Handling the Scrolling List

Once you have drawn a scrolling list and put it into your program, you
need a means of handling whichever item on the list the user selects. The
routine in this section gives you the means of handling that list.
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» DoScrollList.c

When a user double-clicks on an item in a scrolling list, this routine—
more properly a function because it returns a value—takes the appropri-
ate action.

Listing 18-2. Handling the selection of an item in a scrolling list

FUNCTION DoScrollList (theListHandle: ListHandle) :BOOLEAN;

1: /**)\-************************************************************/
2: char DoScrollList (ListHandle theListHandle)

3 . /***************************************************************/
4: |

S: short modifier;

6: Point where;

7: char status;

8: GetMouse (&where) ;

9: modifier=0;

10: if (OptionIsDown()) modifier = modifier + 2048;

11: if (CapsLockIsDown()) modifier = modifier + 1024;

12: if (ShiftIsDown()) modifier = modifier + 512;

13: if (CommandIsDown()) modifier = modifier + 256;

14: if ( !'Button()) modifier = modifier + 128;

15: status = IClick(where, modifier, theListHandle);

16: return(status) ;

17: }

This function requires only the handle to the list. When you click
inside a cell of the scrolling list, the function returns a TRUE.

Skip down to the statement on line 15. This calls a Toolbox routine that
responds to several events, such as a mouse click in what Apple calls the
destination rectangle in the scroll bar of the list. The LClick routine
requires you to pass information—where the mouse was clicked and the
modifier flag—that can sometimes be hard to get, especially from a
dialog box. If you're writing your own event loop, both pieces of
information are readily available from the event record; however, in a
dialog box using the routine ModalDialog that’s built into the Dialog
Manager, the information isn’t easily obtained. It isn’t global, so you
have to reconstruct both the where and the modifier variables.

You start by calling the Toolbox routine GetMouse on line 8. It returns
where, which is the variable telling where in the dialog box the mouse was
pressed.
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Getting the modifier is not as straightforward. The modifier flag
contains quite a lot of information stuffed into 2 bytes, or 16 bits. Is the
Option key down? Is Caps Lock down? Is Shift down? Is the Command
key (8) down? Is the mouse button down? In all these instances, no is
0 and yes is 1. Also included in the modifier flag is a 0 or a 1 denoting
whether a window is being activated or inactivated. DoScrollList.c
doesn’t need that information, so the function ignores it.

The statement on line 9 sets the modifier to 0. Then the if-tests on lines
10-14 build the 2-byte modifier flag. If the Option key is down, set bit 11
to 1, equivalent to the constant 2048; if Caps Lock is down, set bit 10 to 1
by adding 1024 to that constant; and so on. Line 14 is a little different from
the other if-tests. It says: “If the mouse button is not pressed, set bit 7 to
0. The modifier is then equal to the modifier plus 128.”

Returning to the routine LClick on line 15, you pass it the variable
indicating where the mouse was pushed, the modifier flag, and the
handle to the list. What you get returned is a status report, telling you
whether the user double-clicked on a particular cell. You then pass the
status back to the calling routine.

Updating a Scrolling List

After you have handled the item on the scrolling list, you need to update,
or redraw, the list.

UpScrollList.c

UpScrollList.c redraws the scrolling list at the time of an update.

Listing 18-3. Updating a scrolling list

PROCEDURE UpScrollList (theDialog: DialogPtr; theListHandle:
ListHandle) ;

1: /*****************'k*********************************************/
2: void UpScrollList (DialogPtr theDialog,ListHandle

theListHandle)
3: /******'k********************************************************/
4: {
5: Rect tempRect ;
6: GrafpPtr savePort; /* 01d grafPort */
7: GetPort (&savePort) ; /* Save old port */
8: SetPort (theDialog) ;
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9: LUpDate (theDialog->visRgn, theListHandle);
10: DrawControls (theDialog) ;
11: tempRect = (*theListHandle)->rView;
12: InsetRect (&tempRect, -1, -1);
13: FrameRect (&tempRect) ;
14: SetPort (savePort) ; /* Restore old port */
15: }

This routine requires you to pass in the dialog box pointer and the
handle to the list you want updated.

After saving the old port and getting the new port, you call the List
Manager routine LUpDate with the statement on line 9 to pass in the
visible region of the window, which is part of the information in the
dialog record. LUpDate updates the scrolling list, but not the scroll bar
controls. To redraw all the controls in the dialog window, call the routine
DrawControls on line 10 and pass it the dialog.

The code on lines 11 and 12 digs out the size of the scrolling list
rectangle from the list record and increases the dimensions by 1 pixel on
all four sides to make room for the frame. Your call to FrameRect on line
13 redraws the frame around the scrolling list.

All that remains is to set the grafPort back to the original values,
completing the update. ‘

» Setting the Cells of the Scrolling List

As youmay have read earlier in this chapter, each string in a scrolling list
fits into its own cell. Individual cells are numbered in the same manner
as pixels. The first, up in the top left corner, is 00. Next in the horizontal
direction is 10, then comes 20, and so on. Going down vertically from cell
00, you have 01, 02, 03, and so on. The routines in this book are one-
dimensional (up and down) so they follow the 01 sequence.

» AddCell.c

Suppose you already have a scrolling list and you want to insert a new
string. This is the routine to call.
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Listing 18-4. Adding a cell to a scrolling list

PROCEDURE AddCell (theString: Str255; theListHandle: ListHandle);

/***************************************************************/

void AddCell (Str255 theString, ListHandle theListHandle)
/***************************************************************/
{

short YOow;

row = LAddRow(1l, 1, theListHandle);

SetCell (row, theString, theListHandle);

}

0 oUW N
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Pass in the Pascal string you want to add to your scrolling list, and pass
inahandle to your list. Call the Toolbox routine LAddRow on line 6. Pass
in the row number 1, 1 and the list handle.

An extra cell is then appended to your scrolling list, and LAddRow
returns the number of the added row. Pass that row number to the
SetCell.c routine, which follows. Also pass in both the string you want
put into the cell and the list handle.

SetCell.c

SetCell.c takes a string, a cell number, and a handle to a list, then puts the
string inside the cell.
Listing 18-56. Setting the contents of a cell in a scrolling list

PROCEDURE SetCell (theItem: Integer; theString: Str255;
thelListHandle: ListHandle);

[

/***************************************************************/

void SetCell (short item,Str255 theString, ListHandle
theListHandle)

/***************************************************************/

{

N

short theLength;

Cell theCell;

SetPt (&theCell, 0, item);

theLength = theString[0];

LSetCell (&theString[1l], theLength, theCell, theListHandle);
LDraw(theCell, theListHandle);

P O WO oUW
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SetCell.c requires the string and the handle to the list. As with the other
routines and functions in this group, the assumption is that the scrolling
list has only a vertical dimension. You want to distinguish the cell,
named theCell, from the string, named item. Each cell needs both a
horizontal and a vertical coordinate, but the strings are simply numbered
in sequence from the top of the scrolling list.

Convert the item number to a cell by calling the Toolbox routine SetPt
with the statement on line 7. The 0, which is the number of the first
column, is the first coordinate of the cell, and the item number is the other
coordinate.

Line 8 states a well-known fact about Pascal strings: The first byte of
the string is its length.

Call the List Manager routine LSetCell with the statement on line 9.
Strange to say, this Apple routine does not accept a Pascal string. Not
only do you have to pass in a pointer to the string, but you must also pass
in the length of the string as a separate variable.

Now that the cell is set, the time has come to redraw the string on the
screen. Call the List Manager routine LDraw with the statement on line
10. Pass it the cell you want redrawn and the handle to the list. That’s all
there is to this routine.

P Getting the Cells of the Scrolling List

Often you will want to get the contents of a cell that has been selected and
have it give you the Pascal string so that you can manipulate that string.
You may also want to know if the user has double-clicked on a cell. The
two routines in this section will help you accomplish these aims.

p» GetCell.c

This routine gets a string from a cell and is therefore the opposite of
SetCell.c, which puts a string into a cell.
Listing 18-6. Getting the contents of a cell in a scrolling list

PROCEDURE GetCell (theItem: Integer; VAR theString: Str255;
theListHandle: ListHandle);

1: /****************************‘k**********************************/

2: void GetCell (short item, Str255 theString, ListHandle
theListHandle)

3: /***************************************************************/

4: {
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S: short theLength;

6: Cell theCell;

7: if (item > 0)

8: {

9: SetPt (&theCell, 0, item);

10: theLength = theString([0];

11: LGetCell (&theString[1l], theLength, theCell,
theListHandle) ;

12: }

13: 1}

As a preliminary to this code review, please read the description of
SetCell.c, just described. GetCell.c requires the item (the vertical compo-
nent of the cell), the Pascal string that it’s going to be returning, and the
handle to the list.

The if-test on line 7 says that if the item number is greater than 0, call
the Toolbox routine, SetPt on line 9 which sets the cell equal to 0 followed
by the item number; for example, 0, 4 if the item is the fourth string in the
list.

Line 10 returns the string length, which is required by the next
statement, on line 11. Pass in a pointer to the string, the length, the
number of the cell from which you want to get the string, and the handle
to the list.

Back comes the string, and the routine is complete.

GetlListString.c

A function rather than a routine, GetListString.c returns a value: the
string on which the user has double-clicked in a scrolling list.
Listing 18-7. Getting the double-clicked string in a scrolling list

FUNCTION GetListString (VAR theString: Str255;
theListHandle: ListHandle) :BOOLEAN;

=
.

/***************************************************************/

char GetListString(Str255 theString, ListHandle
theListHandle)

/***************************************************************/

{

N
.

char status = false;
Cell theCell;

if (DoScrollList (theListHandle))
{

00 o0 U W
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9: theCell = LLastClick(theListHandle) ;

10: GetCell (theCell.v, &theString, theListHandle);
11: status = true;

12: }

13: return(status) ;

14: }

This function consists largely of an if-test (line 7) that determines
whether the user has double-clicked on a scrolling list item. DoScrollList
is a List Manager routine.

On line 10 you call GetCell.c and pass it the vertical component of the
desired cell in the scrolling list. The assumption is that the list has only
one scrolling dimension—up and down—the conventional direction of
ascrolling list. You pass it the handle to the list, and it returns the string.
If the user has indeed double-clicked on the string, the value TRUE is
returned; otherwise, the returned value is FALSE.

» Selecting and Unselecting Cells in a Scrolling List

If you have developed a scrolling list and you want to have a particular
item already selected—say, the first item or an often-selected item—
when the list appears on the screen, then you need a routine that will
perform that function. It does not happen automatically. At the same
time, if the user selects another item on the list, you need a means of
unselecting the item you had preselected. The two routines in this section
accomplish these functions for you.

» SelectCell.c

SelectCell.c does what its name implies: It enables you to select a
particular cell in the scrolling list and highlight that cell.

Listing 18-8. Selecting a cell in a scrolling list

PROCEDURE SelectCell (theItem: Integer; theListHandle: ListHandle);

/***************************************************************/

void SelectCell (short item, ListHandle theListHandle)

/***************************************************************/
{

Cell theCell;

SetPt (&theCell, 0, item);

LSetSelect (true, theCell, theListHandle);
}

0 oUW
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Call theroutine. Passit the item, which is the vertical component of the
cell. Together with the 0 representing the horizontal component, that is
enough information to identify the cell. (Look at SetCell.c, reviewed
earlier in this chapter, for more details.)

Call the List Manager routine LSetSelect. Pass it true, meaning you
want to make that cell selected. Pass it the handle to the list containing the
desired cell. LSetSelect does the highlighting for you.

UnselectCell.c

UnselectCell.c does the opposite of SelectCell.c by giving you the means
to unselect a cell.

Listing 18-9. Unselecting a cell in a scrolling list

PROCEDURE UnselectCell (theItem: Integer; theListHandle: ListHandle);

/***************************************************************/

void UnselectCell (short item, ListHandle theListHandle)
/***************************************************************/
{

Cell theCell;

SetPt (&theCell, 0, item);

LSetSelect (false, theCell, theListHandle);
}

0 o0 U W

The code for this routine is the same as in SelectCell.c, except that you
pass false to the List Manager routine LSetSelect.

