












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Programming the PowerPC

few modifications. First, I'll need to change the resource file by adding a
‘WIND’ resource and a second menu item to the project’s Utilities
‘MENU’ resource. Next, I'll need to change some of the source code to
allow the application to interact on a continuous basis with the import
library.

fpply to open project.

- Link Options:
X Generate SYM File
X Use Full Path Names
[ Generate Link Map
[0 Suppress Warning Messages
& Faster Linking (uses more memory)

*;'.( - Entry Points:
{ | Initialization: |My_Initialize_Routine

Main: {My_Main_Routine
W

N T =
Access Paths [

(Factory Settings]  [Revert Panel] [ Cancel

o

Termination: (My_Terminate_Routine

FIGURE 12.14 THE LINKER PANEL SETTINGS FOR THE PICTCHOOSER IMPORT LIBRARY.

Changes to the TestApp2 Resources

To allow TestApp2 to load either of my two import libraries, I’ll add a
new “Open Picture” menu item to one of the ‘MENU’ resources. Figure
12.15 shows how the Utilities ‘MENU’ resource has changed.

The PICTchooser library allows the user to select a ‘PICT’ file to
open, and then the library displays the picture in a window. The library
makes the assumption that the calling fragment—in this case TestApp2—
opens a window to draw into. For that reason I've added a ‘WIND’
resource to the TestApp2.p.rsrc file. Because the import library will
shrink or expand the picture to fit the size of the window it is drawing to,
the window’s size isn’t critical. Figure 12.16 shows the “‘WIND’ resource
I've added.
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About Test...

Company Info...
Open Picture...

128

129

130

'MENUs from TestApp2.p.rsrc %ﬁg

it

B

Ficure 12.15 THE ‘MENU’ RESOURCES FOR
THE RESOURCE FILE FOR THE MODIFIED TESTAPP2.

@ IUINB 1D = 128 from TestApp2.pu.rsic S

SLAL

& Fllo Edll Basourta Window

Top: Height:
Left: ll.lidth:

Color: @ Default
(O Custom

[ Initially visible

[JClose box

Ficure 12.16 THE ‘WIND’ RESOURCE FOR
THE RESOURCE FILE FOR THE MODIFIED TESTAPP2.

After the above changes, the TestApp2.p.rsrc file will look like the one

pictured in Figure 12.17.
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E[E== TestApp2.p.rsrc
o

=

ALRT DITL MBAR

2.0bl

=w sos

== 7.0..

MENU vers ¥IND

#| <l

o

FiGURE 12.17 THE RESOURCES THAT MAKE UP
THE RESOURCE FILE FOR THE MODIFIED TESTAPP2.

Recall that | never added a ‘BNDL’ resource to TestApp2—
only to TestApp1l.

Changes to the TestApp2 Code

I'll only need to change some of the TestApp2 code, so I won’t include
the entire source code listing for the program here—though it does
appear on disk in the folder named (12) PICT Lib f. Here I'll just cover
the important changes.

After including FragLoad.h, and listing the function prototypes, I
add the program’s #define directives. All the old TestApp2 f#defines
are here, and two additions. I’ve added the name of the new import
library right after the #define for the Companylnfo library:

{#define CO_INFO_LIB_STR "\pCompanyInfo"
ffdefine GET_PICT_LIB_STR "\pPICTchooser"

Now that my program has a window, I've added a #define directive for
that window’s “‘WIND’ resource:
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ftdefine MAIN_WIND_ID 128

The PICTchooser library doesn’t open a window to hold the picture that
it opens—it relies on the calling fragment to do that. So my test applica-
tion will declare a WindowPtr variable, then make a call to
GetNewCWindow() inmain():

WindowPtr My_Window = nil;

void main( void )

{
Initialize_Toolbox();
Set_Up_Menu_Bar();

My_Window = GetNewCWindow( MAIN_WIND_ID, NULL,
(WindowPtr)-1L );

SetPort( My_Window );

HideWindow( My_Window );

Main_Event_Loop();

The next addition to TestApp2 may be the trickiest. Recall from
Chapter 11 that the Code Fragment Manager routine
GetDiskFragment() uses its seventh parameter to return a pointer to
the main routine of the import library fragment that it loads. Figure
12.18 highlights this point.

In past examples I wasn’t too concerned about the pointer
Lib_Main_Ptr—the Companylnfo library has no main routine. Now,
because the PICTchooser library does have a main routine, I'll need to put
a little forethought into things. Specifically, I'll need to add an interface
to the TestApp2 source code so that it knows the format of the
PICTchooser main routine. Looking back at the PICTchooser source
code, I see that I've defined the main routine to look like this:

Boolean My_Main_Routine( EventRecord *the_evt,
WindowPtr front_wind )

{
}

// function body
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Declare a generic pointer
i

Ptr Lib Main Ptr = nil;

error = GetDiskFragment ( &the FSSpec,

0,

the FSSpec.name,
kLoadNewCopy,
&Lib_Connect 1ID,

(Ptr *)&Lib Main Ptr,

Toolbox fills in the pointer with the address of the
main routine of the import library that is being loaded

Ficure 12.18 GetDiskFragment () RETURNS
A POINTER TO AN IMPORT LIBRARIES MAIN ROUTINE.

The PICTchooser main routine has two parameters and a Boolean
return type. If I want to define a pointer to this main routine, I could do
so as follows:

typedef Boolean (*MainRoutinePtr) ( EventRecord *, WindowPtr );

The above definition creates a type named MainRoutinePtr that is a
pointer to a function that returns a Boolean, and has a pointer to an
EventRecord and a pointer to a window as its two parameters. Now,
instead of declaring Lib_Main_Ptr to be a generic Ptr type, I'll declare
it to be a pointer to the main routine of the PICTchooser library:

MainRoutinePtr Lib_Main_Ptr = nil;
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My test program allows the user to load the PICTchooser library at any
time—a selection from the Ultilities menu does that. That means that at any
given time the program may have an import library with a main routine
loaded. So I'll need to make a few changes to the way the program’s main
event loop handles events. After grabbing hold of an event with a call to
WaitNextEvent(), the program should check to see if the event should be
handled by the import library. Here’s how that can be accomplished:

void Main_Event_Loop( void )

{
EventRecord the_event;
Boolean event_handled_by_Tlib;
char the_key;
WindowPtr the_window;
long menu_choice;

while ( A11_Done == false )

{
WaitNextEvent( everyEvent, &the_event, 15L, nil );

event_handled_by_1ib = false;
if ( Lib_Main_Ptr != nil )

{
the_window = FrontWindow();
event_handled_by_1ib = Lib_Main_Ptr( &the_event,
the_window );
}
if ( event_handled_by_1ib == false )
{
// handle as a normal event
}

If a library is loaded, Lib_Main_Ptr will not be niT1—it will hold the
address of that library’s main routine. If that’s the case, the library’s main
routine should be called to be given the opportunity to handle the event.
The above snippet makes a call to FrontWindow() to determine which
window is at the front. It then passes the WindowPtr returned by
FrontWindow(), along with a pointer to the EventRecord, to the import
library’s main routine.
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The above version of Main_Event_Loop() is written such that if an
import library is loaded, every pass through the while loop will result in
a call to the import library’s main routine. Assuming that the
PICTchooser library is loaded, its main routine would be called. Here’s a
reminder of what takes place in that routine:

Boolean My_Main_Routine( EventRecord *the_evt,

WindowPtr front_wind )
{
Boolean evt_handled = false;
if (the_evt->what == updateEvt)
{
BeginUpdate( front_wind );
SetPort( front_wind );
DrawPicture( My_Picture, &front_wind->portRect );
EndUpdate( front_wind );
evt_handled = true;
}
return ( evt_handled );
}

The PICTchooser main routine will update the front window by redrawing
the picture to it. Note that My_Picture, which is global to the import
library, but not declared in the test application, has retained its value.

