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BNDL ID =1 -.—
Set program's Signature, BB 28 from Innerliewll. ==
then use the same for signature: @
Creator in THINK C project

Type Finder lcons

APPL @)\&9\@@@ i

I

Figure 9-37. The ‘BNDL’ resource for InnerViewil

EC1Z DITL “InnerView DITL” ID = 129 from In =]

[DIWNER INFORMATIOE]
[Enter Your Namd?] IT @
[0 pisplay Your Name13]

[SYSTEM INFORMATIONS]

[Select Info to Displayl9]
{O Hardware (4]

[O software[S] oK

Figure 9-38. ‘DITL’ resource for InnerViewll

The program has two other ‘DITL resources. One corresponds to the
‘ALRT’ that InnerViewlI puts up in response to a menu choice of “About
InnerViewlI” from the Apple menu. Chapter 6 covered alerts.

An ‘ALRT’ uses the other ‘DITL to display error messages. InnerViewlIIl
uses the error-handling method discussed in this chapter.

The results window of the InnerViewll program displays the same picture
as last chapter’s program; they’re repeated here as Figure 9-39. The resource
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file holds two versions of the picture: one in color and one in monochrome.
Chapter 8 covered the reasons for storing two versions of a picture.

E[J==—= PICTs from Innerliewll.7.rsrc —=—p1g|
ity

R
128 129 ,—%:I

Figure 9-39. InnerViewll ‘PICT's

Figure 9-40 shows the program’s three ‘MENU’ resources. Each of the
File menu items has a keyboard equivalent, as do the enabled items in
the Edit menu. InnerViewlI doesn’t support Undo or Clear, so these
items have been marked as disabled here in the resource file. Why
include them in the menu? Uniformity. Mac users expect to see five
standard editing commands in the Edit menu of a Macintosh program, so

I include them here.

The three ‘'MENU' resource IDs appear in the program’s one ‘MBAR’
resource. Chapter 7 covered these two resource types.

EE DITL “InnerView DITL” ID = 129 from In =

DIWNER INFORMATIOE]

[Enter Your Namd7] |

2]

IO pisplay Your Name13]

[SYSTEM INFORMATIONE]
[select Info to Display(®]

[O Hardware I=j4
O Softwarel5]

Figure 9-40. ‘MENU" items for InnerViewl|
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The last resource type is the ‘STR#/, and it has plenty of items. Figure
9-40 shows the 11 ‘STR#’ resources. All but one of the 11 contain more
than one string.

E[J=— STR#s from InnerDiew!|.n.rsrc =——=p1g|

(=} Size Mame

128 386  “Error Messages” [
129 51 “Window Titles”

130 48  “Hardware Headings”

131 51 “Software Headings”

132 46  “Owner Information”

201 44  “CPU Types”

202 60  “Floating Point Unit”

203 14 “RaM”

301 17 “System”

302 29  “Color QuickDraw” L
303 173 “QuickDraw Version” %

Figure 9-41. ‘STR#' resources for InnerViewll

Apple strongly suggests that any text you display in a window or dialog
be stored as a resource. Why? If a change becomes necessary, text in a
resource is much easier to change than text embedded within source
code. If the text is hard-coded into the source code, the person who wants
to make a change must also have the source code. After the change, the
source code must be recompiled into a new application.

If text is placed in strings within ‘STR#’ resources, anyone with a work-
ing knowledge of ResEdit can make text changes to your program with-
out access to your source code. Someone can use ResEdit to open the
application and edit the strings in the resources of the program itself.

Why is it a good idea to allow this easy access to program text? Here are
a few reasons.

M It's easier for users of your program to change wording or make
corrections of typos, with your permission, of course.

B It’s easier to translate your program to another language, again
with your permission.
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How likely is it that your program will be used in foreign countries? It
may not be as improbable as you think. And, you may want to cater to
the large non-English speaking segment of the USA. A translator, even
one with very little knowledge of programming, can make the necessary
changes without your involvement.

When should you place strings directly in your source code? Only when
you have text that you don’t want changed, such as copyright informa-
tion or your company’s name and address.

Figure 9-42 shows the three strings that make up the ‘STR# resource
with an ID of 129. These three strings are used as titles for the program’s
dialog box and window. The program changes the window’s title, depend-
ing on which set of information it’s displaying: hardware or software.

E0E STR¥ “Window Titles” ID = 129 from InnerViewll.n =)

O
NumStrings 3

1) *xxxx

The string |Hardwure Window I

2) *kRRX

The string |Software Window |

3) *kERX

The string [ﬁéer Info Dialog |

4) *kXKXK O]
o

Figure 9-42. The three sirings in ‘STR# 129

A second example of how InnerViewlI uses ‘STR#’s appears in Figure
9-43. The InnerViewll window displays titles for the three pieces of
information being retrieved. Rather than placing “\p” strings directly in
the source code (as last chapter’s InnerView did) the new InnerViewll
keeps the titles in a ‘STR#' resource. The program calls GetIndString() to
retrieve the strings and then draw them to the window. Figure 9-44
demonstrates how some of these ‘STR#'’s are used by the program.
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== STR# “Hardware Headings” 1D = 130 from Innerlie

=

HumStrings 3

1) *kkkk

The string ITZPU Type |

2) kkkkK

The string IFIouting Point Unit I

3) kkkkK

The string  [RAN Size (bytes) B

4) ok

o<

Figure 9-43. The ihree sirings in ‘STR#' 130

(129)

~J=——— Hardware Window |
(132) :
¢ Owner Information  D.P.S. !

130 CPU Type 68030 W
. Floating Point Unit | | 68882
| RAM Size (bytes) 9437184 ,

®

[J==== STR#s from Innerlliewll.7.rsrc

D Size Name

128 386 “Error Messages” it
129 51 “Window Titles”

130 48 “Hardware Headings”

131 51 “Software Headings”

132 46 “Owner Information”

201 44  "CPU Types”

202 60 “Floating Point Unit”

203 14 “RAM”

301 17 “System”

302 29  “Color QuickDraw” ol
303 173 “QuickDraw Version” %

Figure 9-44. How InnerViewll uses the ‘STR#’ resources
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Figure 9-44 shows the ‘STR#’s used when the program displays informa-
tion about the user’s hardware. The strings contained in ‘STR# resources
131, 301, 302, and 303 are used in the program’s window to display soft-
ware information. The last ‘STR#’, resource ID 128, contains several
strings used to display error messages in the alert shown in Figure 9-45.

IF ————— ———— — ﬁ
0 Gestalt Call Failed. Couldn't fill this

field of information about your
Macintosh.

p—

Figure 9-45. The error message alert for InnerViewll

Program THINK C project: InnerView.n

InnerViewlI displays an icon in the Finder. (It’s shown in the ‘BNDL
resource back in Figure 9-37.) So that the Finder can associate the icon
with the program, I set the creator to IVII to match the ‘BNDL’ signature.
I did this in the dialog box that THINK C displays when “Set Project
Type” is selected from the Project menu. While I was in the dialog box, I
lowered the partition size of InnerViewlI from 384 K to 128 K.
InnerViewllI is a small program and probably won’t require even this
amount of memory. By lowering the partition size I've just given 256 K
of RAM back to the user. This can be devoted to running some other pro-
gram. Figure 946 shows the Set Project Type dialog box.

InnerViewll is the first and only example with multiple source code files.
Source files for a Macintosh program are the same as those for a C pro-
gram written on any other platform. Only the segmentation scheme is
different. Let’s take a look at both the source files and segmentation for
InnerViewll.
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@ Application | File Type

O Desk Accessory Set Creator to
Q Device Driver | (Creator '‘BNDL' Signature

Q Code Resource

(] Far CODE
[JFar DATA
(J Separate STRS

Lower partition size
from default 384 K

Figure 9-46. Setting creator and changing partition size in THINK C

The code for InnerViewll is divided between three source files:
InnerViewll.c, Initialize.c, and Utilities.c. All of the global variables are
in a header file, Globals.h. All of the #define directives appear in their
own header file, Defines.h. Figure 9-47 shows the relationship between
these files.

/* Globals.h */ /* Defines.h */
{global variables) [{{define statements]

4

/* InnerViewlI.c */ /* Initialize.c */ /* Utilities.c */
f#include "Globalg.h® f#include "Defines.h® fHinclude "Defines.h"
finclude "Definesg.h™ #include "Initialize.h" ffinclude "Utilities.h"
f#include "Initialize.h" f#finclude "Utilities.h"

#finclude "Utilities.h" f#finclude <GestaltBEqu.h>

{finclude <GestaltEqu.h> ftinclude <Traps.h>

Figure 9-47. Source file relationships to globals and defines
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Notice in Figure 9-47 that only InnerViewll.c includes the Globals.h
header file. Globals.h contains all of the global variable declarations, and
can therefore only be a #include for one source file. Otherwise the com-
piler views the situation as multiple declarations of the same variable.
Any global variables used by either Initialize.c or Utilities.c have to be
declared within those files using the “extern” keyword. I show that in
the source code listings that follow this section.

All three source files include the Defines.h header. This header contains
only #define directives. The compiler simply uses #defines to make sub-
stitutions in your source code; it doesn’t use them as declarations.

The application has two defined header files, Initialize.h and Utilities.h.
They contain public interfaces to the routines in Initialize.c and
Utilities.c. All of the source files need to know about the routines in
Utilities.c, so they all include Utilities.h. None of the routines in
Utilities.c calls routines in Initialize.c, so you won't find a #include
directive for it in Utilities.c. This is illustrated in Figure 9-48.

/* Initialize.h */ /* Utilities.h */
(public interfaces] [public interfaces]

/* Initialize.c */ /* Initialize.c */ /* Utilities.c */
finclude "Globals.h" #include "Define.h" flinclude "Define.h"
flinclude "Define.h" finclude "Initialize.h” finclude "Utilities.h"
f#include "Initialize.h" ffinclude "Utilities.h"

#include "Utilities.h" ffinclude <GestaltEqu.h>

ffinclude <GestaltEqu.h> ftinclude <{Traps.h>

Figure 9-48. Source file relationships to application-defined headers

Two Apple header files, Traps.h and GestaltEqu.h support calls to
NGetTrapAddress() and Gestalt(). Both InnerViewll.c and Initialize.c
contain functions that call Gestalt(), so they include Gestalt.h.
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Initialize.c also includes Traps.h. The Utilities.c source file doesn’t need
either of the Apple includes. This is summarized in Figure 9-49.

/* GestaltEqu.h */ /* Traps.h */
[Apple Gestalt header] [Apple Traps header)

s

/* InnerViewII.c */ /* Initialize.c */ /* Utilities.c */

ffinclude "Globals.h"
{finclude "Defines.h"
{#finclude "Initialize.h"
{#include "Utilities.h"
#include <GestaltEqu.h>

#inelude "Defines.h" #tinclude "Defines.h"
#include "Initialize.h" f#include "Utilities.h"
fHinclude "Utilities.h"

#include <GestaltEqu.h>
#include <Traps.h>

Figure 9-49. Source file relationships to Apple-defined headers

The InnerViewll.r project has three segments. I've kept the bulk of the
code in Segment 2, which I've renamed “Main”. This is shown in Figure
9-50. I also double-clicked on the segment name to change its attributes
to preloaded and locked. That puts it at the base of the application’s par-
tition. (This technique was explained earlier in this chapter.)

I put all of the initialization routines in a file, Initialize.c, and then put
that file in a separate segment—Segment 3. I did the same with utility
routines; they’re in Utilities.c in Segment 4.

lE Innerliewll.w ]
Segment 2 renamed [ Name Code
Main, set to Preload ~ Main 9356 [{¢
and Locked InnerYiewll.c 2326 [ |
MacTraps 7026
< Segment 3 788
Initialize.c 784
<7 Segment 4 254
Utilities.c 250 3
10976 =
Totals IE]

Figure 9-50. Segmentation of InnerViewll
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NOTE How practical is it to segment about 10 K of source
code, as done in InnerViewlil? Couldn’t you just have
kept it all in one segment? All right, you caught me
there. But | want to use this last program to give you
the complete source code for a demonstration of seg-
mentation and the use of UnloadSeg().

When you choose “Build Application” from the Project menu, THINK C
will compile and build a standalone application with its own icon. Well,
almost with its own icon. Don’t forget to rebuild your Mac’s desktop in
order for it to become aware of the new icon. To rebuild the desktop,
press and hold down the Command and Option keys as you reboot the
Mac. Chapter 3 covered icons and the desktop.

Program listing: InnerViewll.c

The InnerViewll program starts out with three source files and four
application-defined header files, presented in their entirety now. If you're
familiar with header files, you can just skim them here. A description of
each file follows, with emphasis, on the new material.

Defines.h

R o o B B L L S E R T E ey
| * e
I File : Defines.h 5 4
/% Purpose: Define all constants. i )
e S I e T O e ot o S /
B s e o o = S e /

fidefine ERR_STR_LIST 128
fidefine ERR_WIND_MEM_ALLOCATE_FATL 1
ffdefine ERR_DIALOG_MEM_ALLOCATE_FAIL 2
ffdefine ERR_PICT_MEM_ALLOCATE_FAIL 3
fldefine ERR_CALL_TO_GESTALT_FAIL 4
fidefine ERR_ROM_TOO_OLD 5
fdefine ERR_SYSTEM_T0O_OLD 6
fidefine ERR_NO_GESTALT 7
fidefine ERR_MENU_BAR_FAIL 8
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ffdefine
fidefine
ftdefine
ftdefine
fidefine
fidefine
jldefine
fldefine
ffdefine
fidefine
ffdefine
fidefine
fidefine
fidefine
fidefine

ftdefine
ftdefine
ffdefine
fidefine
f#fdefine
ffdefine
J#define
fidefine

f#fdefine
fdefine
{tdefine

fldefine
ffdefine

fidefine
fidefine
fidefine
fidefine
fidefine
ffdefine
ffdefine
fldefine
ffdefine
ffdefine
#fdefine

ftdefine

WIND_TITLE_STR_LIST
WIND_HARDWARE_TITLE
WIND_SOFTWARE_TITLE
DLOG_INFO_TITLE

HARDWARE_TITLES_STR_LIST

SOFTWARE_TITLES_STR_LIST

OWNER_INFO_STR_LIST
OWNER_TITLE
OWNER_NOT_AVAILABLE

CPU_TYPE_STR_LIST

FPU_TYPE_STR_LIST

RAM_STR_LIST

SYSTEM_STR_LIST

COLOR_QUICKDRAW_STR_LIST

QUICKDRAW_VER_STR_LIST

IV_DLOG_ID
OK_BUTTON_DITL_ITEM
NAME_DITL_ITEM
CHECK_DITL_ITEM
HARDWARE_DITL_ITEM
SOFTWARE_DITL_ITEM

DLOG_WIDTH

DLOG_HEIGHT

IV_WIND_ID
WIND_WIDTH
WIND_HEIGHT

ABOUT_ALRT_ID
ERR_ALRT_ID

MENU_BAR_ID
APPLE_MENU_ID
ABOUT_ITEM
FILE_MENU_ID
NEW_ITEM
TO_FRONT_ITEM
QUIT_ITEM
EDIT_MENU_ID
CUT_ITEM
COPY_ITEM
PASTE_ITEM

MAC_PICT_BW_ID

130
131
132

201
202
203
301
302
303

129

[V VU S

200
128
485
280

128
130

128
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fidefine MAC_PICT_COLOR_ID 129
fldefine NIL oL
fidefine IN_FRONT (WindowPtr) -1L
fidefine REMOVE_EVENTS 0
fldefine SLEEP_TICKS oL
fldefine MOUSE_REGION oL
{ldefine MENU_BAR_HEIGHT 18
jtdefine DRAG_EDGE 20
fldefine CONTROL_ON 1
f{define CONTROL_OFF 0
fldefine PIXEL_DEPTH_BW 1
fidefine PIXEL_DEPTH_MAX_COLOR 24
ffdefine ENTIRE_MENU 0
ffdefine DO_TERMINATE_ERROR TRUE
fidefine DONT_TERMINATE_ERROR FALSE
fldefine GESTALT_ERR_TYPE 999
fldefine NUM_SOFTWARE_HEADINGS 3
fidefine NUM_HARDWARE_HEADINGS

fidefine LINE_HEIGHT 20
fidefine HEADING_X 20
fldefine HEADING_Y 40
ffdefine RESULT_X 170
f{define OWNER_Y 25
f{define PICT_L 380
fidefine PICT_T 5
fdefine ASCII_ZERO 48

Globals.h

F R e o  mamnan s s R SR
[ * bbb bbb bbb ¢
/* File : Globals.h */
/* Purpose: Declare all global variables. */
F A e e B B T B B B o e e 1 o I o o e e i el 4
A o o T o o o o AL A 2o o oo o e o e o B e o o o o = iV 4

Boolean All_Done = FALSE;
Boolean Multifinder_Present;
EventRecord The_Event;
MenuHandle Apple_Menu;
MenuHandle File_Menu;
MenuHandle Edit_Menu;
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Rect Drag_Rect;

Point Screen_Center;

WindowPtr IV_Window_Ptr:

DialogPtr IV_Dialog_Ptr;

Str255 Name_Str;

short 01d_Button_Num;

Boolean Print_Name;

Boolean Display_Hardware_Flag:

Boolean Color_QD_Present;

short Min_Pixel_Depth;

Ptr Info_Dialog_Storage;

Ptr Display_Window_Storage:

Str255 Mac_RAM_Str;

Boolean Mac_RAM_Str_Error:

long Mac_CPU;

long Mac_FPU;

Str255 Mac_Sys_Str;

Boolean Mac_Sys_Str_Error;

long Mac_Has_Color_QD;

long Mac_QD_Version;
Initialize.h

F D R o B O o e a S
F D e L A e e o  Emamme st S S L)
/* File : Initialize.h */
/* Purpose: Public interfaces for routines in Initialize.c. */
/* Make Initialize.c routines known to other files. */
F D o o o o o o o o o o o N mmmne s LY
[ * e e

void Initialize_Toolbox( void ):

void Check_System( void ):

void Reserve_Window_Memory( void ):

void Initialize_Variables( void }:

void Set_Window_Drag Boundaries( void );
void Set_Screen_Center( void ):

void Set_Up_Menu_Bar( void );

void Open_InnerView_Window( void ):

void Open_InnerView_Dialog( void );
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oo 0

Utilities.h
J R E R R s b SRS NN S NSy
G R E o o o o e e e e Y

/* File : Utilities.h */
/* Purpose: Public interfaces for routines in Utilities.c. */
/* Make Utilities.c routines known to other files. */

[ % b b
[ # bbb bbb A e b b e

void Post_Error_Message( short, Boolean ):

void Set_Check_Box( DialogPtr, short ):

void Set_Radio_Buttons( DialogPtr, short );

void Get_Text_From_Edit( DialogPtr, short, Str255 );

Initialize.c

J R & BN S STt S
J e m o R Epn T a oS S S S
/* File : Initialize.c +/
/* Purpose: Initialization routines and other functions that */
/* are "one-time-only." */
R R BB nEEE e L e e e T ety
R i N p T LRSSy