Setting the Cells of the Scrolling List
from a String List Resource

The first routine described in this chapter, DrawScrollList.c, took care of
drawing a dialog box containing an empty scrolling list with a vertical
scroll bar. Since empty Scrolling lists are of pathetic value, you need a
routine that will put names or other information into your empty list.
GetStringList.c does just that.
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» GetStringlist.c

GetStringList.c goes into the resource thatholds your string list, retrieves
the strings, and fills in the empty cells of the scrolling list.

Listing 18-10. Getting strings from a resource to fill a scrolling list

PROCEDURE GetStringList (theID: Integer; theListHandle: ListHandle);

l: /***************************************************************/
2: void GetStringList (short theID, ListHandle theListHandle)
3: /***************************************************************/
4: {
5: Handle theHandle;
6: Ptr thePointer;
7: short i, 3;
8: short numStrings;
9: char stringLen;
10: Str255 theString;
11: short row;
12: theHandle = GetResource('STR#', thelD);
13: HLock (theHandle) ;
14: thePointer = *theHandle;
15: numStrings = *thePointer;
16: row = LAddRow (numStrings, 1, theListHandle);
17: thePointer = thePointer + 2;
18: for (i = 1; i<= numStrings; i++)
19: {
20: stringlen = *thePointer;
21: thePointer = thePointer + 1;
22: if (stringLen > 0)
23: {
24: for (j = 1; j <= stringLen; j++)
25: {
26: theString[j] = *thePointer;
27: thePointer = thePointer + 1;
28: } .
29: SetCell(i-1, theString, theListHandle);
30: }
31: }
32: HUnlock (theHandle) ;
33: }
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In the function definition at the top of the listing, short thelD is the
number of the resource containing your string list; theListHandle is the
handle to that string list.

The first active code on line 12 gets a handle to a string list resource,
'STR#', whose ID number you pass in. Having got the handle, lock it
down with the statement on line 13 so the data it points to won't get
moved. If the data were moved, the pointer would still point to the same
place in memory, but that memory space would contain garbage.

Online 14 dereference the handle to convert it to a pointer. Determine
the number of strings with the statement on line 15, which says, “The
number of strings in your string list resource equals the information to
which the pointer points.”

Use the statement on line 16 to call the List Manager routine LAddRow,
and pass in the number of rows you want to add after and including row 1.

The data representing the number of strings was only 2 bytes long.
Now is the time to bump the pointer 2 bytes over so that it points to data
in the next two places in memory (line 17).

A for-loop on line 18 says, “For i equal to 1, as long as i is less than or
equal to the number of strings, keep looping.” Since all the strings in your
scrolling list are in Pascal and the first byte of a Pascal string is the length
of the string, the statement on line 20 affirms that the string length is
equal to the value pointed to.

Bump the pointer by 1 byte on line 21 so that it points to the first
character in your first string.

The if-test on line 22 says, “If the string length is greater than 0,
signifying that I have an actual string, do the following for-loop.” The
interior for-loop on lines 23-28 states, “For j equal to 1, and as long as j
is equal to or less than the string length, keep looping, bumping j with
each loop.” The upshot is that you're moving a copy of the first string,
character by character, from the string resource into a temporary vari-
able, theString. When you're done with the first for-loop, you have the
first of your strings in the temporary variable.

Call SetCell.c on line 29. This routine requires you to enter the cell
number, which you’ll recall is 0, for the top left of the box. Subtract 1 to
get cell number 0, because strings begin with 1 and cells begin with 0.

The first time through this loop, i is equal to 1. Pass it the Pascal string
and the handle to the List Manager. Up to this point you have only blank
cells. These steps fill in the first blank cell with your first string.

Do another for-loop, putting the next string into the temporary vari-
able theString and calling SetCell.c to fill in the second blank cell. Loop
until all your strings reside in your scrolling list.

Finally, unlock the handle to the string resource.
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By the Way »

» A Simple Scrolling List Example

This section contains a pair of source code listings that demonstrate the
scrolling list routines in this chapter. The pair consists of one file with the
extension .c and another file, containing the resources, with the extension
.R. The two types of files always go together to make up an application.

» ScrollinglListExample.c

The following example uses four of the routines in this chapter to
produce a scrolling list containing the names of ancient Greek cities (see
Figure 18-1).

Listing 18-11. Example of a scrolling list

/********************************************************************/

void main() /* Routine to test scrolling list */
/********************************************************************/

{

Ptr theDialog;
short itemHit;
ListHandle theListHandle;
Str255 theString;
InitToolBox () ;

CenterDialog(300) ;

OpenStandardDialog (&theDialog, 300);
DrawSList (theDialog, 3, &theListHandle);
GetStringList (300, &theListHandle);
PutEditString(theDialog, 2, "\pAncient Greek City");
FrmDefItem(theDialog) ;
ShadowFrame (theDialog, 3);
for (;:)
{

MyModalDialog (&itemHit) ;

switch (itemHit)

{
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case (1): /* Quit */

break;
case (3):
if (GetListString(theString, theListHandle))
{
PutEdString(theDialog, 2, theString);
}

continue;

case (-updateEvt): /* Update events */

BeginUpdate (theDialog) ;
UpDialog (theDialog) ;
UpSList (theDialog, theListHandle);
FrmDefItem(theDialog) ;
ShadowFrame (theDialog, 3);
EndUpdate (theDialog) ;
continue;

default /* All other events */

continue;
}
break;

}
DisposeDialog (theDialog) ;

Scrolling List Example
by John C. May and Pat Whittle

Ancient Greek City

lolkos
Orchomenos
Gla
Mycenae
Tiryns

Figure 18-1. Dialog box with an example of a scrolling list
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» ScrollingListExample.R

This section contains the resource file for the scrolling list example.

Listing 18-12. Resource file for example of a scrolling list

ScrollListExample.rsrc

rsrcRSED
Type DLOG

,300 ; ;Resource ID
Untitledl ;:Dialog title
50 120 288 492 ;:Top Left Bottom Right
Visible NoGoAway ; ;Visible GoAway
1 ; ;ProcID, dialog def ID
1 ; :Refcon, reference value
300 ;:ID of item list
Type DITL

,300 ; iResource ID
4
* 1

BtnItem Enabled
207 292 227 362
Quit

* 2
EditText Enabled
84 168 105 295

* 3
UserItem Enabled
112 168 192 295

* 4

StatText Disabled

16 66 66 336

Scrolling List Example\ODby John C. May and Pat Whittle

Type STR#
,300

25

Iolkos

Orchomenos
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Gla
Mycenae
Tiryns
Sparta
Pylos
Thebes

© Cydonia

Amnisos
Knossos
Phaestos
Miletus
Ilios
Lemnos
Assuwa
Hapalla
Arzawa
Halicarnassos
Kos
Chios
Lesbos
Lemnos
Athens
Keftiu

Summary

This chapter presented ten routines that draw, handle, and update
scrolling lists and their cells, as well as an example of a scrolling list and
a brief overview of List Manager. Remember that you can use scrolling
lists for many different types of character strings, not just for file names.

Recommended Reading

For a copy of the Apple Technical Note listed below, call Apple Profes-
sional Developers Association, (408)-974-4897.

Apple Technical Note No. 203 “Don’t Abuse the Managers”

Cameron, Ray A. “Font Dialog Box Using List Manager.” (Assembly.)
The Definitive MacTutor—The Macintosh Programming Journal, Vol. 4,
1989.

Rausch, William. “List Manager Inspires Help Function Solution.” (C.)

The Essential MacTutor—The Macintosh Programming Journal, Vol. 3,
1988.
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Waters, Bryan. “How to Write a Spreadsheet in LS C.” (C.) The Best of
MacTutor—The Macintosh Programming Journal, Vol. 5, 1990.

Wilcox, David. “Editable List & User Items.” (Pascal.) MacTutor—The
Macintosh Programming Journal, Vol. 6, No. 4, April 1990.
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P Overview of Pop-up Menus

Pop-up menus do not appear in the menu, but they show up elsewhere
on the screen, usually in a dialog box. They can be used to set values or
to select an item from a list of related items.

Pop-up menus are always characterized by a pop-up box with a
shadow frame, so the user knows a menu lurks behind. The pop-up box
usually sits to the right of the prompt box. The prompt box contains the
menu title; the “box” isinvisible so that only static textappears. When the
user clicks on the promptbox or the pop-up box, the menu pops out with
the current value in the list checked and highlighted. While the mouse
button is down, the user can move about inside the pop-up menu and
select another item, which then becomes the current value and appears
in the pop-up box when the mouse button is released.

The color (or black or white value) of the menu title in the prompt box
and the current value on the pop-up menu listalways appear highlighted
when the mouse button is down.

» Drawing a Pop-up Menu

As with many of the series of routines in this book, the routines in this
chapter that help you construct pop-up menus require that you first
draw the menu, then handle the mouse-down event, and finally update
the menu on the screen. The “Scrolling Lists” series in Chapter 18 follows
the same pattern.

275
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For the following routines, the resource file contains a user item, a
menu resource, and static text. In our example—or in your application—
they all come together to make the pop-up menu work.

» DrawPopUp.c

This routine draws the dialog box to contain a pop-up menu. It comes
complete with static text, a Quit button, a prompt box, and a pop-up box.
Listing 19-1. Drawing a pop-up menu in a dialog box

PROCEDURE DrawPopUp (theDialog: DialogPtr, itemHit: INTEGER, popMenulD:
INTEGER, VAR popMenu: MenuHandle, choice: INTEGER);

1: /~k*************************************************************/
2: void DrawPopUp(DialogPtr theDialog, short itemHit,

3: short popMenuID, MenuHandle* popMenu, short choice)

4: /**************************************************************/
5: {

6: SysEnvRec sysEnv;

7: char hasColor;

8: Grafbtr savePort ; /* 0ld grafPort */
9: PenState penStuff;

10: RGBColor oldBackColor; /* 0ld and new colors */
11: RGBColor oldForeColor;

12: RGBColor newBackColor;

13: RGBColor newForeColor;

14: short saveFont ; /* Font stuff */
15: short saveSize;

16: Style saveFace;

17: short saveMode;

18: short theType; /* Not used */
19: Rect theRect; /* Size of user item */
20: Handle theHdl; /* Not used */
21: short i; /* Loop index */
22: Str255 theString; /* Temporary strings */
23: short h, v; /* Offsets */
24: MCEntryPtr PMCEntry;
25: #define SysEnvironsTrap 0xA090 /* Toolbox traps */
26: #define UnknownTrap 0xA89F
27: #define SetRGBColor (rgb, r,g,b) {(rgb)->red = (r);

28: (rgb)- >green =: (g); (rgb)->blue = (b);}
29: #define leftSlop 13

30: #define bottomSlop 5
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31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42
43:
44
45:
46:
47
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76
77:

hasColor = false; /* Test for color */
if ((long)NGetTrapAddress(SysEnvironsTrap, OSTrap) !=
(long) NGetTrapAddress (UnknownTrap, ToolTrap))