When My_Main_Routine() has executed, it will return a Boolean
value to the calling routine. If the event wasn’t handled, a value of false
is returned. If the event was handled, a value of true is sent back. Back
in the test application, this returned value is examined to determine if
the event still needs to be handled. If it does, then the application’s
Main_Event_Loop() will handle it:

if ( event_handled_by_lib == false )
{

}

// handle as a normal event

Here, in its entirety, is the test application’s Main_Event_Loop()
function:
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void Main_Event_Loop( void )

{

EventRecord the_event;

Boolean event_handled_by_1ib;
char the_key;

WindowPtr the_window;

Tong menu_choice;

while ( A11_Done == false )

{

WaitNextEvent( everyEvent, &the_event, 15L, nil );
event_handled_by_1ib = false;

if ( Lib_Main_Ptr != nil )
{
the_window = FrontWindow();
event_handled_by_1ib = Lib_Main_Ptr( &the_event,
the_window );
}

if ( event_handled_by_1lib = false )
{
switch (the_event.what)
{
case mouseDown:
Handle_Mouse_Down( the_event );
break;

case keyDown:
the_key = (the_event.message & charCodeMask);
if ( ( the_event.modifiers & cmdKey ) != 0 )
{
menu_choice = MenuKey( the_key );
Handle_Menu_Choice( menu_choice );
}
break;

case updateEvt:
the_window = (WindowPtr)the_event.message;
BeginUpdate( the_window );
// update window as needed by the application
EndUpdate( the_window );
break;
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The only other change to TestApp2 occurs in the
Handle_Utility_Choice() function. This routine gets called in
response to a click in the Utilities menu. Since TestApp2 now has two
menu items, I've added a second case label to the function’s switch
statement. A click on the Open Picture menu item results in the hidden
window being shown, and the PICTchooser library being loaded.

void Handle_Utility_Choice( short the_item )

{
FSSpec the_FSSpec;
switch ( the_item )
{
case CO_INFO_ITEM:
HideWindow( My_Window );
the_FSSpec = Get_File_Spec( CO_INFO_LIB_STR );
Load_Library( the_FSSpec );
break;
case OPEN_PICT_ITEM:
ShowWindow( My_Window );
the_FSSpec = Get_File_Spec( GET_PICT_LIB_STR );
Load_Library( the_FSSpec );
break;
}
}

A Last Word on the Main Routine

It’s important to keep in mind that a library’s main routine has no stan-
dard interface. For my library, passing a pointer to the event record and
a pointer to the front window sufficed. A different library may require
other information from the calling fragment. For instance, if my main
routine needed to access the QuickDraw global variables, I'd want to pass
those along as a parameter. If I wanted to draw a black rectangle in the
middle of my picture, I could change the My_Main_Routine() to look
like this:

Boolean My_Main_Routine( EventRecord *the_evt,
WindowPtr front_wind,
QDGlobals  *qd_ptr )
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Boolean evt_handled = false;
QDGlobals temp = *qd_ptr;
Rect the_rect;

if (the_evt->what == updateEvt)
{
BeginUpdate( front_wind );
SetPort( front_wind );
DrawPicture( My_Picture, &front_wind->portRect );
SetRect( &the_rect, 10, 10, 50, 50 );
FiT1Rect( &the_rect, &temp.black );
EndUpdate( front_wind );
evt_handled = true;
}
return ( evt_handled );

This new version of the main routine now has three parameters rather
than two. That means that in the test application the interface to
My_Main_Routine() needs to be changed as well:

typedef Boolean (*MainRoutinePtr) ( EventRecord *,
WindowPtr,
QDGl1obals * );

And, any calls to the library’s main routine will need to include that third
parameter:

if ( Lib_Main_Ptr != nil )
{
the_window = FrontWindow();
event_handled_by_1ib = Lib_Main_Ptr( &the_event,
the_window, &qd );

If you’re writing more than one library, you may want to consider giving
the main routine of each library the same interface. That way your appli-
cation can use a single line of code to access which ever main routine is
currently open:
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event_handled_by_T1ib = Lib_Main_Ptr( &the_event, the_window,
&qd );

Even if the main routine of one or more libraries doesn’t make use of the
QDGlobals variable qd, or one of the other parameters, it will still be
accessible by the application via the above call to Lib_Main_Ptr.

Testing the PICTchooser Library

After making the necessary changes to the TestApp2 resource file and
source code file, build a new TestApp2 application by selecting Make
from CodeWarrior’s Project menu. The (12) PICT Lib f, shown in Figure
12.19, contains new copies of all of the application and library files. The
Companylnfo project hasn’t changed, so these files are all the same as
previous versions.

12) PIC . =
95.9 MB in disk 58.2 MB available

1=

» === “
Testhpp2.c TestApp2.0.rsrc TestApp2

¥ o
v T

v %

¥ 1 1
i |

Companylnfo.n.  Companylnfo.c Companulnfo.u.rsre  Companylnfo Samﬁle.PICT

¥
¥
4

¥

TRNNN
i

PICTchooser.n.  PICTchooser.c PICTchooser.u.rsrc  PICTchooser

@l

FiGURE 12.19 THE FOLDER THAT HOLDS THE
TEST APPLICATION AND IMPORT LIBRARY PROJECTS.

To test the new library, I’'ll launch TestApp2. Selecting Open Picture
from the Utilities menu displays an empty window and posts the standard
get file dialog box. Figure 12.20 shows this.
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New Window

[(9(12) PICTLib f ¥ = Macintosh HD

Eject

Desktop

Cancel

Open

0

FIGURE 12.20 THE RESULT OF SELECTING OPEN
PiIcTURE FROM THE TESTAPP2 UTILITIES MENU.

The TestApp2 program, by way of the code in the PICTchooser shared
library, can open any ‘PICT” file. There’s one sample ‘PICT’ included on
the disk—Figure 12.21 shows how the ‘PICT’ looks in the TestApp2 appli-
cation. If you have any other ‘PICT files on your hard disk you’ll be able
to open them with TestApp2.

FiGURE 12.21 THe PICTCHOOSER LIBRARY WILL OPEN
A ‘PICT’ FILE AND DRAW THE CONTENTS TO A WINDOW.
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The shared library’s main routine is responsible for updating the picture.
Moving part of the window off screen and then back on screen will gen-
erate an update event and cause the PICTchooser library’s main routine
to redraw the picture.

ApPPLE EVENTS

pple events are a set of high-level events that allow programs to com-

municate with one another, and with the Finder. If you haven’t used
Apple events in the past, you’ll want to start using them now. That’s
because System 7.x is now the standard Macintosh operating system, and
Apple defines four “required” Apple events that any program that runs
under System 7.x should be able to respond to.

Introduction to Apple Events

Applications generally use Apple events to either request a service from
another application, or to provide a service to another application.
Typically that other application is the Finder. Which ever application ini-
tiates the event is said to be the client application, while the application
that responds, or provides the requested service, is called the server appli-
cation.

There are numerous Apple events, but there are only four that all
System 7 applications are required to watch for: Open Documents, Open
Application, Print Documents, and Quit Application. Each of these four
required event types fall into the broader category of core Apple events.

The topic of Apple events is another one that is worthy of
its own book. In this book, I'll concentrate on the Quit
Application event and the Open Document event.
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Responding to a Quit Application Apple Event

When you select Restart or Shut Down from the Special menu of the
Finder, you expect any open applications to quit before your Mac powers
down. In turn, the Finder will go to each application and terminate it. If,
in the middle of this process, the Finder goes to an application but
doesn’t terminate it, you know that application doesn’t support the Quit
Application Apple event. The Finder attempts to send that application a
request to quit, but the application doesn’t recognize the Finder’s efforts.

In this section you’ll see how easy it is to give your application the
power to recognize this one Apple event type. There are a few steps that
all applications must follow if they are to work with Apple events. By giv-
ing your program the ability to respond to the Quit Application Apple
event, you’ll see the steps you’ll need to follow to add other Apple event
types as well.

To make your application aware of Apple events, add a case label to
the switch statement in your program’s main event loop. Besides check-
ing for the standard event types such as mouseDown, keyDown, and
updateEvt, you’ll want to now watch for events of type
kHighLevelEvent. Should WaitNextEvent() return an event of this
type, you're application will respond with a call to the Apple Event
Manager function AEProcessAppleEvent():

case kHighLevelEvent:
AEProcessAppleEvent( &the_event );

Here’s a look at the above code in the context of a typical application’s
main event loop:

void Main_Event_Loop()
// local variable declarations
while ( A11_Done == false )

{
WaitNextEvent( everyEvent, &the_event, 15L, nil );
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switch ( the_event.what )
{
case mouseDown:
// handle mouse click
break;

case updateEvt:
// handle update event
break;

case kHighLevelEvent:
AEProcessAppleEvent( &the_event );

The AEProcessAppleEvent() routine is a powerful function whose pur-
pose is to identify the type of Apple event that is to be processed, and to
begin processing that event. It starts the processing of the event by invok-
ing an Apple event handler. An Apple event handler is a function that you pro-
vide. Each Apple event handler has a clearly defined purpose. It extracts
data from the Apple event, handles the specific action that the event
requests, and returns an error result code to indicate whether or not the
event was successfully handled. How the functionality of the event handler
routine is implemented is up to you. Here’s how I implemented the event
handler routine for a Quit Application Apple event:

pascal OSErr AE_Handle_Quit( AEDescList *apple_evt,
AEDescList *reply,
Tong ref_con )
{
A11_Done = true;
return noErr;
}

All my Quit Application event handler has to do to process a Quit
Application Apple event is set the application’s global variable A11_Done
to true. I'll make the assumption that this one line of code doesn’t gener-
ate any kind of operating system error and return the global constant
noErr to AEProcessAppleEvent(), the function that invoked
AE_HandTe_Quit().
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An event handler routine starts with the pascal keyword, and has a
return type of O0SErr. The event handler always has three parameters.
The first parameter holds the Apple event to handle. Later in this chap-
ter you’ll see an example of how an event handler might use this infor-
mation. If your event handler needs to return information to
AEProcessAppleEvent(), it should fill in some of the fields of the sec-
ond parameter. The last parameter is a reference value that your applica-
tion will typically ignore.

