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Sl ALRTs from MacCertificate.w.rsrc —=—=05|
[ Size Narne
“About MacCertificate Alert™
a01 12  “DLOG Error Alert”
502 12 “MBAR Error Alert”
503 12 “"MENU Error &lert”
504 12 “PICT Error &lert”
505 12 “WIND Error &lert” ||
506 12 “Bad Score Alert” N
|

FIGURE 20-10 The list of ALRTs

The ALRTs and Their DITLs

The MacCertificate program contains several ALRT resources. Figure 20—
10 lists them.
One of the ALRTs, ID 500, is used to display the About MacCertifi-

cate... item under the @ menu, as shown in Figure 20-11.

E[IE ALRT “About MacCertificate Alert” 1D = 500 from MacCertificat

Color: (@ Default
) Custom

MmCor@fiale
Tram

Primm P b Balln '
Bk THINE C

capgright @ 1905 Oam Paris Sydsu

Bawk Ip the Fregom

DITL 1D:

: [B Height:
Left: Width:

FIGURE 20-11 The About... ALRT window
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FIGURE 20-12 The About...

The DITL corresponding to this ALRT, ID 500, is shown in Figure
20-12. We have included the About ShapeMaker... ALRT DITL from the
ShapeMaker program for comparison. Notice any differences between the

ECIE

DITL “About Alert Dialog Item List” ID = 50

MacCertificate I
from
Prima Publishing's

“Think THINK C*

copyright © 1993 Dan Parks Sydow

( Back to the Program ]

[ECIE DITL “About Alert Dialog Item List” ID = 2688

ShapeMaker
from
Prima Publishing's

“Think THINK C"

copyright © 1993 Dan Parks Sydow

[ Back to the Program |

DITL windows of MacCertificate and ShapeMaker

two? Just one item has been changed—the program title.

To create the MacCertificate About... DITL we simply copied the
About... DITL from the chapter’s ShapeMaker program. We then double-
clicked on number 2, the static text item that holds the program’s title, and

typed in the new title.
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IMPORTANT

Resources—copy, copy, copy. If you are creating a program similar to one you
have already written, by all means copy the entire resource file. Rename it and
then edit it. Whatever you do, don’t “reinvent the wheel.”

The remaining six ALRTs have a common purpose—to display an
error message if something goes wrong in the MacCertificate program. For
simplicity, such alerts haven’t been included in the previous programs. Now
that you're an old pro at creating ALRT and DITL resources, you can easily
add a few more of each.

As you've probably noticed at one time or another, programs some-
times crash. It’s important to anticipate fatal errors that might occur in your
program and try to give the user information about them, even if it’s impos-
sible to recover from them.

An error is said to be fatal when it causes the program to hang or freeze—the
worst type of program error. Once the Macintosh is frozen, there is nothing
the user, or the program, can do to recover.

One of the primary causes of severe errors is a missing, or misnum-
bered, resource. Imagine that a program attempts to open a dialog with the

following call:
the dialog = GetNewDialog(300, NIL PTR, IN_FRONT);

The program expects to find a DLOG resource with an ID of 300 in
the resource part of the program. If there is no DLOG resource with this
ID, the call to GetNewDialog() fails and the program crashes. If you can
write your source code in such a way that when this situation arises an alert
comes to the screen with an error message, you'll be able to pinpoint the
exact cause of the program failure. Here, we'll describe the ALRT resources
you'll need to accomplish this. Later in this chapter we'll tell you what C
language code to include in your source code.
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IMPORTANT

Many moons ago we issued a warning about ResEdit. We said that although it
is an extremely useful and powerful programming tool, it is subject to abuse.

Remember, all resources start out in a resource file. When a program is com-
piled, the resources in this file are merged with the source code into one pro-
gram. That means that all programs have resources in them. ResEdit can be
used to look at the resources in any application, not just those found in sepa-
rate resource files.

If a user of a program you wrote tries to look at the program’s resources, he
or she could inadvertently delete a needed resource, such as a DLOG. When
this user later tries to run your program, it will crash. You can’t stop a person
from fiddling with your program’s resources, but you can put up a message
that lets him or her know that a resource is at fault. The user could then
either use a backup copy of the program or report to you the content of the
error message.

We've created a separate ALRT resource for some of the anticipated
errors that could occur in the MacCertificate program. In Figure 20-13 we
show the ALRT, and in Figure 20-14 we show the corresponding DITL for

== ALRT “DLOG Error Alert” 1D = 501 from MacCertificate.m.rsrc EI

Color: (® Default
) Custom

i mnerouarnbia Grror hos eecemad
s trygieg te lnod DLG6 | Sih
el YOUF PFORFOE'S N OU T THa.

DITL 1D:

FIGURE 20-13 One of MacCertificate’s error ALRTs, ALRT 501
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EC1E DITL “DLOG Error Alert Dialog Item List” 1D = 501 fr

An unrecoverable error has occurred
white trying to load DLOG ID 300.
Check your program's resource file.

Good-bye...

FIGURE 20-14 The DITL for ALRT 501

one error situation. If MacCertificate fails to find DLOG ID 300, ALRT
ID 501 will appear on the user’s screen.

You may wonder why, if DLOG ID 300 is missing or damaged, we
should think that the alert meant to come to the screen in that situation,
ALRT 501, might not also be gone. If that’s the case, then certainly when
the program attempts to post an alert, that effort will fail as well. Youre
absolutely correct. But there is only so much you can do.

MacCertificate does not claim to be able to handle every type of error
that can occur—error handling is an art in itself. But it does serve as a good
introduction to the topic.

Figure 20-15 shows that each ALRT has a corresponding DITL.
We've elected to show you the ALRT and DITL for just one of the error
alerts, ID 501. The others are very similar.

The MENU Resource

The MacCertificate program has two MENU resources. The first is the @
menu, with an About MacCertificate... item and a dashed line to separate
that item from the desk accessories that will be added in the source code.
The second menu is a File menu with two items—New and Quit. The two
MENU resources are shown in Figure 20-16.

The MBAR Resource

The two MENU resources will appear in the main menu bar of MacCertif-
icate. Bind them together into that one menu with the MBAR resource
shown in Figure 20-17.
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ECI= ALRTs from MacCertificate.m.rs

D Size Name
500 12 “About MacCerti
501 | 12  “DLOG Error Ale
502 12  “MBAR Error Ale
503 12 “MENU Error Ale
504 12 “PICT Error Aler
505 12 “WIND Error Ale
506 12  “Bad Score Aler
|
Every ALRT resource ECJE DITLs from MacCertificate..rsr
has a corresponding D Size Name
DITL resource. 300 328 “Certificate Dialog {3
I__[\ 500 202  “About Alert Dialog
501 148  “DLOG Error Alert D
V| 502 148 “MBAR Error Alert
503 154  “MENU Error Alert D
504 148  “PICT Error Alert Di
N 505 148  “WIND Error Alert D
506 152  “Bad Score Alert Di
d O
|

FIGURE 20-15 Every ALRT has a corresponding DITL.

EC)

MENUs from MacCertificate.m.rsrc

II

About Macl:ertific|§

New

Quit

201

202

=l

<]

FIGURE 20-16 The MENU window
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E[ = MBAR “Main Menu Bar” 1D = 200 from MacCer
4

* of menus 2 [

]) Aok koK
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Menu res 1D 202

3) KRRk

P[]

FIGURE 20-17 The MBAR window

The WIND Resource

MacCertificate opens a window that displays the certificate. The resource
file’s single WIND resource is shown in Figure 20-18.

E[]= WIND “Certificate Window” 1D = 400 from MacCertificate.m.r

SO

Color: @& Default
() Custom

Left: Width: (El Cloze tige

Top; Height: [ Initially visible

)

FIGURE 20-18 The WIND window
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E[J=== PICTs from MacCertificate.m.rsrc ==L
i
|
&

FIGURE 20-19 The PICT window

The PICT Resource

MacCertificate is the first program that uses a PICT resource—a picture.
The MacCertificate source code loads the PICT resource into memory,
then displays the picture in the certificate window. Figure 2019 shows the
picture—a simple drawing of a ribbon.

To create a PICT resource, you must first find an existing clip art pic-
ture, or you can draw one of your own, as we did. Use any Macintosh paint
or draw program for your picture. Then copy it to the Macintosh Scrap-
book. Next, run ResEdit. Open the Scrapbook, copy the picture, then paste
it into your resource file. ResEdit is smart enough to save it as a PICT
resource type. You can change the ID of the PICT, as we did, by selecting
the Get Resource Info option from ResEdit’s Resource menu.