SysEnvirons(1l, &sysEnv);
hasColor = sysEnv.hasColorQD;
}
GetPort (&savePort) ; /* Init port, pen, font */
SetPort (theDialog) ;
GetPenState (&penStuff) ;
if (hasColor)
{
GetForeColor (&oldForeColor) ;
GetBackColor (&oldBackColor) ;
} .
saveFont = theDialog->txFont;
saveSize = theDialog->txSize;
saveFace = theDialog->txFace;
saveMode = theDialog->txMode;
TextSize(12);
TextFont (systemFont) ;
TextMode (srcOr) ;
TextFace(0) ;
PenNormal () ;
*popMenu = GetMenu (popMenulID) ; /* Get menu handle */
for (i = 1; i <= CountMItems(popMenu); i++) /* Uncheck all */
{
CheckItem(popMenu, i, false);
}
CheckItem(popMenu, choice, true);
GetItem(popMenu, choice, theString); /* Check the choice */
GetDItem(theDialog, itemHit, /* Draw the popup */
&theType, &theHdl, &theRect);
InsetRect (&theRect, -1, -1);
FitString(theString,
theRect.right - theRect.left);
if (hasColor)
{
SetRGBColor (&newForeColor, 0x0000, 0x0000, 0x0000);
SetRGBColor (&newBackColor, OXFFFF, OxFFFF, OXFFFF);
RGBForeColor (&newForeColor) ;
RGBBackColor (&newBackColor) ;
}
ShadowFrame (theDialog, itemHit);
if (hasColor)
{
PMCEntry = GetMCEntry (popMenuID, O0);
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78: if (pMCEntry != NIL)
79: {
80: newBackColor = pMCEntry->mctRGB4;
81: newForeColor = pMCEntry->mctRGB1;
82: RGBForeColor (&newForeColor) ;
83: RGBBackColor (&newBackColor) ;
84: }
85: }
86: InsetRect (&theRect, 1, 1);
87: EraseRect (&theRect) ;
88: v = theRect.left + leftSlop;
89: h = theRect.bottom - bottomSlop;
90: MoveTo (v, h);
91: DrawString (theString) ;
92: if (hasColor) /* Draw the title */
93: {
94: PMCEntry = GetMCEntry (popMenuID, 0);
95: if (pMCEntry != NIL)
96: {
97: newForeColor = pMCEntry->mctRGB3;
98: RGBForeColor (&newForeColor) ;
99: RGBBackColor (&newBackColor) ;
100: }
101: }
102: GetDItem(theDialog, itemHit + 1,
103: &theType, &theHdl, &theRect);
104: GetIText (theHdl, theString);
105: v = theRect.top +
106: (* ( ((DialogPeek) theDialog) ->textH) ) ->fontAscent ;
107: h = theRect.left + 1;
108: MoveTo(h, Vv);
109: DrawString(theString) ;
110: TextFont (saveFont) ; /* Return old settings */
111: TextSize (saveSize) ;
112: TextFace (saveFace) ;
113: TextMode (saveMode) ;
114: SetPenState (&penStuff) ;
115: if (hasColor)
116: {
117: RGBForeColor (&oldForeColor) ;
118: RGBBackColor (&oldBackColor) ;
119: }
120: SetPort (savePort) ;
121: }

Onlines 2 and 3, when you call the routine, you must pass it four items:
a pointer to the dialog box; the user item number that the pop-up is going
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tobe putin (the routine makes an assumption that the static text is going
to be the user item number plus 1); the pop-up menu ID number; and a
choice—that is, the menu item that you want to have checkmarked The
routine returns a handle to the menu.

Skip the declarations on lines 6-30. Lines 31-37 find out if color is
available and, if so, set the color flag.

Lines 38-54 initialize by saving and setting the port, saving the pen
and setting it back to normal, saving the font information—name, size,
face, and mode—and resetting that information to something known.
Lines 43 and 44 save the foreground and background colors if the routine
is running on a color machine.

The statement on line 55 gets a handle to the pop-up menu.

Lines 56-59 uncheck all of theitems in the menu, and the statement on line
60 puts a check mark next to the item choice that was passed in on line 3.

After you pass it the handle to the menu and the choice on line 61, the
Menu Manager routine Getltem returns the string of the item (static text)
that will appear in the prompt box.

After you pass in the item hit, the call on lines 62 and 63 returns, among
other items, the rectangle for the pop-up box.

You inset the rectangle by a negative 1 on line 64.

The routine FitString on lines 65 and 66 determines whether the string
of the checkmarked menu item will fit in the rectangle of the pop-up box.
If itis too long, the routine automatically shortens it and adds an ellipsis
(...) to indicate that there is more to the item. FitString is one of our
routines. You will find the source code for it in Appendix B.

The if-statement on lines 67-73 sets the foreground color to black and
the background color to white.

Then, on line 74, you call another one of our routines: ShadowFrame.
This routine, found in Chapter 17, draws the shadow frame around the
pop-up box.

Lines 75-85 get the color out of the color menu table, if color exists.
They set the background color of the pop-up box to the background color
of the pop-up menu, and the color of the pop-up box’s foreground to the
color of the text.

You inset the pop-up box rectangle by a positive 1 on line 86, thereby
returning it to its original size, and you erase the rectangle on line 87. The
effect is to fill the pop-up box rectangle with the color of the background
of the menu.

The statements on lines 88-91 draw the text inside of the pop-up box
after computing the vertical and horizontal offsets.
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The if-statement on lines 92-101 gets colors, if they are available, for
the prompt box, which contains the pop-up menu title.

On lines 102 and 103, you call GetDItem and pass it the number of the
item hit plus 1; it returns the rectangle for the prompt box. You then get
the text for the prompt box with the Dialog Manager routine on line 104.

You want to redraw the static text in the box if color is available, so the
code on lines 105-109 computes the vertical and horizontal offset, moves
to that offset, and redraws the string in the box.

Lines 110-120 return the font, pen, colors, and port to their original
settings.

» Handling a Pop-up Menu

Once you have drawn the pop-up menu to the screen, you must have a
routine that will change the choice on the menu when a user clicks on a
new item in the list. The routine in this section checkmarks the new item
and moves the rectangle containing the list of items accordingly. It also
redraws the pop-up box with the new item chosen from the pop-up
menu.

» DoPopUp.c

This routine handles the mouse-down event inside the pop-up menu.

Listing 19-2. Handling a mouse-down event in a pop-up menu

PROCEDURE DoPopUp (theDialog: DialogPtr, itemHit: INTEGER, popMenulID:
INTEGER, popMenu: MenuHandle, choice: INTEGER) ;

l: /**************************************************************/
2: void DoPopUp(DialogPtr theDialog, short itemHit, short
popMenulD,

3 MenuHandle popMenu, short choice)

4 /************************************************************‘k*/
5: {

6: SysEnvRec sysEnv;

7 char hasColor;

8: GrafpPtr savePort ; /* 0ld grafPort */
9: PenState penstuff;

10: RGBColor oldBackColor; /* 0ld and new colors */
11: RGBColor oldForeColor;

12: RGBColor newBackColor;
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13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:

RGBColor newForeColor;
RGBColor 0l1dHiliteRGB;
RGBColor newHiliteRGB;
short saveFont ; /* Font stuff */
short saveSize;
Style saveFace;
short saveMode;
Point mouseLoc;
Point popLoc;
short theType; /* Not used */
Rect popUpBox ; /* Size of user item */
Rect promptBox;
Handle theHdl; /* Not used */
short h, v; /* Offsets */
MCEntryPtr pMCEntry;
Str255 theString; /* Temporary strings */
short chosen;
short newChoice;
#define SysEnvironsTrap 0xA090 /* Toolbox traps */
#define UnknownTrap 0xXA89F
#define SetRGBColor (rgb,r,g,b) {(rgb)->red = (r);
(rgb)->green = (g); (rgb)->blue = (b);}
#define leftSlop 13
#define bottomSlop 5
hasColor = false; /* Test for color */
if ((long)NGetTrapAddress (SysEnvironsTrap, OSTrap) !=
(long) NGetTrapAddress (UnknownTrap, ToolTrap))

( .

SysEnvirons(l, &sysEnv);

hasColor = sysEnv.hasColorQD;
}
GetPort (&savePort) ; /* Init port, pen, font */

SetPort (theDialog) ;
GetPenState (&penStuff) ;
if (hasColor)
{
GetForeColor (&oldForeColor) ;
GetBackColor (&oldBackColor) ;
}
saveFont = theDialog->txFont;
saveSize = theDialog->txSize;
saveFace = theDialog->txFace;
saveMode = theDialog->txMode;
TextSize(12);
TextFont (systemFont) ;
TextMode (srcOr) ;
TextFace(0) ;
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60:
61:
62:
63:

64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74 :
75:
76:
77
78:
79:
80:
81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91:
92:
93:
94:.
95:
96:
97:
98:
99:
100:
101:
102:
103:
104:

PenNormal () ;
GetMouse (&mouseloc) ;
GetDItem(theDialog, itemHit, &theType, &theHdl, &popUpBox) ;
GetDItem(theDialog, itemHit, &theType, &theHdl,
&promptBox) ;
if (hasColor)
{
0ldHiliteRGB = HiliteRGB;
PMCEntry = GetMCEntry (popMenulID, 0);
if (pMCEntry != NIL)
{
newHiliteRGB = pMCEntry->mctRGB3;
newForeColor = pMCEntry->mctRGB2;
HiliteRGB = newHiliteRGB;
BitClr(HiliteMode, pHiliteBit);
InvertRect (&promptBox) ;
HiliteRGB = oldHiliteRGB;
RGBForeColor (&newForeColor) ;
RGBBackColor (&oldBackColor) ;
v = promptBox.top + (*(((DialogPeek)
theDialog) ->textH) ) ->fontAscent;
h = promptBox.left + 1;
MoveTo(h, Vv);
DrawString (theString) ;
}
else
{
BitClr (HiliteMode, pHiliteBit);
InvertRect (&promptBox) ;
}
}
else
{
InvertRect (&promptBox) ;
}
InsertMenu (popMenu, -1);
popLoc.v = popUpBox.top;
popLoc.h = popUpBox.left;
LocalToGlobal (&popLoc) ;
CalcMenuSize (popMenu) ; /* Work around Menu Mgr bug
v = popLoc.v;
h = popLoc.h;
chosen = PopUpMenuSelect (popMenu, v, h, choice);
if (hasColor)
{
0ldHiliteRGB = HiliteRGB;

*/
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105: PMCEntry = GetMCEntry (popMenuID, O0);
106: if (pMCEntry != NIL)

107: {

108: newHiliteRGB = pMCEntry->mctRGB3;
109: newForeColor = pMCEntry->mctRGB3;
110: HiliteRGB = newHiliteRGB;

111: BitClr(HiliteMode, pHiliteBit);

112: InvertRect (&promptBox) ;

113: HiliteRGB = o0ldHiliteRGB;

114: RGBForeColor (&newForeColor) ;

115: RGBBackColor (&oldBackColor) ;

116: v = promptBox.top + (*(((DialogPeek)
117: theDialog) ->textH) ) ->fontAscent;
118: h = promptBox.left + 1;

119: MoveTo (h, Vv);

120: DrawString (theString) ;

121: }

122: else

123: {

124: BitClr(HiliteMode, pHiliteBit);

125: InvertRect (&promptBox) ;

126: }

127: }

128: else

129: {

130: InvertRect (&promptBox) ;

131: }

132: DeleteMenu (popMenulD) ;

133: if (chosen != 0)

134: {

135: newChoice = LoWord(chosen) ;

136: if (newChoice != choice)

137: {

138: CheckItem(popMenu, choice, false);
139: CheckItem(popMenu, newChoice, true);
140: choice = newChoice;

141: GetItem(popMenu, choice, theString);
142: InsetRect (&popUpBox, -1, -1);

143: FitString(theString, popUpBox.right - popUpBox.left);
144: if (hasColor)

145: {

146: SetRGBColor (&newForeColor, 0x0000, 0x0000, 0x0000);
147: SetRGBColor (&newBackColor, OXFFFF, OXFFFF, OXFFFF);
148: RGBForeColor (&newForeColor) ;

149: RGBBackColor (&newBackColor) ;

150: }
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151z ShadowFrame (theDialog, itemHit);
152 if (hasColor)

153 {

154: PMCEntry = GetMCEntry (popMenulID, 0);
1554 if (pMCEntry != NIL)

156:¢ {

157: newBackColor = pMCEntry->mctRGB4;
158: newForeColor = pMCEntry->mctRGBl;
159: RGBForeColor (&newForeColor) ;
160: RGBBackColor (&newBackColor) ;
161 }

162: }

163: InsetRect (&popUpBox, 1, 1);

164: EraseRect (&popUpBox) ;

165: v = popUpBox.left + leftSlop;

166: h = popUpBox.bottom - bottomSlop;
16% 3 MoveTo (v, h);

168: DrawString (theString) ;

169: }

170z }

Mefilics TextFont (saveFont) ; /* Return old settings */
172 TextSize (saveSize) ;

173 TextFace (saveFace) ;

174; TextMode (saveMode) ;

175 SetPenState (&penStuff) ;

176: if (hasColor)

177 {

178 RGBForeColor (&oldForeColor) ;

179: RGBBackColor (&oldBackColor) ;

180: }

181a SetPort (savePort) ;

182: 1}

183:

184: extern RGBColor HiliteRGB : 0xDAOQ;

Important » Lines 33 and 34 contain a macro. Because of its length, we ha
on two lines in this book. However, when you use this
your application, be sure to put all of the macro on on
will not tolerate a carriage return inside of a macm

The first part of this routine is very similar to DrawPopUp.c. See the
review of DrawPopUp.c earlier in this chapter for a detailed discussion
of the code.

