















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































e e — ... A Giuide to EasyApp

Window-Level Services

Window-level services support window-related behaviors. Because the content and
behavior of a window in any arbitrary application is essentially unpredictable, this
imposes a serious design constraint. How can EasyApp provide support for undefined
operations?

The solution is to borrow from object-oriented design principles and make the
window responsible for its own behavior. EasyApp causes the behavior to happen,
but the precise nature of the behavior remains undefined until you provide it.

Although the actual response may vary substantially, there are several clearly
defined moments when all windows must respond to identical events. When such a
moment arrives, EasyApp sends a message to the window identifying the nature of
the event and provides any data necessary to respond to the event. It is then up to
the window to respond appropriately.

Whenever you see a line of code that looks like this:

error = easyWindow->DoWriteData(macWindow, &newFile);

EasyApp is sending a message to the window. In this case it is telling the window that
it is time to write data to a file, and provides information about the file.

There are about 45 such window messages in EasyApp. These are categorized as
messages that pertain to:

¢ File operations

Edit menu operations

Event handling

General window behavior

¢ Window content behavior

¢ Menu management at the window level
¢ Miscellaneous window behavior

EasyApp follows some naming conventions that can help you identify what’s going
on. All window messages begin with the word “Do,” like powritepata. This is not a
function; it’s the name of a variable that holds the address of a function. The distinc-
tion is important.

Each message must have a corresponding function that responds to the message,
even if that function does nothing. You put the address of the function in the “Do”
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variable. These variables are fields in the easywindow data structure declared in
EasyApp.h.

EasyApp provides default response functions for many messages. The name of each
of these functions replaces the “Do” of the message with the word “Base.” The default
function that responds to the powriteData message is BasewriteData(). The “Base”
functions are all located in the file windowproc.c. The word “Base” emphasizes the
default nature of the function.

In many cases, the default response function serves your application just fine. In
other cases, you must replace the default behavior with behavior specific to your
application.

In EasyApp there are about 85 hooks or window messages that you can override. It
might seem like you would have to write a tremendous amount of code to override 85
functions, and that’s true. The good news is, you do not have to replace them all.

EasyApp provides default behavior for most of the hooks and messages. You will find
that the default behavior will be perfectly acceptable for your application in many
cases.

The question remains, how do you modify default behavior? In fact, there are two
questions to answer, one practical and one strategic.

The strategic question is, “What techniques do I use when modifying default behav-
ior?” In general, you have two strategies you can follow: You can augment the default
behavior or you can replace it entirely. Sometimes one strategy is better, sometimes
the other. It depends upon how different your desired behavior is from the default
behavior. That will be discussed in just a bit.

But first, you need to ask and answer the practical question, “How do I call my own
functions?”

Calling Your Own Functions from EasyAnp
The method for calling your own functions differs for hooks and messages.
For hooks, you simply call your own function in addition to or in place of the default

EasyApp function. For example, here is the default code for the hook to initialize the
Toolbox. It calls the default function EasyInitToolbox() to initialize the Mac OS.
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void InitToolboxHook (void)

{
EasyInitToolbox();

/* call your own routine for additional initializing */

}

As you develop your own application, you may take a look at EasyInitToolbox() and
decide that it doesn't do everything you need it to do. You don’t have to replace it.
After the existing call, you can simply call your own function. (Notice how the com-
ment tells you the same thing.) You have just modified the default EasyApp behavior
for initializing the Toolbox by augmenting the default behavior.

For window messages, the process is a bit more complicated.

In the Easywindow data structure declared in EasyApp.h, there is a long series of
fields—the names of which are the window messages. For example, an EasyWindow
has fields such as boActivate, DoUpdate, DoDraw, DoWriteData, and so forth. Like all fields,
these fields are variables. They are declared as variables of type windowproc. A
windowProc is a pointer to a function that responds to a window message. Each of the
“Base” window functions is a WindowProc.

When you create a new window, you must fill in each and every one of these fields
with a good value. For example, for the poActivate field, you provide the address

of the function that you want to handle that message. In the default EasyApp, that’s
BaseActivate().