When we discuss the MacCertificate source code, we'll show you how
to load and display the PICT resource.

That completes our walk through the MacCertificate resource file.
Now, you're ready to examine the source code.
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The MacCertificate Code

The MacCertificate code is similar in many ways to the ShapeMaker source
code presented in Chapter 19. We list all of the code here, but provide

detailed comments for only those sections that are new.

The Function Prototypes

As we did for ShapeMaker, the first thing we do is list a prototype for each
function:

[FHE Y

void Initialize Toolbox( void );

void Set Up Menu Bar( void );

void Post Error Alert( int );

void Set Window Drag Boundaries( void );
void Main_Event Loop( void );

void Handle One_Event( void );

void Handle Update Event( void );

void Update Window( WindowPtr );

void Update Certificate Window( void );

void Draw_Certificate Border( void );

void Draw_Row Of Shapes( int, int );

void Draw_Ribbon Picture( void );

void Close Window( WindowPtr );

void Handle Mouse Down( void );

void Handle Menu Choice( long );

void Handle Apple Choice( short );

void Handle File Choice( short );

void Open Certificate Dialog( void );

void Set Radio Buttons( DialogPtr , short );
void Get Dialog Info( DialogPtr the dialog );
void Get Text From Edit( DialogPtr, short, Str255 );
int  Check For Valid Score( void );

void Open Certificate Window( void );

void Set_Check Box( DialogPtr, short );



428  Think THINK C

The define Statements

The code begins with several #define statements, some of which you've seen
in the past. About half are resource IDs:

[FHH

#define ~ OK_BUTTON_DITL_ITEM 1
#define  NAME_DITL_ITEM 2
#define  SUBJECT_DITL_ITEM 3
#define  CHECK DITL_ITEM 4
#define  NUM DITL_ITEM 5
#define  OVAL_DITL_ITEM 6
#define ~ RECTANGLE_DITL_ITEM 7
#define  CERTIFICATE_DLOG_ID 300
#define  CERTIFICATE_WIND_ID 400
#define  ABOUT_ALRT_ID 500
#define ~ DLOG_ERROR_ALRT_ID 501
#define  MBAR_ERROR_ALRT_ID 502
#define ~ MENU_ERROR ALRT_ID 503
#define  PICT_ERROR _ALRT_ID 504
#define ~ WIND_ERROR_ALRT_ID 505
#define  BAD_SCORE_ALRT_ID 506
#define  RIBBON_PICT_ID 600
#define  MAIN_MBAR_ID 200
#define  APPLE_MENU_ID 201
#define FILE_MENU_ID 202
#define  ABOUT_ITEM 1
#define ~ NEW_ITEM 1
#define  QUIT_ITEM 2
#define ~ CONTROL_ON 1
#define  CONTROL_OFF 0
#define OVAL_FRAME 1

#define  RECT FRAME
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#define  SHAPE_SPACING 5
#define  SHAPE_SIZE 10
#define  NUM_SHAPES _ 31
#define  DRAG_EDGE 20
#define  NIL_PTR oL
#define  IN_FRONT (WindowPtr)-1L
#define  REMOVE_EVENTS 0
#define ~ WINDOW_WIDTH 495
#define  WNE_TRAP_NUM 0x60
#define  UNIMPL_TRAP_NUM 0x9F
#define  SLEEP_TICKS oL
#define ~ MOUSE_REGION oL

The Global Variables

Next our global variables are listed:

[FH

Tong Score_Int;

Str255 Score_Str;

Boolean Print_Score;

Str255 Name_Str;

Str255 Subject_Str;

int Frame_Shape;

short 01d_Button_Num;
Rect Drag Rect;
WindowPtr Certificate_Window_Ptr;
Boolean A11_Done;
MenuHandle Apple_Menu;
MenuHandle File_Menu;
EventRecord The_Event;

Boolean Multifinder_Active;

The variable Score_Str is a string that holds the score that the user
can type into the certificate dialog box. Score_Int holds the same number,
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but as an actual number—a long. Print_Score tells the program whether
or not to print the score the user types in. The user can enter a name to be
written on the certificate, Name_Str, and a subject for which the certificate
is being awarded, Subject_Str. The certificate will have a simple border;
Frame_Shape tells which of the two border types the user selected.

01d_Button Num helps MacCertificate keep track of which of the two
radio buttons is currently selected. The variable Drag Rect defines the
screen coordinates of the area in which the certificate window can be
dragged. The variable Certificate_Window_Ptr is a pointer to the certifi-
cate window.

The remaining five variables—A11 Done, Apple Menu, File Menu,
The_Event, and Multifinder_Active—were all encountered in the Shape-

Maker program. Once again, to save time and effort, borrow from existing
code wherever possible.

Is the variable name Certificate Window Ptr too long? Might its length
make it a bit awkward? Perhaps. But you must admit it is very descriptive.
You're the programmer; you make the choice.

The main() Routine

The main() function is very similar to the one we saw in ShapeMaker. Here,
one new function call has been added. The call to Set_Window_Drag-
_Boundaries() establishes the boundaries within which the user can drag a
window. More on that when we look at the definition of the function:

[F

main()

{
Initialize Toolbox();
Set_Up_Menu_Bar();
Set_Window_Drag Boundaries();
Main Event Loop();
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Program Initialization

Initialize_Toolbox() appears exactly as it has several times before:

[FHr

void Initialize_Toolbox( void )
{
InitGraf(&thePort);
InitFonts();
InitWindows();
InitMenus();
TEInit();
InitDialogs (NIL_PTR);
FlushEvents (everyEvent, REMOVE_EVENTS);
InitCursor();

}

Setting up the Menu

You saw the routine Set_Up_Menu_Bar() in ShapeMaker. Here it has been
modified to include a check to verify that the MENU resources are all
present in the resource file. ShapeMaker’s call to GetNewMBar() looked
like this:

main_menu_bar = GetNewMBar(MAIN_MBAR_ID);

Now, the same call has been embedded in an if statement that com-
pares the returned pointer to the NIL_PTR:

if ((main_menu_bar = GetNewMBar(MAIN_MBAR_ID)) == NIL_PTR)
Post_Error_Alert(MBAR_ERROR_ALRT_ID);

If the MBAR resource is not present, the call to GetNewMBar() will
return a nil pointer. That’s a signal to you that there is a problem. An alert,
which will be described in a moment, is then put up by the Post_Error-
_Alert() routine.

The same type of error checking is done for the two MENU resources
that are loaded in this routine. If there is a problem, Post_Error_Alert() is
again called, with the appropriate #define constant passed as a parameter:
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[FHHr
void Set_Up Menu_Bar( void )

Handle main_menu_bar;

if ((main_menu_bar = GetNewMBar(MAIN MBAR ID)) == NIL_PTR)
Post_Error Alert(MBAR ERROR ALRT ID);

SetMenuBar(main_menu_bar);

if ((Apple_Menu = GetMHandle(APPLE_MENU_ID)) == NIL_PTR)
Post_Error_Alert( MENU_ERROR_ALRT_ID );

if ((File Menu = GetMHandle(FILE MENU_ID)) == NIL PTR)
Post_Error Alert( MENU_ERROR ALRT ID );

AddResMenu( Apple Menu, 'DRVR' );

DrawMenuBar() ;

}

Handling an Error Condition
If an attempt to load a resource fails, Post_Error_Alert() is called. If all goes

well in the program, this routine should never be called.

Post_Error_Alert() is passed the ALRT ID of the alert that is to be
posted on the screen. In the resource file are six error alerts, five of which
deal with resource loading errors. This routine posts the alert corresponding
to the error that has occurred. When the user clicks the alert’s button, the
Toolbox routine ExitToShell() is called. This routine exits the current pro-
gram and returns the user to the Finder—the DeskTop. Figure 20-20

shows one of the error alerts posted in MacCertificate.
e e
void Post _Error Alert( int error_id )
{

StopAlert(error_id, NIL PTR);

ExitToShell();
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fin unrecoverable error has occurred
while trying to load DLOG 1D 300.
Check your program's resource file.

Good-bye...