[+ Include Files  btttbttbttbttbibt s/

finclude "Defines.h"
#include "Initialize.h"
#include "Utilities.h"
flinclude <Traps.h>
#include <GestaltEqu.h>

A R R e En o e Ty
/*++ Make file aware of externally-declared global variables ++*/

extern Boolean Multifinder_Present:
extern MenuHandle Apple_Menu;
extern MenuHandle File_Menu;
extern MenuHandle Edit_Menu:

extern Rect Drag_Rect;
extern Point Screen_Center;
extern short 0ld_Button_Num;

extern Boolean Display_Hardware_Flag:
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extern Boolean Color_QD_Present:
extern short Min_Pixel_Depth;

extern Ptr Info_Dialog_Storage:
extern Ptr Display_Window_Storage;

extern WindowPtr IV_Window_Ptr:
extern DialogPtr IV_Dialog Ptr;
extern Boolean Display_Hardware_Flag;

[ * -+ Initialize the Toolbox  +HH+H++H++H+++H++++/

void Initialize_Toolbox( void )

(

InitGraf( &thePort ):

InitFonts():

InitWindows();

InitMenus();

TEInit():

InitDialogs( NIL );

FlushEvents( everyEvent, REMOVE_EVENTS );
InitCursor();

/*+++++++  Verify that this program can run on this Mac +HH++e/

void Check_System( void )

{

Boolean gestalt_present;
SysEnvRec mac_info;

SysEnvirons( curSysEnvVers, &mac_info );

if ( mac_info.machineType < envMacII)
Post_Error_Message (ERR_ROM_TOO_OLD, DO_TERMINATE_ERRCR);

if ( mac_info.systemVersion < 0x0604 )
Post_Error_Message (ERR_SYSTEM_TOO_OLD, DO_TERMINATE_ERROR) ;

gestalt_present = ( NGetTrapAddress(_Gestalt, OSTrap ) !=
NGetTrapAddress(_Unimplemented, OSTrap ) ):
if ( gestalt_present == FALSE )
Post_Error_Message (ERR_NO_GESTALT, DO_TERMINATE_ERROR);
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/*+++++++ Reserve low heap memory for window and dialog +HHH++*/

void Reserve_Window_Memory( void )

(

Info_Dialog_Storage = NewPtr( sizeof ( DialogRecord ) ):
Display_Window_Storage = NewPtr( sizeof ( WindowRecord ) ):

/*++++++H++++++  Initialize some program variables +HHHHHHHHHHH/

void Initialize_Variables( void )

{

OSErr err;
long response;

Multifinder_Present = ( NGetTrapAddress(_WaitNextEvent, ToolTrap ) !=
NGetTrapAddress(_Unimplemented, ToolTrap ) ):

err = Gestalt( gestaltQuickdrawVersion, &response ):

if ( err == noErr )
(
if ( response == gestaltOriginalQD )
Color_QD_Present = FALSE;
else
Color_QD_Present = TRUE:
}
else
Post_Error_Message (ERR_CALL_TO_GESTALT_FAIL, DO_TERMINATE_ERROR):

Set_Window_Drag Boundaries():

Set_Screen_Center();

0ld_Button_Num = HARDWARE_DITL_ITEM;
Display_Hardware_Flag = TRUE:

/*4+++++H++H+ Initialize window drag boundaries +ttttdtttts/

void Set_Window_Drag Boundaries( void )

{

Drag Rect = ( **( GrayRgn ) ).rgnBBox;
Drag_Rect.left  += DRAG_EDGE;



Chapter 9: Memory Management

505

Drag Rect.right -= DRAG_EDGE;
Drag Rect.bottom -= DRAG_EDGE:

/*+++++ Determine center of monitor that has the menu bar ++H*/
void Set_Screen_Center( void )
{

GDHandle gd_handle;
Rect bnds_rect;

gd_handle = GetMainDevice():
bnds_rect = ( **( gd_handle ) ).gdRect:

Screen_Center.h = ( bnds_rect.right /2 );
Screen_Center.v = ( bnds_rect.bottom/2 ) + ( MENU_BAR_HEIGHT/2 );:

/* -+ttt Initialize the menu bar  +HHH*/

void Set_ﬁp_Menu_Bar( void )
{
Handle menu_bar_handle;

menu_bar_handle = GetNewMBar( MENU_BAR_ID ):
if ( menu_bar_handle == NIL )
Post_Error_Message (ERR_MENU_BAR_FAIL, DO_TERMINATE_ERROR);

SetMenuBar( menu_bar_handle ):
DisposHandle( menu_bar_handle );

Apple_Menu = GetMHandle( APPLE_MENU_ID );
File_Menu = GetMHandle( FILE_MENU_ID );
Edit_Menu = GetMHandle( EDIT_MENU_ID ):
DisableItem( Edit_Menu, ENTIRE_MENU ):

AddResMenu( Apple_Menu, 'DRVR' ):

DrawMenuBar () :
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/*+++++++ Open the results window, but don't show it +HHH++H+¢/

void Open_InnerView_Window( void )
{

Str255 the_str;

short  left, top:

if ( Color_QD_Present && Min_Pixel_Depth > PIXEL_DEPTH_BW )

IV_Window_Ptr = GetNewCWindow(IV_WIND_ID, Display_Window_Storage, IN_FRONT):
else

IV_Window_Ptr = GetNewWindow(IV_WIND_ID, Display_Window_Storage, IN_FRONT):

if ( IV_Window_Ptr == NIL )
Post_Error_Message (ERR_WIND_MEM_ALLOCATE_FAIL, DO_TERMINATE_ERROR):

left = Screen_Center.h - ( WIND_WIDTH /2 };

top = Screen_Center.v - ( WIND_HEIGHT/2 ):
MoveWindow( IV_Window_Ptr, left. top., TRUE );

/*++H++H++ Open the info dialog., but don't show it H++H+HH+*/
void Open_InnerView_Dialog( void )
{

short left, top;

Str255 the_str;

IV_Dialog Ptr = GetNewDialog(IV_DLOG_ID, Info_Dialog Storage, IN_FRONT):

if ( IV_Dialog Ptr == NIL )
Post_Error_Message (ERR_DIALOG_MEM_ALLOCATE_FAIL, DO_TERMINATE_ERROR):

GetIndString( the_str, WIND_TITLE_STR_LIST, DLOG_INFO_TITLE );
SetWTitle( IV_Dialog Ptr. the_str );

left = Screen_Center.h - ( DLOG_WIDTH /2 );
top = Screen_Center.v - ( DLOG_HEIGHT/2 );

MoveWindow( IV_Dialog Ptr, left., top, TRUE ):

Set_Radio_Buttons( IV_Dialog Ptr, HARDWARE_DITL_ITEM );
Display_Hardware_Flag = TRUE;
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Utilities.c
F R A o B e ey
] * e ]
/* File : Utilities.c */
/* Purpose: Utility routines that may be used by more than */

/* one function, and by functions in more than one */
/* segment. An example would be Set_Radio_Button(), */
/* which is a generic function that can be used for */
/* any dialog box. ¢/

A e e R R B B N S anad
J A N R R R E e E e s e A S SRS R S
[+t Include Files  +HHHHb+Htttttdd bt bt/
ffinclude "Defines.h"

#include "Utilities.h"

/*++ Make file aware of externally-declared global variables ++*/

extern short 01d_Button_Num;

/*++++++ Display an alert with descriptive error message +H+++/

void Post_Error_Message( short error_num, Boolean terminate )
{
Str255 the_str;

GetIndString( the_str, ERR_STR_LIST, error_num ):
ParamText( the_str, "\p", “\p", "\p" ):
StopAlert( ERR_ALRT_ID, NIL ):

if ( terminate == DO_TERMINATE_ERROR )
ExitToShell():

[ #4444+ Respond to click in a check box +H+tttttttt/

void Set_Check_Box( DialogPtr the_dialog, short the_item )
{

Handle item_handle:
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short item_type:
Rect item_rect;
int old_value;

GetDItem( the_dialog, the_item, &item_type, &item_handle, &item_rect );:
old_value = GetCtlValue( ( ControlHandle )item_handle );

if ( old_value == CONTROL_ON )

SetCtlValue( (ControlHandle )item_handle, CONTROL_OFF );
else

SetCtlValue( (ControlHandle )item_handle, CONTROL_ON );

/*++H+++++++4+ Respond to click in a radio button +HHHHHHH/

void Set_Radio_Buttons( DialogPtr the_dialog, short new_button_num )
{

Handle item_handle;

short  item_type:

Rect item_rect;

GetDItem(the_dialog, 01d_Button_Num, &item_type. &item_handle, &item_rect):
SetCtlValue( ( ControlHandle )item_handle, CONTROL_OFF ):

GetDItem (the_dialog, new_button_num, &item_type, &item_handle, &item_rect);"
SetCtlValue( ( ControlHandle )item_handle, CONTROL_ON ):

0ld_Button_Num = new_button_num;

/*+H+HH+++  Get user-entered text from a text edit item +H+H+++/

void Get_Text_From Edit( DialogPtr the_dialog. short edit_item,
Str255 the_string )

Handle item_handle;
short  item_type;
Rect item_rect;

GetDItem( the_dialog, edit_item, &item_type, &item_handle. &item_rect );
GetIText( item_handle, the_string );
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InnerViewll.c

[ e/
D e B B o R ARAmaast S ES Sy
/* File : InnerViewlI.c +/
/* Purpose: Bulk of the InnerViewll program. Use a modeless */

/* dialog that allows the user to choice between +/
/* viewing Mac hardware or software features, then */
/* display the results in a window. «/

R N B e R RAR s nan S SRS LY
J R R L L e B O B SR and

[ Include Files Hbbbddbbbbbbb bbbt/

fHinclude "Defines.h"
fHinclude "Globals.h"
f#include "Initialize.h"
ftinclude "Utilities.h"
fHinclude <GestaltEqu.h>

/*++++HtHHHH+dttt Function prototypes R/

~

short Get_Min_Pixel_Depth( void
short Get_Pixel_Depth( GDHandle
void Handle_One_Event( void ):

~—

Boolean Handle_Dialog Event( void ):
void Get_Dialog Info( DialogPtr the_dialog );

void Enable_Disable_Menu_Items( void ):
void Handle_Keystroke( void );

void A Handle_Mouse_Down( void ):

void Handle_Menu_Choice( long ):

void Handle_Apple_Choice( short );

void Handle_File_Choice( short ):

void Handle_Edit_Choice( short ):

void Handle_Update( void ):
void Update_IV_Window( void ):

void Get_Hardware_Information( void ):
void Display_Hardware_Information( void );
void Get_Software_Information( void ):
void Display_Software_Information( void ):
void Draw_Owner_Information( void ):

void Draw_Mac_Picture( void ):

void Draw_System_Info_Headings( void ):
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[ main listing  HeRRRRHEERE R

void main( void )
{
MaxApplZone():
MoreMasters();
MoreMasters():
MoreMasters();
MoreMasters();

Initialize_Toolbox():

Check_System() ;

Reserve_Window_Memory() ;
Initialize_Variables():
Set_Up_Menu_Bar () ;

Min_Pixel_Depth = Get_Min_Pixel Depth():

Open_InnerView_Window() ;
Open_InnerView_Dialog():

UnloadSeg( Initialize_Toolbox ):

while ( All_Done == FALSE )

{
Handle_One_Event();
UnloadSeg( Set_Check_Box ):

/*++H-+++++ Find pixel depth of lowest color monitor ittt/

short Get_Min_Pixel_Depth( void )
{

GDHandle current_device;

short pixel_depth;

short min_depth;

min_depth = PIXEL_DEPTH_MAX_COLOR:
current_device = GetDeviceList():
while ( current_device != NIL )
(
pixel_depth = Get_Pixel_Depth( current_device ):
if ( pixel_depth < min_depth )
min_depth = pixel_depth;
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current_device = GetNextDevice( current_device ):
)
return min_depth:

[*+H+H+HH+H+H Get pixel depth of one monitor HHHHHHHH+H/

short Get_Pixel_Depth( GDHandle the_device )

{

PixMapHandle screenPMapH;
short pixel_depth;

screenPMapH = ( **the_device ).gdPMap;
pixel_depth = ( **screenPMapH ).pixelSize;
return pixel_depth ;

[+ Handle a single event  HHHHHHHHHHHHHHHHH/

void Handle_One_Event( void )

(

Boolean event_was_dialog = FALSE;

if ( Multifinder_Present == TRUE )

WaitNextEvent( everyEvent, &The_Event, SLEEP_TICKS, MOUSE_REGION );
else
(

SystemTask() ;

GetNextEvent( everyEvent, &The_Event );

event_was_dialog = Handle_Dialog_Event():

if ( event_was_dialog == FALSE )
{
switch ( The_Event.what )
{
case activateEvt:
Enable_Disable_Menu_Items():

case keyDown:
Handle_Keystroke():
break:
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case mouseDown:
Handle_Mouse_Down():
break:;

case updateEvt:
if ( Color_QD_Present == TRUE )
Min_Pixel Depth = Get_Min_Pixel_Depth():
Handle_Update();
break;

/s +H+HHHH+++++ Handle a dialog-related event HtHH+ite/

Boolean Handle_Dialog Event( void )
{
Boolean event_was_dlog = FALSE;
DialogPtr the_dialog;

short the_item;
short alert_item;
Str255 the_str;

if ( FrontWindow() != NIL )
(
if ( IsDialogEvent( &The_Event ) )
{
if ( DialogSelect( &The_Event, &the_dialog, &the_item ) )
(
switch ( the_item )
{
case OK_BUTTON_DITL_ITEM:
Get_Dialog Info( the_dialog ):
HideWindow( IV_WindoXw_Ptr ):
if ( Display_Hardware_Flag == TRUE )
GetIndString(the_str, WIND_TITLE_STR_LIST. WIND_HARDWARE_TITLE):
else
GetIndString(the_str, WIND_TITLE_STR_LIST. WIND_SOFTWARE_TITLE):
SetWTitle( IV_Window_Ptr, the_str ):
ShowWindow( IV_Window_Ptr );
SelectWindow( IV_Window_Ptr });
break;
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case CHECK_DITL_ITEM:
Set_Check_Box( the_dialog, the_item );
break;

case HARDWARE_DITL_ITEM:
Set_Radio_Buttons( the_dialog, the_item }:
Display_Hardware_Flag = TRUE:
break:

case SOFTWARE_DITL_ITEM:
Set_Radio_Buttons( the_dialog, the_item };
Display_Hardware_Flag = FALSE:
break:
)
event_was_dlog = TRUE:

)

return { event_was_dlog ):

/*+++++ Adjust Edit menu in response to activate event ittt/

void Enable_Disable_Menu_Items{ void )
{
if ( FrontWindow() == IV_Dialog Ptr )
EnableItem( Edit_Menu, ENTIRE_MENU );
else
DisableItem( Edit_Menu, ENTIRE_MENU ):

DrawMenuBar() ;

[ * ettt 4+ Handle a keystroke e
void Handle_Keystroke( void )
{

short chr;

long menu_choice;

chr = The_Event.message & charCodeMask;

if ( ( The_Event.modifiers & cmdKey ) != 0 )
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if ( The_Event.what != autoKey )

{
menu_choice = MenuKey( chr );
Handle_Menu_Choice( menu_choice );

[ *+++++++++++ Handle a click of the mouse button HHHHrHH++t+te/

void Handle_Mouse_Down( void )
{

WindowPtr the_window;

short the_part;

long menu_choice;

the_part = FindWindow( The_Event.where, &the_window ):

switch ( the_part )
(
case inMenuBar:
menu_choice = MenuSelect( The_Event.where ):
Handle_Menu_Choice( menu_choice );
break;

case inSysWindow:
SystemClick( &The_Event, the_window):
break:

case inDrag:
DragWindow( the_window, The_Event.where, &Drag_Rect ):
break;

case inGoAway:
if ( TrackGoAway( the_window, The_Event.where ) )
HideWindow( the_window ):
break;

case inContent:
SelectWindow( the_window ):
break;
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/ ¢ ++++++HH++ Handle a click on a menu  H+t+ttbtbtttddt

void Handle_Menu_Choice( long 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;

case EDIT_MENU_ID:
Handle_Edit_Choice( the_menu_item );
break;
)
HiliteMenu( 0 );

/*+++++++++++  Handle a click of in the Apple menu +HHH++t++++/

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 );:
break;
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default :
GetItem( Apple_Menu, the_item, desk_acc_name );

desk_acc_number = OpenDeskAcc( desk_acc_name );

break;

/*+++++++++++++  Handle a click in the File menu +HH-HHHHHHH*/

void Handle_File_Choice( short the_item )
{
switch ( the_item )
{
case NEW_ITEM :
case TO_FRONT_ITEM :
ShowWindow( IV_Dialog Ptr ):
SelectWindow( IV_Dialog Ptr ):
break;

case QUIT_ITEM :
All_Done = TRUE:
break;

/ *+++4+4++++++4++ Handle a click in the Edit menu -+ttt /

void Handle_Edit_Choice( short the_item )
{
switch ( the_item )
{
case CUT_ITEM :
DlgCut ( IV_Dialog Ptr );
break;

case COPY_ITEM :
DlgCopy ( IV_Dialog Ptr ):
break;

case PASTE_ITEM :
DlgPaste ( IV_Dialog Ptr ):
break;
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/ *+4++++4+++++++  Handle an update event et/

void Handle_Update( void )
{
WindowPtr the_window;

the_window = ( WindowPtr )The_Event.message:

if ( the_window == IV_Window_Ptr )
Update_IV_Window():

[ *++++++H+++++++++  Update the InnerView window +HHHHHHt+t+tte/

void Update_IV_Window( void )
{
GrafPtr old_port;
WindowPtr the_window;

GetPort( &old_port );
SetPort( IV_Window_Ptr );

TextFont (systemFont) ;
TextSize(12):

BeginUpdate( IV_Window_Ptr ):

Draw_Mac_Picture();
Draw_Owner_Information();
Draw_System_Info_Headings();

if ( Display_Hardware_Flag == TRUE )
{
Get_Hardware_Information():
Display_Hardware_Information():
}
else
(
Get_Software_Information();
Display_Software_Information():
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EndUpdate( IV_Window_Ptr ):

SetPort( old_port );

[ *+++++++++++  Get software info about user's machine +++ttttdsr/

void Get_Hardware_Information( void )
{

OSErr err;

long response;

Boolean failed = FALSE:

err = Gestalt( gestaltProcessorType., &response );
if ( err == noErr )
Mac_CPU = response;
else
{
Mac_CPU = GESTALT_ERR_TYPE;
failed = TRUE;

err = Gestalt( gestaltFPUType, &response ):
if ( err == noErr )
Mac_FPU = response;
else
{
Mac_FPU = GESTALT_ERR_TYPE:
failed = TRUE:

err = Gestalt( gestaltPhysicalRAMSize, &response );
if ( err == noErr )
{
Mac_RAM_Str_Error = FALSE;
NumToString( response, Mac_RAM_Str );:
)
else
{
Mac_RAM_Str_Error = TRUE;
failed = TRUE:
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if ( failed == TRUE )