There’s one additional step that must be included in order for an
application to work with Apple events. Each Apple event handler routine
must be installed near the start of program execution. This is a necessary
step that relates an Apple event type with the application-defined routine
that will handle it. In my above example I've defined a routine named
AE_Handle_Quit() to handle a Quit Application Apple event. But the
Apple Event Manager routine AEProcessAppleEvent() has no way of
knowing that this is the function that it should invoke in response to a
Quit Application event. The installation of the event handler gives the
Apple Event Manager this information. Here’s the installer for my ver-
sion of Quit Application:

AEInstallEventHandler( kCoreEventClass,
kAEQuitApplication,
NewAEEventHandlerProc(AE_Handle_Quit),
0,
false );

The first parameter to AEInstallEventHandler() is the event class of
the event to be handled. All four of the required Apple events are consid-
ered core events, so the installers for each of these four event handlers
will have a first parameter kCoreEventClass.

The second parameter is an event ID that specifies which particular
Apple event is to be handled. For the four required Apple events, those
IDs are kAEQuitApplication, kAEOpenApplication,
KAEPrintDocuments, and kAEOpenDocuments.

The third parameter to AEInstallEventHandler() is a pointer to
the application-defined function that will handle this one Apple event.
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You’ll always use the NewAEEventHandlerProc() function here to estab-
lish this pointer. Just provide the name of the event handler that you've
creaied in your application.

The fourth parameter is a reference value that the Apple Event
Manager will use each time it invokes the event handler function. You
can safely use a value of 0 for this parameter.

The final parameter to AEInstallEventHandler() is a Boolean
value that specifies in which Apple event dispatch table the handler should
be added. An Apple event dispatch table provides the correlation
between an Apple event and your application-defined event handler rou-
tine. Typically you’ll provide a value of false here so that the Apple
Event Manager adds the event handler to your application’s own Apple
event dispatch table, rather than to the system Apple event dispatch table
that holds handlers that are available to all applications.

You’ll want to install all your event handlers at application initialization
time. Here I've added my one installer to the Initialize_Toolbox()
function I include in all my applications:

void Initialize_Toolbox( void )
{
InitGraf( &qd.thePort );
InitFonts();
InitWindows();
InitMenus();
TEInit();
InitDialogs( OL );
FlushEvents( everyEvent, 0 );
InitCursor();

AEInstallEventHandler( kCoreEventClass, kAEQuitApplication,
NewAEEventHandlerProc(AE_Handle_Quit),
0, false );

In the next section you’ll see the source code for a complete application
that handles all four of the required Apple event types. Until then, keep
this summary of how to add Apple event handling to your application:
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1. Add a case kHighLevelEvent label to the switch statement in
your application’s main event loop. Under the label, add a call to
the Apple Event Manager routine AEProcessAppleEvent ().

2. Install each event handler near the top of your source code by
calling AEInstallEventHandler() for each Apple event your
application supports:

AEInstallEventHandler( kCoreEventClass, kAEQuitApplication,

NewAEEventHandlerProc(AE_Handle_Quit),
0, false );

3. Define an event handler routine for each Apple event your appli-
cation will support. This routine will typically have the same for-
mat as this Quit Application event handler:

pascal OSErr AE_Handle_Quit ( AEDescList *apple_evt,
AEDesclList *reply,
long ref_con )

ADDING APPLE EVENTS TO AN APPLICATION

he preceding section showed the steps you should perform in order

to get your application to respond to Apple events. Now it’s time for
a specific example. In this section I'll modify the TestApp2 code so that it
works with Apple events. Since these changes will move my test applica-
tion to a new plateau, I'll also give it a new name. Henceforth, the test
application now will be known by the very clever name of TestApp3.
You’ll find the entire source code listing for TestApp3 in the folder
named (12) AppleEvents Lib f.

Apple events are useful, slick tools that give your applications that
final professional polish. But how do they pertain to import libraries—
the topic of this chapter? By making your application aware of the Open
Documents Apple event type, you can allow a user of your application to
launch that application by dragging an import library icon onto the
application icon. Not only will that launch the application, it will execute
the code in that import library.
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Modifying the Main Event Loop

Getting your application to recognize Apple events is a three step
process. The first step is to modify your application’s main event loop by
including a case kHighLevelEvent label to the switch statement in
your application’s main event loop. Then, under the label, add a call to
the Apple Event Manager routine AEProcessAppleEvent (). Here’s the
complete event loop for the TestApp3 application:

void Main_Event_Loop( void )

{
EventRecord the_event;
Boolean event_handled_by_1ib;
char the_key;
WindowPtr the_window;
Tong menu_choice;

while ( Al11_Done == false )

{
WaitNextEvent( everyEvent, &the_event, 15L, nil );
event_handled_by_1ib = false;

if ( Lib_Main_Ptr != nil )

{
the_window = FrontWindow();
event_handled_by_1ib = Lib_Main_Ptr( &the_event,
the_window );
}
if ( event_handled_by_1ib == false )
{

switch ( the_event.what )
{
case mouseDown:
Hand1e_Mouse_Down( the_event );
break;

case keyDown:
the_key = (the_event.message & charCodeMask);
if ( ( the_event.modifiers & cmdKey ) !=0 )
{
menu_choice = MenuKey( the_key );
Handle_Menu_Choice( menu_choice );
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}
break;

case updateEvt:
the_window = (WindowPtr)the_event.message;
BeginUpdate( the_window );
EndUpdate( the_window );
break;

// recognize and respond to Apple events!
case kHighLevelEvent:
AEProcessAppleEvent( &the_event );

Installing the Event Handlers

Each Apple event your application recognizes must have its own event
handler routine, and those routines must be installed. My TestApp3 pro-
gram will recognize the four required Apple event types, so I'll need to
add four calls to AEInstallEventHandler(). Here’s the new version of
Initialize_Toolbox(), revised to install the four handlers:

void Initialize_Toolbox( void )

{

InitGraf( &qd.thePort );
InitFonts();

InitWindows();

InitMenus();

TEInit();

InitDialogs( OL );
FlushEvents( everyEvent, 0 );
InitCursor();

AEInstallEventHandler( kCoreEventClass, kAEOpenApplication,
NewAEEventHandlerProc
(AE_Handle_Open_App),
0, false );

AEInstallEventHandler( kCoreEventClass, kAEOpenDocuments,
NewAEEventHandlerProc
(AE_Handle_Open_Doc),
0, false );
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AEInstallEventHandler( kCoreEventClass, kAEPrintDocuments,
NewAEEventHandlerProc
(AE_Handle_Print_Doc),
0, false );

AEInstallEventHandler( kCoreEventClass, kAEQuitApplication,
NewAEEventHandlerProc
(AE_Handle_Quit),
0, false );

Defining the Event Handlers

The complexity of an Apple event handler routine varies with the task
that handler is to perform. You've already seen that the Quit Application
event handler consists of nothing more than an assignment that toggles
A11_Done to true and a return statement that tells the calling routine
that everything went all right:

pascal OSErr AE_Handle_Quit( AEDesclList *apple_evt,
AEDescList *reply,
long ref_con )

Al11_Done = true;
return noErr;

TestApp3 recognizes three other Apple events—but it only responds to
one of them. When the user drags an import library icon onto the
TestApp3 icon, the Finder—the client—will initiate an Open Document
Apple event that will be serviced by TestApp3—the server. The next sec-
tion describes in detail just how the Open Document event handler is
implemented. TestApp3 has made provisions for the other two required
Apple events—but doesn’t really respond to them. Both an Open
Application event and a Print Document event will result in an event
handler being invoked. But I've left these two event handlers as nothing
more than shells that can be filled in at a later time. The constant
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errAEEventNotHand1ed simply tells the Apple Event Manager that noth-
ing was done in response to either event.

pascal OSErr AE_Handle_Open_App( AEDescList *apple_evt,
AEDescList *reply,
long ref_con )
{
return errAEEventNotHandled;
}

pascal OSErr AE_Handle_Print_Doc( AEDescList *apple_evt,
AEDescList *reply,
long ref_con )
{
return errAEEventNotHandled;

}

Perhaps. But again, keep in mind that this isn’t a book
about Apple events. At least now you’re all set up to handle
all four required Apple events. And in just a bit I'll cover the
one event type that makes the most sense for working with
import libraries—the Open Document Apple event. For a
comprehensive look at Apple events, refer to Inside
Macintosh: Interapplication Communication.