FIGURE 20-20 An error alert displayed in MacCertificate

Setting up the Window Drag Boundaries

Set_Window_Drag_Boundaries() is a routine called from main(). When a
window is placed on the screen, the user is allowed to move it. You'll want
to set some limits as to how close to the edge of the screen it can be
dragged. This prevents the window from appearing to slide off the screen.
Global variable Drag_Rect is set to hold the area of the screen in
which the window can be moved. To do this, you can take advantage of one
of the Macintosh’s own global variables, screenBits. The screenBits vari-
able is a structure that need not be declared in your program—it resides in
RAM memory and is available for use by any program. Here the screen-
Bits.bounds field of the screenBits structure is used. This is a Rect that
defines the area of the Macintosh screen. Set_Window_Drag_Boundaries()
offsets this rectangle a few pixels using the #define DRAG_EDGE. When
the user drags a window, that window will not be allowed to go beyond any

of the dimensions of Drag_Rect. This is demonstrated later in the routine
Handle_Mouse_Down().

[

void Set_Window_Drag Boundaries( void )
{
Drag_Rect = screenBits.bounds;
Drag_Rect.left += DRAG_EDGE;
Drag_Rect.right -= DRAG_EDGE;
Drag_Rect.bottom -= DRAG_EDGE;
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The Main Event Loop

The last routine called by main() is the main event loop. This is the same as
the one we saw in ShapeMaker with a couple of minor additions. Here,
three variables—01d_Button_Num, Frame_Shape, and A11_Done—are ini-
tialized. These are variables used in the certificate dialog box:

[

void Main_Event_Loop( void )

{
01d Button Num = OVAL DITL ITEM;
Frame_Shape = OVAL_FRAME;
A11_Done = FALSE;

Multifinder Active = (NGetTrapAddress(WNE_TRAP_NUM, ToolTrap)
w = NGetTrapAddress (UNIMPL_TRAP_NUM, ToolTrap));

while (A]]_Done == FALSE)
Handle_One_Event();
}

Handling a Single Event

The next routine, Handle_One_Event(), is much like the similarly named
routine in ShapeMaker. The additions made here allow the program to
update the certificate window—something that was not a concern in the
windowless ShapeMaker program.

In the updateEvt case of the switch statement, a call to Handle_Up-
date_Event() has been added. This routine carries out the actual updating
of a window. We'll discuss it next.

/

Fhbttb b
void Handle_One_Event( void )

{
if (Multifinder Active == TRUE)

WaitNextEvent (everyEvent, &The Event, SLEEP_TICKS,
h»MOUSE_REGION);

else
{ I
SystemTask();
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GetNextEvent (everyEvent, &The Event);
}

switch (The_Event.what)
{
case mouseDown:
Handle_Mouse_Down();
break;
case keyDown:
break;
case autoKey:
break;
case updateEvt:
Handle_Update Event(the_window);
break;

}

Handling an Update Event

Long ago you learned that every window has its own port. If there is more
than one window on the screen and one of them needs to be updated, fol-
low these steps:

I. Save the current port.

2. Set the port to the window that needs updating.

3. Perform the update.

4. Set the port back to the original port.

Although MacCertificate has only one window, we want to lend a

little insight into the way a Macintosh program handles updating when

more than one window is involved. Here is how MacCertificate’s code
implements the four steps listed above:

1. To save the current port, Handle_Update_Event() uses Toolbox routine
GetPort() and the local GrafPtr variable o1d_port:
GetPort(&o1d port);

2. To set the port to the port of the window that needs updating, the
Toolbox routine SetPort() is called. If the event was an update event,
the message field of The_Event tells which window was involved. The
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local variable the_window is set to the message field of The_Event, after
it is typecast to a WindowPtr. Then the port is set:

the_window = (WindowPtr)The_Event.message;
SetPort (the_window) ;

. To update the window, Handle_Update_Event() calls the Update-

_Window() routine, passing a pointer to the window that needs to be
updated. The Update_Window() routine does the actual updating—
well cover it after we finish with Handle_One_Event(). The call to
Update_Window() is surrounded by the Toolbox routines BeginUp-
date() and EndUpdate(). These two routines tell the Mac to update
only the parts of a window that need updating. If a window is moved
partially offscreen, then back on, only that part that went off screen
needs to be redrawn. The Mac knows what part of a window needs
updating, so let it decide how much to redraw:

BeginUpdate(the_window);
Update Window(the_window);
EndUpdate(the_window);

. With the updating complete, the port is set back to the original port by

again calling SetPort()—this time passing the old port, which was saved
in the variable 01d_port:

SetPort(o1d_port);

YR A R R
void Handle Update Event( void )
{

GrafPtr old_port;

WindowPtr the_window;

the window = (WindowPtr)The Event.message;

GetPort (&o1d_port);

SetPort (the_window) ;

BeginUpdate(the_window) ;
Update_Window(the_window);

EndUpdate(the_window) ;

SetPort (o1d_port);
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WindowPtr Certificate_lindow_Ptr;
WindowPtr Honor_Nindow_Ptr;

Update_Certificate_Uindow{)
{

}

Update_Honor_Nindow()
{

}

Update_Nindow{ NindowPtr the_window )}

{
if ( the_window == Certificate_Hindow_Ptr )}
Update_Certificate_Hindow();
else if ( the_window == Honor_Window_Ptr )
) Update_Honor_Window();

/* take steps to update a certificate window */

/* take steps to update an honor window */

437

FIGURE 20-21 One way to handle the updating of multiple windows

Updating a Window

The Update_Window() routine is just a couple of lines of code, but prepa-
ration has been made for future additions to MacCertificate. A check is
made to see which window needs updating by comparing the WindowPtr
variable that was passed to the routine to the global WindowPtr variable
Certificate Window_Ptr. If MacCertificate dealt with more than one type
of window, the comparison of the passed WindowPtr would also be made
with all other WindowPtr variables. For a routine that handles more than

one window type, see Figure 20-21.

[FH

void Update Window( WindowPtr the window )
{
if (the_window == Certificate Window_Ptr)
Update Certificate_Window();
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The actual updating of the certificate window takes place in Update-
_Certificate_Window(). Though the routine may look long, it’s composed
primarily of code that draws text to the certificate window.

Of note is the way the two user-entered strings are drawn. The goal is
to center them in the window, even though their pixel lengths are not
known in advance. This means that a MoveTo() with hard-coded numbers
cant be used. Hard-coded values are values that are constant, like
MoveTo(65,60). Instead, the method discussed in Chapter 12 is used. First,
the length of a string is found using Toolbox routine StringWidth(). Then,
the starting pixel location is based on this value and the width of the
window.

One line of text may or may not be drawn, depending on whether the
user checked the check box in the certificate dialog box. The global variable
Print_Score is checked to see if the score string should be written to the
window.

Finally, two more routines are called—one to draw a border in the
window and another to draw the ribbon PICT in the window. Figure 20—

22 shows how the certificate window looks after a typical call to Update-
_Certificate_Window().

== lindwn =
OO ROC0ERRAEOEDODNOO000BER80EO8 OO0

ACHIEVEMENT CERTIFICATE

In recognition of work accomplished in the study of

Zoology

This certificate is presented to

Joe Smith

For passing with a test score of 80 &

OO0O000000000O000000000O00O00000000

FIGURE 20-22 Result of calling Update_Certificate_Window
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[

void Update Certificate_Window( void )
{

int string_pixel_size;

int horiz_location;

TextFont (geneva);
TextSize(24);
TextFace(bold);

MoveTo(65, 60);
DrawString("\pACHIEVEMENT CERTIFICATE");

TextSize(12);
MoveTo(60, 100);

DrawString("\pIn recognition of work accomplished in the study
wof");

string_pixel_size = StringWidth(Subject_Str);

horiz_location = (WINDOW WIDTH - string_pixel_size)/2;
MoveTo(horiz_location, 130);
DrawString(Subject_Str);

MoveTo(125, 165);
DrawString("\pThis certificate is presented to");

TextSize(18);

string_pixel_size = StringWidth(Name_Str);
horiz_location = (WINDOW _WIDTH - string_pixel_size)/2;
MoveTo(horiz_location, 195);

DrawString(Name_Str);

if (Print_Score == TRUE)
{
TextSize(12);
MoveTo(110, 230);
DrawString("\pFor passing with a test score of ");
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DrawString(Score Str);
DrawString("\p % ");
}

Draw_Certificate_Border();

Draw_Ribbon_Picture();

Figure 20-22 shows the simple border that is drawn on the certifi-
cate—a row of small shapes running across the top and bottom. To achieve
this, the graphics pen is first moved to the starting location of a row. Then a
call to Draw_Row_Of_Shapes() is made to do the actual drawing:

[

void Draw_Certificate_Border( void )
{

int left;

int top;

left = 0;
top = 10;
Draw_Row_Of Shapes(left, top);

left =0;
top = 270;
Draw_Row_Of Shapes(left, top);

Draw_Row_Of_Shapes() receives two passed parameters, which are
used as the starting coordinates for one row of shapes. A global #define is
used to determine the coordinates of the right and bottom sides of the first
shape. A for loop is then used to draw the shape repeatedly. The value of the
global variable Frame_Shape determines whether a row of rectangles or a
row of ovals is drawn. Depending on the value of FrameShape, a call to
either FrameOval() or Frame()Rect is made.
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[
void Draw_Row Of Shapes( int left, int top )
{

int index;

Rect the rect;

int right, bottom ;

right = Teft + SHAPE_SIZE;
bottom = top + SHAPE_SIZE;

for (index = 0; index < NUM_SHAPES; index++)
{
left += SHAPE_SIZE + SHAPE_SPACING;
right = left + SHAPE_SIZE;
SetRect (&the rect, left, top, right, bottom);

if (Frame_Shape == OVAL_FRAME)
FrameOval(&the rect) ;
else
FrameRect (&the rect) ;

The final window updating routine is Draw_Ribbon_Picture(). Here,
the PICT resource is loaded into memory and displayed to the certificate
window.