The notable difference between the two routines starts at line 61 of
DoPopUp.c, where the call gets the location of the mouse. Then lines 62
and 63 get the pop-up and prompt boxes.
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The code on lines 64-93 highlights the pop-up and prompt boxes in
color, if it is available, or in black-and-white. See the review of
DrawPopUp.c for a discussion of foreground and background colors.
Here, when an item is highlighted, the colors switch. Note the statements
on lines 86 and 87. Assuming that color is available, you call the Toolbox
routine BitClr and pass it the global variable HiliteMode (defined in a
THINK C Include file) and the constant pHiliteBit. With this call you say,
“If I clear a bit inside of the HiliteMode variable, then the next time I say
'Invert the rectangle,' I don’t really invert the colors; instead I switch the
foreground and background colors.”

However, if the routine is not running on a color machine, the state-
ment on line 92 will invert the black and the white values.

Up to this point, you have determined that a mouse button has been
pressed, and you have highlighted the static text in the pop-up box and
in the prompt box. Now, on line 94, you bring up the pop-up menu with
the Toolbox call InsertMenu. Pass it the handle to the pop-up menu and

a negative 1.
- Lines 95 and 96 compute the location for the pop-up menu by getting
the point at which the top left-hand corner of the menu box will appear.

Line 97 converts that location to global coordinates.

On line 98 you work around a bug in the Menu Manager by calling
CalcMenuSize and passing it the handle to the pop-up menu. (This is
recommended by the Macintosh Development Technical Services at
Apple.) The call doesn’t have any visual effect, but it takes care of some
internal problem that you will definitely notice if you leave the call out.

Lines 99 and 100 break out the pop-up location point into separate
vertical and horizontal numbers.

Line 101 contains the meat of this routine by bringing the pop-up
menu to the screen. You call PopUpMenuSelect, pass it the handle to the
menu, and the vertical and horizontal coordinates of where you want the
menu to be drawn. PopUpMenuSelect returns the choice (the item
selected) and takes over. It handles the dragging up and down of the
menu as the item selected changes.

Lines 102-131 do the reverse of the procedure for highlighting the
prompt box and the selected item in the pop-up menu.

Now that the menu item has been selected and checkmarked, you
delete the pop-up menu with the statement on line 132.

The code onlines 133-170 redraws the pop-up box and the string in the
box. See the review of DrawPopUp.c earlier in this chapter (lines 60-91)
for details of the drawing procedure.

Lines 171-182 return the font, pen, colors, and port back to their
original states.
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The statement on line 184 is a C command that externalizes HiliteRGB.
That is a low-memory global variable that was not set up by THINK C,
but was set up by hand for this routine. The command sets it outside of
the program space.

» Updating a Pop-up Menu

After a mouse-down event inside of the pop-up menu, you need to
update and redraw the shadow-frame pop-up box and redraw the

prompt box.

» UpPopUp.c

This routine updates and redraws the pop-up menu on the screen, then,
once the pop-up menu has left the screen, redraws the prompt box and

the pop-up box.

Listing 19-3. Updating the pop-up menu

PROCEDURE UpPopUp (theDialog: DialogPtr, itemHit: INTEGER, popMenulD:
INTEGER, popMenu: MenuHandle, choice: INTEGER);

1:

2:

3:

4:

S: {

6: SysEnvRec
7: char

8: GrafPtr
9: PenState
10: RGBColor
11: RGBColor
12: RGBColor
13: RGBColor
14: short
15: short
16: Style
17: short
18: short
19: Rect

20: Rect

21: Handle
22: short

popMenuID, MenuHandle popMenu, short choice)

sysEnv;
hasColor;
savePort ;
penStuff;
oldBackColor;
oldForeColor;
newBackColor;
newForeColor;
saveFont ;
saveSize;
saveFace;
saveMode;
theType;
promptBox;
popUpBox ;
theHdl;

i;

/* 0l1ld grafPort

/* O0ld and new colors

/* Font stuff

/* Not used
/* Size of user item

/* Not used
/* Loop index

/**************************************************************/

void UpPopUp(DialogPtr theDialog, short itemHit, short

/**************************************************************/

*/
*/

*/
*/



» Updating a Pop-up Menu 287

23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44:
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:

Str255 theString; /* Temporary strings */

short h, v; /* Offsets */

MCEntryPtr PMCEntry;

#define SysEnvironsTrap 0xA090 /* Toolbox traps */

#define UnknownTrap 0xA89F

#define SetRGBColor (rgb, r,g,b) {(rgb)->red = (r);
(rgb)->green = (g); (rgb)->blue = (b);}

#define leftSlop 13

#define bottomSlop 5

hasColor = false; /* Test for color */

if ((long)NGetTrapAddress (SysEnvironsTrap, OSTrap) !=
(long) NGetTrapAddress (UnknownTrap, ToolTrap))

SysEnvirons{l, &sysEnv);
hasColor = sysEnv.hasColorQD;
}
GetPort (&savePort) ; /* Init port, pen, font */
SetPort (theDialog) ;
GetPenState (&penStuff) ;
if (hasColor)
{
GetForeColor (&oldForeColor) ;
GetBackColor (&oldBackColor) ;
}
saveFont = theDialog->txFont;
saveSize = theDialog->txSize;
saveFace = theDialog->txFace;
saveMode theDialog->txMode;
TextSize(12);
TextFont (systemFont) ;
TextMode (srcOr) ;

TextFace(0) ;
PenNormal () ;
GetItem(popMenu, choice, theString); /* Check the choice */
GetDItem(theDialog, itemHit, /* Draw the popup */

&theType, &theHdl, &popUpBox) ;
InsetRect (&promptBox, -1, -1);
FitString(theString, promptBox.right - promptBox.left);
if (hasColor)
{
SetRGBColor (&newForeColor, 0x0000, 0x0000, 0x0000);
SetRGBColor (&newBackColor, OXFFFF, OXFFFF, OXFFFF);
RGBForeColor (&newForeColor) ;
RGBBackColor (&newBackColor) ;

}

ShadowFrame (theDialog, itemHit);

if (hasColor) /* Draw the title */
{
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71: PMCEntry = GetMCEntry (popMenuID, 0);
72 if (pMCEntry !'= NIL)
73: {
74: newForeColor = pMCEntry->mctRGB3;
75: RGBForeColor (&newForeColor) ;
76: RGBBackColor (&oldBackColor) ;
77: }
78: }
79: GetDItem(theDialog, itemHit + 1,
80: &theType, &theHdl, &promptBox);
81: GetIText (theHdl, theString);
82: v = promptBox.top + (*(((DialogPeek)
83: theDialog) ->textH) ) ->fontAscent;
84: h = promptBox.left + 1;
85: MoveTo (h, Vv);
86: DrawString(theString) ;
87: if (hasColor)
88: {
89: PMCEntry = GetMCEntry (popMenulD, O0);
90: if (pMCEntry != NIL)
91: {
92: newBackColor = pMCEntry->mctRGB4;
93: newForeColor = pMCEntry->mctRGB1;
94: RGBForeColor (&newForeColor) ;
95: RGBBackColor (&newBackColor) ;
96: }
97: }
98: InsetRect (&popUpBox, 1, 1);
99: EraseRect (&popUpBox) ;
100: v = popUpBox.left + leftSlop;
101: h = popUpBox.bottom - bottomSlop;
102: MoveTo (v, h);
103: DrawString (theString) ;
104: TextFont (saveFont) ; /* Return old settings */
105: TextSize (saveSize);
106: TextFace (saveFace) ;
- 107: TextMode (saveMode) ;
108: SetPenState (&penStuff) ;
109: if (hasColor)
110: { ’
111: RGBForeColor (&oldForeColor) ;
112: RGBBackColor (&oldBackColor) ;
113: }
114: SetPort (savePort) ;
115: }

This routine closely resembles DrawPopUp.c, discussed at the begin-
ning of this chapter. See the review of that routine for details of the code.
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» A Simple Pop-up Menu Example

The following source code and RMaker resource file together create a
simple pop-up menu example, complete with static text, prompt box,
shadow-frame pop-up box, menu items, and Quit button. The .c and .R
files always go together to make up an application.

» PopUpExample.c

This listing contains the source code for the pop-up menu example. See
Figure 19-1 for a picture of the pop-up menu created with this file.

Listing 19-4. Example of a pop-up menu

/********************************************************************/

void main() /* Routine to test Popups */
/********************************************************************/
{

DialogPtr theDialog;

short itemHit;

short choice;

MenuHandle hMenu;

InitToolBox () ;

OpenResources (" \pPopUpExample.rsrc") ; /* For devel purposes */

CenterDialog(300) ;
OpenDialog (&theDialog, 300);
FrmDefItem(theDialog) ;
choice = 2;
DrawPopUp (theDialog, 2, 128, &hMenu, choice);
for(;;)
{
MyModalDialog (&itemHit)
switch (itemHit)
{
case (1l):
break;
case (2):
case (3):
DoPopUp (theDialog, 2, 128, hMenu, choice);
continue;
case (-updateEvt) :
BeginUpdate (theDialog) ;
UpDialog (theDialog) ;
UpPopUp (theDialog, 2, hMenu, choice);
FrmDefItem(theDialog) ;
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EndUpdate (theDialog) ;
continue;
default:
continue;
}
break;
}
DisposeDialog (theDialog) ;
}

Pop-up Menu Example
By John C. May and Judy Whittle

(22Mar91)

Greek Hero: v Agamemnon |
Odysseus
Achilles

Herakles
Priam

Figure 19-1. Dialog box showing a pop-up menu created with
PopUpExample.c

» PopUpExample.R

PopUpExample.R is the resource file that forms a pair with
PopUpExample.c in a demonstration application that draws a pop-up
menu on the screen.
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Listing 19-5. Resource file for example of a pop-up menu

PopupExample.rsrc
rsrcRSED

Type DLOG

,300

Pop-up Test

50 50 204 332
Visible NoGoAway
1

1

300

Type DITL
,300.
4

* 1

Button

110 210 130 270
Quit

* 2
UserItem
70 106 86 210

* 3

StaticText

70 20 86 105
Greek Hero:

* 4

StaticText Disabled

10 10 60 280

Pop-up Menu Example\ODby John C. May and Judy Whittle\0D(22Mar91l)

Type MENU
,128
Greeks
Hector
Agamemnon
Odysseus
Achilles
Herakles
Priam
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» Summary

This chapter presented three routines to handle pop-up menus.

¢ The first draws a pop-up menu in a dialog box

¢ The second handles a mouse-down event when a user clicks on an
item in the pop-up menu

¢ The third redraws the dialog box when the mouse button is
released

The chapter also provided a pop-up menu example along with the source
code and resource file used to create the example.
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P A Comprehensive Example

As mentioned in the Introduction, the routines in this book are immedi-
ately workable. You can incorporate any of them into your application,
and they will do the job. To give you an idea of how to combine them,
we’ve created the following example, which is, as shown in Figure 20-1,
a control panel at the helm of an intergalactic space ship.