' Is my handling of these two Apple event types a cop out?
N4

Defining the Open Document Event Handler

By having my TestApp3 program recognize an Open Document Apple
event, I provide it with the capability of performing the neat trick of
launching itself and executing an import library when an import library
icon is dragged onto the application icon. To get the TestApp3 applica-
tion to do that, I'll need to use a few Apple Event Manager functions in
the Open Document event handler.

The AEGetKeyDesc () function is used by an event handler to extract
information from an Apple event. Here’s a typical call:
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OSErr error;
AEDesc file_list_desc = { "NULL', NULL };

error = AEGetKeyDesc( apple_evt,
keyDirectObject,
typeAEList,
&file_list_desc );

AEGetKeyDesc() accepts four parameters. The first is an AEDescList—
a descriptor list that holds information about the Apple event. You can
just pass the first parameter of the Open Document event handler for
this AEGetKeyDesc() parameter:

pascal OSErr AE_Handle_Open_Doc( AEDescList *apple_evt,
AEDesclList *reply,
long ref_con )

The second parameter is a constant that is an AEKeyword that helps fur-
ther identify information about the event. Use keyDirectObject here.
The third parameter is a DescType. This is a four-character string that
gives the Apple Event Manager still more information about the event.
Pass the constant typeAEList here.

In exchange for the information supplied in the first three parame-
ters, AEGetKeyDesc() will fill the last parameter with a descriptor
record, or AEDesc. You'll use this file_1ist_desc variable in a call to
another Apple Event Manager routine.

AEGetNthPtr() is used to get information from the AEDesc variable
that was filled and returned by AEGetKeyDesc(). Though
AEGetNthPtr() has a handful of parameters, there is only one that will
be of interest to you—the sixth parameter. This parameter is a pointer to
an FSSpec for the file involved in the Open Document Apple event—the
import library that was dragged onto the application. Here’s a call to
AEGetNthPtr():

FSSpec file_spec;

0SErr error;

AEKeyword returned_keyword;
DescType returned_type;
long returned_size;
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error = AEGetNthPtr( &file_list_desc,
1'
typeFSS,
&returned_keyword,
&returned_type,
(Ptr)&file_spec,
sizeof( file_spec ),
&returned_size );

The first parameter is the AEDesc variable returned by AEGetKeyDesc().
The second parameter is an index into a list of descriptor records. There’s
only one in the list, so this parameter is set to 1. The third parameter speci-
fies what information I’'m attempting to get from file_1ist_desc. Here, I
want a FSSpec, so I use the constant typeFSS. The fourth and fifth parame-
ters, returned_keyword and returned_type, return information that I
won’t be needing. The sixth parameter is what I'm looking for—a pointer
to an FSSpec for the import library. The seventh and eighth parameters
deal with the size of the returned data.

Now that I have an FSSpec for the import library, I can load the
import library. A call to the application-defined routine
Load_Library() handles that. After loading the import library code, I'll
make a call to AEDisposeDesc() to dispose of the descriptor record that
was declared in this routine and filled by AEGetKeyDesc (). Figure 12.22
summarizes the process of opening the dragged import library. The fig-
ure points out that AEGetKeyDesc() is called only to fill the AEDesc vari-
able file_list_desc, and AEGetNthPtr() is called only to extract an
FSSpec from the file_11ist_desc variable.

Below is the complete source code for an AE_Handle_Open_Doc()
routine. Notice that most of the Apple Event Manager function parameters
are constants or variables that get filled by the function calls—the only
information you need to supply is found in the passed-in AEDescList vari-
able apple_evt. That means the AE_Handle_Open_Doc() code will
work—as is—for any import library—you shouldn’t have to change the
parameters to the two Apple Event Manager function calls in your own
applications.
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AEGetKeyDesc( apple_evt, ‘
, keyDirectObject,
typeAEList,

&file list desc );

AEGetNthPtr( &file list_desc,
- - i E v

typeFss, .
&returned keyword,
&returned type,
(Ptr)&file spec,
sizeof( file spec ),
&returned size );

Load_Library( file_spec );

FiGure 12.22 THe TWo ApPPLE EVENT MAANAGER FUNCTION
CALLS ARE MADE TO GET AN FSSPEC FOR THE IMPORT LIBRARY.

pascal OSErr AE_Handle_Open_Doc( AEDesclList *apple_evt,
AEDescList *reply,

long ref_con )
{
AEDesc file_list_desc = { 'NULL', NULL };
FSSpec file_spec;
O0SErr error;

AEKeyword returned_keyword;
DescType returned_type;
Tong returned_size;

error = AEGetKeyDesc( apple_evt, keyDirectObject,
typeAEList, &file_list_desc );

374




Chapter 12 More Import Libraries

if ( error == noErr )
{
error = AEGetNthPtr( &file_list_desc,
1!
typefFss,
&returned_keyword,
&returned_type,
(Ptr)&file_spec,
sizeof( file_spec ),
&returned_size );
if ( error == noErr )
Load_Library( file_spec );
}

AEDisposeDesc( &file_list_desc );

return error;

Testing Apple Events

With the Apple event code added to the TestApp3 application, it’s a sim-
ple matter to test things out. First build a TestApp3 application. You’ll
want to leave the creator as “TST1’ so that the application will be able to
communicate with the libraries, which also have a creator of ‘TST1.’
Then, from the Finder, drag the Companylnfo library icon onto the
TestApp3 application icon. When you do, the TestApp3 application will
launch. Not only that, but the Companylnfo import library code will exe-
cute. Click on the Companylnfo alert to dismiss it and end the program.

What about the PICTchooser library? If you built it with a creator of
‘TSTYT’, it too should be capable of launching TestApp3. If you drag the
PICTchooser library icon onto the TestApp3 icon, the application will
indeed launch. And, the standard get file dialog box will open. But you’ll
notice that there is no empty window open in the background. That’s
because the window is created in the application’s main() routine, and
then hidden with a call to HideWindow(). The window doesn’t become
visible until a call to ShowWindow() is made when the user selects Open
Picture from the application’s Utilities menu. When the application is
launched via PICTchooser, the ShowWindow() call isn’t made. The solu-
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tion? Launching the application through an Apple event will execute the
application’s main() routine. So in TestApp3, comment out the
HideWindow() call and add a call to ShowWindow(), as shown here:

void main( void )

{
Initialize_Toolbox();
Set_Up_Menu_Bar();

My_Window = GetNewCWindow( MAIN_WIND_ID, NULL,
(WindowPtr)-1L );
SetPort( My_Window );
// HideWindow( My_Window );
ShowWindow( My_Window );

Main_Event_Loop();

Again select Make from the Project menu to create a new version of
TestApp3. Now, when you drag the PICTchooser icon onto the TestApp3
icon, everything will work as intended.

CHAPTER SUMMARY

f you're going to create a number of import libraries that will be used

as plug-in tools for an application, you might consider giving the
libraries their own icon that visually relates each library to the applica-
tion that will use it. To do this, add a ‘BNDL’ resource to the resource file
for the application project.

An import library can have three special routines. The initialization
routine is called automatically when the library is loaded, and holds one-
time-only code, such as memory allocation calls. The termination routine
is invoked automatically when the library is unloaded. If memory was
allocated in the initialization routine, it call be cleaned up here. The last
special routine, the main routine, must be invoked explicitly by another
fragment. Typically an application will make this call from within its own
main event loop. The library’s main routine often handles repetitive
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tasks such as updating whatever was created during by the library’s initial-
ization routine.