If you want to replace that with your own behavior, you install the address for your
own function in the poActivate field, perhaps named myActivate(). Then, every time
EasyApp sends a DoActivate message to your window, the Myactivate() function is
called instead of the BaseActivate() function. You have replaced the default EasyApp
response to the message with your own response.
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Different types of windows can respond differently to the same message. Simply
install the pointer to the desired response function for each window. They do not
have to be the same. EasyApp sends the same message to each window, but the
windows respond differently because each window “knows” how it is supposed to
respond to the message.

In summary, for hooks you simply call your own function in addition to or in place of
the existing code in the hook function. For windows, you install a pointer to your
function in the appropriate “Do” field of the Easywindow record.

Now let’s take a look at the strategies you can use: augmenting behavior or replacing
behavior. This discussion applies to both hooks and window messages.

Augmenting Behavior

In some cases EasyApp will do most of what you want, but it won’t do everything you
want. The LoadcursorsHook () is a perfect example—it calls EasyLoadCursors(). You take a
look at this function and see that it puts the basic cursors in the EasyApp global
structure. However, you want to use additional cursors.

In the hook function, after the existing call to asyLoadcursors(), you call your own
function. The EasyPuzzle application does this by calling 1nitPuzzlecursor().

With this approach you don’t reinvent the wheel, you simply put a new spin on it.
You take advantage of all the functionality provided for you in EasyApp, and just add
a little more for yourself. This is the best way to modify behavior because you know
that EasyApp's default behavior still exists unchanged.

You can call your function before the default behavior or after, depending upon what
is appropriate under the given circumstances. Most of the time you'll call your
function after using the EasyApp default services.

You can augment window behaviors, as well. You must substitute your own function,
but your new function calls the original base function in addition to performing its
additional tasks.

The updatepuzzleMenus() function does just that. When EasyApp sends a DoupdateMenus
message to an EasyPuzzle window, updatePuzzleMenus() is the response function.
However, the puzzle doesn’t want to completely replace menu updating behavior,



— A Guide to EasyApp

it just wants to augment it. So the first thing it does is call BaseupdateMenus() to dupli-
cate the default behavior. Then it makes a few changes.

If the changes were extensive, it might be more efficient to replace the default behav-
ior completely. You must use your judgment as to when it is better to augment, and
when it is better to replace a behavior entirely.

When you decide to replace default behavior entirely—either a hook or a message—
you must exercise a little care. The default functions frequently perform some critical
service without which the behavior will fail utterly. If your replacement function does
not perform the same service, you could be in big trouble.

You must ensure that any critical functionality implemented in the default function—
or in any function it calls—is duplicated in your own function. In fact, a reasonable
approach for implementing a complete replacement of a default function is to make a
copy of the default function, rename it, and then make modifications to it.

For hooks, you remove the existing call to the “Easy” default function and substitute a
call to your own function. For window behaviors, you create a replacement function
and substitute it for the default function in the appropriate EasyWindow “Do” field.

Sometimes you don’t want to respond to a message. EasyPuzzle has some good
examples of that. There is no zoom box in an EasyPuzzle window. Therefore it does
not want to respond to a bozoom message, should one arrive. However, every message
must have a handler!

The solution is simple. You install a do-nothing function as the response function.
There is one provided for you in EasyApp, in the file windowProc.c. Its name is
EmptyProc(). Use this function as the response function for any message to which you
do not wish to respond.
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Hooks versus Messages

In some cases you can jump into the flow of control by replacing a hook or by replac-
ing a window behavior. Usually, there is a significant difference in the net effect, and
one option is better for you. Keep the distinction between application-level and
window-level services in mind to help you decide which is the better way to modify
default behavior.

Let’s use a mouse-click event as an example. This is a critical event in the operation
of almost any application. How you handle a mouse click in many ways defines your
application.

EasyApp detects the mouse click for you and calls MousebownEventHook () right away.
This is your first opportunity to modify default behavior. The default hook function
calls EasyMouseDown ().

EasyMouseDown () is a relatively complex function that takes care of a lot of the mouse-
down event parsing. This function identifies the front window and the hit window,
determines whether the click is in the menu bar, title bar, grow box, close box, zoom
box, desktop, DA, or in the content area of your window. In response to all the
possibilities, it calls a wide variety of hook functions or sends messages to the
window involved.

EasyMouseDown () is carefully designed to be as generic as possible and to handle

all eventualities intelligently. However, it might not be right for your application

as a whole. In that case you can replace the call to EasyMousebown() in the
MouseDownEventHook () function with a call to your replacement function. That function
then becomes responsible for all mouse-down event parsing.