The first step is to load the PICT resource and get a handle to it. The
handle you'll need is a PicHandle, which is a predefined Macintosh type.
This is accomplished with a call to the Toolbox routine GetPicture(). A
simple call to GetPicture() looks like this:

PicHandle certificate picture;

certificate picture = GetPicture(RIBBON_PICT_ID);

We elected to take advantage of our error handling routine by embed-
ding GetPicture() in an if statement:

if ((certificate_picture = GetPicture(RIBBON_PICT ID)) ==
wNIL PTR)
Post_Error Alert(PICT _ERROR_ALRT_ID);
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Once the PICT is in memory, it can be placed anywhere on the certif-
icate, but you must first set a rectangle for it to be drawn into. Before doing
that, determine the size of the PICT, in pixels. You can obtain the PICT
size from the PicHandle. Remember, a handle points to a pointer, which in
turn points to an actual data structure—in this case the data structure is the
Macintosh C type Picture. One of the fields of a Picture is picFrame—the
rectangle that encloses the picture. Here’s how we set our local Rect variable
picture_rect to the rectangle that encloses the PICT:

picture_rect = (**(certificate_picture)).picFrame;

If this all seems a bit confusing, you can either take our word for it or
refer back to Chapter 9, where we discuss handles.

Once the enclosing rectangle information for the picture is obtained,
we can use SetRect() to set a rectangle of this size anywhere we want in the
certificate window. We chose to place the ribbon in the lower-left corner.
The actual drawing of the picture is done with the Toolbox routine Draw-
Picture():

[HHHHE R
void Draw_Ribbon_Picture( void )

{

Rect picture_rect;

int left, top, right, bottom;
PicHandle certificate picture;

int picture_width;

int picture_height;

if ((certificate_picture = GetPicture(RIBBON_PICT ID)) ==
wNIL PTR)

Post_Error Alert(PICT_ERROR ALRT ID);
picture_rect = (**(certificate_picture)).picFrame;
picture_width = picture_rect.right - picture rect.left;
picture_height = picture_rect.bottom - picture_rect.top;
left= 15;

right = left + picture_width;
top = 130;
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bottom = top + picture_height;
SetRect(&picture_rect, left, top, right, bottom);

DrawPicture(certificate picture, &icture rect);

Closing a Window

When it comes time to close the certificate window, Close_Window() is
called. Like the updating routine, Close_Window() has been written in
such a way that it can be made to handle the closing of other types of win-
dows with little modification. Closing a window involves simply removing
it from memory with DisposeWindow() and setting the pointer to that
window to the nil pointer:

[FHH

void Close_Window( WindowPtr the_window )

{

DisposeWindow(the window) ;

if (the_window == Certificate Window_Ptr)
Certificate_Window_Ptr = NIL_PTR;

Handling a mouseDown Event

When a mouse click occurs, Handle_Mouse_Down() is called. This version
of Handle_Mouse_Down() is very similar to the one in the ShapeMaker
program. Here, we'll just discuss the additions.

Because MacCertificate uses a window, the switch statement is given
the ability to deal with mouseDown events that occur in a window. If the
mouse is clicked in a window’s drag region—that is, the title bar—Han-
dle_Mouse_Down() responds by calling the Toolbox routine Drag-
Window(). As long as the user is holding the mouse button down,
DragWindow() will handle the moving of the window.

If the mouseDown occurs in the window’s close box, TrackGoAway()
is called. This Toolbox routine will return a value of TRUE if the mouse
button is released in the close box. If this is the case, we know the user fol-
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lowed through on his or her intention to close the window, and
Close_Window() is called to do just that.

If the user clicks the mouse anywhere else in the window,
SelectWindow() is called. This Toolbox routine makes the window active if
it’s not already so:

[

void Handle_Mouse_Down( void )
{
WindowPtr which_window;
short the_part;
long menu_choice;

the_part = FindWindow(The_Event.where, &which_window);

switch (the_part)
{
case inMenuBar:
menu_choice = MenuSelect(The_Event.where);
Handle_Menu_Choice(menu_choice);
break;
case inSysWindow:
SystemClick(&The_Event, which_window);
break;
case inDrag:
DragWindow(which_window, The_Event.where, &Drag Rect);
break;
case inGoAway:
if ( TrackGoAway(which window, The_Event.where))
Close_Window(which_window) ;
break;
case inContent:
SelectWindow(which_window) ;
break;
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Handling a mouseDown in a Menu

Handle_Menu_Choice() handles a mouse click in a menu. This routine
was lifted word-for-word from the ShapeMaker program, with no changes
needed. As we stressed with resources, don't let your previous efforts go to
waste. If a piece of code you've written in the past helps you in a new pro-
gram, use it!

[FHH
void Handle_Menu_Choice( Tong menu_choice )
int the_menu;

int the_menu_item;

if (menu_choice != 0)

{
the_menu = HiWord(menu_choice);
the_menu_item = LoWord(menu_choice);
switch (the_menu)
{
case APPLE_MENU_ID:
Handle_Apple_Choice(the_menu_item);
break;
case FILE_MENU_ID:
Handle_File_Choice(the_menu_item);
break;
}
HiliteMenu(0);
}

}

Handling a mouseDown in the & Menu

The Handle_Apple_Choice() function takes care of selections made in the
& menu. This routine is identical to the Handle_Apple_Choice() that was
developed for ShapeMaker:
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[

void Handle Apple_Choice( short the item )
{

Str255 desk_acc_name;

int desk_acc_number;

switch (the_item)
{
case ABOUT _ITEM:
NoteAlert (ABOUT_ALRT ID, NIL PTR);
break;
default:
GetItem(Apple Menu, the item, desk acc_name);
desk_acc_number = OpenDeskAcc(desk_acc_name);
break;

}

Handling a mouseDown in the File Menu

Handle_File_Choice() is called when the user makes a menu selection from
the File menu. Although this routine is different from the Handle-
_File_Choice() of ShapeMaker, it has a similar style.

If the user selects MacCertificate’s New item from the File menu, the
program first checks to see if a certificate window is already open. If one is,
it is closed. Open_Certificate_Dialog() is then called to open the dialog box
that lets the user enter information about the certificate. When the user is
done with the dialog box—when he or she has dismissed it—control
returns to Handle_File_Choice(). Open_Certificate_Window() is then
called to open the window that displays the certificate:

[FH

void Handle_File_Choice( short the_item )
{
switch (the_item)
{
case NEW_ITEM:
if (Certificate_Window_Ptr != NIL_PTR)
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Close_Window( Certificate Window Ptr);
Open_Certificate Dialog();
Open_Certificate Window();
break;

case QUIT_ITEM:
A11 Done = TRUE;
break;

When the user selects New from the File menu, we call Open_Certifi-
cate_Dialog(). This routine differs quite a bit from the Open_Shape-
Maker_Dialog() routine of ShapeMaker, but both use a similar formar for
opening a dialog box.

Because the dialog box contains radio buttons, we have an obligation
to turn one of them on upon opening the dialog box. The #define CON-
TROL_ON is used when a control such as a radio button is turned on. A
grouping of radio buttons always has one button turned on. We arbitrarily
decided to turn the Oval button on.

When we chose a button to turn on, we also had to consider the effect
of that button being on. In the MacCertificate program, if the oval button
is on, the global variable Frame_Shape is set to the #define OVAL_FRAME.
We took care of this in our Main_Event_Loop() routine. Figures 20-23,
20-24, and 20-25 show the source code needed for initializing a button.