Apple events can be added to any program that is to run under
System 7. Apple events are especially useful for PowerPC applications
that make use of import libraries, however. Giving your application the
ability to handle an Open Document Apple event means that a user can
drag an import library icon onto an application icon in order to launch
that application and execute the import library code. You’ll use Apple
Event Manager functions to allow your program to support Apple events.
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OpTiMmizING POWERPC CoDE

ers and other programming techniques to port 680x0 code to

PowerPC code. You've also seen how to eliminate PowerPC code
redundancy by using import libraries. So, is your journey to PowerPC
coding complete? Perhaps—or perhaps not. While your code may seem
to run fine on a PowerPC, there’s a chance that it could run even quick-
er. This chapter discusses a few of the techniques and tricks that will
allow your PowerPC code to really shine.

E arlier chapters showed you how to use universal procedure point-
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IMPROVING THE TIMING OF WAITNEXTEVENT()

orting your code to native PowerPC will result in a marked improve-

ment in execution speed. But you should keep in mind that even a
fully ported application will spend time in the Mixed Mode Manager.
Why? Not all of the Toolbox has been ported by Apple. If a PowerPC
application makes a call to a Toolbox routine that hasn’t been ported,
that application must switch modes.

The execution of a 680x0 Toolbox instruction on a PowerPC doesn’t
involve just a couple of instructions. A mode switch involves the move-
ment of parameters between the stack, the emulated 680x0 registers, and
the PowerPC registers. The end result? The execution of a single nonport-
ed Toolbox function requires an average of 500 PowerPC instructions!

If your program makes only occasional calls to 680x0 Toolbox
instructions, the amount of Mixed Mode time may very well be negligible
and unnoticeable to your program’s users. But if your application makes
repeated calls to a 680x0 Toolbox trap, your program’s performance will
suffer—perhaps noticeably so. While it will be impossible to determine
which Toolbox calls have been ported and which haven’t (these cate-
gories will change over time), there is one particular Toolbox function
you can be on the watch for—WaitNextEvent ().

Using WaitNextEvent() Outside the Main Event Loop

WaitNextEvent (), like all Event Manager routines—hasn’t been ported
to native PowerPC. But there are hundreds of other Toolbox routines
that haven’t been—so why single out this one call? Because many pro-
grams include extra calls to WaitNextEvent ()—perhaps hundreds or
thousands of such calls.

Any Mac program includes a call to WaitNextEvent() in the pro-
gram’s main event loop. But many other programs include an extra call
to WaitNextEvent()—one that is made from within a time-consuming
function. For instance, if a function has a loop that repeats thousands of
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times, the programmer will typically insert a call to WaitNextEvent()
within that loop. This extra call typically watches for a keyDown or
mouseDown event. Should an event of that nature occur during the exe-
cution of the loop, it’s assumed that the user wants to cancel the action
being performed in the loop. Here’s an example:

void Do_Time_Consuming_Stuff( void )

{
Tong i
EventRecord evt;
for (i =0; i < 10000; i++ )
{
MoveTo( 20, 20 );
Fi11Rect( &The_Rect, &qd.black );
FiTTRect( &The_Rect, &qd.white );
if ( WaitNextEvent( keyDownMask, &evt, OL, nil ) )
goto escape;
}
escape:
}

The Do_Time_Consuming_Stuff() routine simply executes a few
QuickDraw commands—just something to kill a little time for the pur-
pose of my testing out the use of WaitNextEvent(). The function con-
stantly draws a globally defined rectangle, first in black, then in white.
The result is a flickering rectangle that looks something like the one
shown in Figure 13.1.

At each pass through the loop a call to WaitNextEvent() is made. I've
used the keyDownMask to instruct WaitNextEvent() to watch only for a
key stroke. Should the user press a key at any time during the execution of
the loop, the loop will terminate. While Do_Time_Consuming_Stuff()
doesn’t perform the most useful or exciting task, it is representative of how
WaitNextEvent() is often used outside of the main event loop. If you
want to run the program yourself, look in the folder titled (13)
WaitNextEvent f. In that one folder you'll find additional folders that hold
all four of the short test programs that I’'m about to describe.
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|

FiGUuReE 13.1 THE OUTPUT OF THE TEST PROGRAM.

Verifying the WaitNextEvent() Is Time Consuming

To see just how time consuming a call to WaitNextEvent() can be, I've
written a couple of very short test programs. The first doesn’t contain any
calls to the WaitNextEvent() function. It loops 10,000 times, drawing
the flickering rectangle at each pass through the loop:

void Do_Time_Consuming_Stuff( void )

{
long i
for (i =0; i < 10000; i++ )
{
MoveTo( 20, 20 );
FilTRect( &The_Rect, &qd.black );
FiTTRect( &The_Rect, &qd.white );
}
}

In order to gauge how long Do_Time_Consuming_Stuff() takes to exe-
cute, I added a few local variables and a couple of calls to LMGetTicks ().
This function returns the number of ticks, or sixtieths of a second incre-
ments, that have passed since the system—the Mac—was booted. Figure
13.2 shows that when execution stops at the breakpoint at the bottom of
the function, seconds has a value of about 7.8 seconds. I've taken the lib-
erty of altering the screen dump so that the seconds variable appears in
boldface—that’s the variable I'm most interested in.
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OxFDFDFA(6... | end_ticks 109003
i 10000
seconds 7.81667
start_ticks 108534
total_ticks 469 |
P The_Rect 0x00B89F18 | |

void Do_Time_Consuming_Stuff({ void >
{

- start_ticks = LMGetTicks();

- for ¢ i =0; i < 10000; i++ >
{

MoveTo( 20, 20 J;

FillRect( &The_Rect, &qd.black »J;
FillRect( &The_Rect, &gd.white J;

b

end_ticks = LMGetTicks();

seconds = total_ticks / 60.0;

® 1

» )

=

Line: 100 [ Source

long i
long total_ticks, starti_ticks, end_ticks;
float seconds;

total_ticks = end_ticks - start_ticks;

FiGURE 13.2 TIMING THE EXECUTION OF A FUNCTION THAT
CONTAINS No cALLs To WaitNextEvent ().

Next, I've added a call to WaitNextEvent() inside the loop. Now, the
user can interrupt the Do_Time_Consuming_Stuff() function—which
takes about 8 seconds to execute—at any time by just pressing a key.
Here’s the revised function:

void Do_Time_Consuming_Stuff( void )

{

long g
EventRecord evt;

fapr  fi=0; 1 < 100003 q++_)

{

MoveTo( 20, 20 );
Fi11Rect( &The_Rect, &qd.black );
FilTRect( &The_Rect, &qd.white );

if ( WaitNextEvent( keyDownMask, &evt, OL, nil )
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goto escape;

escape:
}

I set up a small CodeWarrior program that included this new version of
Do_Time_Consuming_Stuff() and added the calls to LMGetTicks().
This time, when the function was left to execute uninterrupted, it took
about 29.8 seconds to execute—that’s shown in Figure 13.3. This
increase in execution time from about 8 seconds to about 30 seconds was
caused by the numerous calls to WaitNextEvent(), and by the subse-
quent Mixed Mode instructions that needed to be generated.

ER————— IotsllINETest ———— -

OxFDFDFA (68.. |43 end_ticks 119952 _‘Q
™ b evt 0x00BEB1BC
EmToNatEndMo... i 10000
—_start seconds 29.7833
start_ticks 118165
total _ticks 1787
P The_Rect 0x00B89F18 :gj,‘

void Do_Time_Consuming_Stuff( void >
{

long 15

EventRecord evt;

long total_ticks, start_ticks, end_ticks;
float seconds;

- start_ticks = LMGetTicks();
- for ¢ i =0; i < 10000; i++ )
{

- MoveTo( 20, 20 J;
- FillRect{ &The_Rect, &qd.black »J;
- FillRect{ &The_Rect, &gd.white J;

- if ¢ WaitNextEvent( keyDownMask, &evt, OL, nil
goto escape;
}

escape:
end_ticks = LMGetTicks();
total_ticks = end_ticks - start_ticks;
seconds = total_ticks / 60.0;

»
Line: 103 [ Source - [&]

=]

FiGURE 13.3 TIMING THE EXECUTION OF A FUNCTION THAT CONTAINS
AcALL To WaitNextEvent() IN EACH LOOP ITERATION.
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A First Solution—Fewer Calls to WaitNextEvent()

One simple way to speed up a function’s execution—while still giving the
user the power to terminate the function—is to simply reduce the num-
ber of calls to WaitNextEvent (). There’s no need to make this Toolbox
call at every pass through a loop. Instead, keep a count of the number of
times through the loop, and call WaitNextEvent() only every x passes
through the loop. I chose a value of 10 for x, which means that
WaitNextEvent () will be called only every tenth pass through the loop.
Here’s a look at the latest version of Do_Time_Consuming_Stuff():

void Do_Time_Consuming_Stuff( void )
{

long i

EventRecord evt;

short count = 0;

for (i =0; i < 10000; i++ )
{
count++;