» Kit and Caboodle.c

Kit and Caboodle combines nineteen of our routines, which in turn
incorporate dozens of Toolbox routines. The nineteen routines are as

follows.

InitToolbox.c Chapter 3
CenterDialog.c Chapter 6
DispTogglelcon.c Chapter 12
DoPopUp.c Chapter 19
DoTogglelcon.c Chapter 12
DrawDottedLine.c Chapter 16
DrawPopUp.c Chapter 19
DrawScrollList.c Chapter 18
FrmDefltem.c Chapter 9
GetListString.c Chapter 18
GetStringList.c Chapter 18
GetTogglelcon.c Chapter 12

293
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MyModalDialog.c Chapter 6
OpenDialog.c Chapter 6
PushRadioButton.c Chapter 11
ShadowFrame.c Chapter 17
UpDialog.c Chapter 6
UpPopUp.c Chapter 19
UpScrollList.c Chapter 18

Listing 20-1. A comprehensive example

l: /***************************************************************/
2: void main() /* Kit and Caboodle example */
3 . /***************************************************************/
4: |
5: DialogPtr theDialog;
6: short itemHit;
7: short choice;
8: MenuHandle hMenu;
9: ListHandle theListHandle;

10: Str255 theString;

11: iconTog theSwitchl, **hSwitchl;

12: iconTog theSwitch2, **hSwitch2;

13: iconTog theSwitch3, **hSwitch3;

14: InitToolBox() ;

15: CenterDialog(128) ;

16: OpenDialog (&theDialog, 128) ;

17: FrmDefItem(theDialog) ;

18: choice = 3;

19: DrawPopUp (theDialog, 3, 128, &hMenu, choice);

20: DrawSList (theDialog, 6, &theListHandle);

21: GetStringList (128, theListHandle);

22: ShadowFrame (theDialog, 6);

23: PushRadioButton(theDialog, 7, 7, 10);

24: DrawDottedLine (theDialog, 23);

25: DrawDottedLine (theDialog, 24);

26: hSwitchl = (hIconTog)GetTogIcon(theDialog, 16, 2000, 2001)
27: hSwitch2 (hIconTog)GetTogIcon(theDialog, 17, 2030, 2031)
28: hSwitch3 (hIconTog)GetTogIcon (theDialog, 18, 2020, 2021)

29: for(;;)

30: {

31: MyModalDialog (&itemHit)

32: switch (itemHit)

33: {

34: case (1): /* OK */

35: break;
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36:
37:
38:
39:
40:
41:
42:
43:
44
45:
46:
47:
48:
49:
50:
51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61l:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77:
78:
79:
80:
81l:

case (2): /* Cancel
break;

case (3): /* Planets popup prompt

case (4): /* Planets popup menu

DoPopUp (theDialog, 3, 128, hMenu, choice);
continue;
case (6): /* Constellations list
if (GetListString(theString, theListHandle))
{

}

continue;
case (7): /* Horizon radio button
case (8): /* Equator radio button
case (9): . /* Ecliptic radio button
case (10): /* Galactic radio button

PushRadioButton(theDialog, itemHit, 7, 10);
continue;
case (11): /* Right Ascension
continue;
case (12): /* Declination
continue;
case (13): /* Distance
continue;
case (14): /* Proper Motion
continue;
case (16): /* Red switch
DoTogIcon(hSwitchl);
continue;
case (17): /* Green switch
DoTogIcon (hSwitch2);
continue;
case (18): /* Blue switch
DoTogIcon (hSwitch3) ;
continue;
case (-updateEvt): /* Update event
BeginUpdate (theDialog) ;
UpDialog (theDialog) ;
UpPopUp (theDialog, 3, hMenu, choice);
UpSList (theDialog, theListHandle);
FrmDefItem(theDialog) ;
ShadowFrame (theDialog, 6);
DrawDottedLine (theDialog, 23);
DrawDottedLine (theDialog, 24);
EndUpdate (theDialog) ;
continue;
default:

*/
*/
*/

*/

*/
*/
*/
*/
*/
*/
*/
*/

*/

*/

*/

*/



296 » Chapter20 Putting It All Together

82:
83:
84:
85:
86:
87:
88:
89:
90:

continue;

}

break;
}
DispTogIcon (hSwitchl) ;
DispTogIcon (hSwitch2) ;
DispTogIcon (hSwitch3) ;
DisposeDialog (theDialog) ;

Kit and Caboodle Example
by John C. May and Judy Whittle

(22Mar91)

Planet: | Earth |

Constellations

Mensa
Microscopium
Monoceros
Musca

Norma

Octans
Ophiuchus
Orion

Pavo

@ Horizon
O Equator
O Ecliptic
(O Galactic

Spectral Filter
Red Green Blue

[X Right Ascension [ Distance

[ Declination [] Proper Motion

Figure 20-1. Comprehensive example created with Kit and
Caboodle.c

Interface Guidelines.

Given that the example is utter nonsense, it still looks credible. The
radio buttons, check boxes, toggle icons, default button, scrolling list,
and pop-up menu are all drawn to conform with Apple’s Human

A quick walk through the code shows that after several lines of
declarations and the initialization of the Toolbox, the first active code on
line 15 centers the dialog box. The statements on lines 16 and 17 open the

dialog box and frame the default item (Quit button).
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On line 19 you draw the pop-up menu, which contains the names of
the nine solar system planets and the asteroid Ceres. On line 20 you draw
the scrolling list.

Line 21 gets the string list for the scrolling list. This list contains the
names of eighty-seven constellations.

The statement on line 22 draws the shadow frame for the pop-up box.

Line 23 selects the radio button.

Now, looking at the right-hand side of Figure 20-1, you can see that the
code on lines 24-28 draws the two dotted lines and the three toggle icons.

The for-loop incorporating MyModalDialog on lines 29-69 draws all
of the static text on the dialog box. Then, on lines 70-85, all of the update
events take place.

Lines 86-90 dispose of the three toggle icons and the dialog box.

Kit and Caboodle.R

Kit and Caboodle.R is the resource file that forms a pair with the file Kit
and Caboodle.c to bring up Figure 20-1 on the screen.

Listing 20-2. Resource file for comprehensive example

Kit and Caboodle.rsrc

rsrcRSED

Type DLOG

Kit and Caboodle, 128

Pop-up Test ;; Message (Title)
30 18 329 453 ;i Rect (T,L,B,R)
Visible NoGoAway ;: Flags

1 ;: Proc ID

1 ;i RefCon

128 ;: Resource ID of DITL list
Type DITL

Kit and Caboodle, 128

24

* 1

Button Enabled

273 316 293 401 ;; Rect (T,L,B,R)

Quit ;; Message
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* 2

Button Enabled

243 316 263 401 ;; Rect (T,L,B,R)

Cancel ;; Message

* 3

UserItem Enabled

63 137 79 241 ;i Rect (T,L,B,R)

* 4

StaticText Enabled

63 51 79 137 ;; Rect (T,L,B,R)
Planet: ;; Message

* 5

StaticText Disabled

5 10 55 280 ;; Rect (T,L,B,R)

Kit and Caboodle Example ;7 Message

by John C. May and Judy Whittle

(22Mar91)

* 6

UserItem Disabled

100 13 255 283 ;: Rect (T,L,B,R)

* 7

RadioButton Enabled

50 303 68 409 ;: Rect (T,L,B,R)

Horizon ;; Message

* 8

RadioButton Enabled

70 303 88 409 ;; Rect (T,L,B,R)

Equator ; ;1 Message

* 9

RadioButton Enabled

90 303 108 409 ;; Rect (T,L,B,R)

Ecliptic ;; Message

* 10

RadioButton Enabled

109 303 127 409 ;i Rect (T,L,B,R)

Galactic ;i Message
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* 11

CheckBox Enabled
260 13 279 147
Right Ascension

* 12

CheckBox Enabled
280 12 298 146
Declination

* 13

CheckBox  Enabled
260 155 278 277
Distance

* 14

CheckBox Enabled
279 155 298 277
Proper Motion

* 15

StaticText Disabled
83 8 99 102
Constellations

* 16

IconItem Disabled
184 302 216 334
2000

* 17

IconItem Disabled
184 346 216 378
2030

* 18

IconItem Disabled
184 390 216 422
2020

* 19

StaticText Disabled
165 304 181 332
Red

'

’

’

;

’

’

’

Rect (T,L,B,R)
Message

Rect (T,L,B,R)
Message

Rect (T,L,B,R)
Message

Rect (T,L,B,R)
Message

Rect (T,L,B,R)
Message

Rect (T,L,B,R)
ID

Rect (T,L,B,R)
ID

Rect (T,L,B,R)
ID

Rect (T,L,B,R)
Message
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* 20

StaticText Disabled
165 343 181 383
Green

* 21

StaticText Disabled
165 390 181 422
Blue

* 22

StaticText Disabled
142 315 157 413
Spectral Filter

* 23
UserItem Disabled
132 288 137 431

* 24
UserItem Disabled
226 287 231 430

Type MENU
Planets, 128
Planets
Mercury
Venus
Earth
Mars
(Ceres)
Jupiter
Saturn
Uranus
Neptune
Pluto

Type STR#
Constellations, 128
87

Andromeda

Antlia

Apus

Aquarius

;; Rect (T,L,B,R)
;: Message

;i Rect (T,L,B,R)
;; Message

;; Rect (T,L,B,R)
i; Message

;; Rect (T,L,B,R)

;; Rect (T,L,B,R)

;; Number of strings
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Aquila

Ara

Aries
Auriga
Bootes
Caelum
Camelopardus
Cancer

Canes Venatici
Canis Major
Canis Minor
Capricornus
Carina
Cassiopeia
Centaurus
Cephus

Cetus
Chamaeleon
Circinus
Columba

Coma Berenices
Corona Australis
Corona Borealis
Corvus
Crater

Crux

Cygnus
Delphinus
Dorado

Draco
Equuleus
Eridanus
Fornax
Gemini

Grus
Hercules
Horologium
Hydra

Hydrus

Indus
Lacerta

Leo

Leo Minor
Lepus

Libra
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Lupus

Lynx

Mensa
Microscopium
Monoceros
Musca

Norma
Octans
Ophiuchus
Orion

Pavo
Pegasus
Perseus
Phoenix
Pictor
Pisces
Piscis Austrinus
Puppis
Pyxis
Reticulum
Sagitta
Sagittarius
Scorpius
Sculptor
Scutum
Serpens
Sextans
Taurus
Telescopium
Triangulum
Triangulum Australe
Tucana

Ursa Major
Ursa Minor
Vela

Virgo
Volans
Vulpecula

* These ICONs can be replaced with cicn’s for color machines.
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Type ICON=GNRL
,2000

00000000 00000000
0311C000 0244C000
0BFFFC00 17E00400
2BFFFE00 17F00200
Type ICON=GNRL
,2001

00000000 00000000
17FFFE00 2BF00200
17FFFEO0 2BF00200
0311C000 0244C000
Type ICON=GNRL
,2020

00000000 00000000
0311C000 0244C000
OBFFFC00 17E00400
2BFFFE00 17F00200
Type ICON=GNRL
,2021

00000000 00000000
17FFFEO0 2BF00200

17FFFEO0 2BF00200

0311C000 0244C000

03FFC000

0311C000

2BFFFEQQ

2BFFFEQ0

03FFC000

17FFFEQQ

17FFFEQQ

0311C000

03FFC000

0311C000

2BFFFEO0

2BFFFEOQ

03FFC000

17FFFEQO

17FFFEQO

0311C000

0244C000

0244C000

17F00200

17F00200

03002000

2BF00200

2AE00400

03FFC000

0244C000

0244C000

17F00200

17F00200

03002000

2BF00200

2AE00400

03FFC000

0311C000

03FFC000

2BFFFE00

2BFFFEQQ

07801000

17FFFEQOQ

057FFC00

03FFC000

0311C000

03FFC000

2BFFFEO00

2BFFFE00

07801000

17FFFEOQ

057FFC00

03FFC000

0244C000

03002000

17F00200

15E00400

0BC00800

2BF00200

0244C000

00000000

0244C000

03002000

17F00200

15E00400

0BC00800

2BF00200

0244C000

00000000

0311C000
03801000
2BFFFE00

OAFFFCO00

17FFFC00
17FFFEQQ
0311C000

00000000

0311C000
03801000
2BFFFEQOO

OAFFFCO00

17FFFC00
17FFFE00
0311C000

00000000

0244C000
07C00800
17r00200

00000000

2BE00400
2BF00200
0244C000

00000000

0244C000
07C00800
17F00200

00000000

2BE00400
2BF00200
0244C000

00000000
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Type ICON=GNRL
,2030

00000000 00000000
0311C000 0244C000
OBFFFC00 17E00400
2BFFFEQ0 17F00200
Type ICON=GNRL
,2031

00000000 00000000
17FFFEO0 2BF00200

17FFFEO0 2BF00200

0311C000 0244C000

03FFC000

0311C000

2BFFFEO0O

2BFFFEO0

03FFC000

17FFFEOQ

17FFFEQ0Q

0311000

0244C000

0244C000

17rF00200

17F00200

03002000

2BF00200

2AE00400

03FFC000

0311C000

03FFC000

2BFFFEQOQ

2BFFFEOO

07801000

17FFFEOO

057FFC00

03FFC000

0244C000

03002000

17r00200

15E00400

0BC00800

2BF00200

0244C000

00000000

0311C000

03801000

2BFFFEQO

OAFFFCO00

17FFFC00

17FFFEQOQ

0311€000

00000000

0244C000
07C00800
17r00200

00000000

2BE00400
2BF00200
0244C000

00000000
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ampersand &
active window
argument

bit map

brackets [ ]

branch

call

compiler

Character in C that denotes a var and must pre-
cede it in the code.