However, it is far more likely that what is really different about your application is
how you handle a click in the content area of your window. If this is all that’s differ-
ent, you don’t need to replace EasyMousebown(). If the click is in the content area of a
window, EasyMouseDown() sends a DoContentClick message to the window. All you need to
do is replace the window behavior, not the entire event-handling mechanism.
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The same kind of potential overlap between hooks and window messages occurs in
several places: key-down events, menu updating and so forth. Whenever faced with
the choice, perform an analysis similar to the mouse-down example. Ask yourself,
“Am [ changing the application’s behavior, or the window behavior?” Most often it
will be a window behavior that you modify. Sometimes it will be the application
behavior. Occasionally you may want to do both.

EasyApp and Menus

Menus are one area where you are certain to add to the default capabilities of
EasyApp. Why? Because EasyApp has no way of knowing what menus you will create
or use.

EasyApp provides complete support for three standard menus: Apple, File, and Edit.
To do this it uses the resources you provide for your application. The default
YourApp.rsrc file contains resources for the three standard menus. If you want to add
any other menus—or change the three standard menus—you must modify EasyApp’s
default behavior in some way.

Let’s look at how EasyApp handles menu creation, updating, and dispatch to see how
you can modify menus in EasyApp.

Menu Creation

When it launches, EasyApp calls easysetupMenus() directly, not through a hook. You
cannot override this function. This function is responsible for adding the three
standard menus to the application using the resources you provide. It also builds the
Apple menu and inserts the menus in the menu bar.

If you want different items in the standard menus, modify the resources. For example,
you should change the About item in the Apple menu to reflect the name of your
application.

After installing the three standard menus, EasyApp calls setupappMenusHook(). This
gives you an opportunity to build your own menus and add them to the menu bar.
You do not need to draw the menu bar, EasyApp takes care of that for you.

719



780

EasyApp calls updateMenusHook() whenever menus should be updated. This occurs
when the user clicks the menu bar, when the user types a command-key equivalent,
and when a window activates (because different menus may be appropriate for
different kinds of windows).

The calls to updateMenusHook() occur inside default EasyApp code, some of which you
may override. Remember, if you override default behavior, you are responsible for
making sure that critical functionality is duplicated in your own code. For example, if
you replace the EasyApp default function Easykeybown(), you must ensure that menus
are updated before responding to a keyboard equivalent.

You can modify the menu updating process for all menus, for individual menus, or for
individual windows.

UpdateMenusHook () calls EasyupdateMenus(). You can replace this call if you want to
replace all menu updating behavior.

However, EasyupdateMenus () is very generic. It is unlikely that you need to replace it.
It calls four hooks and sends a message to the front window. The hooks are
UpdateAppleMenuHook ( }, UpdateFileMenuHook (), UpdateEditMenuHook(), and
UpdateAppMenusHook (). EasyUpdateMenus() then sends a DoupdateMenus message to the front
window, if there is one.

The window comes last because it should have the last say as to what menu items
are enabled or disabled. EasyApp does application-level menu updating first, and
window-level menu updating last because the menus should ultimately be window-
dependent.

You may override the individual menu updating hooks. The default Apple, File, and
Edit menu updating functions may be all that your application needs, in which case
you can leave them unchanged. The only one you are certainly going to override is
the updateappMenusHook (). This should call your function to update all the menus
specific to your application.

You may also override the default Baseupdatemenus() response function for the
DoUpdateMenus window message. The default behavior disables the Close item if the
window does not have a close box, and the Revert item if the window has no changes
or no file to which it is attached. It is fairly likely that your windows will require
somewhat more sophisticated menu updating. For example, an EasyPuzzle text
window enables the text-related menus when it comes to the foreground.
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When the user selects an item in a menu, the application must dispatch control to the
correct function. The EasyApp menu dispatch model follows a pattern similar to the
menu updating model.

For every circumstance in which menu dispatch is required, EasyApp calls
MenuDispatchHook (). This function calls EasyMenuDispatch() to see whether EasyApp
handles the menu command. The default EasyMenubispatch() should handle things
quite well for most applications.

You can replace all dispatch behavior by overriding this hook entirely, but it is
unlikely that you will do so. It is more likely that you will augment it. After calling
EasyMenuDispatch(), if the choice is not handled, call your own dispatch function to
handle the choice.