Post_Error_Message (ERR_CALL_TO_GESTALT_FAIL, DONT_TERMINATE_ERROR):

/*++++++++ Display hardware info about user's machine +H+++te/

void Display_Hardware_Information( void )

{

Str255 the_str;
short the_list;
short the_index;

switch ( Mac_CPU )
{
case gestalt68000:
the_index = 1;
break;
case gestalt68010:
the_index = 2;
break;
case gestalt68020:
the_index = 3;
break:;
case gestalt68030:
the_index = 4;
break;
case gestalt68040:
the_index = 5;
break;
default:
the_index = 6;
break;
}

the_list = CPU_TYPE_STR_LIST;
GetIndString( the_str, the_list, the_index ):
MoveTo( RESULT_X, HEADING_Y + LINE_HEIGHT );

DrawString( the_str ):

switch ( Mac_FPU )
{
case gestaltNoFPU:
the_index = 1;
break;
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case gestalt68881:
the_index = 2;
break;
case gestalt68882:
the_index = 3;
break;
case gestalt68040FPU:
the_index = 4;
break;
default:
the_index = 5;
break:;
}
the_list = FPU_TYPE_STR_LIST:
GetIndString( the_str, the_list, the_index ):
MoveTo( RESULT_X, HEADING_Y + ( 2 * LINE_HEIGHT ) );
DrawString( the_str ):

if ( Mac_RAM_Str_Error == TRUE )

GetIndString( Mac_RAM_Str, RAM_STR_LIST, 1 );
MoveTo( RESULT_X, HEADING_Y + ( 3 * LINE_HEIGHT ) );
DrawString( Mac_RAM Str ):

/*+++++H++4+4+  Get software info about user's machine ++HHHH+++/

void Get_Software_Information( void )
{

OSErr err;

long response;

short digit;

long temp;

short 1;

Boolean failed = FALSE;

err = Gestalt( gestaltSystemVersion, &response ):
if ( err == noErr )
{
Mac_RAM_Str_Error = FALSE;
for ( i=1: i <= 3; i++ )
{
temp = response;
if (i==1)
digit = ( temp &= OxOF00 ) / 0x0100:
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else if ( i == 2 )
digit = ( temp &= 0x00F0 ) / 0x0010;
else
digit = ( temp &= 0xO000F ) / 0x0001;
digit += ASCII_ZERO:
Mac_Sys_Str[i] = digit;
}
Mac_Sys_Str[0] = 3;
)
else
{
Mac_RAM_Str_Error = TRUE;
failed = TRUE:

err = Gestalt( gestaltQuickdrawVersion, &response ):

if ( err == noErr )

(
Mac_Has_Color_QD = response;
Mac_QD_Version = response;

}

else

{
Mac_Has_Color_QD = GESTALT_ERR_TYPE:
Mac_QD_Version = GESTALT_ERR_TYPE;
failed = TRUE;

if ( failed == TRUE )
Post_Error_Message (ERR_CALL_TO_GESTALT_FAIL, DONT_TERMINATE_ERROR);

/*++++++++  Display software info about user's machine +h+t++tt+/

void Display_Software_Information( void )

{

Str255 the_str;
short the_list;
short the_index;

if ( Mac_Sys_Str_Error == TRUE )

GetIndString( Mac_Sys_Str, SYSTEM_STR_LIST, 1 ):
MoveTo( RESULT_X, HEADING_Y + LINE_HEIGHT );
DrawString( Mac_Sys_Str );
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if ( Mac_Has_Color_QD == GESTALT_ERR_TYPE )
the_index = 3:
else
{
if ( Mac_Has_Color_QD == gestaltOriginalQD )
the_index = 1;
else
the_index = 2;
}
the_list = COLOR_QUICKDRAW_STR_LIST:
GetIndString( the_str, the_list, the_index ):
MoveTo( RESULT_X, HEADING_Y + ( 2 * LINE_HEIGHT ) ):
DrawString( the_str ):

switch ( Mac_QD_Version )
(
case gestaltOriginalQD:
the_index = 1;
break;
case gestalt8BitQD:
the_index = 2;
break;
case gestalt32BitQD:
the_index = 3;
break:
case gestalt32BitQD1l:
the_index = &;
break:
case gestalt32BitQD12:
the_index = 5;
break;
case gestalt32BitQD13:
the_index = 6;
break;
default:
the_index = 7;
break:
}
the_list = QUICKDRAW_VER_STR_LIST;
GetIndString( the_str, the_list, the_index );
MoveTo( RESULT_X, HEADING_Y + ( 3 * LINE_HEIGHT ) ):
DrawString( the_str ):
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void Draw_Owner_Information( void )

{

Str255 the_str;

GetIndString( the_str, OWNER_INFO_STR_LIST, OWNER_TITLE ):
MoveTo( HEADING_X, OWNER_Y );
DrawString( the_str );

MoveTo( RESULT_X., OWNER_Y ):

if ( Print_Name == TRUE )
DrawString( Name_Str );

else

{
GetIndString( the_str, OWNER_INFO_STR_LIST, OWNER_NOT_AVAILABLE ):
DrawString( the_str );

/*+++++++++++++ Draw a PICT to the results window H+++ttitttts/

void Draw_Mac_Picture( void )

{

GrafPtr old_port;
PicHandle the_pict;

Rect pict_rect:
short pict_wd, pict_ht;
short pict_id:

GetPort( &old_port ):
SetPort( IV_Window_Ptr ):

if ( Min_Pixel_Depth > PIXEL_DEPTH_BW )
pict_id = MAC_PICT_COLOR_ID:
else

pict_id = MAC_PICT_BW_ID;

the_pict = GetPicture( pict_id ):
if ( the_pict == NIL )

Post_Error_Message (ERR_PICT_MEM_ALLOCATE_FAIL, DONT_TERMINATE_ERROR):

pict_rect = ( **( the_pict ) ).picFrame;
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pict_wd = pict_rect.right - pict_rect.left:
pict_ht = pict_rect.bottom - pict_rect.top:
SetRect ( &pict_rect, PICT_L, PICT_T, PICT_L + pict_wd, PICT_T + pict_ht );

DrawPicture( the_pict, &pict_rect );

SetPort( old_port );

/*++++++H++++++  Draw headings to the results window -+ttt /

void Draw_System_Info_Headings( void )
(

short  index:

short  headings;

short str_list_id:

Str255 the_str;

if ( Display_Hardware_Flag == TRUE )
{
headings = NUM_HARDWARE_HEADINGS;
str_list_id = HARDWARE_TITLES_STR_LIST;
)
else
{
headings = NUM_SOFTWARE_HEADINGS;
str_list_id = SOFTWARE_TITLES_STR_LIST;

for ( index = 1; index <= headings; index++ )

(
GetIndString(the_str, str_list_id, index ):
MoveTo( HEADING_X, HEADING_Y + ( index * LINE_HEIGHT ) ):
DrawString( the_str );

A e R ARaa s & o F TR AN RSN TS S S SRR T TS ST /

void Get_Dialog Info( DialogPtr the_dialog )
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Handle item_handle;
short  item_type:
Rect item_rect;
int centl_value;

Get_Text_From_Edit( the_dialog, NAME_DITL_ITEM, Name_Str );

GetDItem( the_dialog., CHECK_DITL_ITEM, &item_type, &item_handle, &item_rect );
cntl_value = GetCtlValue( ( ControlHandle )item_handle ):

if ( cntl_value == CONTROL_ON )
Print_Name = TRUE;

else
Print_Name = FALSE;

Stepping through the header files

The InnerViewll program is the culmination of nine chapters, so you've
seen much of the code before. Let’s spend most of the next several pages
on things that were covered in this chapter, and things done a little dif-
ferently than in the past.

Defines.h

From the preceding eight chapters you have a pretty good idea of what

many of the #defines represent. I'll take the liberty of summarizing
things here.

The first two dozen #define statements all involve ‘STR#’ resources.
Each of the eleven ‘STR# lists has a separate #define. I ended the name
of each with “_STR_LIST” for consistency. I created constants for some
of the string entries in a few of the lists.

IV_DLOG_ID is the ID of the ‘DLOG’ resource for the information dia-
log box. Each of the five enabled items in the dialog each has its own
#define. To center the dialog box, you supply the dialog width and height
to have the contents—DLOG_WIDTH and DLOG_HEIGHT.
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The results display window has a ‘WIND’ ID of IV_WIND_ID. The dis-
play window, like the dialog box, has a #define for width and height—
WIND_WIDTH and WIND_HEIGHT.

The About InnerViewll ‘ALRT’ has an ID of ABOUT_ALRT _ID. The
‘ALRT’ used to display error messages has an ID of ERR_ALRT _ID.

There are 11 #defines for the menu bar. The menu bar’s ‘MBAR’ and
each of the three ‘"MENU' resources have their own constants. Each item
within a menu has a #define for the constant.

The two ‘PICT’ resources have #defines—MAC_PICT_BW_ID for the
monochrome picture, MAC_PICT_COLOR_ID for the color version.

The host of “standard” #defines (those I've been using in every program)
are present here. I've added two constants to signal the error alert so that
it knows whether or not to terminate the program. These constants are
DO_TERMINATE_ERROR and DONT_TERMINATE_ERROR.

There are nine #defines for positioning text in the display window. I like
to keep these pixel values in just one spot so that if I want to rearrange
things the work will be minimal. HEADING_X and HEADING_Y are
examples of this type of constant.

Globals.h

InnerViewlI keeps all of the global variables in Globals.h. Like the

#defines, you've seen many of these before. Here’s a look at the new
globals.

Both the dialog box and the window have memory reserve set aside for them
early in the program. Info_Dialog_Storage and Display_Window_Storage are
the pointers to these areas.

The results of the six machine features that InnerViewll checks for are
kept in a global variable. Each begins with “Mac_".
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Initialize.h and Utilities.h

Initialize.h makes the functions in Initialize.c that are known to other
files. Any file that uses one or more functions found in Initialize.c will
use Initialize.h in a #include directive. The same applies to functions
found in Utilities.c; they’re made public by Utilities.h

Stepping through initialize.c

Each routine in Initialize.c is a one-time-only routine. Once called, it
will never be called again. You'll see the significance of removing these
routines from the main source file, InnerViewll.c. as you step through
that file.

Checking the system

Check_System() was developed in Chapter 8. Always make a few stan-
dard checks to verify that your program is capable of running on the
machine that started it. InnerViewll relies heavily on information
obtained through calls to Gestalt(). So you have to make sure the Mac
has the Gestalt trap.

If any of the checks fail, Check_System() calls the program’s error han-
dling routine Post_Error_Message().

void Check_System( void )

{
Boolean gestalt_present;
SysEnvRec mac_info;

SysEnvirons( curSysEnvVers, &mac_info );

if ( mac_info.machineType < envMacII)
Post_Error_Message (ERR_ROM_TOO_OLD, DO_TERMINATE_ERROR);

if ( mac_info.systemVersion < 0x0604 )
Post_Error_Message (ERR_SYSTEM_TOO_OLD, DO_TERMINATE_ERROR) ;

gestalt_present = ( NGetTrapAddress(_Gestalt, O0STrap ) !=
NGetTrapAddress(_Unimplemented, OSTrap } ):
if ( gestalt_present == FALSE )
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Post_Error_Message (ERR_NO_GESTALT, DO_TERMINATE_ERROR) ;

Reserving memory

This chapter suggested that you reserve memory for windows. You can
do the same for dialogs. Reserve_Memory() does just that. When you get
to InnerViewll.c you'll see that this function is called early so that the
memory that is reserved low in the heap. This avoids fragmentation.

void Reserve_Window_Memory( void )

(
Info_Dialog Storage = NewPtr( sizeof ( DialogRecord ) ):
Display_Window_Storage = NewPtr( sizeof ( WindowRecord ) ):

Initializing variables

The routine Initialize_Variables() gives some program globals their ini-
tial values, based on the Macintosh InnerViewlI is running on.
Old_Button_Num keeps track of which of two radio buttons is set in the
information dialog box. When the dialog box is opened you’ll want one of
the two buttons to go on. Since you're telling the Mac to turn on the
hardware button, set the global flag to signal that this is the case.

void 1Initialize_Variables( void )
{

OSErr err;

long response;

Multifinder_Present = ( NGetTrapAddress(_WaitNextEvent, ToolTrap ) !=
NGetTrapAddress(_Unimplemented, ToolTrap ) ):

err = Gestalt( gestaltQuickdrawVersion, &response );

if ( err == noErr )
{
if ( response == gestaltOriginalQD )
Color_QD_Present = FALSE;
else
Color_QD_Present = TRUE:
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Post_Error_Message (ERR_CALL_TO_GESTALT_FAIL, DO_TERMINATE_ERROR) ;

Set_Window_Drag Boundaries();
Set_Screen_Center():

01d_Button_Num = HARDWARE_DITL_ITEM;
Display_Hardware_Flag = TRUE:

Opening the window and dialog box

The calls to open the window and dialog (GetNewWindow() and
GetNewDialog()) pass the global storage pointers set earlier in the pro-
gram. The WindowRecord and DialogRecord that hold the information
for each are now safely tucked in low memory.

InnerViewll opens the window and dialog immediately, but it doesn’t
show them. Both the ‘DLOG’ and ‘WIND' resources are marked as invis-
ible. A call to ShowWindow() to make either visible. Why open them
without displaying them? Here’s the story.

InnerViewll manages its window and dialog boxes in a manner different
from those managed by other programs you’ve seen here. InnerViewll
opens both and leaves them open for the duration of the program. To dis-
play either one the program uses ShowWindow(). To close one, it uses
HideWindow(). Unlike most programs that use the Toolbox routine
CloseWindow(), InnerViewll never really gets rid of either the window
or dialog; it simply appears that way to the user. When the user selects
the New command you need only call ShowWindow() to make the dia-
log box visible again: Please don't call GetNewDialog().

This programs window-handling technique enables only one dialog box
and one window. If the program’s New command opened a new window
each time, (allowing multiple windows on the screen) InnerViewlI would
quickly lose track of which window was which. With InnerViewll, you
can safely assume that any event that involves an application window
also involves the display results window. I keep a global pointer to it and
use that for the duration of the program. The same applies to the one and
only dialog box in the program.

void Open_InnerView_Window( void )
{
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Str255 the_str;
short  left, top:

if ( Color_QD_Present && Min_Pixel Depth > PIXEL_DEPTH_BW )

IV_Window_Ptr = GetNewCWindow(IV_WIND_ID, Display_Window_Storage. IN_FRONT):
else

IV_Window_Ptr = GetNewWindow(IV_WIND_ID, Display_Window_Storage., IN_FRONT);

if ( IV_Window_Ptr == NIL )
Post_Error_Message (ERR_WIND_MEM_ALLOCATE_FAIL, DO_TERMINATE_ERROR);

left = Screen_Center.h - ( WIND_WIDTH /2 );
top = Screen_Center.v - ( WIND_HEIGHT/2 ):
MoveWindow( IV_Window_Ptr, left, top, TRUE ):

void Open_InnerView_Dialog( void )
{

short left, top:

Str25s5 the_str;

IV_Dialog Ptr = GetNewDialog(IV_DLOG_ID, Info_Dialog Storage., IN_FRONT):

if ( IV_Dialog Ptr == NIL )
Post_Error_Message (ERR_DIALOG_MEM_ALLOCATE_FAIL, DO_TERMINATE_ERROR);

GetIndString( the_str, WIND_TITLE_STR_LIST, DLOG_INFO_TITLE ):
SetWTitle( IV_Dialog Ptr, the_str ):

left = Screen_Center.h - ( DLOG_WIDTH /2 );
top = Screen_Center.v - ( DLOG_HEIGHT/2 ):

MoveWindow( IV_Dialog_Ptr, left, top. TRUE ):

Set_Radio_Buttons( IV_Dialog Ptr, HARDWARE_DITL_ITEM ):
Display_Hardware_Flag = TRUE;



Chapter 9: Memory Management

531

By the way, don’t be alarmed that one of the dialog box
radio buttons is set with a call to Set Radio_Button(),
even though the dialog isn’t visible. The fact that the dia-
log is invisible doesn’t prevent us from changing item
seftings. When the dialog becomes visible the proper
radio button will be set.

Stepping through Utilities.c

The program calls routines that can be called by several functions or that
can be copied and pasted into other programs’ “utility functions.”
They’re grouped together in one convenient place—Utilities.c. This
makes it especially handy for use in other programs. You don’t have to
bother copying individual routines; you just copy the entire file!

You've used two of the four routines in other programs. Set_Check_Box() and
Set_Radio_Button() control items in a dialog box. The Get_Text_From_Edit()
function is just a packaging of material covered in Chapter 6. It gets the user-
entered text from an edit text item.

The forth routine is Post_Error_Message(). This routine was covered in
great detail in this chapter.

Stepping through InnerViewll.c

There’s bad news and good news with InnerViewll.c. The bad news is
that InnerViewll.c contains 21 functions. The good news is that only a
handful contain new information. This discussion covers only those rou-
tines that do.

The main() function

The main() function starts out with standard initializations. After that, it
opens, but doesn’t display, both the dialog box and the window. That will
come later on.
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InnerViewlI uses segmentation. Although InnerViewlIl doesn’t need seg-
mentation because of its small size, I segmented it to try out some of the
techniques discussed in this chapter.

When I discussed the header files I said that there was special signifi-
cance in taking all of the initialization routines out of InnerViewllc. I
was hinting that it would help you in your use of segmentation. I've
placed all of the one-time-only routines together in one segment—
Segment 3, and I've made sure that any routine that is called more than
once does not appear in Segment 3. After all of the initialization routines
have been called you can unload the segment and know that it will never
be loaded again. That means that the memory the routines would nor-
mally occupy will be free permanently.

Once UnloadSeg() is called in Segment 3, the Memory Manager will
unload it if memory becomes tight. If even one of the routines in
Segment 3 is called more than once, Segment 3 will have to be reloaded
at a later time. Since none of the functions will be called again, the seg-
ment is out of memory for good. Figure 9-51 illustrates this.

void main( void )
{
A Initialize_Toolbox();
Check_System() ;
Reserve_Window_Memory() ;
Initialize_Variables();
Initializations  Set_Up_Menu_Bar () ;
Min_Pixel_Depth = Get_Min_Pixel Depth():

Open_InnerView_Window();
v Open_InnerView_Dialog():

O UnloadSeg( Initialize_Toolbox ):

After this point, no . —
routine in Segment 3 while ( All_Done FALSE )

will be called again.

Handle_One_Event():;
UnloadSeg( Set_Check_Box );

Figure 9-51. Initialization routines can be unloaded permanently
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When I covered segmentation, I suggested that you place all calls to
UnloadSeg() at the bottom of your main event loop. The reason I call
UnloadSeg() repeatedly on each segment is because segments may be
shuffling in and out of memory throughout the course of a program’s life.
I don’t know what’s in and what’s out, so I play it safe. Segment 3 is the
exception to this. I know that when I'm done with it Ill never use it
again. If it gets unloaded, it will stay unloaded. So a single call to
UnloadSeg() does the trick.