Select a Certificate Border Style:
@® Oval
O Rectangle

—— DITL Item #6
#define OUAL_DITL_ITEM 6

#define OUAL_FRAME 1 7— A way to distinguish
#define RECT_FRAME between frame types

FIGURE 20-23 #defines used in initializing one of the buttons to on
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Main_Event_Loop()
{

%

0ld_Button_Num
Frame_Shape

OUAL_FRAME;

%

Initialize the old button,
the button that is on,
to the Oval button

= OUAL_DITL_ITEN;

Initialize the frame shape
to be oval, to match the
button we want on

FIGURE 20-24 Initializing variables to turn one button on

Open_Certificate_Dialog()

&item_type,

Get a handle to the
button you want on

{ 2
GetDItem (the_dialog, 0ld_Button_Num, Q

Ritem_handle,
SetCtlUalue ( item_handle, CONTROL_ON ) ;

&item_rect ) ;

: Turn the button on

FIGURE 20-25 Turning a button on upon opening a dialog box

After we turn one button on, a while loop is entered. It will take two
conditions to end the loop—the OK button must be clicked, and the user-
entered score must be valid. We've defined valid as a number between 0 and
100. We'll examine the function that checks the score, Check_For_Valid-
_Score(), a little later. For now, be aware that it returns a Boolean value,
which is assigned to the local variable valid_score. If the score isn't in our
range, we put up an alert with a descriptive message to let the user know
something is wrong. If we feel the user did something wrong, it is up to us
as programmers to provide some feedback so that he or she can try again.

Figure 20-26 shows this alert.
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Enter a percentage score:
It must be an integer greater than or
equal to 0, and less than or equal to 100.

(Trumgon J

nter rerson's rercent score.: m

Select a Certificate Border Style:
O oval
@® Rectangle

FIGURE 20-26 Checking the user’s input

If either of the radio buttons is clicked on, the action is handled with a
call to Set_Radio_Buttons(), which turns the button on. We describe Set-
_Radio_Buttons() next. Additionally, the global variable Frame_Shape is set
to the appropriate frame shape for later use:

B R RN RS s o n s s sl

void Open Certificate Dialog( void )

{
DialogPtr the_dialog;

Boolean valid_score = FALSE;
short the_item;

Handle item_handle;

short item_type;

Rect item_rect;

if ((the dialog = GetNewDialog(CERTIFICATE_DLOG_ID, NIL_PTR,
wIN_FRONT)) == NIL_PTR)
Post_Error_Alert(DLOG_ERROR ALRT_ID);

GetDItem(the_dialog, 01d_Button_Num, &item_type,
wgitem handle, &item_rect);
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SetCt1Value((ControlHandle)item_handle, CONTROL_ON);

while(valid_score == FALSE)
{
ModalDialog(NIL_PTR, &the_ item);
switch (the_item)
{
case OK BUTTON DITL ITEM:
Get_Dialog_Info(the_dialog);
if (Print_Score == TRUE)
valid_score = Check_For_Valid Score();
else
valid_score = TRUE;
if (valid_score == FALSE)
StopAlert (BAD SCORE_ALRT ID, NIL PTR);
break;
case CHECK DITL ITEM:
Set_Check_Box(the_dialog, the_item);
break;
case OVAL_DITL ITEM:
Set_Radio_Buttons(the dialog, the item);
Frame_Shape = OVAL_FRAME;
break;
case RECTANGLE DITL ITEM:
Set_Radio_Buttons(the dialog, the_ item);
Frame_Shape = RECT_FRAME;
break;

}

DisposDialog(the dialog);
}

Setting a Radio Button

The Set_Radio_Buttons() routine has a very simple purpose—to turn one
radio button off and turn another one on. This routine is passed a pointer
to the dialog box the user is currently working in, which makes the routine
usable in other programs. We also pass in the DITL item number of the

radio button that was clicked on—the new button.
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A call to GetDItem() is used for the sole purpose of getting a handle to
the button that was previously on—the button that was on before the new
button was clicked on. The Toolbox routine SetCtlValue() is then used to
set that button value to 0, CONTROL_OFE

GetDlItem() is then called a second time, this time to get a handle to
the new button. And, again, SetCtlValue() is called, this time setting the
button value to 1, CONTROL_ON. Finally, the new button is saved as the
old button in anticipation of the next time the user clicks on a radio
button.

What happens if the user clicks on a radio button that is already on? In
one call to this routine, the button will be turned off and immediately
turned back on:

[F Y

void Set_Radio_Buttons(DialogPtr the dialog, short
wnew_button_num )

{

Handle item_handle;
short item_type;
Rect item rect;

GetDItem(the dialog, 0O1d Button_Num, &item type,
wditem handle, &item rect);
SetCt1Value((ControlHandle)item handle, CONTROL OFF);

GetDItem(the dialog, new_button_num, &item type,
witem handle, &item_rect);

SetCt1Value((ControlHandle)item handle, CONTROL ON);

01d_Button_Num = new_button_num;

}

Getting Information from a Dialog Box

MacCertificate’s Get_Dialog_Info() routine is very similar to ShapeMaker’s
Get_Dialog_Info() routine. So similar, in fact, that we feel we can sum it up
in just a few sentences.

Get_Dialog_Info() repeatedly calls our Get_Text_From_Edit() func-
tion to get the string contents of each of the three edit items. Next, a call to
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GetCtlValue() is used to get the value of the one check box in the dialog

box.

Notice that no effort is made to get the values of the radio buttons.
The Open_Certificate_Dialog() routine set the value of Frame_Shape. This
global variable provides all the information needed of the radio buttons.

[FH

void Get Dialog_Info( DialogPtr the dialog )
{

Handle item_handle;

short item_type;

Rect item_rect;

int cntl_value;

Get_Text_From Edit(the_dialog, NAME DITL_ITEM, Name Str);
Get_Text_From Edit(the_dialog, SUBJECT DITL ITEM, Name Str);
Get_Text_From Edit(the_dialog, NUM DITL ITEM, Name Str);

GetDItem(the_dialog, CHECK DITL_ITEM, &item type,
wgitem hand]e, &item rect),

cntl_value = GetCt1Value((ControlHandle)item handle);

if (cnt1_value == CONTROL_ON)
Print_Score = TRUE;
else
Print_Score = FALSE;
}

Getting Edit Item Contents

To get the contents of an edit item, we use the function developed for the
ShapeMaker program—Get_Text_From_Edit():

[* A

void Get Text From Edit(DialogPtr the dialog, short edit _item,
wStr255 the string )

{
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Handle item_handle;
short item_type;
Rect item rect;

GetDItem(the dialog, edit_item, &item type, &item handle,
wditem rect);

GetIText(item handle, the string);

Checking User Input

Looking back a little, recall that the while loop in the Open_Certificate-

Dlalog() routine will not terminate until two things happen: the user
clicks the OK button, and the user-entered score is valid—that is, within
our range of 0 to 100. The Check_For_Valid_Score() routine determines if
the second of these two events has occurred.

This routine is the only one in this program that has a return value. It
also illustrates a couple of tricks you'll find useful when dealing with strings.

Whenever text is retrieved from an edit box, it is just that—text. Even
if the user types in a number, it is read in as text using the Toolbox function
GetIText(). It is saved as a Str255 variable, as shown in Figure 20-27.

This may at first seem like a big disadvantage to us as programmers.
We want a number, but we have a string. With just a little extra work, we
can have both. We just have to understand how a string is stored in
memory. With the exception of the very first byte of the string, a Str255 is
an array of characters. When a Str255 variable is placed in memory; it is put
in memory in such a way that it takes up as little memory as possible. Recall
that one character takes up one byte of memory. A Str255 variable can con-
tain up to 255 characters, or bytes, but a typical string usually has far fewer.
The Score_Str shown in Figure 20-27, entered by the user as 85, is four
bytes long. Here’s why:

m The first byte contains the number of characters in the string. In our
example there are two characters—an 8 and a 5.

m The second and third bytes contain the two characters.

m For reasons important to only the Macintosh, a Str255 must always hold
an even number of bytes. Your C compiler is aware of this, and it adds an
extra byte of padding to the end of the string to comply with the
Macintosh’s wishes.
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Enter Person's Percent Score:

The user types in a number - but we always retrieve
edit box contents as strings:

Str255 Score_Str;

GetDItem ( the_dialog, NUM_BITL_ITEHN, &item_type,
&item_handle, &item_rect );
Get IText ( item_handle, &Score_Str );

We can write the string:
DrawString{ Score_Str ); OK!