EasyMenuDispatch() first sends a DoHandleMenu message to the front window, if there
is one. If the window does not handle the item, it calls the appropriate hook:
AppleMenuHook (), FileMenuHook (), OF EditMenuHook() for the menu that contains the
choice. If the choice is in your menu, the item is not handled. Control returns to
MenuDispatchHook () where you can call your own function.

You can override the individual menu dispatch hooks, if necessary. Each calls
a related default function, EasyHandleAppleMenu(), EasyHandleFileMenu(), and
EasyHandleEditMenu().

Study these functions to see what they do before replacing them. They are likely to
do everything you need them to do. Each of these functions either calls a hook or
sends a message that you can override to get the behavior you want (without having
to replace all the dispatch code).
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For example, if the user chooses the Page Setup item in the File menu, EasyApp
ultimately calls the pagesetupHook () function. If the user chooses the Cut item from the
Edit menu, EasyApp sends a Docut message to the front window. You can augment or
replace this default behavior, if necessary, rather than replacing all the dispatch
code.

Before dumping dispatch code wholesale, look at the hooks and messages to see
whether you can implement your behavior most efficiently at that level. The only
time you should start replacing dispatch code is if you change the contents of the
menus: adding items, moving them around, and so forth. This is a good argument for
leaving the standard menus exactly as EasyApp sets them up, if this is acceptable for
your application.

If it is not acceptable, make sure you duplicate the functionality provided by the
default EasyApp menu dispatch code.

EasyApp also provides some low-level utility functions. You can call them directly
from your code. These relate to memory management, file access, string manipula-
tion, and other miscellaneous application tasks. The following table lists each file and
the types of utilities it contains.

memory.c Contains memory-related utilities
file.c. Contains file access utilities
utilities.c Contains string and other utilities

Open those files and study the available functions.

You may also want to avail yourself of the error-reporting function in errors.c. You
can augment it through the showerrortook() function.

For all its simplicity, EasyApp can be deep and powerful. When you're trying to figure
out what’s going on, study the source code and the comments carefully. The com-
ments detail the circumstances under which a window message is received or a hook
function called.
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Study how EasyPuzzle modifies the shell’s behavior to see how it is done. EasyPuzzle
intentionally performs every kind of modification discussed in this appendix.

Finally, there is one more feature of EasyApp that should be mentioned. If the window
messages don’t cover what you want them to do, you can create more! Of course,
EasyApp won't call them directly, but you can call them yourself.

If you'd like to see how, study EasyPuzzle. It performs this little trick so it can open a
PICT file as well as a PICT resource. Look in the function that initializes an EasyPuzzle
window. EasyPuzzle adds a boimport message to the window’s vocabulary. Start
exploring, and have a good time discovering! It'’s the best way to learn.
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Numbers
24-bit addressing—Only the low 24 bits of an address are significant.
32-bit addressing—All 32 bits of an address are significant.

32-bit clean—Code that works with the 32-bit Memory Manager. The code makes no
assumptions about an address’s size, nor does it modify any values in a master
block directly. Put another way, it locks, unlocks, or releases blocks using Memory
Manager calls exclusively.

68K Mac—A Macintosh computer that uses a Motorola 68000 family processor:
68000, 68020, 68030, or 68040.

A

A-trap—Processor instructions that begin with hexadecimal value “A” cause an
exception—thus they are trapped. When such an exception occurs, control passes
to the A-trap dispatch table that provides the entry points into the Mac Toolbox.

A5 world—The part of the application’s run-time environment that is accessed as
an offset from the address pointed to by register A5 on 68K Macs. An application’s
globals, QuickDraw globals, and jump table are all part of the A5 world.

access path—Route the File Manager uses to read/write data in a file. Each path
receives a reference number.

activate event—Generated when a window is brought to the foreground.

active window—The front window, it has stripes in the title bar and active controls.
The active window is owned by the foreground application, and is the focus of
most user events.

address—A location in memory.
AlIFF—Audio Interchange File Format, data storage format for sound.
AIFF-C—Compressed sound data storage format.

alert box—A type of modal dialog box that informs or warns the user. There are
three kinds: note, caution, and stop.

alias—A file or data structure that represents another file, directory, or volume.
allocate—To assign a memory block of arbitrary size in the heap.

allocation block—The smallest unit of space on a volume that can be allocated to a
file. Typically consists of a number of logical blocks. The larger the volume, the
larger the number of logical blocks in the allocation block. See also logical block.