The single call to UnloadSeg() in the event loop looks a little lonely. A
larger application might have 10, 20, or more segments. To keep things
looking clean you might do something like this:

while ( All_Done == FALSE )
{
Handle_One_Event();
Unload_All_Segments();
)

void Unload_All Segments( void )

{
UnloadSeg( Seg A_Routine_Name )
UnloadSeg( Seg B_Routine_Name ):
UnloadSeg( Seg C_Routine_Name );
[ unload each segment here ]

Right now you might be saying, “What is the point of all
this?” | understand. The entire InnerViewll program is
only 11K of code; it’s extremely unlikely that any of the
segments will have to be unloaded! Additionally,
Segment 3 is less than 800 bytes of code—not exactly a
whopping savings of RAM, even if it were to be
unloaded. But remember, this is technique. | want to
demonstrate how it’s done. This same technique applies
to a program that is 500 K in size, with 25 K of initial-
ization code. And truthfully now, would you really want
to step through a more practical example like that?
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void main( void )
(-
MaxApplZone();
MoreMasters():
MoreMasters():
MoreMasters();
MoreMasters():

Initialize_Toolbox():

Check_System() ;

Reserve_Window_Memory () :
Initialize_Variables();
Set_Up_Menu_Bar():

Min_Pixel_Depth = Get_Min_Pixel Depth():

Open_InnerView_Window():

Open_InnerView_Dialog():
UnloadSeg( Initialize_Toolbox );

while ( All_Done == FALSE )

{
Handle_One_Event();
UnloadSeg( Set_Check_Box ):

)

Dimming a menu

InnerViewlI allows use of the Edit menu commands in the edit text item
of the modeless dialog box. Whenever that dialog is the frontmost win-
dow, the edit menu is active and available. But if the display results win-
dow is in the forefront, it wouldn’t make much sense to have the Edit
menu enabled. There is nothing to edit in the window. This is a realistic
example of when to disable and enable a menu.

InnerViewlI handles the situation by simply calling either Enablelter()
or Disableltem() for the Edit menu at the appropriate time. And when is
that? Whenever an activate event occurs. Any time a window or dialog is
activated the program checks to see which one came to the forefront. If
it’s the dialog box, it enables the menu. If it’s the window, it disables it.
Here’s a fragment of the code that handles things:
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void Handle_One_Event( void )
{
[ get one event ]

if ( event_was_dialog == FALSE )
{
switch ( The_Event.what )
{
case activateEvt:
Enable_Disable_Menu_Items():

[ handle other event types ]

void Enable_Disable_Menu_Items( void )
{
if ( FrontWindow() == IV_Dialog Ptr )
EnableItem( Edit_Menu, ENTIRE_MENU ):
else
DisableItem( Edit_Menu, ENTIRE_MENU ):

DrawMenuBar () :

Updating the window

InnerViewlI accepts input from the user by way of a modeless dialog box.
Modal dialogs restrict the user, so use modeless whenever possible. Once
you know the technique for handling them—and you learned from
Chapter 6, the few extra lines of code you need to write will be greatly
appreciated by the user.

The user operates the dialog’s radio buttons to signal which machine
parameters he’s interested in seeing. When the user clicks the OK but-
ton, the window that displays the results should be cleared. If software
information was displayed and the user now wants to see hardware
information, he doesn’t want to see something drawn on top of the old
information.
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InnerViewlI keeps a global WindowPtr variable that points to the win-
dow. After initially calling GetNewWindowf(), the program never actually
closes and opens the window, it just hides and shows it. You take advan-
tage of this simple idea when you clear the window.

A click on the OK button, calls HideWindow(). You then set the win-
dow’s title to the proper text and call ShowWindow() and
SelectWindow(). The Toolbox routine ShowWindow() does just that; it
shows a window. Once you’ve made the window visible, you call another
Toolbox routine—SelectWindow(). This function brings the window to
the front and generates an update event. And, as you recall from Chapter
5, an update event is the action that triggers the program to redraw a
window. So by hiding the window and then showing it, you get the same
effect as clearing it and drawing to it. This assumes that you have a
Handle_Update() routine that does the drawing. And of course you do.
But first, here’s the part of Handle_Dialog_Event() that plays hide and
seek with the window.

Boolean Handle_Dialog_Event( void )
{
[ check for dialog event and respond to it ]

switch ( the_item )
{
case OK_BUTTON_DITL_ITEM:
Get_Dialog_Info( the_dialog );
HideWindow( IV_Window_Ptr }:
if ( Display_Hardware_Flag == TRUE )
GetIndString(the_str, WIND_TITLE_STR_LIST, WIND_HARDWARE_TITLE):
else
GetIndString(the_str, WIND_TITLE_STR_LIST. WIND_SOFTWARE_TITLE):
SetWTitle( IV_Window_Ptr, the_str );
SelectWindow( IV_Window Ptr ):
break:

[ handle clicks on other items )

After SelectWindow() generates an update event, Handle_One_Event() is
called and in turn calls Handle_Update(). Since you arrive at this routine
when either the dialog or the window comes to the forefront, you want to
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check to make sure it’s the window. If it is, you call Update_IV_Window()
to draw to the window. Here’s Handle_Update():

void Handle_Update( void )
{
WindowPtr the_window:

the_window = ( WindowPtr )The_Event.message;

if ( the_window == IV_Window_Ptr )
Update_IV_Window();
)

Update_IV_Window() examines the Display_Hardware_Flag to deter-
mine whether hardware or software information is to be displayed in the
window. You must have the correct pair of routines to get the informa-
tion and then display it.

void Update_IV_Window( void )
{
GrafPtr old_port;
WindowPtr the_window;

GetPort( &old_port ):
SetPort( IV_Window_Ptr ):

TextFont (systemFont) ;
TextSize(12):

BeginUpdate( IV_Window_Ptr );

Draw_Mac_Picture();
Draw_Owner_Information():
Draw_System_Info_Headings():

if ( Display_Hardware_Flag == TRUE )
{
Get_Hardware_Information():
Display_Hardware_Information();:
}
else
(
Get_Software_Information();
Display_Software_Information():



538 Macintosh Programming Techniques

}

EndUpdate( IV_Window_Ptr ):

SetPort( old_port );

A better approach might be to call each of the two rou-
tines that get the information a single time, perhaps in
an initialization routine in Segment 3. Then they
needn’t be called each time an update was performed;
the display routines could just redraw the information
each time. Good thinking!

However... Apple’s big on Gestall{). It's been developed
in such a way that it can, and will be, continually
expanded to allow access to more features of your
Macintosh hardware and system software. What if one
of those features is a check of available free RAM,
which is constantly changing? Or some other parameter
that is dynamic? If this program were to display more
machine features (and if it were a real application, it
would), you might display some of these features that
change “on-the-fly.” Now you’re ready for that!

Getting machine information, and error handling

Get_Hardware_Information() uses Gestalt() to get machine information.
Last chapter’s InnerView program gave a good example of the powerful
Gestalt() function. This chapter’s new InnerViewlI uses it in a similar
fashion. Here you use the error-handling routine to verify that the call

worked.

You start out the routine with the initialization of the local Boolean vari-
able failed to false. After each call to Gestalt() you check the result err
for an error. If the call failed, err will have a value other than noErr. If
that happens you set failed to true. Here’s how one of the three calls to
Gestalt() is handled:
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void Get_Hardware_Information{ void )
{

OSErr err;

long response;

Boolean failed = FALSE;

err = Gestalt( gestaltProcessorType, &response ):
if ( err == noErr )
Mac_CPU = response;
else
{
Mac_CPU = GESTALT_ERR_TYPE:
failed = TRUE;

When the routine is done, you check to see if failed was set to true. If one
or more of the calls didn’t work, failed will equal true. Now it’s time to
post an error message:

if ( failed == TRUE )
Post_Error_Message (ERR_CALL_TO_GESTALT_FAIL, DONT_TERMINATE_ERROR) ;

Why wait till the end of the routine to post the message? Why not check
failed after each call? In the unlikely case that all three calls didn’t work,
the alert (with the same “gestalt failed” message) would appear three
times. This doesn’t give the user much extra information and might lead
him to believe there’s some other problem, such as the program hanging
in a loop.

The routine that gets software information, Get_Software_Information()
works in the same way as this routine. How that routine handles the sys-
tem version requires some explanation. I do that next.

Bits, masks, and Str255

One of the Gestalt() calls made in Get_Software_Information() returns
the system version in hexadecimal format. That’s 0x0, followed by the
version. For example, System 7.1.0 would be returned as 0x0710.
InnerViewlI needs to display the hex number as a string. You can’t just
call NumToString(), because that routine first converts the hexadecimal
value to decimal, and that’s not what you want.
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You need to extract each of the last three hex digits from the number,
make each an individual character, then piece them together into a string
to display. Here’s the code that does that:

for ( i=1; i <= 3; i++ )
{
temp = response;
if (4 ==1)
digit = ( temp &= 0xOF00 ) / 0x0100;
else if ( i == 2 )
digit = ( temp &= 0x00F0 ) / 0x0010;
else
digit = ( temp &= 0x000F ) / 0x0001;
digit += ASCII_ZERO:
Mac_Sys_Str[i] = digit;
}
Mac_Sys_Str([0] = 3;

The first step is to extract the last three digits. For that you use the bit-
wise & operator, which operates on a value bit-by-bit. If you use it in
conjunction with a mask, you can pull out a single digit from the hex
number. The first pass through the above for loop looks like this:

temp = response;
if (4 ==1)
digit = ( temp &= 0x0F00 ) / 0x0100;:

Here the mask is OxOF00. When “ANDED” with another hex number,
the only bits that pass through into the result are those that have a 1 in
the bit positions corresponding to the 1’s in the mask. Figure 9-52 shows
what takes place in temp &= 0xOF00. Remember, that’s the same as temp
= temp & OxO0F00.
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0x0710

OxO0F00

0x0700

Figure 9-52. Using a mask and the & operator

Figure 9-52 shows that the result of the & operation is a hex number that
has masked out every digit except the 7. The next step is to divide by
0x0100 to extract the 7. However, you don’t want the number 7; you

want the ASCII character for it. This is the step that does that:

digit += ASCII_ZERO:

ASCII_ZERO is defined to be 48. Adding 48 to any digit gives its ASCII

equivalent, as the abbreviated ASCII table in Figure 9-53 shows.

0x0700/0x0100 = 7
—

Decimal

ASCII

NoOoOOoapLrwWN-—=+0

48
49
50
51
52
53

Figure 9-53. Decimal to ASCIl conversion
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The final step is to insert the digit into a string. You use the loop counter
as the placeholder:

Mac_Sys_Str[i] = digit;
The Str255 type, which Mac_Sys_Str is declared to be, has the format

shown in Figure 9-54. The first array element is the number of charac-
ters in the string. The remaining elements are the characters themselves.

Str255 my_str = "\pABC";

Length

of string individual
characters

Figure 9-54. Format of a variable of Str255 type

You know that this system version string will always be three characters
in length. You set the string length with the following line:

Mac_Sys_Str (0] = 3;

Displaying machine information
After each call to Gestalt() in Get_Hardware_Information(), a global
variable was set to keep track of the result of the call. Now, in

Display_Hardware_Information(), it's time to use the values of those
flags. Here’s the technique:

void Display Hardware_Information( void )
(
Str255 the_str:
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short the_list;
short the_index:

switch ( Mac_CPU )
{
case gestalt68000:
the_index = 1:
break;
case gestalt68010:
the_index = 2;
break:
case gestalt68020:
the_index = 3;
break;
case gestalt68030:
the_index = 4;
break;
case gestalt68040:
the_index = 5;
break;
default:
the_index = 6;
break:
}
the_list = CPU_TYPE_STR_LIST:
GetIndString( the_str, the_list, the_index );
MoveTo( RESULT_X, HEADING_Y + LINE_HEIGHT ):
DrawString( the_str ):

Here you use a switch statement that compares the global variable
Mac_CPU with the various constants that describe the feature you’re
looking at. These constants come from the header file GestaltEqu.h.
(Many of them are listed in Appendix C.) Within the switch you set an
index that will be the index into the ‘STR# list holding the text to be
displayed in the window. Figure 9-55 shows what happens to the above
call to GetIndString() when InnerViewll runs on a Macintosh with a
68000 CPU.
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{idefine CPU_TYPE_STR_LIST 201

Switch ( Mac_CPU )

{
D case gestalt68000:
the_index = 1; I

break;

case gestalt68010:
the_index = 2;
break;

case gestalt68020:
the_index = 3;
break:

case gestalt68030:
the_index = 4;
break;

case gestalt68040:
the_index = 5;
break;

default:
the_index = 6;

break:;
} v
the_list = CPU_TYPE_STR_LIST;

GetIndString( the_str, the _list, the_index ):

Q GetIndString() becomes...

GetIndString( the_str, 201, 1 ); I

Figure 9-55. The parameters to GetindString()

What is the string returned to the program by a call to
GetIndString(the_str, 201, 1)? The string “68000”. That’s the first
string (index = 1) in ‘STR# 201, as shown in Figure 9-56.

InnerViewlI also relies on ‘STR#’ strings to write the heading for the
window in Draw_System_Info_Headings() and to draw the name of the
owner in Draw_Owner_Information().
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[E[I=== STR#s from Innerliew!l.m.rsr

D Size Name
128 386 “Error Messages”
129 51 “window Titles”
130 48  “Hardware Headings”
131 51 "Software Headings”
132 46  “Owner Information”

| 201 44  “CPU Types”
202 A0 “Floatina Dei-

ELJE STR# “CPU Types” 1D = 201
N NumStrings 6

;> 1) ®kkkk
1/
The string |68000
2) *EREXK

The string IGBUIU ;

Figure 9-56. Where the string comes from in a call to GetindString()

Displaying a picture

You've seen how to display a picture several times in this book. Here, the
difference from previous efforts is that there is no assumption that the
drawing succeeded. If memory is scarce, and the ‘PICT’ resource holding
the picture is large, a call to DrawPicture() might fail. You can make a
check for that by examining the PicHandle returned by the call. If the
handle is nil, you call the error-handling routine. This test may be
overkill here, because the ‘PICT’ is only about 5 K in size. But for large,
color pictures, it is realistic.

the_pict = GetPicture( pict_id ):
if ( the_pict == NIL )
Post_Error_Message (ERR_PICT_MEM_ALLOCATE_FAIL, DONT_TERMINATE_ERROR);

Sure, I'm proud of the picture of the Mac and the magnifying glass that
I drew up in a paint program. Heck, I've used it in enough examples!
But I'm not so vain that I think the program should cease if my master-
piece isn’t displayed! If a call to DrawPicture() fails, the picture won't
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be displayed. But the program will go on. That’s why I pass
Post_Error_Message() a value of DONT_TERMINATE_ERROR. You can
be liberal with the display of error messages. You want to prevent a
frozen Mac, and you want to let the user know he’s missing out on some-
thing such as a picture not being displayed. But use your discretion when
deciding if an error is serious enough to warrant a call to ExitToShell().

Chapter Summary

Memory management—the allocation, movement, tracking, and remov-
ing of objects in memory—requires some planning on your part.
Familiarity with how the Memory Manager works will aid you in writ-
ing programs free of memory-related bugs.

Nonrelocatable blocks, which cannot be moved during compaction, are
created through calls to NewPtr(). By reserving a store of memory early
in your program, you can set aside a block low in memory for nonrelo-
catable blocks. A nonrelocatable block that is at the bottom of memory
keeps it from fragmenting your program’s application heap.

A master pointer is used every time a relocatable block is created with a
call to NewHandle(). While the block used by the call to NewHandle() is
relocatable, the memory occupied by the master pointer isn't. By calling
the Toolbox routine MoreMasters() early in your program you can
reserve a block of master pointers low in memory.

When your program starts up, its heap is set to a small size. The heap
will expand as the program executes. A more efficient use of memory
involves enlarging the heap to its maximum size as your program starts.
A call to the Toolbox routine MaxApplZone() does just that.

The code for a Macintosh program is contained in segments, or parcels,
no larger than 32 K each. By spending time determining a strategy for
segmenting your code, you can make your program’s memory usage
more efficient. The Toolbox routine UnloadSeg() marks a segment
purgeable. The routine allows the Memory Manager to remove the seg-
ment from memory if memory becomes tight and the segment is not in
use.
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Each program has its own memory partition. You can set that parti-
tion size using a ‘SIZE’ resource. By not setting an overly-large parti-
tion size, you give your programs users access to more of their com-
puter’s RAM. Computer memory is an abstract concept; it is difficult
to determine just how much memory a program requires. Using a util-
ity like Swatch assists you in understanding how your program uses
its allotted partition.

If a call to a Toolbox routine fails, an error occurs. For example, a call
to GetPicture() may attempt to load a ‘PICT’ resource that is too large
to fit in available memory. You should always examine your code for
potential error conditions and call an error-handling routine in the
event of a failure.

An error-handling routine should display a descriptive message that will
help the user remedy the situation. Additionally, if the error is severe the
program should exit to the Finder rather than risk a crash that will freeze
the user’s system.



A Macintosh C Data Types

NSI C data types, such as int, float, and char, all exist in the

acintosh programming world. But to meet the special GUI needs of

the Macintosh, Apple has created several new data types. These types

allow access to the Toolbox, provide you with a means to create and

work with the graphical user interface, and give you the resource to work

within Apple’s memory addressing scheme. Many of these data types are
defined alphabetically in this appendix.

cGrafPort
The color version of a GrafPort. See GrafPort.

ControlHandle

The push buttons, radio buttons, and check boxes found in dialog boxes
are controls. To work with them, Toolbox routines use handles to them
called ControlHandles.

549
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Cursor

The data type that represents a 16-by-16 bit image that defines a cursor.
The on-screen cursor is set to the arrow cursor by a call to InitCursor().
To access the other four system-defined cursors, use the constants
iBeamCursor, crossCursor, plusCursor, and watchCursor.

CursHandle

Cursors are stored as ‘CURS’ resources and are accessed by Toolbox rou-
tines that return, and expect as a parameter, the cursor handle
CursHandle.

DialogPtr

A pointer to another Macintosh data type, the DialogRecord. The
DialogRecord holds information about a dialog box. You access this
information via Toolbox calls that require a DialogPtr rather than the
DialogRecord itself. Many Toolbox routines that work with WindowPtrs
also work with a DialogPtr as the parameter.

DialogRecord

A structure that holds information about a single dialog box—descriptive
information needed by the Dialog Manager. You seldom need to work
directly with a DialogRecord. Instead, you access information indirectly
through Toolbox routines that use a DialogPtr, a pointer to a
DialogRecord.