The window that is in front of all other windows
on the desktop.

Roughly equivalent to an operand; defines the
scope of an activity.

A set of bits representing a corresponding set of
items. In QuickDraw, a bit map is a pointer to a bit
image, its row width, and its boundary rectangle.

Used for subscripting an array.

Instruction telling the Mac to jump to another
place in the program instead of following the
normal sequenceby executing the next instruction.

Instruction that passes control to a different part of
the program or subroutine. A call executes other
programs or parts of programs as though they
were written in at the point where the call occurs.

Utility that translates the source code from a high-
level programming language, C, into the object
code used in running the machine. See linker.

305
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curly braces { }
declaration

dialog

dialog box
event loop
executable statement

function

handle
heap

highlight
initialize
integer

invert

Also called braces, used in C to enclose executable
statements.

Statement of values and data types having a glo-
bal influence on a program.

“Conversation” between you and the Mac when
the Mac asks for, and receives, information it
needs to obey your instructions.

Window through which you interface with the
Mac in a dialog.

A loop that repeatedly calls the Toolbox Event
Manager to get events and act upon them.

Statement that will perform a machine language
instruction.

Equivalent to a subroutine or function in FOR-
TRAN or a procedure in Pascal, a function is a
basic operational entity of any C program. A
function encapsulates a series of computations in
a black box, which you can then use without
worrying about what is inside. With properly
designed functions, you can ignore how a job is
done and concentrate on what is done.

Pointer to a master pointer.

Area of memory where space is allocated and
released on demand via the Memory Manager.

To display an object on a screen in a uniquely
distinctive way.

To set each variable to its starting value in a
program. Essential first step in every program.

Whole number; that is, containing no fractions or
decimal points.

To highlight by changing white pixels to black
pixels and vice versa, a foreground color to a
background color and vice versa, or a foreground
color to a highlight color.
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linker

lock

long

master pointer
object code
operand
operator

parameter

parenthesis ()

pattern

picture

pixel
pointer

ResEdit

Utility thatlinks individual object-coded modules
produced by a compiler into a complete machine
language program ready for execution.

Totemporarily preventamovableblock of memory
from being moved during a heap operation.

Variable with a data length of 4 bytes.

Pointer to a pointer. Master pointers enable the
Memory Manager to keep track of memory
locations that it has relocated.

Machine language produced by compilation of
the source code.

In an instruction, the part that is acted on; for
instance, “hair cut” in “Get your hair cut.”

In an instruction, the part that acts; for instance,
“Get” in “Get your hair cut.”

Item of information needed to control a program.

In C, a pair of parentheses encloses a variable in a
statement. If no variable is to be passed in, nothing
goes between the parentheses, but they are still
required by C syntax.

An eight-by-eight bit image that is used to repeat
adesign or tone, such as a plaid or a value of gray.

The format of a picture is defined by QuickDraw
as a record of the series of operations necessary to
regenerate the image on the screen.

Short for picture element, it is a dot on a display
screen.

Memory address containing a data item used in
running a program.

Popular resource editor provided free of charge
by Appleand commonly available throughbulletin
boards.
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Resource

returned value
Rez

RMaker

short

source code
structure
system font
system font size
trap

var

variable

void function

Data unit representing a dialog box, menu, alert,
icon or other element of the Apple graphical
interface.

A value that is returned by a function.

Resource editor more recent than ResEdit, incor-
porating certain enhancements, butavailable only
within the Macintosh Programmer’s Workshop
environment.

Apple program that creates resources.

Variable with the default length of 2 bytes in C.
Statements in a programming language.
Logical arrangement of a program.

The font (Chicago) that the system uses in menus,
dialogboxes, window titlebars,and other desktop
interfaces.

Thesize of text drawn in the system font (Chicago),
normally 12 points.

A call to the Macintosh Toolbox or Operating
System.

Var is Pascal terminology for a variable to which
you have to pass a pointer.

Value that changes with program dynamics and is
written to or read from memory as required.

Indicates to the Mac that there is no value to return
for a particular function.
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Modules Developed
in This Book

The functions in this appendix appear in routines in the book. However,
they are not reviewed or described in the text. We include them here so
that you can keyboard them for inclusion in your own programs.

FitString.c

FitString.c determines whether the string of the checkmarked menu item
will fit in the rectangle in a dialog box. If it is too long, the routine
automatically shortens it and adds a elipsis to indicate that there is more
to the item.

/*****************************************************************/

void FitString (Str255 theString, short spaceForString)

/*****************************************************************/

{

short strPixels;
short strLenth;
if (spaceForString <= 0) /* Space for string? */
{
spaceForString = 0; /* No. */
theString[0] = '\0'; /* Make string an empty */

}

strPixels = StringWidth(theString);
if (strPixels > spaceForString)

{

309



310 » AppendixB

strLenth = theString([0];
spaceForString = spaceForString - CharWidth('..');
if (spaceForString <= 0)
{

spaceForString = 0;

theString(0] = '\0';
}
else
{

for (strLenth = theString[0];

strLenth && strPixels >= spaceForString; —strLenth)

strPixels = strPixels - CharWidth(theString[strLenth]);
}
strLenth = strLenth + 1;
theString[strLenth] = '..';
theString[0] = (unsigned char)strLenth;

» GetStrNum.c
GetStrNum.c gets a particular string out of a STR# resource.

/*****************************************************************/

void GetStrNum(short theID,short theStringNum,Str255 theString)
/*****************************************************************/
{

typedef struct

{

short numStrings;
char theStrings(];
} StrList, *StrListPtr, **StrListHandle;
StrListHandle TheHandle;
short theIndex;
short i, 3;
short numStrings;
short stringLen;
theHandle = (StrListHandle)GetResource("STR#", thelID);
theIndex = 1;
for (i = 1; i <= (*theHandle)->numStrings; i++)
{

stringlen = theStrings([theIndex];
if (i == theStringNum)
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if (stringLen > 0)

{
for (j = 1; j <= stringLen; j++)
{
theString[j] = theStrings[theIndex];
theIndex = theIndex + 1;
}
}
break;
}
else
{
theIndex = theindex + stringlLen + 1;
continue;

OpenResources.c

OpenResources.c is a routine a programmer can use during the develop-

ment stage of an application to separate code resources from all other
resources.

/*****************************************************************/

void OpenResources (Str255 file)
/*****************************************************************/
{

short fRefNum;

fRefNum = OpenResFile(file);
if (fRefNum < 0)
{
SysBeep (20) ;
Stop;
}
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Index

; (semicolon), 2, 8, 10, 16, 93, 98
! (exclamation point), 98

"" (quotation marks), 83

+ (plus sign), 9

* (asterisk), 9, 93

* (star), 16, 93

\ (backward slash), 93

/ (forward slash), 16, 93
"#define" statements, 11

& (ampersand), 17, 53, 259, 305
&cSize variable, 259
&DataBounds variable, 259
&lItemRect variable, 259

A
Abort command, 65
AboutDialog.c routine, 67-70, 73
AboutExample.c routine, 70-71
AboutExample.R routine, 72-73
ActiveStatic.c routine, 163-64,
165, 166
AddCell.c routine, 262-63
AddResMenu routine, 23, 34
AddResourceMenu routine, 33
AlertExample.c routine, 83-84, 85
AlertExample.R routine, 84, 85-86
Alerts, 77-86

All Caps command, 65
ALRT resource, 94
Apple Desktop Interface, 101, 129
Argument, definition of, 305
Arithmetic Operators Rule, 9
Array, keymap, 30
Arrow cursor, 37, 38, 40, 41
ASCII, 87, 89,173,176, 181, 184-
85, 188, 196, 221
and scrolling lists, 270
strings, of numbers, 213-15
Auto-key events, 65

B
BitClr routine, 285
Bit map, definition of, 305
BitTst routine, 29
Black-and-white
cursors, 37-38, 39, 40, 41
icons, 132, 135
menus, 285
pictures, 150
BNDL resource, 94
Booleans, 29
Brace Rule I (separate lines), 6-7
Brace Rule 2 (if and else), 7-8
Brackets, definition of, 305
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Branch, definition of, 305
Builders, 93
Button(s), 101-8
control, use of icons as,
130-36
default, 238, 196
and dialog records, 169
radio, 119-28, 169, 173, 296
real-world, 129
ButtonExample.c routine, 106-7
ButtonExample.R routine, 107-8

C
CalcMenuSize call, 285
Call, definition of, 305
Capitalization, 2, 10-11, 16, 97,
220-24
CapsLockIsDown.c routine, 28,
30-31
Case statements, 5-6, 65
CautionAlert.c routine, 78, 79-80
CenterDialog function, 2, 293
CenterDialog.c routine, 52-54, 55
CenterWindow.c routine, 54-56
Change Case command, 65, 220
CharCodeMask variable, 65
Check boxes, 109-17, 169, 296
CheckBoxExample.c routine,
113-15
CheckBoxExample.R routine,
115-16
Chooser, 34
Clipboard, 17, 215, 217-19, 228
CNTL resource, 94
Color, 11, 50
cursors, 37-38, 39, 40-41, 48
default, 104-5
icons, 132, 133, 135
and menus, 275, 279, 280,
285, 286
pictures, 150

programs, and memory
consumption, 18-19
QuickDraw, 40
CommandISDown.c routine, 28,
29-30, 32
Command key, 28, 29, 65, 261
Command-P, 49
Commas Rule, 9
Comments, 93
Compiler, 92, 208, 251, 305
Confirmation.c routine, 81-83
Constants, 285
ControllsDown.c routine, 28, 31
Control Panel, 34
Copying, 65, 66-67, 216, 217
CopyrightDialog.c routine, 73-76
Copyright routine, 73-76
CountMlItems routine, 26
C programming, 3, 208
and edit text fields, 176, 184
and enumeration-state-
ments, 204
and floating-point
numbers, 191
global declarations in, 130
and macros, 284
and menus, 286
and Rez, 92
and RMaker, 93
standards, 1, 5-11
and TECopy.c, 216
Crosshairs cursor, 37
Curly braces, 5, 306
CursorExample.c routine, 41-43
CursorExample.R routine, 43-47
Cursors, 1, 37-47
arrow, 37, 38, 40, 41
black-and-white, 37-38, 39,
40,41
color, 37-38, 39, 40-41, 48
crosshairs, 37
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ID numbers of, 38, 39, 40, 41
plus sign, 37
positioning of, and Edit text
fields, 172-73
wristwatch, 37-38
Cutting, 65, 216