But we can't use it in math:
int_100 = Score_Str + 15; NOT ALLOWED!

FIGURE 20-27 Text is always retrieved as a Str255.

As a programmer, you don’t have to concern yourself with whether a
string holds an even or odd number of bytes—let the compiler worry about
that. This padded byte is of no use or importance to you. Figure 20-28
illustrates a Str255 in memory.

Enough theory—let’s now put our understanding of how a Str255 is
stored in memory to good use. You know that the first byte of a Str255 array,
element 0, contains not a character but the length of the string itself. From
this you can get the length of, that is, the number of characters in, a string:

Str255 Score_Str;
int str_length;

str_length = Score_Str[0];

From your knowledge of Str255 storage, you can also determine what
any individual character in the string is:
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number of 1st 2nd padding
characters character character
in the string

N
: 2| 8]5 I ﬁ

Score_Str in memory
4 bytes

If a string holds an odd number of bytes, the compiler
will always add 1 byte to make an even number of bytes.

FIGURE 20-28 A Str255 stored in memory

char first_char;
char second_char;

first_char = Score_Str[1];
second_char = Score_Str[2];

Figure 20-29 illustrates the accessing of Str255 characters.

Now, back to the Check_For_Valid_Score() routine. We find the
length of the user-entered Score_Str because we want to examine each
character in it. We perform two checks. The first is to verify that the user
entered only digits—integers 1 to 9. This is a test you may find useful in
many of your programs. Remember that just because you ask the user to
type in a number, you can't assume that the user won' type 120, 44@, ase,
or worse! Now you have a way to check for that:

for (index = 1; index <= str_length; index++)
{
if ((Score Str[index] < '0') || (Score_Str[index] > '9'))
valid_number = FALSE;
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score_Str{1]
Score_Str[0] Score_Stri2] empty (padding)
| | 2 | 8 I 5 | | I

Score_Str in memory
4 bytes

FIGURE 20-29 Accessing the characters in a string

If the Str255 survives this first test, you know that at the very least the
user typed in all digits. Now, to verify that the digits represent an integer in
the range of 0 to 100, we use a handy Toolbox routine called String-
ToNum() to convert a Str255 to a variable of type long;

StringToNum(Score_Str, &Score Int);

if ((Score_Int < 0) || (Score_Int > 100))
valid_number = FALSE;

Take a close look at the Check_For_Valid_Score() routine—it will
yield valuable string information that you will use again and again:

[F

int Check_For_Valid_Score( void )

{
int index;
int str_length;
Boolean valid_number;

str_length = Score_Str[0];
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valid_number = TRUE;

for (index = 1; index <= str_length; index++)
{
if ((Score_Str[index] < '0') || (Score_Str[index] > '9'))
valid_number = FALSE;
}

if (valid_number == TRUE)
{
StringToNum(Score_Str, &Score_Int);

if ((Score Int < 0) || (Score Int > 100))
valid_number = FALSE;
| :

return(valid_number);

}

Opening a Window

We're almost at the end of our MacCertificate listing. The next function is a
simple one. It loads the WIND resource into memory and opens a window:

[

void Open_Certificate Window( void )
{ :

if ((Certificate Window Ptr =
wGetNewWindow(CERTIFICATE_WIND_ID, NIL_PTR, IN_FRONT)) ==
wNIL_PTR)

Post_Error_Alert(WIND_ERROR_ALRT ID);

ShowWindow(Certificate_Window_Ptr);
}

Setting a Check Box

The last routine in MacCertificate—Set_Check_Box()—appeared in
ShapeMaker exactly as we have it here:
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void Set Check Box( DialogPtr the_dialog, short the item )
{

Handle item_handle;

short item_type;
Rect item rect;
int old_value;

GetDItem(the dialog, the item, &item type, &item handle,
witem rect);
old value = GetCt1Value((ControlHandle)item handle);

if (old_value == CONTROL_ON)
SetCt1Value((ControlHandle)item handle, CONTROL_OFF);
else
SetCt1Value((ControlHandle)item handle, CONTROL ON);

In Conclusion

With the listing of MacCertificate completed, you should have mastered
the basic skills needed to write Macintosh C programs of your own. If you
wish, use either ShapeMaker or MacCertificate as the starting point for
your own programs. And be sure to take advantage of all the tricks and tips
presented in this book and the Simulator software!

Chapter Summary

This chapter listed all the resources and the source code you need to cre-
ate a stand-alone application that has many of the graphical features
found in a typical Macintosh program.



Appendix—ASCIl Codes

a 32 i sp 64 : @ 96

1 33 ¢ | 65 | A 97 | a
2 .7 S 66 : B 98 | b
3 35 # 62 | T 99 | ¢
4 36 $ 68 : D 180 @ d
5 37 g 69 i E 181 © e
6 38 & 0 F 182 © f
? 39 : i (0 T 183 © g
8 bs 40 { 72 ¢ H 184 : h
9 : ht 41 ) 30 . 185 @
18 42 * BN 186 @ j
11 43 |+ 5 i K 187 @ k
1240 44 % L 188 : |
13  cr 45 I - 700N 189 : o
14 46 8 N 118 : n
15 43 & 79 0 0 11 : o
16 48 0 88 : P 112 ¢ p
12 49 1 81 ' 113 | g
18 50 2 82 R 114 | r
19 : 51 3 83 | % 115 | s
28 52 4 84 @ T 116 | t
20 53 5 851 U 17 © u
22 54 6 86 @ U 118 : v
23 55 7 o k| 119 |
24 56 8 88 : 4 128§ «x
25 52 : 9 89 Y 121 © gy
26 58 1 98 2 122 | =z
2?7  esc 59 : 91 : [ 123 | {
28 68 : < 92 124 |
29 61 = 93 : ] 125 © }
38 62 > 94 | - 126 © ~
3 63 ? 95 : _ | 127 | del

Notes:

decimal : ASCII

Character codes 8-31 and 127 are nonprinting.
Character code 32 prints a space.

bs = backspace

ht = horizontal tab

cr = carriage return

esc = escape
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Symbols

#define statements, See define statements

OL notation, 262, 307
68000 microprocessor, 2

A

Add_Two_Integers function, 132
addresses, 145, 147
alerts

creating, 360-362

defined, 359

item numbers, 379

types, 359-360

using, 399-401
ALRT resource type, 359-361
American National Standards Institute,

See ANSI C

animation examples, 201-203
ANSIC

combined with Macintosh C, 9,

194-196
data types, 32
origin of, 9

application window, 314
arguments, 127, 128-129, 130-132, 150-154
arrays
applications of, 172-173
assignment, 163165
declaration, 161-163
element, 162
global, 172
initialization of, 163
memory usage, 162
name as a pointer, 169, 170, 171
passing elements of, 166-168
passing entire, 169-171
subscript, 162
types of, 163
ASCII Table, 40, Appendix

assignment statement, 14, 18, 84

base 2 numbers, 141-145

base 10 numbers, 141
BeginUpdate function, 318, 436
binary numbers, 141-145
bit-mapped, 188
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BitAnd function, 270
bits, 140-145
blank lines, 51
body loops, 89
Boolean data type, 402
branching, See conditional statement
break statement, 117
bugs
compiler reporting of, 6
eliminating, 7
types of, 18-19
See also debugging code
Button function, 252, 257
bytes, 140-145

C

C (computer language)
advantages of, 2
case-sensitivity of, 12, 392
origin of, 2

case label, 117, 404

case-sensitivity of, 12, 392

casting, 43, 308, 317, 346-347

centering a string, 222-224, 438

char data type, See character

characters
ASCII representation of, 39, 270
assignment, 40
char data type, 39-40
constants, 34—35
declaration, 41
initialization, 41

Cheerleader function, 127128

Close_Window function, 316

code
execution of, 14
fragments, 15

comments, 14

compaction, of memory, 159

comparative operators, 91, 93-95, 96

compilers
prototypes and, 134-138
resources and, 230
THINK C, 6, 29

compiling code, 6

compound statement, 89
conditional statement

definition of, 16

program flow and, 84, 99

See also particular conditional statement type
constants

definition of, 35

examples of, 34
conventions, naming, 13, 44, 56, 65, 392, 430
conversion, of data types, 43, 308, 317, 346-347
coordinate system, 189-190
counter variables, 67
CPU, 2
creating resource files, 233, 244-245, 369-370
creating resources, 231, 232-238, 276, 280,