ALRT—Resource type that defines an alert dialog box.

ANSI—American National Standards Institute; establishes baseline standards for
all kinds of technical and engineering fields, including computer languages.

API—Application Programming Interface—a collection of related function calls.
Apple event—A high-level event used in interapplication communication.
AppleScript—A high-level scripting language used to control applications.
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application heap—The memory available to your program for dynamic memory
allocation. Does not include the A5 world or the stack.

application partition—All the memory allocated to your application, including the
stack, A5 world, and application heap.

application shell—Code necessary to create a generic, empty application. See also
framework.

argument—See parameler.

array—In C, an indexed list of variables of the same data type.

ascender—Part of a character that extends above the x-height.

ascent line—The line that just touches the top of the tallest ascenders in a font.

ASCIl—American Standard Code for Information Exchange. Standard numerical
values for the roman alphabet.

asynchronous sound—Sound that plays in the background.
auto-key event—Generated when the user presses a key continuously.

background color—The default color used where no drawing takes place, typically
white.

background highlighting—Alternative method of highlighting selected objects when
a window is in the background.

background pattern—The default pattern used when an area is erased.

background printing—The printer driver creates a file on-disk and printing occurs
while your application resumes work.

Bad Thing—Writing code in such a way that things do not go exactly as you planned,
or as they should. For Clarus, a lawn mower.

baseline—The line on which characters in a font rest.
bit pattern—See pattern.

bitmap—A data structure in which (typically) one bit represents one pixel’s state,
either on or off. Also used in basic QuickDraw for eight colors.

bitmap font—A font whose individual characters are represented by a bitmap.
block—An area of contiguous memory in the heap.

BNDL—Resource type in your application used by the Finder to locate icons and
version information.

Boolean value—A true or false value. With respect to numbers, zero means false, and
any non-zero value means true.

breakpoint—Location in source code where a debugger should stop running the
code so you can look around. These are set by the programmer in the debugging
environment before running code.
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bug—A mistake in code. Can be either a mistake in logic or a mistake in the actual
code syntax. Occasionally the cause of a Bad Thing. See also Bad Thing.

bundle bit—Bit in the Finder information for a file that tells the Finder whether it has
already retrieved icons for that file.

bundle—The information that allows the Finder to locate your application and
document icons.

bus error—What happens when the processor is told to access a nonexistent ad-
dress. It cannot use the data bus for that purpose, hence a bus
error results.

button—A control item that consists of a rounded rectangle with a title centered
inside. Buttons are used to present a limited choice of actions.

callback routine—An application-provided routine used by the System. Examples
include event filters, file filters, drag tracking handlers, and so forth.

caret—The insertion point in text, usually a blinking solid line. Not a cursor. See also
cursor.

cast—See type coercion.
CDEF—Resource type for a control definition function.

checkbox—A control item, a small square with an adjacent title. An “X” appears
inside the square if the control is active.

Clipboard—See Scrap.
clipping region—Area in a graphics port where drawing may occur.

close box—Item at the left side of the title bar in some windows. Clicking the close
box closes the window.

closed file—A file with no access path.

code fragment—A piece of executable code in the Power Macintosh environment. It
can be any size. Typically an entire application or a shared library exists in a single
code fragment.

code segment—A section of executable code in the 68K environment, usually limited
to 32K in size. 68K applications typically have more than one segment. Segments
may be swapped in and out of memory as needed, a topic not covered in this book.

CodeWarrior—A very cool development environment for the Macintosh from
Metrowerks.

coercion—See type coercion.

color lookup table (CLUT)—A table that relates index values to individual colors.
Used to choose display colors on an indexed device.

command-key equivalent—Allows the user to choose a menu item by pressing the
command key and another character simultaneously. For example, ¥-N for “New.”



compacting—See heap compacting.

compiler—A magical piece of software that turns source code into object code.
constant—A value that does not change.

content region—The area of a window within which drawing may occur.

control—An item in a window with which the user controls behavior or sets options
for future behavior.

control definition function—A code resource that defines the appearance and
behavior of a control and its parts.

control list—The window record contains the first control. Each control points to the
next control in the window. Taken together, this interconnection is the control list.