D
DablMenultems.c routine, 24-25
DAIllMenultems.c routine, 25-26,
27
Declarations
definition of, 306
global, 130
Desk accessories, 34
Device driver event, 65
Dialog(s), 1, 49-77
creation of, 51-52
Creator, 93
default, font, 66-67
definition of, 306
Event routine, 64
modal, 57-65. See also Alerts
Peek, 67
position, 52-54
Print, 206
records, 12, 50-51, 169
Select routine, 63, 64, 65
and resources, 90. See also
Dialog box(es); Dialog
Manager
Dialog box(es), 89, 296-97
and buttons, 102-5
and check boxes, 109
definition of, 306
and edit text fields, 169. See
also Edit text fields
and resources, 91-92
Dialog Manager, 50, 103, 242
and initialization, 17-18
and modal dialogs, 57
routines, 280
Digit variable, 205

Disk-inserted events, 65

DisposCursor routine, 41

DisposHandle routine, 136, 140,
143

DispTogglelcon.c routine, 140,
293

DITL resource, 72, 86, 94, 149,
241,252

DLOG resource, 88, 91-94, 98-99,
236, 240, 252

DoAppleMenu.c routine, 23-24

DoButtonlcon.c routine, 133-36

DoPopUp.c routine, 280-86, 293

DoScrollList.c routine, 260-61

DoTogglelcon.c routine, 138-40,
142,143,293

DoubleFrame.c routine, 247

Double precision number, 190

DrawControls routine, 262

DrawDottedLine.c routine, 231-
33,234,293

Drawlt variable, 259

DrawLine.c routine, 233-34, 244

DrawMBar.c routine, 21, 33-34

DrawMenuBar routine, 23, 32

DrawPict.c routine, 150-51, 152-
54

DrawPop.c routine, 276-80

DrawPopUp.c routine, 284, 285,
289,293

DrawScollList.c routine, 257-59,
267,293

DrawString routine, 67

DRVR resource, 23

DRVR string, 34

DStorage variable, 51

Dummy variable, 217

E

EablMenultem.c routine, 25
EAllMenultems.c routine, 26-27
EditOpen variable, 51

Editors, 92, 93
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EditText, 58-59
EditTextExample.c routine, 224-
26
EditTextExample.c routine, 226-
28
Edit text fields, 169-229
active, 170-73
and displaying strings, 213-
15

and floating-point num-
bers, 190-206
get and put routines for,
206-13
and text edit routines, 215-
20
Errors, 12, 16, 237
Event loop, definition of, 306
Event Manager, 70
Event variable, 70
EveryEvent variable, 19
Excel, 256
Executable statement, definition
of, 306
Exponent, 190
ExponentBuffer variable, 206

F
FetchCursor.c routine, 38-41
FieldLength variable, 213
File extensions, 83, 89, 105, 113,
151, 165, 270
File Manager, 81
File menu, 255, 256
Finder, 17, 89, 92
Find function, 129
FindWindow routine, 64
FitString.c routine, 279, 309-10
FlushEvents, 19
Font
Chicago, 28, 66, 67
Courier, 3, 89
default dialog, 66-67
Helvetica, 90

Manager, 17

and menus, 286

and monochrome monitors,

50

monospace, 3

size, definition of, 308

system, 17, 308
Forks, 87, 88
FORTRAN, 93, 190
FoundDigit variable, 177
FoundInteger variable, 177
FoundNumber variable, 197, 198
FractionLength variable, 204
FrameRoundRect routine, 105
FREF resource, 94
FrmDefltem.c routine, 3, 101,

102-5, 106, 244

FrmDefltem function, 3, 293
Function(s)

CenterDialog, 2,293

definition of, 306, 308

Find, 129

FrmDeflItem, 3, 293

names of, and capital let-

ters, 2
PutScrap, 217
Spelling, 163

G

GetActiveEditText.c routine, 170-
71,172

GetButtonlcon. c routine, 130-33

GetCell.c routine, 264-65

GetCheckBox.c routine, 111-12,
113

GetClcon routine, 132

GetCtlValue routine, 112

GetCursor routine, 41

GetDefltem call, 69

GetDlItem routine, 64, 112, 124,
133, 165, 232, 280

Get-Do-Dispose sequence, 136

GetEditFloat.c routine, 211-12
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GetEditLong.c routine, 210, 213
GetEditShort.c routine, 111, 207-
8,210,213
GetEditString.c routine, 213-14
Get Information dialog box, 91
Getltem routine, 279
GetlText routine, 164, 208
GetKeys routine, 29
GetListString.c routine, 265-66,
293
GetMenu routine, 22, 24, 25
GetMouse routine, 260
GetNewDialog routine, 51
GetNExtEvent, 64
GetRadioButton.c routine, 120-
21,122
GetResource routine, 53, 151
GetStringList.c routine, 267-70,
293
GetStrNum.c routine, 154, 310-11
GetTogglelcon.c routine, 137-38,
143,293
Global
code, and toggle icon rou-
tines, 136-37
declarations, 130
locations, 91
variables, 12,17, 216-17,
285, 286
GNRL resource, 72, 94
GrafPort, 67, 104-5, 112-13, 170,
232,245, 262

H

Handles, definition of, 306

HasColor variable, 40

HasGrow variable, 259

Heap, definition of, 306

Highlight, definition of, 306

HiliteMode variable, 285

Human Interface Guidelines, 1,
101, 123,171, 296

|
Icon(s), 81, 85, 129-47
Builder, 93
Designer, 93
resource, 88
toggle, 136-43, 296
use of, as control buttons,
130-36
IconBut variable, 130
IconExample.c routine, 143-47
IconExample.R routine, 145-47
IconOff.c routine, 141-42, 143
IconOn.c routine, 142-43
IconTog variable, 137
Ictb resources, 50
ID numbers, 88, 91-92, 97-98,
149, 150-51, 240-41, 255
for alerts, 79, 82, 86
for cursors, 38, 39, 40, 41
for dialogs, 51,72, 73, 252
and drawing rectangles, 244
and edit text fields, 207
and menus, 22, 23, 24, 26,
27,33
and pictures, 149, 154
and pop-up menus, 279
procedure (ProcID), 91
for radio buttons, 120, 121
and string lists, 269
IdspButtonlcon.c routine, 136
1Goof, 173,175, 176,177, 184, 196-
98, 209
ImageWriter, 49
InactiveStatic.c routine, 164-65,
166
Inch variable, 196, 197, 198, 208
Include statements, 3
INFO resource, 150
InitCursor routine, 40, 41
Initialization, 15-19, 77, 217, 296
definition of, 306
and pop-up menus, 279
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and scrolling lists, 256, 257-
59
InitMenu.c routine, 21, 22-23
InitToolBox routine, 2-3, 15-19,
28,70, 216,293
InputFloat.c routine, 191, 192-96
InputHexLong.c routine, 181-83
InputHexShort.c routine, 179-81,
183

InputLong c. routine, 178-79
InputShort.c routine, 173, 174-77
InsertMenu routine, 22, 285
Inside Macintosh, 174, 255
Integers

definition of, 306

input and output regimes

for, 173-206

IntegerLength variable, 205
Invert, definition of, 306
IsDialogEvent routine, 63
ItemHandle variable, 208
ItemHit variable, 64, 69, 172

K

Keyboard, testing of, 28-32, 36

Kit and Caboodle.c routine,
293-97

Kit and Caboodle.R routine,
297-304

L

LAddRow routine, 257, 269

LDoDraw routine, 257, 259

LDraw routine, 257, 264

LineExample.c routine, 235-38,
249

LineExample.R routine, 236, 237,
238-42

Lines, 231-42

Linker, definition of, 307

List Manager, 255-57, 259, 262,
264, 267,269, 273

LNew routine, 257, 259

Lock, definition of, 307
Long, definition of, 307
LongNumber variable, 187
Lowercase, 65, 220-21
LSetCell routine, 257, 264
LSetSelect routine, 267
LUpDate routine, 257, 262

M
Macintosh Programmer’s Work-
shop (MPW), 92
Macros, 11-12, 284
MaintainCursor.c routine, 64
Manager(s)
Dialog, 17-18, 50, 57, 103,
242,280
Event, 70
File, 81
Font, 17
List, 255-57, 259, 262, 264,
267,269,273
Menu, 17, 21, 23, 32, 132,
276,279, 285
Resource, 38, 89
Text Edit, 38, 89
Window, 17, 37, 241
Mantissa variable, 204-5
Map coordinates, 243
MarkMenultem.c routine, 27-28
Master pointers, 18-19
MBAR resource, 21, 32-34
Memory
and initialization, 18, 19
low-, global variables, 12,
216
menu list area of, 33
and resources, 88, 89
as segmented, 18
and system font, 17
and Text edit routines, 215,
216
type definitions stored in,
135
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Menu Manager, 21, 23, 32, 279,
285
and initialization, 17
resources, 276
routines, 132
MenuExample.c, 34-35
MenuExample.R, 35-36
MENU resource, 22, 94
Menus, 1, 3, 21-36, 73, 255-56
building of, 21-23, 93
and fonts, 17
items, routines involving,
24-28
pop-up, 21, 275-92, 296
testing of, 28-32. See also
Menu Manager
Microsoft Word, 85, 87, 89, 109,
119, 240, 256
ModalDialog routine, 63, 149,
150, 242, 260
Modifier flag, 28
Modifier variable, 260
Monochrome monitors, 39, 48, 50
MoreMasters() statements, 18-19
Mouse, 19, 28, 70, 260
-down events, in icons, 130,
133-35, 150, 275, 280-86,
292
-up events, 64, 138
and windows, 64
MoveWindow routine, 58
MultiFinder, 17
MyModalDialog.c routine, 32,
49, 59-65, 83, 154, 294, 297

N

Network events, 65

New Dialog dialog box, 91

New Handle routine, 132

NeXT computer, 101

NextTemporary variable, 184-85,
186

NIL macro, 11, 12

Notation, engineering, 191, 199
fixed, 191, 199
octal, 228
standard, 190, 204
variable, 213
NoteAlert.c routine, 78-79, 80, 81
Numbers
floating-point, 190-206
hexadecimal, 179-83, 187-
89. See also ID numbers

o

OffsetRect routine, 54

Open command, 255, 256

OpenDialog.c routine, 51-52, 294

Open File command, 255

OpenResources.c routine, 311

Operand, definition of, 307

Operator, definition of, 307

OptionlsDown.c routine, 28,
31-32

Outch string, 204, 205-6

OutputFloat.c routine, 12, 199-
206,213

OutputHexLong.c routine, 188-89

OutputHexShort.c routine, 187-
88

OutputLong.c routine, 186-87

OutputShort.c routine, 173, 183-
85

P
PACK resource, 255
PaintRect routine, 165
Parameter, definition of, 307
Parentheses, 8-9, 307
Pascal, 17, 29, 53, 93, 98. See also
Pascal strings
Pascal strings, 172, 174,175, 178,
185, 269
and scrolling lists, 262, 264,
270
Paste command, 65
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PatBic variable, 165
Pattern, definition of, 307
PenSize call, 234
PICT
data type, 217
files, 149
handles, 151
resource, 72, 149-51, 161
PictExample.c routine, 151-54
PictExample.R routine, 154-60
Pictures, 149-61, 307
Pixels, 91, 104, 105, 150
definition of, 307
and lines, 231, 233, 237, 240,
242
and rectangles, 243, 245, 249
and scrolling lists, 258, 262
PlainFrame.c routine, 244-45, 246
PlotClcon routine, 133
Plotlcon routine, 133
Plus sign cursor, 37
Pointers, 41, 132
definition of, 307
and dialogs, 53, 213-14
and lines, 232-33
master, 18-19, 307
and string lists, 269
window, 57
PopUpExample.c routine, 289-90
PopUpExample.R routine, 290-92
PopUpMenuSelect call, 285
Preferences Item, 109
Print dialog, 173, 206
Printing, 49-50
Private scrap, 215
PROC resource, 94
PushRadioButton.c routine, 123-
24,125,128, 294
PutCheckBox.c routine, 109-11,
113
PutEditFloat.c routine, 212-13
PutEditLong.c routine, 210-11