EventRecord

EventRecord holds information about a single event. An EventRecord is
created for every event that occurs. These EventRecords are held in an
event queue. Unlike some Macintosh data types, that you deal with

through the use of pointers or handles, you work with events directly
through the record itself.

grafPort

A graphics port is a drawing environment that defines how text and shapes
will be drawn. So that it can display unique text or shape styles, each win-
dow has its own graphics port. A grafPort is the Macintosh data type that
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holds this information about a graphics port. To access information within a
graphics port you use a pointer to a grafPort, rather than the grafPort itself.

grafPtr
A pointer to a grafPort. A grafPort is the data structure that holds infor-
mation about a graphics port. See grafPort.

Handle

A pointer to a master pointer. A master pointer keeps track of the loca-
tion of a relocatable block in the application’s heap. Some Toolbox func-
tions return a Handle to your program. To make use of this generic
Handle in future Toolbox calls, you may have to typecast it to a specific
type of handle, such as a ControlHandle.

MenuHandle

A handle to a menu record. A menu record holds information about a
single menu—descriptive information needed by the Menu Manager.
Toolbox routines that work with menus use MenuHandles rather than
the menu record itself.

PatHandle

A data type. Patterns can be created and stored in ‘PAT ‘ resources.
Toolbox routines that work with Patterns obtained from a resource file
use the PatHandle data type.

Pattern

An 8-by-8 bit image that defines a design that can be repeated to fill an
area of any given size. There are five system Patterns defined by the con-
stants white, ItGray, gray, dkGray, and black.

PicHandle

A handle type. Pictures, or ‘PICT’ resource types, are accessed through a
handle of type PicHandle. Toolbox routines that work with pictures will
expect a PicHandle as a parameter.
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Point
Any pixel on the Macintosh screen can be referred to by a pair of coordi-
nates. That data type Point holds one such pair.

Rect

A rectangle. It is the Macintosh data type that is used as a basis for draw-
ing rectangles, ovals, and round rectangles. The coordinates that make up
a rectangle’s upper-left corner and the two that make up its lower-right
corner define a rectangle. The Macintosh data type that holds this infor-
mation is the Rect.

WindowPir

A pointer to another Macintosh data type, the WindowRecord. The
WindowRecord holds information about a window. You’ll access this
information via Toolbox calls that require a WindowPtr rather than the
WindowRecord itself.

WindowRecord

A structure that holds information about a single window—descriptive
information needed by the Window Manager. You seldom need to work
directly with a WindowRecord. Instead, you access information indirect-
ly through Toolbox routines that use a WindowPtr, a pointer to a
WindowRecord.



B Determining a Trap’s Type

hapter 8, The Varying Mac, thoroughly covered the concept of traps.
For you trap fanatics, here’s a little more.

If your program is running on a computer that has System 6.0.4 or later,
you can use the Gestalt() function to determine the availability of a trap
quickly and easily. The Gestalt() routine is discussed in Chapter 8. If
you’re on a machine that is pre-1989, you have to use the
NGetTrapAddress() function in place of Gestalt().

If you're using NGetTrapAddress(), and you know the trap you are look-
ing for is a Toolbox trap (as opposed to an Operating System trap,} you
can simply make the comparison to the Unimplemented trap. Here’s the
example used in Chapter 8:

Boolean Color_Wind_Available;

Color_Wind_Available = (NGetTrapAddress(_Unimplemented, ToolTrap)
!= NGetTrapAddress(_GetNewCWindow, ToolTrap));
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If, however, you're writing a program that is to run on a pre-1989
Macintosh, and you don’t know the type of the trap, ToolTrap or OSTrap,
you’ll need to include extra code in your program. Below is the necessary
code. The routine Trap_Is_Present() and the two routines that it calls are
summarized here.

Get_Trap_Type()

The setting of one bit of a trap—bit 11—determines whether the trap is
a Toolbox trap (ToolTrap) or an Operating System trap (OSTrap). This
routine performs an & operation on this one bit to determine if it is set
or not.

Num_Tool_Traps()

Macintosh models may have one of two different sized trap tables. This
routine uses the trap for the InitGraf() routine, present on all Macs, to
determine if the Toolbox has 512 (0x200) Toolbox traps or 1024 (0x400)
Toolbox traps.

Trap_Is_Present()

This routine makes use of the Get_Trap_Type() and Num_Tool_Traps()
routines and the Toolbox routine NGetTrapAddress() to determine if the
trap you’ve passed in is present.

Now, the code. For in-depth trap-checking, copy the following three rou-
tines to your source code—even if you don’t fully understand them!
Then, to check for the availability of a trap, simply call
Trap_Is_Present(), passing in the trap to check for. Following the routines
is an example of a call to Trap_Is_Present().

Boolean Trap_Is_Present( short ):
TrapType Get_Trap_Type( short );
short Num_Tool_Traps( void ):

Boolean Trap_Is_Present( short the_trap )
{

TrapType the_type:

Boolean present;
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the_type = Get_Trap_Type( the_trap );

if ( ( the_type == ToolType ) &&
( ( the_trap &= O0xQ07FF ) >= Num_Tool_Traps() ) )
present = FALSE;
else
present = ( NGetTrapAddress( _Unimplemented, ToolTrap ) !=
NGetTrapAddress( the_trap, the_type ) ):

return present;

TrapType Get_Trap_Type( short the_trap )
{
if ( ( the_trap & 0x0800 ) == 0 )
return ( OSTrap ):
else
return ( ToolTrap ):

short Num_Tool_Traps( void )
{
if ( NGetTrapAddress( OxA86E, ToolTrap ) ==
NGetTrapAddress( OxAA6E, ToolTrap ) )
return ( 0x200 );
else
return ( 0x400 );
}

Here’s an example that checks for the presence of WaitNextEvent(). I its
not available, an alert will be posted.

#finclude <Traps.h>

fldefine WNE_ERR_ALRT 128
fldefine NIL_PTR oL

if (Trap_Is_Present(_WaitNextEvent) == FALSE)
Alert (WNE_ERR_ALRT, NIL_PTR):



C Gestalt Definitions

hapter 8 gave several examples for obtaining information about a

Macintosh using the Gestalt() function. Here are several more selec-
tor codes that yield system software and hardware information. If you
plan on expanding Chapter 9’s InnerViewll example program into a more
useful utility, you’ll want to add Gestalt() calls that include many of
these selector codes.

Use any of the selector codes as shown in Chapter 8. Here’s an example:
#include <GestaltEqu.h>

OSErr err;

long response;
err = Gestalt(gestaltQuickdrawVersion, &response);

if ((err == noErr) && (response == gestaltOriginalQD))

DrawString ("\pYou have the original version of QuickDraw.");
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Addressing Mode Attributes
Selector code

gestaltAddressingModeAttr

Response parameter
gestalt32BitAddressing = 0 /* using 32-bit addressing mode */
gestalt32BitSysZone =1 /* 32-bit compatible system zone */
gestalt32BitCapable =2 /* 32-bit capable machine */

Apple Events Attributes
Selector code

gestaltAppleEventsAttr

Response parameter

gestaltAppleEventsPresent = 0 /* true if Apple Events present */
AppleTalk Version
Selector code

gestaltAppleTalkVersion

Response parameter
Returns version number of installed AppleTalk driver.

A/UX Version
Selector code

gestaltAUXVersion

Response parameter
Returns version number of A/UX if it is currently executing.
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Easy Access Attributes
Selector code

gestaltEasyAccessAttr

Response parameter

gestaltEasyAccessOff =0 /* Easy Access present, but off */
gestaltEasyAccessOn =1 /* Easy Access On */
gestaltEasyAccessSticky = 2 /* Easy Access Sticky */
gestaltEasyAccessLocked = 3 /* Easy Access Locked */
Font Manager Attributes

Selector code
gestaltFontMgrAttr

Response parameter
gestaltOutlineFonts = 0 /* true if Outline Fonts supported */

® [ [ ]

Floating-Point Unit Type

Selector code
gestaltFPUType

Response parameter
gestaltNoFPU = /* no FPU */
gestalt68881 =1 /* 68881 FPU */
gestalt68882 =2 /* 68882 FPU */
gestalt68040FPU = 3 /* 68040 built-in FPU */

L3
Gestalt Version
Selector code

gestaltVersion
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Response parameter
Returns the current version. As of this writing the current version is 1,
returned as $0001.

Hardware Atributes

Selector code

gestaltHardwareAttr

Response parameter

gestaltHasVIAL =0 /* VIAl exists */
gestaltHasVIA2 =1 /* VIA2 exists +/
gestaltHasASC =3 /* Apple Sound Chip exists */
gestaltHasSCC =4 /* SCC exists «/
gestaltHasSCSI =7 /* SCSI exists */
gestaltHasSoftPowerOff = 19 /* has software power off */
gestaltHasSCSI961 =21 /* 53C96 SCSI controller */
gestaltHasSCSI962 = 22 /* 53C96 SCSI controller */
gestaltHasUniversalROM = 24 /* has a Universal ROM */

Help Manager Attributes
Selector code

gestaltHelpMgrAttr

Response parameter
gestaltHelpMgrPresent = 0 /* true if help mgr is present */

Keyboard Type

Selector code
gestaltKeyboardType
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Response parameter
gestaltMacKbd
gestaltMacAndPad
gestaltMacPlusKbd
gestaltExtADBKbd
gestaltStdADBKbd
gestaltPrtblADBKbd
gestaltPrtbl1ISOKbd
gestaltStdISOADBKbd
gestaltExtISOADBKbd
gestaltADBKbdAII
gestaltADBISOKbdII
gestaltPwrBookADBKbd
gestaltPwrBookISOADBKbd
Logical RAM Size

Selector code

gestaltLogicalRAMSize

Response parameter

W N O oW

— = = = O
w N = O

/*
/Q
/t
/c
/'
/n
/t
/t
/t
/*
/.
/t
/a

Mac keyboard
Mac keyboard w/pad

MacPlus keyboard

extended
standard
portable
portable
standard
extended

ADB
ADB
ADB
Is0
Is0
IS0

ADB keyboard
ADB ISO keyboard II
Powerbook ADB keyboard

Powerbook ISO ADB keyboard

keyboard
keyboard
keyboard
keyboard

ADB keyboard
ADB keyboard
II

/* logical ram size */

Returns the amount of logical memory available.

Low Memory Area

Selector code

gestaltLowMemorySize

Response parameter

Returns the size, in bytes, of the low-memory area. This area is used for

/* size of low memory area */

vectors, global variables, and dispatch tables.

Memory Management Unit Type

Selector code

gestaltMMUType

*/
*/
*/
«/
*/
+/
*/
*/
*/
*/
*/
*/
*/
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Response paramefter
gestaltNoMMU =0
gestaltAMU =1
gestalt68851
gestalt68030MMU
gestalt68040MMU

[ ]
NV I X

Processor Type
Selector code

gestaltProcessorType

Response parameter
gestalt68000 = 1
gestalt68010 = 2
gestalt68020 = 3
gestalt68030 = 4
gestalt68040 = 5

QuickDraw Version
Selector code

gestaltQuickdrawVersion

Response parameter
gestaltOriginalQD = 0x000
gestalt8BitQD = 0x100
gestalt32BitQD = 0x200
gestalt32BitQD1ll = 0x210
gestalt32BitQD12 = 0x220
gestalt32BitQD13 = 0x230

Physical RAM Size
Selector code

gestaltPhysicalRAMSize

/n
/'
/«
/a
/n

no MMU */
address management unit */
68851 PMMU */
68030 built-in MMU */
68040 built-in MMU +/

/* Motorola 68000 CPU */

/-
/'
/Q
/-

/a
/i
/t
/t
/Q
/n

68010 CPU */
68020 CPU */
68030 CPU */
68040 CPU */

original 1-bit QuickDra
8-bit color QuickDraw

32-bit color QuickDraw
32-bit color QuickDraw
32-bit color QuickDraw
32-bit color QuickDraw

\' 4

vl.1
vl.2
vl.3

*/
*/
*/
*/
-/
*/
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Response parameter
Returns the number of bytes of phgysical RAM currently installed.

Sound Attributes
Selector code

gestaltSoundAttr

Response parameter

gestaltStereoCapability =0 /* stereo compatabile hardware */
gestaltStereoMixing =1 /* external speaker stereo mixing */
gestaltSoundIOMgrPresent = 3 /* Sound I/0 Manager is present */
gestaltBuiltInSoundInput = 4 /* built-in Sound Input hardware */
gestaltHasSoundInputDevice = 5 /* Sound Input device available */

Virtual Memory Attributes
Selector code

gestaltVMAttr

Response parameter

gestaltVMPresent = 0 /* true if virtual memory is present */

The remaining selector codes are for informational use only. Don’t base
programming decisions on the returned response. Chapter 8 gives more
information on this.

Machine Type

Selector code
gestaltMachineType



564 Macintosh Programming Techniques

Response parameter

kMachineNameStrID = -16395
gestaltClassic =1
gestaltMacXL =2
gestaltMac512KE =3
gestaltMacPlus = 4
gestaltMacSE =35
gestaltMacII =6
gestaltMacIIx =7
gestaltMacIIcx =8
gestaltMacSE030 =9
gestaltPortable = 10
gestaltMacIIci =11
gestaltMacIIfx =13
gestaltMacClassic = 17
gestaltMacIIsi = 18
gestaltMacLC = 19
gestaltQuadra900 = 20
gestaltPowerBookl170 = 21
gestaltQuadra700 = 22
gestaltClassiclI = 23
gestaltPowerBookl100 = 24
gestaltPowerBookl140 = 25
[ ]

Machine Icon

Selector code
gestaltMachinelcon

Response parameter

Returns an icon family resource ID for the type of Macintosh.

ROM Size
Selector code

gestaltROMSize
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Response parameter
Returns the size of the installed ROM.

ROM Version

Selector code

gestaltROMVersion

Response paramefer
Returns the version number of the installed ROM.

System Version

Selector code

gestaltSystemVersion

Response parameter

Returns the version number of the active System file.



D Toolbox Routine Summary

This appendix summarizes the Toolbox calls used throughout this book.

Th
|

e calls are divided into the following eight sections:
QuickDraw
Events
Windows
Dialogs
Menus
Memory
Utilities

Sound
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QuickDraw

This section describes many of the important QuickDraw routines found
in the Toolbox.

There are additional constants and data structures listed in Apple’s
QuickDraw.h header file. You do not have to #include this file in your
projects. Both the THINK C MacHeaders and the Symantec C++
MacHeaders++ files include this header, and many others. By default,
your THINK C and Symantec C++ projects contain MacHeaders or

MacHeaders++.

Constants
ffdefine systemFont 0
fldefine applFont 1
ffdefine newYork 2
fidefine geneva 3
fldefine monaco 4
fldefine venice 5
{idefine london 6
fidefine athens 7
fldefine sanFran 8
fidefine toronto 9
fidefine cairo 11
fidefine losAngeles 12
ffdefine times 20
fidefine helvetica 21
fidefine courier 22
f{define symbol 23
ffdefine mobile 24

TextFont() changes the font that subsequent calls to DrawString() uses.
Pass TextFont() any of the above constants to set drawing to that font.

ffdefine normal 0
fidefine bold 1
ffdefine italic 2
fidefine underline 4
#define outline 8

ffdefine shadow 0x10
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{#fdefine condense 0x20
{idefine extend 0x40

TextStyle() sets the style of text drawn by DrawString(). Pass TextStyle()
any of the above values or add any number of Styles together for a com-
bined effect.

Global Variables

Pattern dkGray:
Pattern 1ltGray:
Pattern gray:
Pattern black;

Pattern white;

The system defines five Patterns for your use in calls such as PenPat() or
FillRect(). You can use any of the five variables without declaring them
in your program.

Data Structures

struct GrafPort
{

short device;
BitMap portBits;
Rect portRect;

RgnHandle visRgn:
RgnHandle clipRgn:

Pattern bkPat;
Pattern fillPat;
Point pnloc;
Point pnSize;
short pnMode:
Pattern pnPat;
short pnVis;:
short txFont:
Style txFace;
char filler;

short txMode;
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short txSize:
Fixed spExtra;
long fgColor:
long bkColor:
short colrBit;
short patStretch;
Handle picSave;
Handle rgnSave;
Handle polySave;

QDProcsPtr grafProcs;

typedef struct GrafPort GrafPort;
typedef GrafPort *GrafPtr;

A GrafPort is the drawing environment of a window. Each window has
its own GrafPort. The fields within a GrafPort are changed through the
use of Toolbox calls rather than direct manipulation.

Graphic Ports

void SetPort( GrafPtr the_port ):

SetPort() makes the graphics port pointed to by the_port the current port.
Subsequent drawing operations will be performed in this port. Call
SetPort() before first drawing to a port to ensure that graphics operations
are drawn to the proper window. Before calling SetPort(), call GetPort() to
save the current port so that it can be restored later.

void GetPort{ GrafPtr “*the_port ):

GetPort() gets the current port and saves a pointer to it in the_port.
Before drawing to a port, call GetPort() to save the current port, then call
SetPort() to set the port to the new port.

Graphics Pen

void GetPenState( PenState *pen_state ):
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GetPenState() gets the current state of the pen and stores it in pen_state.
After making location, size, or pattern changes to the pen, you can
restore the previous pen state with a call to SetPenState().

void SetPenState( PenState *pen_state );

Before making changes to the state of the graphics pen you can call
GetPenState() to save the current state in pen_state. Then, after drawing
is complete, call SetPenState(). Pass the same pen_state to restore the
pen to its previous condition.

void PenPat( Pattern the_pattern );

PenPat() sets the pattern used by the graphics pen to the_pattern. All
subsequent drawing operations performed in the current graphics port
will use this pattern until PenPat() is again called. Use GetPattern() to
load a ‘PAT ‘ resource for use by PenPat(), or use one of the standard
Patterns defined as global variables and listed under the Global Variables
heading of this section.

void PenPixPat( PixPatHandle pat_handle );

PenPixPat() sets the pattern used by the graphics pen to the pattern
accessed through pat_handle. All subsequent drawing operations per-
formed in the current graphics port will use this pattern until
PenPixPat() is again called. Call GetPixPat() to load a color ‘ppat’
resource for use by PenPixPat().

void PenSize( short width,
short height );

Set the width and height of the graphics pen with a call to PenSize(). The
width and height are the pixel dimensions the pen will acquire. All sub-
sequent lines drawn with the pen will be drawn in this size.

void PenNormal( void ):

To restore the pen to its default settings, call PenNormal(). PenNormal()
sets the pen’s size to (1,1) and its pattern to black.
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void MoveTo( short horiz,
short vert );

MoveTo() moves the pen to the horizontal pixel coordinate horiz and the
vertical pixel coordinate vert. The origin is the left top corner of the cur-
rent port. No drawing is performed.

void Move( short horiz,
short vert ):

Move() moves the pen horiz pixels in the horizontal direction and vert
pixels in the vertical position from the pen’s current position. A negative
horiz value moves the pen to the left. A negative vert value moves the
pen up. No drawing is performed.

void LineTo( short horiz,
short vert );

LineTo() draws a line to the horizontal pixel coordinate horiz and the ver-
tical pixel coordinate vert. The origin is the left top corner of the current
port.

void Line( short horiz,
short vert );

Line() draws a line horiz pixels in the horizontal direction and vert pixels
in the vertical position from the pen’s current position. A negative horiz
value draws a line to the left. A negative vert value draws a line up.