MoveTo( 20, 20 );
Fi11Rect( &The_Rect, &qd.black );
Fil1Rect( &The_Rect, &qd.white );

if ( count == 10 )
{
count = 0;
if ( WaitNextEvent( keyDownMask, &evt, OL, nil )
goto escape;
}
}

escape:
}

This greatly sped up the function execution, while preserving the func-
tion’s ability to catch and respond to a keyDown event. Figure 13.4 shows
that function execution time has been reduced from almost 30 seconds
to just over 10 seconds.
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E=———"—"— Some liINETest =————10=

OxFDFDFA (68K) [4] i 10000
0x134054{68K) seconds 10.2667
EmToNatEndMoveP.. 57 start_ticks 136305

void Do_Time_Consuming_Stuff( void >
{

long

1
EventRecord euvt;
long total_ticks, start_ticks, end_ticks;
float seconds;
- short count = 0;

- start_ticks = LMGetTicks();

- for ¢ i =0; i < 10000; i++ >
{

- count++;

- MoveTo( 20, 20 J;
- FillRect( &The_Rect, &qgd.black J;
- FillRect( &The_Rect, &qd.white J;

- if ¢ count == 10 >
{

- count = 0;

- if ¢ WaitNextEvent( keyDownMask, &euvt, OL, nil >
goto escape;

}

escape!
end_ticks = LMGetTicks();
total_ticks = end_ticks - start_ticks;
seconds = total_ticks / 60.0;

® '

» }
Line: 110 | Source v |4

FiGURE 13.4 TIMING THE EXECUTION OF A FUNCTION THAT CONTAINS
caLLs To WaitNextEvent () EVERY TENTH LOOP ITERATION.

A Second Solution—Timing the
Calls to WaitNextEvent()

A second solution to reducing WaitNextEvent () mixed mode time is to
call the function at a specific interval of time. This solution fits more pro-
gramming circumstances than the previous one. For instance, you may
have a function that doesn’t have an unvarying execution time. Some
loop iterations or some section of the function may take longer to exe-
cute depending on the values of certain passed parameters or global vari-
ables. For such a case you’ll want to check to see how much time has
elapsed since the previous call to WaitNextEvent () was made. If a suffi-
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cient amount of time has passed, call WaitNextEvent() again. Below is
the final version of Do_Time_Consuming_Stuff():

fdefine TIME_BETWEEN_WNE 15

void Do_Time_Consuming_Stuff( void )
{

long i

EventRecord evt;

Tong time_to_call_WNE = 0;

for ( i =0; i < 10000; i++ )

{
MoveTo( 20, 20 );
Fi11Rect( &The_Rect, &qd.black );
Fi1TRect( &The_Rect, &qd.white );

if ( LMGetTicks() > time_to_call_WNE )
{
if ( WaitNextEvent( keyDownMask, &evt, OL, nil )
goto escape;
time_to_call_WNE = LMGetTicks() + TIME_BETWEEN_WNE;
}
}

escape:
}

This version of Do_Time_Consuming_Stuff() calls WaitNextEvent()
only if one quarter of a second has passed since the last call. The con-
stant TIME_BETWEEN_WNE establishes this time—15 sixtieths of a second is
one quarter of a second. The time_to_cal1_WNE variable starts with a
value of 0, which will of course be less than whatever value is returned by
LMGetTicks (). So the first pass through the loop will always invoke
WaitNextEvent (). After WaitNextEvent () is called, the value of
time_to_cal1_WNE is changed to the current system tick count plus the
15 tick count buffer. That means WaitNextEvent() won’t get invoked
until at least a quarter of a second has elapsed. Figure 13.5 shows that
using this timed method, Do_Time_Consuming_Stuff() takes only 8.5
seconds to execute—much better than the 30 seconds the function takes
to execute when WaitNextEvent() is called at each pass through the
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loop, and not too much slower than the 7.8 seconds the function takes to
execute when no WaitNextEvent() calls are in the loop.

True, there’s one at each pass through the loop. But this
routine is ported to native PowerPC, so there’s no mode
switching involved. And you can see from Figure 13.5 that
the timing of the loop doesn’t suffer from the over 10,000
calls to LMGetTicks().

' But wait! What about all those calls to LMGetTicks()?
N4

M= — IimedliNFTest=————[}§

0xFDFDFA (68K) count 32
0x134054 (68K) [E end_ticks 234001
EmToNstEndMoveParams g P evt 0x00BEB1BC
—start i 10000

main seconds 6.5

#define TIME_BETHEEN_WUNE 15
void Do_Time_Consuming_Stuff< void >
{

long i
EventRecord evt;

long total_ticks, start_ticks, end_ticks;
float seconds;

- long time_to_cal | _WNE = 0;

- short count = 0;

- start_ticks = LMGetTicks();
- Eor( i =0; i < 10000; i++ >

- MoveToC 20, 20 ;
- FillRect¢ &The_Rect, &qd.black J;
- FillRect( &The_Rect, &qd.white );

- if ¢ LMGetTicks() > time_to_call WNE )
{

- if ¢ WaitNextEvent( keyDownMask, &evt, OL, nil > >
goto escape;

- time_to_cal | _WNE = LMGetTicks() + TIME_BETWEEN_WNE;

- count++;
}
}

Line: 114 [ Source v [ &JiE

=

Ficure 13.5 TIMING THE EXECUTION OF A FUNCTION THAT
CONTAINS TIMED cALLs To WaitNextEvent ().
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MisCELLANEOUS PERFORMANCE ENHANCEMENTS

L imiting calls to WaitNextEvent() is the simplest single step you can
take to improve the performance of your PowerPC application.
There are, however, a few other tips you’ll want to consider.

Align Data Structures

As described in Chapter 10, make sure that your compiler is set to
PowerPC structure alignment whenever possible. The Power Mac can
access struct members from a struct that has been appropriately
padded much more quickly than it can access members of a struct that
was specifically aligned for a 680x0-based Macintosh.

You’ll only need to use #pragma options align =mac68K when you
know your application will be transferring data between a 680x0-base
Macintosh, or if it will be running on a network with both Power Macs
and 680x0-based Macs.

v

Move Floating-Point Parameters
to the End of the List

One subtle but sometimes noticeable change you can make to your code
is to move all floating-point parameters to the end of the parameter list
for application-defined functions. If you have a routine with the follow-
ing parameters:

void My_Function( double d_1, double d_2, double d_3,
double_4, int i_1, int i_2, int, i_3 )
Change the ordering of the parameters to this:

void My_Function( int i_1l, int i_2, int, i_3,

double d_1, double d_2, double d_3,
double_4 )
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The reasoning behind this switch? You’ll reduce memory accesses. The
PowerPC contains eight general-purpose registers that are reserved for
the first eight function parameter words. These eight registers will always
be used first—no matter what type of parameters are first encountered.
Once these eight words are filled, the PowerPC will use either the stack
or some of its 13 floating-point registers to hold the remaining parame-
ters. If the parameters aren’t floating-point values, they’ll be written to
the stack—and that means memory access. If the parameters are floating-
points, they’ll stay in the PowerPC’s floating-point registers.

In my first example, repeated below, the eight words of the general
purpose registers will quickly be filled by the double parameters—each
double occupies 8 bytes, or two PowerPC words. That means that the last
three parameters, the integers, will all be written to the stack.

void My_Function( double d_1, double d_2, double d_3,
double_4, int i_1, int i_2, int, i_3 )

Now consider what happens when the ordering of the parameters is
changed—as in the version of My_Function() that’s shown below.
Here, the first three parameters—the integers—would go into three of
the PowerPC’s general purpose registers. Next, the four double para-
meters would go into four of the 13 PowerPC floating-point registers. A
simple rearranging of the parameters results in the elimination of
memory access.

void My_Function( int i_1, int i_2, int, i_3,
double d_1, double d_2, double d_3,
double_4 )

CHAPTER SUMMARY

Using the techniques provided in the previous chapters of this book will
allow you to port any existing 680x0 application to native PowerPC code.
There are a few easily overlooked tips you’ll want to follow, however, to
push the most performance out of your Power Mac.
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The single most important change you can make to your source code
is to limit the number of calls that are made to WaitNextEvent(). The
Event Manager hasn’t been ported to native PowerPC code, so you’ll want
to institute some sort of timing code to limit extra calls to this routine.