cooperative multitasking—An environment where multiple processes run concur-
rently by explicitly surrendering time to the operating system, which mediates
control.

creator type—A four-character code assigned to each file indicating which applica-
tion created it.

current resource file—The default resource file for the Resource Manager. A search
for a resource begins with this file.

cursor level—Determines whether the cursor is visible.

cursor—The onscreen icon that tracks the mouse. Standard cursors include the
arrow, watch, I-beam, and crosshairs. See also caret.

dangling pointer—A nasty beast. Occurs when you dereference a handle to a re-
locatable block, and the block moves. The pointer now points to the wrong
location, and is left “dangling.” This is a Bad Thing.

data fork—An amorphous data store accessed using the File Manager. See also
resource fork.
data stream—An ordered series of bytes.

data type—Identifies the nature of the data to a compiler. For example, short, long,
Boolean, and so forth.

deactivate event—An activate event generated when a window is sent to the back-
ground.

debugger—Software to control program execution so you can see what’s happening
and identify problems.

declare—Inform the compiler of a name you intend to use and its meaning. Does not
allocate memory. With respect to a function, to specify a function prototype. See
also define.

default button—In a dialog box, the button with a bold outline. Pressing the Return
or Enter keys should result in the same action as if the button were clicked.

— Glossary
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define—Allocate memory to hold a variable or data. With respect to a function, to
write the actual code that implements the function. See also declare.

dereference—To look directly at the contents of data referred to by a pointer or
handle. For example, dereferencing a handle gets you the master pointer (the thing
pointed to by the handle). Dereferencing a pointer gets you the data pointed to by
the pointer.

descent line—The line just touched by a font’s longest descenders.
descender—Part of a character that extends below the baseline.

Desktop—Metaphor for the Finder’s working area. Also, the extent of all monitors
attached to the computer.

dialog box—A specialized window for interacting with the user. Classified by window
design and behavior.

dialog item—A control or other item that appears in a dialog.

direct device—A monitor capable of supporting millions of colors. See also indexed
device, color lookup table.

directory ID—Number assigned to each directory by the File Manager.

directory—In the hierarchical file system, a subdivision of a volume. It may contain
other directories (also called subdirectories) or files.

disabled item—An item that does not respond to user actions like clicks or key
presses. Typically displayed dimmed—in gray outlines of text.

disk—A data storage device. Not to be confused with a volume.
disk-inserted event—Generated when the user puts a disk into a disk drive.

disposed handle—A handle whose block has been released back to the Memory
Manager.

dithering—Using patterns of pixels to create the illusion of additional colors or gray
levels.

DITL—Resource type for a dialog item list.
DLOG—Resource type for a dialog window.
document window—An application window, typically containing a data display.

double dereference—What you do to a handle to get at the data to which it refers.
When working with a handle, a single dereference gets you a copy of the master
pointer. A double deference gets you the data pointed to by the master pointer.
Also called double indirection.

drag region—The outline of individual items being dragged using the Drag Manager.
Also, the area of a window's title bar used to initiate moving the window.
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empty handle—A handle whose master pointer is nil. This can happen if the block
has been purged. Also, a handle to a block of zero bytes logical size (that is, a
block of no length).

enabled item—An item that responds to user clicks and actions.
end-of-file—See logical end-offile and physical end-offile.

event filter function—An application-defined function to handle events outside of the
main event loop. Typically attached to modal dialog boxes.

event—Generated by the System to inform applications of user actions and other
significant incidents.

event loop—Code that continuously retrieves and parses events in an application.

F

feedback—Providing information to the user about the state of affairs in an
application.

FIFO—A queue that uses first-in, first-out order. The event queue is a FIFO queue
most of the time. See also LIFO.

file—An ordered group of bytes preserved in some storage medium.

file filter function—An application-provided function to control what types of files
appear in the standard get-file dialog.

file ID—Two meanings. First, the number for the access path to a file (the file refer-
ence number). Also, the number assigned to this file on a volume, analogous to the
directory ID and having nothing whatsoever to do with access paths.

file mark—The position in a file where the next data access occurs (either reading or
writing).

file name—The name of the file. In the Mac OS, limited to 31 characters. The name
cannot include a colon.

file reference number—See file ID.

file spec—See file system specification.

file system specification—A data structure that includes all the information neces-
sary to locate a file on a volume.