PutEditShort.c routine, 208-9,
211,212,213

PutEditString.c routine, 214-15

PutRadioButton.c routine, 121-22

PutScrap function, 217

Q

QuickDraw, 104, 149
color, 40
and dialog boxes, 52
Draw Picture routine, 151
and edit text fields, 171
and lines, 233, 234
and the menu bar, 33
and rectangles, 243
routines, 16-17, 67

R
RadioButtonExample.croutine,
125-26
RadioButtonExample.R routine,
126-27
RealNumber variable, 196, 198
Rectangles, 243-53, 256, 258, 279
RectExample.c routine, 249-51
RectExample.R routine, 251-53
REdit, 93
RefCon, 92
ResEdit, 86, 93
definition of, 307
drawing sequence in, 150
and lines, 240
and resources, 88, 89, 91, 97
and scrolling lists, 258
Resource(s), 1, 87-99
definition of, 87, 308
editors, 92
Manager, 38, 89
maps, 87-88. See also spe-
cific resources
Rez, 89, 92, 93, 308
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RMaker, 3, 85-86, 89, 92, 98, 99
definition of, 308
and lines, 240
and menus, 289
program syntax, 93-98
and resources, 108
RoundedDigit variable, 205
Routines
and default buttons, 101-5
five is-down, 28-32. See also
specific routines
RSED resource, 98

S

Save As command, 81

Save command, 255, 256

Scrapbook, 17

ScreenRect variable, 2, 53

ScrollHoriz variable, 259

ScrollingListExample.croutine,
270-71

ScrollingListExample.R routine,
272-73

Scrolling lists, 91, 255-74, 275, 296

ScrollVert variable, 259

Select All command, 65

SelectCell.c routine, 266-67

SetActiveEditText.c routine, 171-
73

SetCell.c routine, 263-64, 269

SetCtlValue routine, 64, 122, 124

SetCursor routine, 41

SetDFont.c routine, 66-67

SetltemMark routine, 28

SetIText routine, 164

ShadowFrame.c routine, 248-49,
279, 294

ShiftlsDown.c routine, 28, 32

Short, definition of, 308

ShortNumber variable, 175, 176,
177,181,185, 187

Short variable, 175

ShowWindow routine, 52

Single precision number, 190
Slop, 57, 58
Spelling function, 163
StackWindow.c routine, 56-58
Standard float number, 190
Statements

case, 5-6, 65

enumeration-statements,

204

executable, 306

include, 3

MoreMasters(), 18-19

void, 16
Static text, 163-68, 169
StaticTextExample.c routine, 166-

67
StaticTextExample.R routine,
167-68

StopAlert.c routine, 78, 80-81
STR# resource, 94, 269, 310
String(s)

ASCII, 213-15

display of, 213-15

DRVR, 34

and edit text fields, 213-15

inch, 208-9

lists, 256, 267-73

outch, 204, 205-6. See also

Pascal strings

Structure, definition of, 308
SysEnvirons, 40, 104, 132
System file, 255

T

TECapitalize.c routine, 222-23

TEChgCase.c routine, 223-24

TECopy.croutine, 216-18

TECut.c routine, 218

TEGetText routine, 221

TEInit routine, 216, 219

TeLower.c routine, 220-21, 223,
224

Template handles, 53-54



326

Index

Temporarylnteger variable, 184-
85, 186, 188
TempW variable, 58
TEPaste.c routine, 218-19
TERecord routine, 50
TEScrap routine, 17, 215
TESelectAll.c routine, 219-20
TEUpper.c routine, 221-22
TEXT data type, 217
TextEdit, 67, 215, 216, 221
Manager, 17
record, limit, 220
routines, 215-20
scrap, and initialization, 17
Text fields, 169
TheDialog variable, 52, 67, 171,
172
TheHandle variable, 53
ThePattern variable, 233
ThePort variable, 17
TheRect variable, 54
TheString variable, 82, 269
ThickFrame.c routine, 246
THINK C, 1, 3, 11, 92, 256, 286
TickCount routine, 75
Tobox, 173
Toggle
icons, 136-43, 296
switches, 109, 112-13, 117,
136-43
ToggleCheckBox.c routine, 112-
13
ToolboxSysEnvirons routine, 40
Trap
definition of, 308
dispatchers, 11
TRUE/FALSE status, 29, 64, 83,
260, 266

V)

Undo command, 65
Update events, 65
Uppercase, 65, 220, 221-22

UpPopUp.c routine, 286-89, 294
UpScrollList.c routine, 257, 261-
62,294

\")
Values, 12-13, 308
Value variable, 212, 213
Var, definition of, 308
Var variable, 175
Variables, 1, 17
definition of, 308
global, 12, 17, 216, 217, 285,
286. See also specific vari-
ables
Viruses, 90
"Void" statements, 16

w
WDEEF virus, 90
Where variable, 260
WIND resource, 94
Window(s) 49-77
active, definition of, 305
Color Table resource
(wctb’), 37
and lines, 241
Manager, 17, 37, 241
positioning, 54-56
specification of, 91
stacking, 56-58
titles, 17
WindowKind variable, 171
WindowlList, 57
Word Perfect, 89
Wristwatch cursor, 37, 38

XY,Z

Yes-or-no question, 81, 82



Extending the Macintosh Toolbox
Programming Menus, Windows, Dialogs, and More:

The Disk!

The disk contains the 104 routines and examples in this book, plus additional routines,
updates, enhancements, and debugs. The routines can be copied into and used immedi-
ately for the applications you are writing. If you would like a complete set of source
codes, projects, and resources from Extending the Macintosh Toolbox:

Extending
the Macintosh
Toolbox

1. Fill out the coupon. Print clearly.

2. Attach a check or money order for $35. If
you want the disk C.0.D., add $5.50. Make
the check out to Extending the Toolbox.
Make sure that the check is in U.S. dollars,
drawn on a U.S. or Canadian bank. If you
would like the disk shipped outside the
United States, please add $5.

3. Send the check (or money order) and the
coupon to:

Extending the Toolbox
822 Hartz Way, Suite 392
Danville, CA 94526

Here’s my $35!

Name

Send me Extending the Macintosh Toolbox Disk 1
right away! Mail the disk to:

Company

Address

City

State, Zip

California residents, add 7% sales tax.

No credit cards, please.




Titles in the Macintosh Inside Out Series

» Extending the Macintosh® Toolbox
Programming Menus, Windows, Dialogs, and More
John C. May and Judy B. Whittle
A complete guide to programming the Macintosh interface.
352 pages, $24.95, paperback, order #57722

» Programming QuickDraw™
Includes Color QuickDraw and 32-Bit QuickDraw
David A. Surovell, Fred M. Hall, and Konstantin Othmer
The first in-depth reference to the Macintosh graphics system.
352 pages, $24.95, paperback, order #57019

» Programming for System 7
Gary Little and Tim Swihart
A complete programmer’s handbook to the newest version of the Macintosh system software.
400 pages, $26.95, paperback, order #56770

» Programming with AppleTalk®
Michael Peirce
An accessible guide to creating applications that run with AppleTalk.
352 pages, $24.95, paperback, order #57780

» The A/UX® 2.0 Handbook
Jan L. Harrington
A complete and up-to-date introduction to UNIX on the Macintosh.
448 pages, $26.95, paperback, order #56784

» System 7 Revealed
Anthony Meadow
A first look inside the important new Macintosh system software from Apple.
368 pages, $22.95, paperback, order #55040

» ResEdit™ Complete
Peter Alley and Carolyn Strange
Contains the popular ResEdit software and complete information on how to use it.
576 pages, $29.95, book/disk, order #55075

» The Complete Book of HyperTalk® 2
Dan Shafer
Practical guide to HyperTalk 2.0 commands, operators, and functions.
480 pages, $24.95, paperback, order #57082

» Programming the LaserWriter®
David A. Holzgang
Now Macintosh programmers can unlock the full power of the LaserWriter.
480 pages, $24.95, paperback, order #57068

» Debugging Macintosh® Software with MacsBug
Includes MacsBug 6.2
Konstantin Othmer and Jim Straus
Everything a programmer needs to start debugging Macintosh software.
576 pages, $34.95, book/disk, order #57049



Developing Object-Oriented Software for the Macintosh®

Analysis, Design, and Programming

Neal Goldstein and Jeff Alger

An in-depth look at object-oriented programming on the Macintosh.
352 pages, $24.95, paperback, order #57065

Writing Localizable Software for the Macintosh®

Daniel R. Carter

A step-by-step guide which opens up international markets to Macintosh software developers.
352 pages, $24.95, paperback, order #57013

Programmer’s Guide to MPW®, Volume I
Exploring the Macintosh® Programmer’s Workshop

Mark Andrews

Essential guide and reference to the standard Macintosh software development system, MPW.
608 pages, $26.95, paperback, order #57011

Elements of C++ Macintosh® Programming

Dan Weston

Teaches the basic elements of C++ programming, concentrating on object-oriented style and syntax.
512 pages, $22.95, paperback, order #55025

Programming with MacApp®

David A. Wilson, Larry S. Rosenstein, and Dan Shafer

Hands-on tutorial on everything you need to know about MacApp.
576 pages, $24.95, paperback, order #09784

576 pages, $34.95, book/disk, order #55062

C++ Programming with MacApp®

David A. Wilson, Larry S. Rosenstein, and Dan Shafer

Learn the secrets to unlocking the power of MacApp and C++.
624 pages, $24.95, paperback, order #57020

624 pages, $34.95, book/disk, order #57021

Order Number Quantity Price  Total

TOTAL ORDER

Shipping and state sales tax will be added
automatically.

Credit card orders only please.

Offer good in USA only. Prices and avail-
ability subject to change without notice.

Name

Address

City/State/Zip

Signature (required)

__ Visa __ MasterCard

Account #

Addison-Wesley Publishing Company
Order Department

Route 128

Reading, MA 01867

To order by phone, call (617) 944-3700

___AmEx

Exp. Date




>s24.95 USA

Maéintosh Programming T a

The Macintosh® interface presents a
sophisticated and complex challenge to
all Macintosh programmers. Its
intuitive system of icons, menus, scroll
bars, and dialog boxes can be much
more difficult to program than it is to
use. The Macintosh Toolbox, the set of
programming tools incorporated into
all Macintosh computers, is the key to
programming the interface.

Extending the Macintosh Toolbox
is a comprehensive, hands-on guide to
working with the Toolbox. It provides a
practical set of routines designed to
speed up development of applications.
The book begins with the basics of
initializing the Toolbox, building
menus, creating dialogs and windows,
and handling cursors and icons. The
book then covers more advanced topics
in depth, including picts, resources,
Edit text, and popup menus. The

book also contains an extensive library
of valuable routines to allow you to
create and customize Macintosh
interfaces for your application.

You will also learn how te:

M Draw rectangles and scrolling lists

B Create buttons, radio buttons,
and icons

Cover design by Ronn Campisi
Addison-Wesley Publishing Company, Inc.

Extending the
Macintosh Toolbox

FOHN .
JUBY B

MAY

W H L1 L E

B Develop complex dialog boxes

M Significantly reduce the time
required to develop a fully
functional application

and much more.

In addition, appendices provide a
helpful glossary and a thorough
bibliography. This complete coverage
of vital Toolbox concepts and features
makes Extending the
Macintosh Toolbox an
essential guide for all
Macintosh programmers.

John C. May is a
computer consultant
and programmer
specializing in creating
and adapting Macintosh
software.

Judy B. Whittle is an
experienced technical
writer.

| H l 52495>
9"780201"577228 I’

ISBN 0-201-57722~Y4
5772e