326-330

data types
ANSIC, 32
Macintosh C, 32
mixing of, 78
See also particular data type
debugging code, 7, 18-19, 61
declaration statement, 12, 17, 84
decrementing variables , 79-80
default label, 117
define statements
advantages of, 4445, 390-391
definition of, 44
dereferencing pointers, 149-150
desk accessories, 265, 276, 289, 302, 381, 400—
401, 445-446
Determine_Minimum function, 133-135
dialog boxes
closing, 343
creating, 338-340
DialogPtr data type, 337338
DialogRecord data type, 336-338
DisposDialog function, 343, 355
drawing to, 339, 402, 410411
erasing contents of, 409
GetNewDialog function, 338-340, 402
handling of, 403-404
items, See dialog box items



modal, 323, 340-343
ModalDialog function, 340-342
modeless, 323
numbering resources, 382
opening, 402
ShowWindow function, 338-339
types, 323-324
dialog box items
accessing values from, 343-359
adding items, 372-373
defined, 324326, 330-336
check boxes, 325, 344-348, 357,
405407
dials, 325
edit text, 326, 334, 343, 352-354, 359,
408-409
enabling, 332, 340
GetCtlValue function, 345-347, 406
GetDltem function, 344345, 349-350,
352,405
GetIText function, 352-354
handles to, 344-348
labels of, 330-332
numbering of, 330, 332-334, 373-376,
378, 382, 390-391
pushbuttons, 325, 330-332, 344,
372-373
radio buttons, 325, 333, 348-352, 357-
358, 447451
SetCtlValue function, 345, 347, 349-350,
451
static text, 326, 334, 342
user items, 326
Dialog Manager, 322
DialogPtr data type, 337-338
DialogRecord data type, 336-338
DisposDialog function, 343, 355
DisposeWindow function, 311-312
DITL resource type, 238, 326, 330-336
DLOG resource type, 238
do-while loop, 103-106
drawing,
pictures, 441443
See also particular shape to draw
DragWindow function, 315, 443
DrawChar function, 34, 21
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DrawPicture function, 442

DrawString function, 34, 216-219, 250
drivers, 289

DRVR resource type, 289

editing resources, 229-231
else-if statement, 112-116
EndUpdate function, 318, 436
EraseOval function, 211
EraseRect function, 200-201
EraseRoundRect function, 212-213
erasing graphics, 409
error checking, 431432, 448449,
453-457
errors, See bugs
evaluation, order of, 80-82
events
definition of, 25, 241
driven programs, 25
everyEvent, 257
FindWindow function, 292-293
GetNextEvent function, 256-257, 261-
264, 291
handling, 397-398
keyDown event, 266, 269
loop, 25, 252-254, 257261, 264
mask, 256-257
menu handling and, 290-297
mouseDown event, 260, 266, 269, 292
processing, 252-253
queue, 25, 254
record, 254-256, 270
retrieving, 256-257
types of, 242-243, 255
updateEvt event, 260
WhaitNextEvent function, 261-263
event mask, 256257
Event program, 243-254
Event2 program, 265-270
everyEvent, 257
executable code, 6
execution of code
definition of, 14
program flow, 52
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ExitToShell function, 432
expressions, 82

files
resource, 23, 230
source code, 5, 246247
FillOval function, 211
FillRect function, 207-208
FillRoundRect function, 212-213
FindWindow function, 292-294, 314-316,
397
flag variables, 402, 407
float data type, See floating-point
floating-point
constants, 34-35
examples of, 41
float data type, 41-42
truncation of, 77
using, 42
fonts, 219-220
for loop, 100-102, 104-106
fragmentation of memory, 158-159
fragments, See code fragment
FrameOval function, 210-211
FrameRect functon, 200-201
FrameRoundRect function, 212-213
functions
advantages of, 57-62
arguments in, 127, 128-129, 130-132,
150-154
clarity of, 59-61
effect on program flow, 52-54
invoking, 14, 51
naming of, 56
parameters, 127, 129-132, 150-154
prototypes, 134-138, 388-390
purpose of, 12, 17
return value of, 70, 132-134, 150-151
reusability of, 58
See also specific function name

Get_Dialog_Info function, 355
Get_Text_From_Edit function, 353

Get_User_Input function, 70, 92-93, 95, 116
GetCtlValue function, 345-347, 406
GetDItem function, 344—345, 349-350, 352, 405
GetIText function, 352-354
GetMHandle function, 286-289
GetNewDialog function, 338-340, 402
GetNewWindow function, 250, 307-309, 338
GetNextEvent function, 256-257, 261-264, 291
GetNMBar function, 286
GetPicture function, 441-443
GetPort function, 403, 435
global variables, 64-65, 67-68, 407
GrafPort data type, 225, 302-306
graphical user interface, 22
graphics pen

definition of, 196

drawing with, 402

PenSize function, 196-199

thickness, 196
graphics ports

definiton of, 224

GrafPort data type, 225

SetPort function, 225
GUI, 22

Handle_Apple_Choice function, 297

Handle_File_Choice function, 297

Handle_Menu_Choice function, 398-399

Handle_Mouse_Down function, 290-297, 313—
314, 397-398

Handle_One_Event function, 263-265, 290,
396-397

handles, 158-159, 344—345

header files, 247-249

HiliteMenu function, 399

HiWord function, 295-296, 398-399

if statement, 107-110, 121-123
if-else statement, 110-112
IN_FRONT constant, 266
incrementing variables, 79-80
index variables, 67

infinite loops, 90



Initialize_Toolbox function, 267
inMenuBar constant, 294
input

user, 69-70

See also Get_User_Input function
Inside Macintosh books, 56, 191
int data type, See integer
integer

assignment, 38

constants, 34-35

declaration, 38

examples of, 37

initialization, 38

int data type, 12

range, 37
InvertOval function, 211
InvertRect function, 209-210
InvertRoundRect function, 212-213

J-K

keyDown event, 266, 269
keystroke handling, 269-270
keywords, 12

L

L notation, 262, 307
Line function, 193-194
lines
drawing, 193-194
Line function, 193-194
LineTo function, 193-194
LineTo function, 193-194
linking, 6
local variables, 62—-64, 66-68, 397
logical operators, 119
long data type 39
declaration, 39
examples of, 39
L notation, 262, 307
menu items and, 295-296
range, 39
loops
body, 89
choosing type, 104-106

Index 465

incrementing counter, 90

infinite, 90

See also particular loop type
LoWord function, 295-296, 398-399

MacCertificate program
define statements, 428—429
function prototypes, 427
global variables, 429
resources
ALRT, 419423
DITL, 416419
DLOG, 416
MBAR, 423-425
MENU, 423
PICT, 426
WIND, 425
running, 414
MacHeaders, 247-249
Macintosh
CPU, 2
hardware, 2
User Interface Toolbox, See Toolbox
Macintosh C
combined with ANSI C, 9, 194-196
types, 247
Macintosh program structure, 24-25
MacTraps, 247
Main_Event_Loop function, 264
main function, 11
maintenance of programs, 61
Make_A_Window function, 309-311
managers
definition of, 22
Window, 299—-300
Menu, 274
Dialog, 322
mathematical precedence, 80-82
MBAR resource type, 275, 283-285
memory
addresses, 145, 147
allocating, 36
bits, 140-145
bytes, 140145
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compaction, 159
fragmentation, 158-159
number representation in, 141-145
reserving, 36
voltages in, 141
Menu Manager, 274
MENU resource type, 238, 275-283
MenuHandle data type, 286, 289
menus
adding items to, 280-283
bar, 275
dashed line in, 276-277

desk accessories and, 276-278, 289, 399-
401

determining menu item clicked, 295-296
events and, 290-297
FindWindow function, 294
GetNewMBar funciton, 431
highlighting, 294, 399
inMenuBar constant, 294
items, 275
loading to memory, 286-288
MenuHandle data type, 286, 289
MenuSelect function, 293, 397-399
mouseDown event, 295, 398-399
OpenDeskAcc function, 400401
resource IDs, 279
responding to click in, 293-297
MenuSelect function, 293, 397-399
mixed mode, 42, 78
modal dialog, 323, 340-343
ModalDialog function, 340-342
modeless dialog, 323
mouseDown event, 260, 266, 269, 292, 295,
398-399
mouse events, 313-316
Move function, 193—-194
MoveTo function, 193-194, 217-218,
250
MultiFinder, 261-262, 395-396

naming conventions, 13, 44, 56, 65, 392,
430

naming resource files, 23, 371

NGetTrapAddress function, 262, 395-396
NIL_PTR constant, 266

nil pointers, 266, 307, 431

NoteAlert function, 399

o

OpenDeskAcc function, 400401
operators
addition (+), 75, 76
and, logical (&&), 119-120
assignment (=), 74, 75-76, 97
assignment variations, 97
basic, 75
comparative, 91, 93-95, 96
decrement (—-), 79-80
division (/), 77
equality, 94
greater than (5), 75, 94
greater than or equal to (>=), 94
increment (++), 79-80
inequality, 95
less than (<), 93
less than or equal to (<=), 94
logical, 119
math, 76
multiplication (¥), 77
not, logical (1), 120
or, logical (Il), 120, 455
pointer declaration (*), 147
processing data with, 2
sign, 78
structure member ( .), 177-179
structure member ( —>), 183-184
subtraction (-), 76
unary, 78
origin of screen, 189
ovals
boundaries of, 210-211
Toolbox drawing functions, 210-211