You can look over the parameter list of each of your program’s appli-
cation-defined functions to verify that floating-point parameters (float,
double, and Tong double), all appear at the end of the lists. That makes
it easier for the PowerPC to work with function calls. Finally, make sure
that your PowerPC-only applications don’t have struct alignment set to
680x0 alignment. The PowerPC can access struct members much more
quickly if those members fall on boundaries set for the PowerPC.
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__powerc macro, 242-248

__POWERPC macro, 241-248

32-bit clean software, 49, 248-249

680x0 microprocessor chip, see
Motorola microprocessors

681L.C040 Emulator, see Emulator
software

90\10 rule, 47

A

Ab world, 82
accessor functions, 252-253
AEDesc data type, 372

AFEDescList(), 372-373

AEGetKeyDesc(), 371-372

AEGetNthPtr(), 372-373

AEInstallEventHandler(), 365-
367, 369

AEProcessAppleEvent(), 363-365,
369

Alert(), 136, 286

alerts, PowerPC-only warning,
193-199

align pragma options, 261-263,
389

ANSI C compliance, 230-237

Apple Desktop Bus (ADB), 7

Apple event handlers, 364-367,
370-375
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Apple Events

AEDesc data type, 372

AEDescList(), 372-373

AEGetKeyDesc(), 371-372

AEGetNthPtr(), 372-373

AElnstallEventHandler (),
365-367, 369

AEProcessAppleEvent(), 363-
365, 369

applications and,
367-375

client application, 362

core events, 362

defined, 362

DescType data type, 372

dispatch table, 366

event handlers, 364-367, 370-
375

FSSpec data type, 373

installing event handlers, 369-
370

kAEOpenApplication con-
stant, 365

kKAEOpenDocuments con-
stant, 365

kAEPrintDocuments constant,
365

kAEQuitApplication constant,
365

kCoreEventClass constant,
365

kHighLevelEvent constant,
363
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NewAEEventHandlerProc(),
366
server application, 362
Apple Macintosh Programmer’s
Workshop (MPW), 230
Apple RISC Software Developers
Kit (SDK), 229
AppleScript, 105, 106-109
application partition, 249
application code fragment, 73
architecture, see runtime environ-
ment
arithmetic logic unit (ALU), 38

bit ordering, 31-32

BNDL resource, 332-339

branch instructions, 32-36

branch prediction, 35-36

Branch Processing Unit (BPU),
32-36,38

business users, 8

C

cache memory
coherency, 39
data, 39-41
defined, 39
instruction, 41-43
snooping logic, 39-40
CautionAlert(), 136
CDKdemoPPC, 111-131



Index

cfrg resource, 99, 119, 121, 173-
175, 202-203, 308-309
CISC technology
condition code register
(CCR), 14, 16-17, 21
defined, 2
evolution of, 14
instruction execution, 14-17
instruction timing, 17-19
limiting factors of, 16-17
status register, 14
client application, 362
CloseConnection(), 291, 306
CloseResFile(), 286
Code Fragment Manager (CFM)
defined, 74
loading fragments, 75-78
code fragments
containers for, 275-277
creation of, 274
defined, 65, 73
symbols in, 75, 79-80
code resource fragment, 74
CODE resources, 172, 173-175,
200-201, 309
coherency, 39
Companylnfo, 292-300
compatibility issues, 9-11
compilers
PowerPC, 87-88
see also Symantec CDK
compiler
see also Metrowerks

CodeWarrior compiler
complex instruction-set comput-
er, see CISC technology
condition code register (CCR),
14, 16-17, 21
condition register (CR), 21
conditional compilation direc-
tives, 145, 238-248
containers, code fragment, 275-
277
ControlActionUPP, 148-149
core events, 362
cross-mode calls, 58-61

data alignment
680x0, 256-258
compatibility, 261-263
lasting effects of, 265
manual, 267-271
padding, 256-260
PowerPC, 258-260
problems with, 260-261
structures/variables, 265
testing, 263-266
data fork erasing, 202-206
data section, 76-77
debugging, 264
DFerase utility, 204-206
dispatch table, 366
DisposRoutineDescriptor(), 143
DOS/Mac compatibility, 8-9
double data format, 211, 212-213
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double-double data format, 211-
213

double_t data type, 216-217

DrawText(), 47

dynamically linked libraries, see
import libraries

Emulator software
cross-mode calls, 58-61
defined, 49-50, 225
mode switches, 50-65, 58
engineers, 8
EraseRgn(), 47
error -192 ID, 169-170, 194
error checking, 344-345
Ethernet, 7
event handlers, 364-367, 370-375
EventRecord data type, 347
example programs )
CDKdemoPPC, 111-131
Companylnfo, 292-300
fat binary stripping, 200-208
fat binary, 176-193
graceful exit, 193-199
MWdemoPPC, 90-104
PICTchooser, 339-349
TestAppl, 301-312
TestApp2, 313-324, 349-358
TestApp3, 367-375
UPPdemol, 152-156
UPPdemo2, 157-164
exiting gracefully, 193-199
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expression evaluation, 218-223

Extended Common Object File
Format, 277

extended data type, 211, 216-217

extension fragment, 74

F

fat binary applications
creating with CodeWarrior,
176-184
creating with Symantec, 184-
193
defined, 145, 167, 170
forks of, 173-176
stripping to PowerPC-only,
167, 200-209
filter functions, 134-136, 140-143,
146-148, 154-156
float.h header file, 228
floating-point registers (FPR), 39
Floating-Point Unit (FPU), 37-39
forks, resource and data, 171-176
fp.h header file, 213, 216-217
Fragl.oad.h header file, 283, 304
fragments, see code fragments
FSMakeFSSpec(), 288, 305
FSpOpenDF(), 341
FSpOpenResFile(), 285
FSRead (), 342
FSSpec data type, 285, 288, 304-
305, 373
function
calls, 33-36
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declarations, 233-236
prototypes, 236-237
return types, 233-236

general purpose registers
(GPR), 38

Gestalt(), 57

gestaltProcessorType selector, 57

GetDiskFragment(), 289-291, 305-
306, 312

GetEOF(), 341

GetFontInfo(), 47

GetNewCWindow(), 353

GetSharedLibrary(), 326-328

global variables, 76-77, 82

glue code, 60-61

GrayRgn, 251-253

HideWindow(), 375
HiWord(), 320

icons, import libraries, 332-339,
348-349

import libraries
advantages of, 69-73, 286-287,

315-316

CloseConnection(), 306
connections, 278-279
creating, 291-300

Creator, 295

data fork size, 300

defined, 65, 68, 277

entry points, 279, 296

export symbols, 278

GetDiskFragment(), 289-291,
305-306, 312

GetSharedLibrary(), 326-328

icons for, 332-339, 348-349

import symbols, 278

InitBlockPtr data type, 283,
343

initialization routine, 279-280,
297-298, 342-345

loading via menus, 312-313

loading, 288-291

main routine, 279, 281, 346-
347, 353-358, 359-360

plug-in tools, 315-316

qd globals and, 358-360

resource access, 280, 284-286

shlb type, 296, 324-328

special routines, 279

symbols, 278

termination routine, 279, 281,
345-346

testing, 300-312

Type, 295

unloading, 291

uses for, 316

InitBlockPtr data type, 283, 343
initialization routine, 279-280,
297-298, 342-345

397




Programming the PowerPC

Insignia Solutions, 8

installing event handlers, 369-370

instruction set architecture, 58,
139

INT_MAX constant, 229

integer exception register (XER),
38

Integer Unit (IU), 37-38

InterfaceLib, 93

KAEOpenApplication constant,
365

kAEOpenDocuments constant,
365

kAEPrintDocuments constant,
365

KAEQuitApplication constant,
365

kCoreEventClass constant, 365

kHighLevelEvent constant, 363

KillPicture(), 345

L

latency, 25
libraries, 213-214
limits.h header file, 228, 231
Line(), 47
linked libraries
creating, 68
defined, 68
MacTraps, 68
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LMGetGrayRgn(), 252

LMGetTicks(), 387-388

LoMem.h header file, 253

low-memory system globals, 249-
253

LowMem.h header file, 252

LoWord(), 320

Mac/DOS compatibility, 8-9
Mac/Windows compatibility, 8-9
mac68k pragma, 261-263, 389
MacHeadersPPC, 96-97, 177, 248
Macintosh Programmer’s
Workshop (MPW), 230
MacTraps, 68
main routine, 279, 281, 346-347,
353-358, 359-360
MathLib, 93, 213
MAXINT constant, 229, 230-232
memory address bit size, 249
Memory control panel, 249
Memory Management Unit
(MMU), 56
Memory Manager, 47
Metrowerks CodeWarrior compiler
adding files to, 92-96
application builing, 103-104
cfrg resource, 99, 308-309
defined, 87, 88-89
example program, 90-104
fat application building, 176-
184