*
Drawing Text
void GetIndString( Str255 the_str,
short str_list_ID,
short  index ):

GetIndString() loads a string into the_str from the ‘STR#’ list with an ID
of str_list_ID. From this list GetIndString() selects the index string in the
list; e.g. if index = 2, the second string in the list will be loaded. Once
loaded, the_str can be used as any other Str255 variable.

void TextFont( short font_num );
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TextFont() sets the font to the font number font_num. All subsequent
text will be drawn in this font. Many fonts are defined by constants given
under the Constants heading of this section.

void TextFace( Style face ):

TextFace() sets the style of text to face. The style can be one Style or a
combination of Styles. All subsequent text will be drawn in this style.
See the Constants heading in this section for a listing of the available
Styles.

void TextSize( short size );

Set the size of text with a call to TextSize(). The size is given in points,
where approximately 72 points equals one inch. All subsequent text will
be drawn in this size.

void DrawChar( short ch );

DrawChar() draws a single character ch to the current port. The current
font, style, and size are used. The starting location of the character is the
current position of the graphics pen.

void DrawString( Str255 the_str );

DrawString() draws string the_str to the current port. The current font,
style, and size are used. The starting location of the character is the cur-
rent position of the graphics pen.

Patterns

PatHandle GetPattern( short pattern_ID );

GetPattern() returns a PatHandle to the ‘PAT ‘ resource with the ID of
pattern_ID. Once you've obtained a PatHandle, dereference it twice and
then use it as a Pattern type in QuickDraw calls, such as PenPat().

PixPatHandle GetPixPat( short ppat_ID ):
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GetPixPat() works like GetPattern(). GetPixPat() returns a PixPatHandle
to the ‘ppat’ resource with the ID of ppat_ID. Once you’ve obtained a
PixPatHandle, use it in QuickDraw calls, such as PenPixPat(). Color
QuickDraw routines that work with color patterns accept handles to
them—you do not have to dereference it.

Drawing Shapes
void SetRect( Rect *the_rect,
short 1left,
short top,
short right,
short bottom );

SetRect() sets the boundaries of rectangle the_rect. The coordinates of
the rectangle use the current graphics port’s left top corner as the origin.

Always use SetRect() to establish a rectangle before performing shape-
drawing operations involving a rectangle, oval, or round rectangle.
SetRect() does not display a rectangle.

void FrameRect( Rect *the_rect );:

FrameRect() frames rectangle the_rect. Before framing, establish the
boundaries of the_rect with a call to SetRect(). FrameRect() does not fill
in the rectangle, it merely outlines it with a frame.

void PaintRect( Rect *the_rect ):

PaintRect() fills the rectangle the_rect with the current pen pattern. Call
SetRect() to establish the boundaries of the_rect.

void FillRect( Rect *the_rect,
Pattern the_pat ):

FillRect() fills the rectangle the_rect with the pattern the_pat. The cur-
rent pen pattern is unaffected by the call to FillRect(). Call SetRect() to
establish the boundaries of the_rect.

void EraseRect( Rect *the_rect );
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EraseRect() fills rectangle the_rect with the background pattern, which is
usually white. Call SetRect() to establish the boundaries of the_rect.

void

InvertRect( Rect

*the_rect ):

InvertRect() changes the state of each pixel in rectangle the_rect. All
white pixels become black; all black pixels become white.

void

void

void

void

void

FrameOval( Rect

PaintOval( Rect

FillOval( Rect
Pattern

EraseOval( Rect

InvertOval( Rect

*the_

*the_

rect);

*the_rect):

*the_rect,
the_pat ):

rect);

*the_rect):

Each of the previous five routines that perform operations on rectangles
have an analogous Toolbox routine that performs the same operation on an
oval. For each oval routine, the oval is drawn within the rectangle the_rect.

void

void

void

void

void

FrameRoundRect( Rect
short
short

PaintRoundRect( Rect
short
short

FillRoundRect( Rect
short
short

Pattern

EraseRoundRect( Rect
short
short

InvertRoundRect ( Rect

*the_rect,
width,
height ):

*the_rect,
width,
height );

*the_rect,
width,
height,
the_pat ):

*the_rect,
width,
height ):

*the_rect,

short width,
short height )
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Each of the five routines that perform operations on rectangles have an
analogous Toolbox routine that performs the same operation on a round
rectangle. The amount of rounding to the corner of a round rectangle is
determined by width and height.

void FillCRect( Rect *the_rect,
PixPatHandle ppat_handle );

To fill a rectangle with a colored pattern, use FillCRect(). FillICRect() fills
rectangle the_rect with the PixPat accessed through ppat_handle. The
window that is being drawn to should be a color window created with a
call to GetNewCWindow().

void FillCOval( Rect *the_rect,
PixPatHandle ppat_handle );:

To fill an oval with a colored pattern, use FillCOval(). This routine fills
the oval inscribed into the_rect with the PixPat accessed through
ppat_handle. The window that is being drawn to should be a color win-
dow created with a call to GetNewCWindowy{).

void FillCRoundRect( Rect *the_rect,
short width,
short height,

PixPatHandle ppat_handle ):

To fill a round rectangle with a colored pattern, use FillCRoundRect().
This routine fills the round rectangle described by the_rect with the
PixPat accessed through ppat_handle. The window that is being drawn
to should be a color window created with a call to GetNewCWindow().

Events

This section describes the important Event Manager routines found in
the Toolbox.

There are additional constants and data structures listed in Apple’s
Events.h header file. You do not have to #include this file in your pro-
jects. Both the THINK C MacHeaders and the Symantec C++
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MacHeaders++ files include this header, and many others. By default,
your THINK C and Symantec C++ projects contain MacHeaders or
MacHeaders++.

Constants
fdefine nullEvent 0
fldefine mouseDown 1
ftdefine mouseUp 2
fidefine keyDown 3
ffdefine keyUp 4
fidefine autoKey 5
fldefine updateEvt 6
fidefine diskEvt 7
fldefine activateEvt 8
fldefine osEvt 15

After a call to GetNextEvent() or WaitNextEvent(), the what field of the
returned EventRecord will contain one of the above constants.

fldefine mDownMask 2
fldefine mUpMask 4
ffdefine keyDownMask 8
fldefine keyUpMask 16
fdefine autoKeyMask 32
ffdefine updateMask 64
ffdefine diskMask 128
fldefine activMask 256
fdefine highLevelEventMask 1024
jldefine osMask -32768

fidefine everyEvent

-1

GetNextEvent() and WaitNextEvent() are passed a mask that tells them
which events to watch for. Most applications will use everyEvent as this
mask. The occurrance of any type of event will be reported to your pro-
gram, and the logic of your program can then determine which event
types to respond to.

{ldefine charCodeMask 0x000000FF
fldefine keyCodeMask 0x0000FF00
ffdefine adbAddrMask 0x00FFQ000

fldefine osEvtMessageMask  OxFF000000
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To determine which character is the result of a keystroke, perform an &
operation on the message field of the most recent event and the
charCodeMask.

Data Structures

struct EventRecord
{
short what;
long  message;
long when;
Point where;
short modifiers;
s

typedef struct EventRecord EventRecord;

Unlike some record data structures, you’ll access the fields of the
EventRecord directly, without using a pointer or handle.

The what field holds the type of an event, such as mouseDown or
updateEvt.

The message field holds information that varies from one event type to
the next.

The when field gives the time on the system clock when the event
occurred.

The where field holds the location of the cursor at the time the event
occurred.

The modifiers field holds the modifier keys that were pressed at the time
of the event. The Command and Option keys are examples of modifier
keys.

L]
Event Reporting
Boolean GetNextEvent( short event_mask,
EventRecord *the_event );
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GetNextEvent() sets the_event to the next available event of the type or
types specified by event_mask. To receive events of all types, set
event_mask equal to the constant everyEvent. After GetNextEvent()
receives the information that makes up the_event, it will remove it from
the event queue in anticipation of handling the next event. GetNextEvent()
will return a value of true if the event is of a type your program is looking
for, as defined by event_mask. Otherwise it returns a value of false.

Boolean WaitNextEvent( short event_mask,
EventRecord *the_event,
unsigned long sleep,
RgnHandle mouse_rgn )

The operation of WaitNextEvent() is similar to that of GetNextEvent(),
described above. Additionally, WaitNextEvent() allows MultiFinder and
System 7 software to switch control from the current program to another
running application if there are no events in the event queue. This allows
other applications to perform background tasks, even while yours appli-
cation remains active and in the forefront.

The sleep parameter tells the system the maximum number of ticks that
your program is willing to relinquish between events. A single tick is one
sixtieth of a second. A sleep value of zero requests that the system return
control to your program as soon as possible.

The mouse_rgn parameter is used to aid in cursor display. If your pro-
gram changes the look of the cursor at different screen locations, you'll
want to give mouse_rgn a value other than nil, or OL.

Mouse Reporting

void GetMouse( Point *mouse_loc J;

GetMouse() returns the location of the mouse at the time the call is
made. The location will be given in local coordinates—that is,
mouse_loc will be described in terms of the coordinates of the current
grafPort.

Boolean Button( void ):
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Button() will return a value of true if the mouse button is down at the
time of the call.

Windows

This section details the most commonly used routines that involve the
Window Manager.

There are additional constants and data structures listed in Apple’s
Windows.h header file. You do not have to #include this file in your pro-
jects. Both the THINK C MacHeaders and the Symantec C++
MacHeaders++ files include this header, and many others. By default,
your THINK C and Symantec C++ projects contain MacHeaders or

MacHeaders++.
Constants
{fdefine inDesk
f#fdefine inMenuBar
fHdefine inSysWindow
fidefine inContent

fidefine inDrag
fidefine inGrow
ffdefine inGoAway
ffdefine inZoomIn
ffdefine inZoomOut

® N O W N = O

FindWindowf() returns the part of the window in which a mouse-down
event occurred.

Data Structures

struct WindowRecord
{

GrafPort port:
short windowKind;
Boolean visible;

Boolean hilited:
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Boolean goAwayFlag;
Boolean spareFlag:
RgnHandle strucRgn;
RgnHandle contRgn:
RgnHandle updateRgn;:
Handle windowDefProc;
Handle dataHandle;
StringHandle titleHandle;
short titleWidth;
ControlHandle controllList;
struct WindowRecord *nextWindow;
PicHandle windowPic;
long refCon:

)

typedef struct WindowRecord WindowRecord;
typedef WindowRecord *WindowPeek:

typedef GrafPtr WindowPtr:

You’ll seldom have cause to directly access any of the fields of a
WindowRecord other than the port member, the GrafPort. Instead, you’ll
indirectly access the fields using Toolbox calls. For the times you need
direct access, use a pointer to the entire WindowRecord—a
WindowPeek.

A WindowPtr points to the first field of the WindowRecord by the fol-
lowing definitions:

struct GrafPort
{

[ GrafPort members ]
b

typedef struct GrafPort GrafPort;
typedef GrafPort *GrafPtr;

typedef GrafPtr WindowPtr:

The above states that a WindowPtr is the same as a GrafPtr. A GrafPtr is
a pointer to a GrafPort. A WindowPitr is a GrafPtr, and points to a
GrafPort-the first member of the WindowRecord structure. See the
QuickDraw section of this appendix for the complete definition of a
GrafPort.
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Window Allocation
WindowPtr GetNewWindow( short wind_ID,
Ptr wind_storage,
WindowPtr behind );

GetNewWindow() loads a window into memory using a ‘WIND’
resource. The description of the window is read in from the ‘WIND’
resource with ID wind_ID. Pass a nil pointer, 0L, for the wind_storage if
you want the Window Manager to choose the memory location for the
window. A behind value of (WindowPtr)-1L places the window in front
of all other windows, a value of nil, OL, places it behind.

WindowPtr GetNewCWindow( short wind_ID,
Ptr wind_storage,
WindowPtr behind ):

GetNewCWindow() loads a color window into memory using a ‘WIND'
resource. If color attributes have been defined in the ‘WIND’ resource
with ID wind_ID, they will appear in the window when it is displayed.
The last two parameters are the same as for GetNewWindow(). Note
that both GetNewCWindow() and GetNewWindow() return a
WindowPtr. This pointer can be used in any Toolbox routines that
require a WindowPtr as a parameter.

void CloseWindow( WindowPtr the_window ):

CloseWindow() erases the_window and removes it from the list of open
windows. It does not release the memory used by the window’s
WindowRecord. Use this routine only if you supplied the window stor-
age in your call to GetNewWindow() or GetNewCWindow(). To free the
memory  associated with the WindowRecord, call
DisposPtr((Ptr)the_window) after CloseWindow().

void DisposeWindow( WindowPtr the_window );

DisposeWindow() erases the_window and removes it from the list of
open windows. It also frees the memory used for the_window’s
WindowRecord. Use DisposeWindow() if you passed a nil pointer, OL, as
the window storage in your call to GetNewWindow() or
GetNewCWindow().
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Window Display
void SetWTitle( WindowPtr the_window,
Str255 title );

SetWTitle() sets the title of the_window to the text that makes up the
Str255 variable title.

void GetWTitle( WindowPtr the_window,
Str255 title );

GetWTitle() reads the current title of the_window and sets the Str255
variable title to that value.

WindowPtr FrontWindow( void ):

FrontWindow() returns a WindowPtr to the active window that is, the
window that is currently frontmost on the screen. If the screen is empty
of windows, FrontWindow() will return a nil pointer—OL.

void SelectWindow( WindowPtr the_window );

SelectWindowf() activates the_window. The previously active window is
unhighlighted, the_window is placed in front of all others, the_window
is properly highlighted, and an activate event is generated.

void HideWindow( WindowPtr the_window ):

HideWindow() makes the_window invisible. It does not dispose of it. If
the_window is already invisible, HideWindow() has no effect. If any
other windows exist, the one that is behind the_window becomes the
active window. To make the hidden window again visible, use
ShowWindow().

void ShowWindow( WindowPtr the_window );

ShowWindow() makes the_window visible. If the_window is already vis-
ible, ShowWindow() has no effect. ShowWindow() highlights the_win-
dow but does not change the front-to-back ordering of windows. To show
a hidden window and bring it to the front, use SelectWindowf() in con-
junction with ShowWindow(). To make the shown window again hid-
den, use HideWindow().
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void MoveWindow( WindowPtr the_window,

short horizontal,
short vertical,
Boolean front ):

MoveWindow() moves the_window to the screen location specified by
the second and third arguments. The top left corner of the window will
be placed at the screen point defined by horizontal and vertical. The size
of the_window will be unaffected. If the value of front is true, then
the_window will become the active window.

void DragWindow( WindowPtr the_window.
Point start_pt,
Rect *drag_rect ):

DragWindow() should be called in response to a mouseDown event in
the_window’s drag region. The start_pt should be set to the location of
the cursor when the mouse was pressed, as given in the where field of
the EventRecord. Window movement will be restricted to the boundaries
of the rectangle defined by drag_rect.

Windows and the Mouse
short FindWindow( Point the_point,
WindowPtr *the_window ):

A call to FindWindow() yields both the window (the_window) and the
part of the window (the short return value) in which a mouseDown
event occurred. The returned short value will be one of the constants
listed above in the Constants section, such as inDrag or inGrow. Set
the_point to the location of the cursor when the event occurred. This can
be obtained from the where field of the EventRecord.

Updating

void EraseRgn{( RgnHandle wupdate_rgn ):

void BeginUpdate( WindowPtr the_window ):
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Call BeginUpdate() in response to an updateEvt for the_window. After
calling BeginUpdate(), call EraseRgn(), passing EraseRgn() the visRgn of
the_window, as in: EraseRgn(edthe_window->visRgn). Then perform all
the drawing necessary to draw the entire contents of the window. The
EraseRgn() call will restrict the actual updating to only the area needed
updating. After drawing to the window, call EndUpdate().

void EndUpdate( WindowPtr the_window ):

EndUpdate() restores the visRgn of the_window. This region was altered
during BeginUpdate().

This section describes many of the Toolbox routines that involve the
Dialog Manager.

There are additional constants and data structures listed in Apple’s
Dialogs.h header file. You do not have to #include this file in your pro-
jects. Both the THINK C MacHeaders and the Symantec C++
MacHeaders++ files include this header, and many others. By default,
your THINK C and Symantec C++ projects contain MacHeaders or
MacHeaders++.

Data Structures

struct DialogRecord
(

WindowRecord window;

Handle items;
TEHandle textH;
short editField;
short editOpen;
short aDefItem;

)i

typedef struct DialogRecord DialogRecord:
typedef DialogRecord *DialogPeek:;
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typedef WindowPtr DialogPtr:

As with a WindowRecord, you’ll seldom need direct access to any of the
fields of a DialogRecord. You will instead use a DialogPtr. The first
member of the DialogRecord is a WindowRecord. The first member of a
WindowRecord is the port—the GrafPort. A DialogPtr, like a
WindowPtr, points to a GrafPort. A DialogPtr can thus be used in
Toolbox calls expecting a WindowPtr as an argument. See the Constants
section of the Windows heading of this appendix for more information.

For the few times you need direct access to fields other than the port, use
a pointer to the entire DialogRecord—a DialogPeek.

Dialog Allocation
DialogPtr GetNewDialog( short dlog 1D,
Ptr dlog storage,
WindowPtr behind );

GetNewDialog() loads a dialog into memory using a ‘DLOG’ resource.
The description of the dialog is read in from the ‘DLOG’ resource with
ID dlog_ID. Pass a nil pointer, OL, for the dlog_storage if you want the
Dialog Manager to choose the memory location for the dialog. A behind
value of (WindowPtr)-1L places the dialog in front of all other windows,
a value of nil, OL, places it behind.

There is no separate call to create a color dialog as there is for creating a
color window. Instead, you use ResEdit to add color to any element—
such as the frame or title bar—of the dialog’s ‘DLOG’ resource. That will
create a ‘dctb’ resource. Existence of the ‘dctb’ resource tells
GetNewDialog() to base the new dialog on a color graphics port.

void CloseDialog(DialogPtr the_dialog):

CloseDialog() erases the_dialog and removes its window from the list of
open windows. It does not release the memory used by the dialog’s
DialogRecord or by the dialog’s item list. Use this routine only if you
supplied the dialog storage in your call to GetNewDialog(). To free the
memory associated with the DialogRecord, call DisposPtr((Ptr)the_dia-
log) after CloseDialog().
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void DisposDialog( DialogPtr the_dialog ):

DisposDialog() erases the_dialog and removes its window from the list
of open windows. It also frees the memory used for the_dialog’s
DialogRecord and item list. Use DisposDialog() if you passed a nil point-
er,0L, as the dialog storage in your call to GetNewDialog().

Dialog Events

void ModalDialog( ProcPtr Filter_Function,
short  *the_item ):

ModalDialog() performs event handling for a modal dialog box. When an
event involves an enabled item, the item number of that item is returned
to the program as the_item.