P

PaintOval function, 211
PaintRect function, 207-208
PaintRoundRect function, 212-213



parameters, 127, 129-132, 150-154
part codes, 314
passed parameters, See parameters
Pattern data type, See patterns
patterns
data type, 206
lists of, 207
PenPar function, 207
standard patterns, 206207
PenPat function, 207
PenSize function, 196-199
PicHandle data type, 441443
Picture data type, 442
pictures, drawing, 426
pixels, 188-191, 215
planning of programs, 34, 27, 61
pointers
changing parameter values with, 154-158
declaration, 147
definition of, 145-146
dereferencing, 149-150
giving value to, 147-148
point at what, 146-149
size of, 148
swapping variable values with, 154-158
post-execution check, 103
postfix mode, 79
prefix mode, 79
precedence, 80-82
pre-execution check, 98, 102
printf function, 68, 217
program
ending, 270, 401
structure, 24-25
programming methods
debugging, 61
maintenance, 61
planning, 34, 27, 61
process, 3-9,
testing, 6
projects, See THINK C projects
pseudo code, 27-29, 257-260

Q-R

QuickDraw

Index 467

animation and, 201-203
shapes, See particular shape
uses of, 187-188
real numbers, See floating-point
rectangles
boundaries of, 199
EraseRect function, 200-201
FillRect function, 207-208
FrameRect functon, 200-201
InvertRect function, 209-210
PaintRect function, 207-208
Rect data type, 198-199
round, round rectangles
SetRect function, 198-201
Rect data type, 198
ResEdit
editing resources, 229-231
creating resource file, 233, 244-245, 369~
370
creating resources, 231, 232-238, 276, 280,
326-330
MiniScreen, 235
mistakes using, 422
obtaining, 24, 231
quiting, 238
running, 232, 244
reserved words, 12
resources
creating, See ResEdit
definition of, 23
DLOG/DITL relationship, 329, 335
editing, 230
files, 23, 230
getting information about, 371
IDs, 279, 329, 421
interaction with Toolbox, 24
missing, 421422
naming, 23, 371
reusability, 23
relationship with code, 229-231, 287-288,
395, 399400
titles, 279-280
types
ALRT resource type, 359-361
DLOG resource type, 238
DITL resource type, 238, 326, 330-336
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DRVR resource type, 289
MBAR resource type, 275, 283-285
MENU resource type, 238, 275-283
WIND resource type, 234-237
See also ResEdit
return keywords, 151
return values, 70, 132-134, 150-151
Ritchie, Dennis, 2, 9
ROM
Toolbox functions and, 54-55, 287-288
round rectangles
boundaries of, 212-213
Toolbox drawing functions, 212-213
routines, See functions

scope
definition of, 62
screen
coordinate system, 189-190
origin, 189
pixels, 188
screenBits global variable, 315-316, 433
SelectWindow function, 316, 443
semantic errors, 19
Set_Check_Box function, 347-348, 405
Set_Radio_Button function, 351
SetCtlValue function, 345, 347, 349-350, 451
SetMenuBar function, 286
SetPort function, 225, 309-310, 402, 435436
SetRect function, 198-201
ShapeMaker program
defines, 390-392
description, 366-369
function prototypes, 388—-390
global variables, 392-393
resources
ALRT, 377-379
DITL, 372-377, 379
DLOG, 370-372
MBAR, 383-384
MENU, 379-383
Sharks, 17, 108
short data type, 341
ShowWindow function, 308-309, 338-339

signed data type, 37
Simulator software
code fragments and, 26
purpose of, 27
sorting, 154
sound, 269
source code
comments in, 14
compiling, 6
file, 5, 246-247
reusing, 445
statement
assignment, 14, 18, 84
break, 117
C instruction, 12
conditional, 16, 84
declaration, 12, 17, 84
definition of, 83
comparison vs. assignment, 94-95
compound, 89
Str255 data type, See text, Str255 data type
StringToNum function, 354-355, 456
StringWidth function, 223-224, 438
struct, See structure
structure
accessing members of, 176-179, 183-184
arrays of, 179-180
body of, 174
declaration, 174
members, 174
passing entire, 182-184
passing members of, 180-182
pointers to entire, 183184
pointers to members of, 181-182
tag, 174
template, 174
types of, 174
user-defined, 175
variables of type, 175-176
structured coding, 49

“Style data type, 221

style of text, 221-222

swapping variable values, 154158
switch statement, 116-119, 121-123
Symantec, See THINK C projects
syntax errors, 18-19



SysBeep function, 269

system window, 314

SystemClick function, 314-315, 397
SystemTask function, 264

T

testing code, 6
text
centering, 222224, 438
characteristics, 219-222
converting to number, 353-354
displaying of, 34, 215
DrawChar function, 34, 219
DrawString function, 34, 216-219
face, 221-222
fonts, 219-220
graphical representation of, 215
length of string, 453
lines of, 217-218
pixels and, 215
size of, 220-221
storage in memory, 455
$tr255 data type, 216, 218-219, 353,
453-457
StringToNum function, 354355, 456
StringWidth function, 223-224, 438
style, 221-222
Style data type, 221
TextFace function, 221-222
TextFont function, 220
TextSize function, 220-221
TextFace function, 221-222
TextFont function, 220
TextSize function, 220-221
THINK C projects
about the compiler, 6, 29
adding a file, 247
bringing up to date, 247
creating, 246
error messages, 248
MacHeaders, 247-249
MacTraps, 247
options, 248-249
naming, 246
resource files, 246

Index 469

running a program, 249
Thompson, Ken, 2, 9
Toolbox
accessing routines, 192
functions, 16, 22, 54-56, 287-288
initializing, 192-193, 249, 267, 394
interaction with resources, 24
managers, 22
relationship with ROM, 54-55, 287-288
TrackGoAway function, 316, 443
truncation, 43, 77
truth
expression of a, 90
value of, 90-91
type casting, 43, 308, 317, 346-347

(V)

UNIX, 2

updateEvt event, 260

user-defined types, 175

user input, See input

User Interface Toolbox, See Toolbox

\'/

variables
declaration, 12, 17
decrementing variables , 79-80
definition of, 35
flag, 402, 407
giving value to, 14, 18,
global, 64-65, 67-68, 407
incrementing variables, 79-80
local to functions, 62—64
memory usage, 66-67
naming, 13, 44, 65, 392, 430
value retention, 65-66

void keyword, 135

W-Z

WaitNextEvent function, 261-263, 396
while loop, 88-90, 97-100, 104-106
white space, 51

WIND resource type, 234-237, 244, 250,
306
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window
application type, 314
BeginUpdate function, 318, 436
closing, 311-312
creating, 68—69, 307-309
DisposeWindow function, 311-312
dragging, 315-3126, 433
DragWindow function, 315, 443
drawing of, 300-301
drawing to, 309-310, 311
elements of, 301-302
EndUpdate function, 318, 436
FindWindow function, 314-316
GetPort function, 403, 435
GetNewWindow function, 250, 307-309
GrafPort data type, 302-306
inContent constant, 314, 316
inDrag constant, 314, 315
inGoAway constant, 314, 316
inSysWindow constant, 314-315
loading to memory, 267-268
Make_A_Window function, 309-311
mouse events in, 313-316
pixel origin, 190-191
port saving, 402
SelectWindow function, 316, 443
SetPort function, 309-310, 402, 435-436
ShowWindow function, 308-309
SystemClick function, 314-315, 397
system type, 314
TrackGoAway function, 316, 443
types, 302
update events in, 316-319, 435443
visible, 308
WIND resoutce, 250, 306
WindowPtr data type, 293, 305-309, 437
WindowRecord data type, 304-306
WindowPtr data type, 293, 305-309, 437
WindowRecord data type, 304-306
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