(
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fat binaries and, 104
import libraries, 292-300, 347-
349
InterfaceLib, 93
libraries and, 96-98
MacHeadersPPC, 9697, 177,
248
MathLib, 93
MWCRuntime.Lib, 93
preferences, 96-98
prefix file, 96-97
project creation, 90-92
resource files and, 98-100
SIZE resource, 99, 308-309
xSYM file, 310
minimum evaluation format, 219-
223
Mixed Mode Manager
cross-mode calls, 58-61
defined, 49-50, 58, 133
mode switches, 50-65, b8
ModalDialog(), 134-136, 140, 142,
152-156
ModalFilterUPP, 141
mode switch, 52
Motorola microprocessors, 56
multimedia authors, 8
multiply-add array, 39
MWCRuntime.Lib, 93
MWdemoPPC, 90-104

nanokernel system software, 50

native software, defined, 47
NewAEEventHandlerProc(), 366
NewControlActionProc(), 148-
149
NewHandle(), 341-342
NewModalFilterProc(), 141
nil, in place of UPP, 149
NoteAlert(), 136
numeric environments
defined, 209
see also SANE
see also PowerPC Numerics

0

OpenDeskAcc(), 321

optimizing PowerPC code
data structure alignment, 256-

271, 389

LMGetTicks(), 387-388
parameter ordering, 389-390
ported traps, 380
WaitNextEvent(), 380-388

P

partitions, memory, 249

PEF file format, 277

PicHandle data type, 342

PICT files, opening, 339-342
PICTchooser, 339-349

pictures, displaying, 339-342
pipelining, 25

plug-in tools, seeimport libraries
ported system software, 46-47
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porting code

32-bit clean, 248-249

ANSI C compliance, 230-237

assembly language, 229

comp data type, 218

conditional compilation, 238-
248

declarations, function, 233-
236

extended data type, 216-217

int data type, 230-232

long data type, 232

low-memory system global
variables, 249-253

prototypes, function 236-237

qd global variable, 239-241

QuickDraw globals, 239-241

return types, function, 233-
236

short data type, 232

single source code file, 237-
238

thePort global variable, 239-
241

universal header files, 226

see also universal procedure
pointers

Power Macintosh

compatibility issues, 9-11
developer support, 10-11
multimedia versions, 6
naming of, 5

original release, 5-9
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sales of, 1
System software version, 9, 49
powerc macro, 242-248
POWERPC macro, 241-248
PowerPC Numerics
680x0 and, 210
comp data type, 218
defined, 209
double data format, 211, 212-
213
double-double data format,
211-213
double_t data type, 216-217
expression evaluation, 218-
223
extended data type, 211, 216-
217
fp.h header file, 213, 216-217
libraries, 213-214
MathLib, 213
minimum evaluation format,
219-223
PowerPC and, 210
scalb(), 217
single data format, 211, 212-
213
pragma options, 261-263, 389
Preferred Executable Format, 277
prefetching, 31
prefix files, 96
printf(), 263
procedure pointers
defined, 62, 136
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errors compiling, 144
ModalDialog(), 134-136, 142
UPPs and, 136-140
Process Manager, 173-174
ProcPtrs, see procedure pointers
program segmentation, 67,
76-77
prototypes, function 236-237
publishers, 8

Q

qd global variable, 124, 188, 239-
241, 358-360
QuickDraw, 47

reduced instruction-set computer,
see RISC technology
reset pragma, 261-263, 389
resource not found error, 169-
170, 194
return types, function, 233-236
RISC instructions
Branch Processing Unit and,
32-36
building, 3-4, 22
dependencies, 22
execution, 21-24
fetching, 30-36
latency, 25
pipelining, 25
prefetching, 31

queue, 31, 32-36
rearrangement, 22
scheduling, 22-24
stalls, 24
throughput, 25
timing, 25-27
RISC Software Developers Kit
(SDK), 229
RISC technology
basic operation of, 3
benefits of, 4
condition register (CR), 21
defined, 3
evolution of, 20-21
latency, 25
pipelining, 25
stalls, 24
throughput, 25
see also RISC instructions
routine descriptors
creating, 141, 149
defined, 59, 62-63
described, 139
NewModalFilterProc(), 141
runtime environment
defined, 66
overhaul of, 66-67

nl

SANE
comp data type, 218
defined, 209
expression evaluation, 218
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extended data type, 211, 216-
217
libraries, 213
PowerPC and, 210
SANE.h header file, 213, 216-
217
SANE.lib, 213
scalb(), 217
see also PowerPC Numerics
scalb(), 217
Segment Manager, 172
segmentation, 67, 76-77
SetDItem(), 150-152
SetFPos(), 341
SFIypeList data type, 340
shared libraries, see import
libraries
Shared Library Manager, 78
ShowWindow(), 375
SHRT_MAX constant, 231-232
SIZE resource, 99, 119-120, 173,
308-309
snooping logic, 39-40
SoftWindows emulation software,
8
special purpose register (SPR), 39
special routines, 279
stalls, 24
Standard Apple Numerics
Environment, see SANE
StandardFileReplay data type, 340
StandardGetFile(), 136, 340
status register, 14
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stereo input/output, 7
StopAlert(), 136
superscaling, 36-39
Symantec CDK compiler
adding files, 115-117
AppleScript and, 105, 106-109
application building, 121,
126-131
build errors, 129-130
cfrg resource, 119, 121
defined, 87, 105
example program, 111-131
fat application building, 184-
193
int, size of, 230-231
memory partitions, 119-120
project creation, 112
project folder, 109-112
qd global variable, 124, 188
resource files and, 112-115
SIZE resource, 119-120
ToolServer, 105
translators, 244-247
symbols, 278
SysEqu.h header file, 252
System 7.1.2, 9, 49
system global variables, 249-253
system heap, 249
system partition, 249
system software
porting of, 46-49
PowerPC version, 9, 49
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L)
Table of Contents (TOC)
defined, 79-80
pointers and, 81-84
TVectors and, 79-80
termination routine, 279, 281,
345-346
TestAppl, 301-312
TestApp2, 313-324, 349-358
TestApp3, 367-375
thePort global variable, 239-241
throughput, 25
ToolServer, 105
TrackControl(), 136, 147-149
transition vectors
defined, 78-79
pointers and, 78-79, 83-84,
136
Table of Contents and, 79
translators, 244-247
TVectors, see transition vectors

universal header files, 226
universal procedure pointers
(UPP)
conditional use of, 145-146
ControlActionUPP, 148-149
defined, 138-139
disposing, 143
DisposRoutineDescriptor(),
143

errors compiling, 144, 150
local/global usage, 254-255
ModalDialog(), 140, 152-156
ModalFilterUPP, 141
NewControlActionProc(),
148-149
NewModalFilterProc(), 141
nil, in place of UPP, 149
SetDItem(), 150-152
user items and, 150-152, 157-
164
UserltemUPP, 150-152, 163
UniversalProcPtr, see universal
procedure pointers
UnloadSeg(), 76-77
UPPdemol, 152-156
UPPdemo?2, 157-164
user items, 150-152, 157-164
UseResFile(), 285
UserItemUPP, 150-152, 163
USEROUTINEDESCRIPTORS
macro, 238-239

I<i

Values.h header file, 228, 231
variables, missing, 264
vers resource, 292-293
Virtual Memory Manager, 49

W

WaitNextEvent(), 380-388
Windows/Mac compatibility, 8-9
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X

XCOFF file format, 277
xSYM file, 310

404










Programming the PowerPC

ABourt THis Disk

The one 1.4 M disk contains a single folder named PowerPC
Programming f. Within this folder are three more folders. The first con-
tains a simple utility program that you’ll use in Chapter 8. The other two
folders holds source code files and project files for each of the examples
presented in the this text. One folder holds Metrowerks CodeWarrior
projects, the other holds Symantec Cross-Development Kit (CDK) pro-
jects. If you have either of these compilers, this disk provides you with
everything you need to get started.

This disk is a Macintosh 1.4M high-density disk. All newer model
Macintosh computers come with the SuperDrive—a 1.4 M high-density
floppy drive. If you have an older Macintosh with an 800 K double-densi-
ty floppy drive, you won’t be able to use this disk. You can, however, if you
find a friend or coworker who has a SuperDrive. That person can copy
the folders to two 800 K disks for you. The files on this 1.4M disk are not
compressed or archived—just copy them to your hard drive and use
them “asis.”
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