ModalDialog() optionally accepts a pointer to a filter function. If this
value is nil, OL, ModalDialog() is responsible for all handling of the
event. If a pointer to a filter function is included in the call, the filter
function will handle some or all of the events. The filter function name,
without parentheses, serves as the ProcPtr. The filter function is applica-
tion defined. Its format is given below.

pascal Boolean Filter_Function{ DialogPtr the_dialog,
EventRecord *the_event,
short *item );

Filter_Function() is an application-defined function that should be writ-
ten to perform any dialog-related tasks not performed by ModalDialog().
The function can have any name, but it must have the three arguments
listed. The first is a pointer to the active dialog. The EventRecord should
be the event currently being handled. The item should be the item
selected by the user.

Boolean IsDialogEvent( EventRecord *the_event ):

IsDialogEvent() determines if, at the time of the current event, the front-
most window was a dialog box. If a dialog box wasn’t in the forefront the
event is not dialog related, and IsDialogEvent() returns a value of false to
the calling routine.
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Boolean DialogSelect( EventRecord *the_event,
DialogPtr *the_dialog,
short *the_item )

DialogSelect() does all the work for you if a dialog needs updating or acti-
vating. Call it after IsDialogEvent() has returned a value of true.

If the event was dialog related but wasn’t an update or activate event,
DialogSelect() doesn’t handle it. Instead, DialogSelect() returns a pointer
to the dialog and the item number of the clicked-on item for further pro-
cessing by your program.

void DlgCut( DialogPtr the_dialog ):

DIgCut() handles the Cut command for text within a dialog’s edit text
item.

void DlgPaste{ DialogPtr the_dialog ):

DigPaste() handles the Cut command for text within a dialog’s edit text
item.

void DlgCopy( DialogPtr the_dialog ):

DIgCopy() handles the Copy command for text within a dialog’s edit text
item.

void DlgPaste( DialogPtr the_dialog ):

DigPaste() handles the Paste command for text within a dialog’s edit text
item.

Alerts

short Alert( short alert_ID,
ProcPtr Filter_Function ):

Alert() loads, displays, and handles and alert defined by an ‘ALRT’
resource with an ID of alert_ID. It displays no icon, as the other three
forms of the Alert() function do. The ProcPtr argument is a pointer to an
optional filter function that handles each event before processing by the
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Alert() function. See ModalDialog() for more information on filter func-
tions. Alert() returns a value of type short that contains the item number
selected by the user.

short StopAlert( short alert_ID,
ProcPtr Filter_Function ):

StopAlert() is identical to Alert() except that it displays a stop-sign icon
in the alert’s top left corner.

short NoteAlert( short alert_ID,
ProcPtr Filter_Function );

NoteAlert() is identical to Alert() except that it displays a message icon
in the alert’s top left corner.

short CautionAlert( short alert_ID,
ProcPtr Filter_Function);

CautionAlert() is identical to Alert() except that it displays a cautionary
icon in the alert’s top left corner.

Dialog and Alert ltems
void ParamText( Str255 str_0.
Str255 str_l,
Str255 str_2,

Str255 str_3 );

ParamText() allows up to four strings to be substituted in an alert or dia-
log. If a static text item contains the string “~0”, the text that comprises
str_0 will be substituted for “~0”. In addition str_1 will replace “*1”,
str_2 will replace “*2”, and str_3 will replace “*3". Less than four strings
can be defined in ParamText() by using one or more empty strings (“\p”).

void GetDItem( DialogPtr the_dialog,
short the_item,
short *the_type,
Handle *the_handle,
Rect *the_rect ):
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To obtain information about a dialog item, pass GetDItem() a pointer to
the dialog and the item number of the item in question. The item num-
ber for any item can be found in the dialog’s ‘DITL’ resource. After
GetDItem() has executed, the_type will contain the item'’s type,
the_handle will hold a handle to the item, and the_rect will hold the dis-
play rectangle that holds the item.

void SetDItem( DialogPtr the_dialog,

short the_iten,
short the_type,
Handle the_handle,
Rect *the_rect );

The description of an item can be changed using SetDItem(). All parame-
ters are the same as they are for GetDItem().

void GetIText( Handle the_item,
Str255 the_str ):

GetlIText() returns the text from a text item in a dialog. Parameter
the_item is a handle to the item. This handle can be obtained by first
calling GetDItem(). After the call to GetlIText(), the_str will hold the
contents of the text item.

void SetIText(Handle the_item,
Str255 the_str ):

SetIText() changes the text in a dialog text item. Parameter the_item is a
handle to the item and can be obtained by first calling GetDItem(). The
Str255 parameter the_str is the text to set the item to.

void SetCTitle( ControlHandle the_control,
Str255 title );

SetCTitle() sets the title of the_control to the text in title. You can get
a Handle to the_control by first calling GetDItem(). The returned
Handle should be typecast to the proper type when calling SetCTitle().
Assuming the_handle is of type Handle and was returned by
GetDItem(), a call to SetCTitle() would look like the following:
SetCTitle((ControlHandle)the_handle, title);
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Use SetCTitle() to change the title of a check box or radio button.

void GetCTitle( ControlHandle the_control,
Str255 title );

GetCTitle() returns the current title of the item pointed to by the_con-
trol. See SetCTitle() for information on obtaining this ControlHandle.

void SetCtlValue( ControlHandle the_control,
short the_value ):

SetCtlValue() sets the value of the item pointed to by the_control. See
SetCTitle() for information on obtaining this ControlHandle. Parameter
the_value should be either a 1 or 0. A value of 1 turns the control on; a
value of 0 turns it off.

Use SetCtlValue() to change the value, or state, of a check box or radio
button.

short GetCtlValue( ControlHandle the_control ):

GetCtlValue() returns the value of the item pointed to by the_control
See SetCTitle() for information on obtaining this ControlHandle. The
returned short type will be either 1 or 0. A value of 1 means the control
is on; a value of 0 means that it is off.

Use SetCtlValue() to change the value, or state, of a check box or radio
button.

Menus

This section describes the important Menu Manager routines found in
the Toolbox.

There are additional constants and data structures listed in Apple’s
Menus.h header file. You do not have to #include this file in your pro-
jects. Both the THINK C MacHeaders and the Symantec C++
MacHeaders++ files include this header, and many others. By default,
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your THINK C and Symantec C++ projects contain MacHeaders or

MacHeaders++.

Constants
fidefine normal 0
fldefine bold 1
#define italic 2
fidefine underline 4
ffdefine outline 8
fidefine shadow 0x10
fidefine condense 0x20
fdefine extend 0x40

The style of the text of a menu item can be changed with a call to
SetItemStyle(). Pass in one or a combination of the above Style con-
stants.

Data Structures

typedef unsigned char Style:

A call to SetltemStyle() changes the text style of a menu item. Use the
Style constants defined above. To combine Styles, declare a variable of
type Style, then add the constants that will yield the desired combina-
tion:

Style item_style;
item_style = bold + italic + shadow;

struct Menulnfo

{
short menulD;
short menuWidth;
short menuHeight;
Handle menuProc:
long enableFlags:
Str255 menuData;
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typedef struct Menulnfo Menulnfo:
typedef Menulnfo *MenuPtr, **MenuHandle;

As with a WindowRecords and DialogRecords, you’ll seldom need direct
access to any of the fields of a Menulnfo. You will instead use a
MenuHandle.

Menu Allocation and Display

Handle GetNewMBar( short mbar_ID );

GetNewMBar() creates a menu list, using the individual ‘'MENU's speci-
fied in the ‘MBAR'’ resource with an ID of mbar_ID. The list contains a
handle to each individual menu that will appear in the menu bar.
GetNewMBar() does not install the individual menus or display the
menu bar.

void SetMenuBar( Handle menu_list ):

SetMenuBar() installs the individual menus in the menu bar specified by
menu_list. This handle should be the one returned by GetNewMBatr().
The effect of SetMenuBar() is to make menu_list the current menu list; a
resource file can have more than one ‘"MBAR'’ resource.

MenuHandle GetMHandle( short menu_ID );

GetMHandle() returns a handle to the ‘MENU’ with a resource ID of
menu_ID. You’ll then be able to change characteristics of this menu and
items in it using other Toolbox routines.

void AddResMenu( MenuHandle the_menu,
ResType the_type ):

AddResMenu() locates all items of type the_type and appends them to
the_menu. For the Apple menu, the_type should be ‘DRVR’.
AddResMenu() adds all the desk accessories in the user’s system to the
Apple menu. Under System 7, AddResMenu() will also append all items
located in the Apple Menu Items folder in the System Folder. The
MenuHandle the_menu should be obtained with a call to GetMHandle().

void DrawMenuBar( void ):
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None of the preceding calls actually displays the menu bar on the screen.
After a menu setup has been performed, call DrawMenuBar() to draw it.

L4

Menvu Selections

long MenuSelect( Point start_pt );

When an event is of mouseDown type, and it is further determined that
the location of the mouse down was inMenuBar, call MenuSelect(). Pass
the where field of the event as the start_pt. MenuSelect() handles the
dropping and displaying of menus as the user moves the mouse over the
menu bar. Both the user-selected menu and menu item will be deter-
mined by MenuSelect() and saved in the returned long type.

long MenuKey( short chr ):

If a keyDown event occurs, and the Command key was pressed simulta-
neously, call MenuKey(). Given the typed character chr, MenuKey() will
determine which menu and menu item this keystroke combination is
equivalent to, and return it in the long type. The value returned by
MenuKey() will be identical to that which MenuSelect() would return if
the menu choice had been made with the mouse rather than with a
Command-key equivalent.

Hierarchical Menus

MenuHandle GetMenu( short resource_ID );

When GetNewMBar() reads in the ‘"MENU’ descriptions of the menu
that will appear in the menu bar, it takes note of submenu IDs but does
not read in their descriptions. GetMenu() does this. The resource_ID is
the ID of the ‘'MENU’ that represents the submenu of the hierarchical
menu. Call InsertMenu() after calling GetMenu().

void InsertMenu( MenuHandle the_menu,
short before_ID );

After reading in the description of a submenu using GetMenu(), call
InsertMenu() to insert the submenu into the menu list. The parameter
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the_menu should be the MenuHandle returned by GetMenu(). Assign
before_ID a value of -1 to let the Menu Manager know this is a submenu
rather than a menu in the menu bar.

Changing Menu Characteristics

void SetItem( MenuHandle the_menu,
short the_item,
Str255 the_str ):

Setltem() changes the text of menu item the_item in the_menu. The
new text that will appear in the menu will be that of the_str. Use
GetMHandle() to get a handle to the menu.

void GetItem( MenuHandle the_menu,
short the_item,
Str255 the_str );

Getltem() gets the text of menu item the_item in the_menu and places it
in the Str255 variable the_str. Use GetMHandle() to get a handle to the
menu.

void DisablelItem( MenuHandle +the_menu,
short the_item )

Disableltem() disables the menu item the_item in the_menu by dim-
ming it and ignoring user attempts to select it. If the_item is given a
value of zero, the entire menu will be disabled. The menu name in the
menu bar, and all menu items in the menu, will become dim. Use
GetMHandle() to get a handle to the menu. Use Enableltem() to enable a
disabled menu or menu item.

void Enableltem( MenuHandle the_menu,
short the_item )

Enableltem() enables the menu item the_item in the_menu by high-
lighting the dimmed item. If the_item is given a value of zero, the
entire menu will be enabled. The menu name in the menu bar and all
menu items in the menu will be highlighted. Use GetMHandle() to get
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a handle to the menu. Use Disableltem() to disable an enabled menu or
menu item,

void CheckItem( MenuHandle the_menu,
short the_item,
Boolean checked )

CheckItem() places a checkmark to the left of the text in the_item in
the_menu, if checked is true. If checked is false, the checkmark will be
removed from the left of that item. Attempting to check an already
checked item has no effect. The same is true for an attempt to uncheck a
menu item that has no checkmark by it. Use Disableltem() to disable an
enabled menu or menu item. Use GetMHandle() to get a handle to the
menu.

void SetItemStyle( MenuHandle the_menu,
short the_item,
Style chk_style );

The text of a menu item does not have to appear in its default style of
plain. SetltemStyle() changes the style of the text of the_item in
the_menu to that given by chk_style. The style can be one or any combi-
nation of Styles from the set listed in the Constants heading of this sec-
tion. Use GetMHandle() to get a handle to the menu.

void GetItemStyle( MenuHandle the_menu,

short the_item,
Style *chk_style );

GetltemStyle() returns the Style of the text in the_item in the_menu.
Use GetMHandle() to get a handle to the menu.

Memory

This section describes the important Toolbox routines that work with
memory.

There are additional constants and data structures listed in Apple’s
Memory.h header file. You do not have to #include this file in your pro-
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jects. Both the THINK C MacHeaders and the Symantec C++
MacHeaders++ files include this header, and many others. By default,
your THINK C and Symantec C++ projects contain MacHeaders or
MacHeaders++.

Memory Allocation

void MaxApplZone( void );

At program startup the application’s heap is set to a small size. If left in
that state, it will grow as objects are loaded into it. For more efficient
heap management, call MaxApplZone() at program startup to immedi-
ately increase the heap to its maximum size.

void MoreMasters( void ):

Master pointers are allocated in blocks. When your program starts up,
the Memory Manager gives you one block. If, during the course of pro-
gram execution, your program runs out of master pointers, the Memory
Manager will place another block in memory. This can lead to fragmen-
tation. Call MoreMasters() four or five times at the very start of your pro-
gram to ensure that the Memory Manager doesn’t do so later on.

Handle NewHandle( Size num_bytes );

NewHandle() returns a handle to a relocatable block of memory. The
size of the block is num_bytes bytes.

void DisposHandle( Handle the_handle );

DisposHandle() frees the memory occuppied by the block accessed by
the_handle. Once disposed of, any other existing handles that access this
same block become invalid.

Ptr NewPtr( Size num_bytes ):

NewPtz() returns a pointer to a nonrelocatable block of memory. The size
of the block is num_bytes bytes.

void DisposPtr( Ptr the_ptr ):
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DisposPtr() frees the memory occupied by the block accessed by the_ptr.
Any other existing pointers that point to this same block become invalid
Once the memory is disposed of.

void ExitToShell{ void );

Always check the result of a memory allocation. If the allocation fails, it
will return a value of nil. To avoid a crash, call ExitToShell() at that
point. A call to ExitToShell() prevents a frozen screen and allows your
application to exit gracefully by releasing the application heap and
returning the user to the Finder.

void UnloadSeg( ProcPtr Routine_Name ):

Macintosh programs are segmented. Segments will be loaded and
unloaded from memory if the memory allotted to an application
becomes low. To mark a segment as purgeable, call UnloadSeg().
Routine_Name is the name of one of the routines in the segment. It acts
as a pointer to the routine and tells UnloadSeg() which segment to mark
as purgeable. UnloadSeg() does not actually unload the segment; it just
gives the system permission to do so if memory becomes restricted.

(1 LK)
Utilities
This section describes the important general-purpose functions found in
the Toolbox.

There are additional constants and data structures listed in Apple’s
Resources.h and ToolUtils.h header files. You do not have to #include
these files in your projects. Both the THINK C MacHeaders and the
Symantec C++ MacHeaders++ files include these headers, and many oth-
ers. By default, your THINK C and Symantec C++ projects contain
MacHeaders or MacHeaders++.

Constants

fidefine curSysEnvVers 2
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The SysEnvirons() routine returns information about the system of the
machine on which your program is running. Use the constant
curSysEnvVers in calls to SysEnvirons(). Should Apple update the
SysEnvirons() over time, the curSysEnvVers value will be changed and
your calls can remain unchanged.

ffdefine envMac -1
ffdefine envXL -2
fidefine envMachUnknown 0
fidefine env512KE 1
{fdefine envMacPlus 2
ffdefine envSE 3
ftdefine envMacII 4
ftdefine envMacIIx 5
fidefine envMacIlIcx 6
ffdefine envSE30 7
ffdefine envPortable 8
fidefine envMacIIci 9
fidefine envMacIIfx 11

SysEnvirons() fills the fields of a SysEnvRec. Those fields are given below
in the SysEnvRec structure listing. You may find the machineType field
the most important. You can check the value of that field at program
start up. If the returned value indicates that your program is running on a
machine that is too old (as determined by you), you may wish to exit the
program. Information from all of the other fields can be better obtained
by a call to Gestalt(), which is described later in this section and
throughout this book.

jtdefine iBeamCursor
fidefine crossCursor
fidefine plusCursor

I R R

{ldefine watchCursor

The standard arrow-shaped cursor can be changed to any one of four sys-
tem-defined cursors using calls to GetCursor() and SetCursor(). Use one
of the above constants in the call to GetCursor().
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Data Structures

struct SysEnvRec
{

short environsVersion;
short machineType;
short systemVersion;:
short processor;

Boolean hasFPU;
Boolean hasColorQD:
short keyBoardType:
short atDrvrVersNum;
short sysVRefNum;

)

typedef struct SysEnvRec SysEnvRec:

A call to SysEnvirons() fills a SysEnvRec with system information about
the Macintosh on which your program is currently running. In most
cases, you’ll want to use the newer Gestalt() Toolbox function, which
provides more information. On Macintoshes running older system soft-
ware, however, Gestalt() may not be available.

struct Cursor

{
Bitsl6 data;
Bitslé mask;
Point hotSpot:

typedef struct Cursor Cursor;
typedef Cursor *CursPtr, **CursHandle;

The system defines five cursors. You won’t have to access fields of the

Cursor structure itself. Instead, you use GetCursor() to receive a
CursHandle with which to work.

System Features
OSErr SysEnvirons( short version,

SysEnvRec *sys_env_rec );
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A call to SysEnvirons() fills the SysEnvRec sys_env_rec with system
information about the machine currently running your program. Set ver-
sion equal to the constant curSysEnvVers. You can then examine fields of
the SysEnvRec. The SysEnvRec structure is given under the Data
Structures heading of this section.

OSErr Gestalt( OSType selector,

long *response ):

long NGetTrapAddress( short trap_num,
TrapType trap_type ):

When passed trap number trap_num and the type of trap, trap_type,
NGetTrapAddress() returns the address of the trap, or routine. To test for
the availability of a Toolbox routine, call NGetTrapAddress() twice. On
the first call, set trap_num to the trap number of the routine in question.
On the second call, set trap_num to the unimplemented trap number. If
the returned results of both calls are not equal, the trap exists and it is
safe to call that routine.

Extracting Information From Long Ints

short HiWord( long long_num );
HiWord() returns the high-order 16 bits of the 32-bit long_num.

short LoWord( long long_num ):

LoWord() returns the low-order 16 bits of the 32-bit long_num.

L
Causing a Delay
void Delay( long num_ticks,
long *final_ticks ):

Delay() pauses your program for num_ticks ticks. A single tick is one
sixtieth of a second. When the pause is completed, final_ticks will be
filled in with the number of ticks from system startup to the end of the
delay.
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Don’t attempt to use a loop, as in:

for ( i=0; i<10000; i++ )
: /* do nothing, just killing time */

Rather, use the Delay() routine. A loop is processor dependent; That is, a
loop will execute more quickly on a faster processor. The Delay() routine
is processor independent its delay effect is the same on all CPUs.

Cursors

CursHandle GetCursor( short cursor_ID );

GetCursor() loads the ‘CURS’ resource specified by cursor_ID into mem-
ory and returns a CursHandle to it. It does not display the cursor. Use
SetCursor() for that.

void SetCursor{ Cursor ‘*cursor_handle ):

SetCursor() changes the shape of the cursor to that specified by the cur-
sor. First call GetCursor() to get cursor_handle. Dereference that handle
once to get a pointer to a cursor, as required by SetCursor().

void InitCursor( void );

InitCursor() sets the cursor to the familiar arrow shape. You do not have
to call GetCursor() first.

Loading Resources

Handle GetResource( ResType the_type,
short the_ID ):

GetResource() returns a generic handle to the resource with a resource
ID of the_ID. The parameter the_type can be any resource type. Include
single quotes around the type, as in this call that loads a sound resource
with an ID of 9000:

GetResource( ‘'snd ', 9000 ):
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Sound

This section describes the Sound Manager routines covered in Chapter 3
of this book.

There are additional constants and data structures listed in Apple’s
Sound.h header file. You must #include this file in your projects if you're
going to use ‘snd ’ resources in them. The sound.h file is not used as
often as many other headers, so it has not been included in either the
THINK C MacHeaders or the Symantec C++ MacHeaders++ files.

#finclude <Sound.h>

®
Playing a Sound
0SErr SndPlay( SndChannelPtr the_channel,
Handle sound_handle,

Boolean async );

SndPlay() plays a ‘snd ’ resource that has been loaded into memory. First
call GetResource() using ‘snd ’ as the first parameter and the resource ID
of the ‘snd ’ as the second parameter. GetResource() will return a handle
to the sound; use this as sound_handle. Pass a value of true for async if
this is the only sound that will be playing (asynchronous) or false if there
will be multiple sounds playing at the same time (synchronous). See the
Utilities section of this appendix for information on GetResource().

Note that your ‘snd ’ resource should have a resource ID greater than
8192 so that it won’t conflict with Apple’s reserved ‘snd ’ resource
numbering O to 8191.
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#define directive 41

#include directive 40-41

& bit operator 305, 540-541

$ trap numbering 376

0x0 hexadecimal format 539-541
32-bit clean 450-452, 475

A
AddResMenu function 294-295
Alert function 227
alerts
cancelling 227
returned value 227
variations 228
defined 224
resources 224-226
item types 225-226
item numbers 226
All Done variable 164,219
animation
using ‘PICT's 86-90

Apple Menu Items folder 294-295
application frameworks 14
application partition

defined 50

A5 World 52

stack 52,58

heap 54, 58

size 65, 67-68, 471481
applications

internationalizing 77

localizing 77

Type identifier 96

Creator identifier 96, 102

APPL type 96

Signature 97

quitting 164, 219

terminating abruptly

See ExitToShell function
building 452-454
size, setting 471-481

605
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Bedrock 14
BeginUpdate function 179, 193
BIOS 28
bit-mapped graphics

versus text-based 16
buttons

drawing 215

C
casting See typecasting
CautionAlert function 228
central processing unit type 386
CGrafPort data type 136
character 433
charCodeMask constant 329
check box item  239-240
Checkltem function 315
checkmarks 315-318, 361-362
clipart 81
CloseWindow function 445
color
dialog boxes 258-259
displays See pixels, depth
windows 136

Color QuickDraw 134-136, 385, 394

compaction 60-61
compressed files 91
computer characteristics

See machine features
control item 239
ControlHandle data type 240
coordinate system

See pixels, coordinate pair
CPU type 386
Creator 96, 102
CurHandle data type 143
cursors

system 143

using 143-144
curSysEnvVers constant 378

debugger 258
#define directive 41
definition functions 452
Delay function 90
desk accessories
ports 123
program interaction 167
menu location 291, 294
drivers 294-295
storing 294
desktop
rebuilding 102-103
objects 295
See also Finder
device
defined 393
list 393
dialog boxes
item types 225-226, 229-230
windows and 260
item numbers 226
defined 228
modal 228, 241, 244-246
modeless 228
items, adding 231
picturesin 232-236
iconsin 232, 234-236
user items 236, 250
displaying 236
visibility 244
events in 247-250
color 258-259
textin 323-331, 359-361
filter function 325-331
enabled items 326
dialog items
mouse clicks in 233, 244
picture size 233
information about 237
handle to 237
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edit text 238, 329-330
check box 239-240
value 239
control item 239
radio button 240-241, 277
multiple use of 262
Dialog Manager 251-252
DialogPtr data type 242
DialogRecord data type 242
DialogSelect function 249
Disableltem function 312-314
disk access 460
DisposDialog function 246
DisposeWindow function 173,
219-220, 445
DisposPtr function 219, 445
DisposHandle function 294
DlgCopy function 330
DIgCut function 330
DIgPaste function 330
Do_User_Item function 253-257
drag region 390-392
Drag_Rect variable 172
DragWindow function 171
Draw_Moving_Picture function 88-90,
113
drawing
shapes 125-130
rectangles 126-128
ovals 128-129
round rectangles
color 140-141
DrawMenuBar function 295
DrawPicture function 85, 88
DrawString function 45
See also strings
driver 294-295

Enableltem function 312-314
EndUpdate function 179, 193

129-130

EraseOval function 128
EraseRect function 128
EraseRgn function 179
EraseRoundRect function 130
error handling 75-77, 481-485
event

types 165-167

defined 18

loop 19,45

processing 19

queue 19

mouse down 45

handling 164-169

window-related 170-176

activate 177, 190-191
event-driven programming 17-22
event record

See EventRecord data type
EventRecord data type

where field 18,217-218

what field 19

message field 178, 191, 305

modifier field 305, 329
example source code

decompressing 5-8
exiting a program

See application, quitting
ExitToShell function 76, 113, 482

F
file naming convention 36
FillOval function 128
FillRect function 126
FillRoundRect function 130
filter function 325-331
Finder
defined 34
exiting to  See ExitToShell function
displaying icons in 96
FindWindow function 248
floating point unit type 387-388
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font

size 431

type 431

See also strings
FPU type 387-388
fragmentation 58-59, 439446
FrameOval function 128
FrameRect function 126
FrameRoundRect function 130
FrontWindow function 174
functions

prototypes 41

Macintosh format 46

naming convention 46

See also individual function names

G

GDevice data type 393, 398
GDeviceList function 398, 402
GDHandle data type 393, 398
Gestalt function 135, 324-325,
379390
GestaltEqu.h header file 135, 383
Get_Min_Pixel Depth function 402
Get_Pixel Depth function 399, 402
Get_Some_Strings function 112
GetCtlValue function 239-240
GetCursor function 143
GetDItem function 237, 253
GetIndString function 78, 112, 320
Getltem function 300, 320
GetltemStyle function 322
GetIText function 238
GetMainDevice function 393
GetMessage function
GetMHandle function 294-295, 309
GetNewCWindow function 136, 142,
258
GetNewDialog function 236, 244, 246,
259
GetNewMBar function 293, 309

GetNewWindow function 28, 43-44,
160-161
GetNextDevice function 402
GetNextEvent function 19-22, 163
GetPattern function 133
GetPenState function 123
GetPicture function 83, 85
GetPixPat function 138
GetPort function 122,178
GetResource function 94-95, 113
global variables 42
See also individual variables
GlobalToLocal function 218
GrafPort
defined 118
window relationship 162
See also graphics ports
GrafPtr
defined 118
graphical user interface
programming challenges 15
graphics
bit-mapped 16
graphics pen
defined 119
moving 119
sizeof 120
graphics ports
defined 118
changing 121-123
characteristics of 123-125
color 136
gray region 391-392
GrayRgn global variable 391-392

H

Handle_Apple_Choice function 300
Handle_Dialog_Event function 247
Handle_Keystroke function 304
Handle_Menu_Choice function 298
Handle_Modal_Dialog function 244
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Handle_Mouse_Down function 46,
173, 297
Handle_One_Event function 165-166,
246
Handle_Update function 177-182
Handle data type 240
handles
defined 63
use of 63-64
dereferencing 144-145
header files
MacHeaders 40
example of 525-527
hexadecimal format 539-541
HideWindow function 173
hierarchical menus 305-311
HiWord function 299
HLock function 144
Holt, Joe 480
HUnlock function 144
HyperCard 14

|
icons
application 95-103
color 99-101
monochrome 99-100
see also resource, types
In Action! software
conjunction with book 12
decompressing 5-8
purpose of 10
running animations 11
selecting topics 12
using 9-12
#include directive 40-41
InitCursor function 143
InitGraf function
Initialize_Toolbox function 116
InsertMenu function 309

InvertOval function 128
InvertRect function 128
InvertRoundRect function 130
IsDialogEvent function 248-249

keystrokes
handling of 304-305, 329

L

Line function 16, 120
LineTo function 120
long data type 298
LoWord function 299

M

MacApp 14
MacHeaders 40
machine features
CPU type 386
FPU type 387-388
operating system 389-390
QuickDraw version 383, 385
RAM amount 386-387
response parameter 382
selector codes 382
type 381, 388-389
Macintosh User Interface Toolbox
See Toolbox functions
main function 42
main screen 393
managers
defined 32
See also individual managers
master pointers
allocating 446449
blocks 446-447
defined 61
use of 61-64
MaxApplZone function 449
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memory
application partition
See application partition
attributes 55, 438
compaction 60-61
error messages 67
fragmentation 58-59, 439-446
locked blocks 438
locking 144-145
master pointers 446-449
nonrelocatable blocks 61, 438, 4
40445
objects 438
overflow 65
partitions 49
purgeable blocks 439
relocatable blocks 61, 438
reserving 578
system partition
See system partition
unlocked blocks 438
unpurgeable blocks 439
Memory Manager 55, 438
menu bar
adding menus to  291-292
order of menus in 292
parts of 278-288
settingup 293-296, 353-354
Menu Manager 293
MenuHandle function 294
MenuKey function 305
menus
About item 290
characteristics 311-313
checkmarks 315-318, 361-362
desk accessories in 291, 294, 300
disabling 288, 311-314
enabling 288, 311-314
extracting item number 298
flashing 297
handlesto 295

hierarchical 305-311

highlighting 297
item length 319
items 288

keyboard equivalent 288, 302-303

list 294

MDEFID 307-308

mouse clickin 296-301, 356-359

resource ID 292, 306-307

resources 289-292

selections 297

separator lines 288, 290

styles in 320-323

text changes 318-320

tracking mouse in 297, 301
MenuSelect function 297, 314
modal dialogbox 228, 241, 244-246
ModalDialog function 245-246,

326-331
modeless dialog box 228
monitors

center point 392-395

color 396-406

displaying color pictures 397

drag region 390-392

gray region 391-392

main screen 393

multiple 390-395, 400401

pixel depth See pixels, depth
MoreMasters function 447-449
mouse events

closebox 173-174

desk accessory 175-176

dragbar 171-172

handling 167-169

menu bar 175-176

window content 174-175
mouseDown event type 296
Move function 119
MoveTo function 16, 44, 119
MoveWindow function 183



index

611

MultiFinder 65-66
Multifinder_Present variable 166
MyWindPeek structure 187

N

NewHandle function 446

NewPtr function 189, 246, 440
NGetTrapAddress function 375-378
nil pointer 43, 161, 189

noErr constant 95, 383

nonrelocatable blocks 61, 438, 440-445
NoteAlert function 228

o
OpenDeskAcc function 300
operating system
ROM-based 31
routines 31
Toolbox comparison 31
OSTrap data type 376

P

PaintOval function 128

PaintRect function 127

PaintRoundRect function 130

ParamText function 335-337, 363,
484-485

part codes 168

pascal keyword 254

patches 33

PatHandle data type 133

Pattern data type 126, 133

patterns
changing 127
color 137-140

drawing lines with 127

filling shapes with 126

standard 126, 131
PenPat function 127, 139
PenPixPat function 139
PenSize function 120

PenState data type 123
performance degradation 460
picFrame struct member 83
PicHandle data type 83, 85, 88
Picture data type 83
pictures

clipart 81

creating 81, 86-87, 180-181

displaying 83-86

drawing 81

painting 81

resource ID 88

saved as resources

size of 443
pixels

bits per pixel 396-397

coordinate pair 16,117, 218

defined 16

depth 396-398, 405
PixMap data type 398
PixMapHandle data type 398
PixPat data type 137
PixPatHandle data type 138
Play_A_Sound function 113
Point data type 218
pointers

generic 189

integers as 44

memory size of 43

nil 43,161, 189

similarities 243

See also master pointers
programs See applications
PtInRect function 218
purgeable blocks 439

Q

queue 19

QuickDraw
color See Color QuickDraw
defined 115

81-82
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initializing 116

version 383, 385
quitting a program

See application, quitting

R
radio button item 240-241, 277
Rect data type

defined 83-85

pointerto 84
rectangle

basis of other shapes 125

coordinates 84

mouse clicksin 218
relocatable blocks 61, 438
ResEdit resource editor

creating resource file 37

creating resources 23

defined 23

editing with 26
Resourcerer resource editor 74
resources

creating 23,37

compiling 25

defined 22

editing See ResEdit resource editor

errors  75-76

file versus program 452-454
IDs 44

importance of 74

merging 453-454

names 23

ResEdit See ResEdit resource editor

types
‘ALRT’ 75, 224-226
‘BNDL’ 75,95-101, 488
‘CODE’ 25, 74, 455
‘CURS’ 143
‘detb’ 259

‘DITL’ 24, 75, 24-226, 230-236

‘DLOG’ 24, 75,230

‘DRVR’ 75,294
‘FREF’ 101
ICN# 75,99, 101
‘icl4’ 99, 101
icl8’ 99,101
ICON’ 232
‘ics#! 99
‘icsd’ 99
‘ics8’ 99
‘MBAR’ 24,289, 291-292
‘MENU’ 24, 289-291, 303, 306
‘PAT’ 131-132
‘PICT" 75, 81-90
‘ppat’ 137
‘SIZE’ 75,473-477
‘snd’ 91-95
‘STR# 75,77-80,112
‘weth’ 141
‘'WIND’ 24, 28, 75, 160

source code and 28

using 133

response parameter 382

S
scanf function 21
screen
asaport 119
screenBits.bounds 172
segmentation
defined 455
loading 462
attributes 462-465
unloading 467471
‘CODE’ 455, 461-464
source files 455, 458461
preloaded 461
size barrier 459-460
naming 457
examples of 469, 497-498
main segment 457, 461-467
segment 0 457
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selector codes 382 retrieving from ‘STR#' 78, 491494
SelectWindow function 174 using 79-80
separator lines 288, 290 See also Str255 data type
Set_Window_Drag_Boundaries function  StringToNum function 238

172, 391 Stufflt program 91
SetCtlValue function 239-240 Style data type 320-321
SetCursor function 143 SuperCard 14
SetDItem function 253 Swatch application 480-481
Setltem function 318-320 Symantec C++ compiler 35
SetltemStyle function 320-322 SysBeep function 46
SetIText function 238 SysEnvirons function 378-379
SetMenuBar function 294 SysEnvRec data type 378-379
SetPenState function 123 System 7
SetPort function 44,79, 118,122,178 checking for 324-325
SetRect function 84, 125 System file
SetWTitle function 80, 112 defined 33
ShowWindow function 244 patchesin 33
Signature 97 system global variables See individual
sizeof function 443 variables
SndPlay function 94-95, 113 system partition
Sound Manager 94 contents of 50
sound defined 50

creating 91 global variables 51

files 92 heap 51

obtaining 91 system software

memory size of 95 defined 32

playing 94-95,113 system version

resources 92-93

storing 91

transferring 92
Sound.h header file 94
source code

multiple files 456, 495
StopAlert function 228
Str255 data type 78, 238, 542
strings

converting to numbers 238

displaying 112

format of 45

length 542

memory content 542

checking for 324-325
SystemClick function 175
SystemTask function 166

T

TextFont function 431
TextSize function 431
THINK C compiler
Creator setting 102
file naming convention 36
header files 40
multiple source files 456, 495-498
program examples 35
project file 36
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resource merging 25

segmentation 455-465

size of applications 473
Toolbox functions

availability of 135

correct usage of 29

defined 27

initialization of 42

naming convention 30

number of 29

presence of 375-378

RAM routines 369-374

ROM routines 27, 369-374

traps See traps
ToolTrap data type 376
TrackGoAway function 173
traps

C language definitions 375

defined 368

dispatch table 370-374

numbers 368, 376-377

RAM 368-374

unimplemented 371-374
Traps.h header file 164, 375
typecasting

ControlHandle 240

WindowPtr 161, 186, 189

U

UnloadSeg function 467-471, 532-533

unlocked blocks 438

unpurgeable blocks 439

user items
definition routine 254-257
handling 257,278
multiple 256-257
purpose 250-251
resources 251
settingup 253
textin 279
updating 251-255

W

WaitNextEvent function 166
Window Manager 32,177
WindowPeek data type 162, 185-190
WindowPtr data type 162, 185-190
WindowRecord data type 118,
161-162, 185-190
windows
activating 177
closing 219-220, 435
color 136
creating 160-161
dialogs and 260
drawingto 44
dynamic datain 181
eventsin 170-176
expanding record 185-190
frontmost 174
keeping track of 212
memory size 211
moving 183
multiple 184-193
snapshot 181
storage 188, 445
title 80, 184, 211-212
types 187-190, 209-211
updating 177
visibility 183-184
Windows.h header file 40
WinMain function 42



About This Disk

The In Action! Mac Techniques software is a Macintosh program created
specifically for the book Macintosh Programming Techniques. Through
the use of over two dozen animations, this software tutorial supplements
and enhances the understanding of the concepts presented in this book.

The one 1.4 Mb disk contains one self-extracting compressed file. When
expanded, this file gives you the In Action! Mac Techniques program and
the THINK C source code for the nine example programs listed in this
book. Self-extracting means that you need no additional software to
decompress these files—everything you need is right here on this disk.

This disk is a Macintosh 1.4 Mb high-density disk. All newer model
Macintosh computers come with the SuperDrive—a 1.4 Mb high-density
floppy drive. If you have an older Macintosh with an 800 K double-density
floppy drive, you won’t be able to use this disk. You can, however, if you
find a friend who has a SuperDrive. That person can extract the files and
copy them to 800 K disks for you.

To get the software from the disk on to your hard drive, follow these
simple steps:

1. Insert the disk into your 1.4 Mb floppy drive.

2. Copy the single file, named MacProgTech.sea, to your hard drive.

3. Double-click on the MacProgTech.sea icon on your hard drive.

4. A dialog box opens. Click the Extract button.
The In Action! Mac Techniques software runs on any Macintosh running
System 6.0.4 or greater—including any version of System 7. The program
runs on black and white or color systems, and runs on a Macintosh with

any size monitor. You need no additional software to run the program.

For more detailed instructions on how to decompress the software, and how
to use it, read the section titled “Introduction” beginning on page 3.
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