file type—A four-character code that identifies the nature of the file.
Finder—The application that manages the Desktop and keeps track of files.
flush—To write data to a volume.

font—A group of stylistically related characters that typically represents a complete
alphabet or a set of symbols.
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font family—A group of stylistically related fonts.

font ID—The number on a particular machine used by the System to identify a
particular font. The same named font may have different ID numbers on different
machines,

font name—The name of a font. For example, Palatino. Typically consistent across
machines, unlike font ID numbers.

foreground color—The color used for drawing; the default color is black.
fragmentation—See heap fragmentation.

framework—A cohesive group of functions designed to work together to accomplish
some task and form the basis for further programming. Application frameworks
are the typical example and provide a generic application that you can modify and
extend.

free block—A block of memory available to the Memory Manager for allocation.
FREF—Resource type in your application used by the Finder to locate icons.
FSSpec—See file system specification.

function pointer—The address of a function.

function—The smallest functional unit in a program. A section of code with a return
type, name, parameter list, and statements that accomplish the task of the
function.

function stack—See stack.

global coordinate system—A pixel-based description of the entire QuickDraw draw-
ing space. The origin (0,0) is the top-left corner of the main monitor and the space
extends 32K pixels in all directions in the drawing plane. See also local coordinate
system.

glyph—The distinct visual representation of one or more characters or pieces of
characters.

go away box—See close box.

graphics device—A device in which QuickDraw can draw. Typically a monitor,
printer, or offscreen GWorld.

graphics port—A separate drawing environment in which QuickDraw works. Every
window has a graphics port.

gray region—The area occupied by the entire Desktop.

grow box—Item in the bottom-right corner of the content region of some windows
that allows the user to interactively resize a window by clicking and dragging the
box.
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grow-zone function—An application-provided callback function used by the operat-
ing system when it runs out of memory.

GWorld—See offscreen GWorld.

handle—A pointer to a master pointer that ultimately refers to a relocatable block
in memory. The handle itself refers to a master pointer, which never moves. The
content of the master pointer changes as the relocatable block moves.

header file—A source file that includes declarations using code that includes the
header file, such as constant declarations, enumerations, function prototypes, and
soon,

heap —A section of RAM. Also, the area available for your application to do work,
that is, the application heap.

heap compacting—The process of reordering relocatable blocks in a heap to create a
larger contiguous block of free memory.

heap fragmentation—The condition where free memory is broken into discontiguous
blocks separated by locked or nonrelocatable blocks.

hierarchical file system (HFS)—The organization of files on a volume in the Mac OS,
where volumes contain directories or files, directories contain other directories
and files, and so on.

hierarchical menu—A menu item that has a submenu attached.

high-level event—Generated when an Apple event is pending for your application.
See also low-level event and operating-system event.

high-level event queue—List of high-level events for your application, maintained by
the Event Manager.

highlighting—The visual indication that an object or group of objects is selected.
This may be inverse video to display the object, outlining the object, and so forth.

hook—In an application shell, a routine through which all control passes at the
appropriate time. This is the “public” surface of the shell. By overriding a hook
routine, you modify the behavior of the underlying shell.

I-K
icon—A graphical representation of an idea or object. Also, data structures that
describe icons of 16x16 or 32x32 pixels, in black and white or color.

icon family—A group of related icons in the various sizes and color options
available.

IDE—Integrated Development Environment. An application that hosts the editor,
compiler, and linker. These parts all function as one unit, making for fast
development work. For example, CodeWarrior.
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idle function—A function called when the application receives null events.

inactive window—A window in the background. The title bar has no stripes, control
items are dim, and selected items are displayed with background highlighting or
no highlighting.

indexed device—A device capable of displaying up to 256 colors. The actual color
values are determined by using an index into a color lookup table.

initialize—To set the beginning value for a variable. Also, to perform necessary setup
work when an application launches.

insertion point—Where the next character(s) will appear in text.
integer—A whole number, that is, one without a fractional part.
invalidate—To tell the operating system that an area needs updating.

jump table—A list of addresses for a group of functions. The A-trap dispatch table is
a jump table. Each application also has a jump table.

keyword—A reserved word in a programming language.
key-down event—Generated when the user presses a key.
key-up event—Generated when the user releases a key.

keyboard equivalent—A combination of a modifier key or keys, and any other key
used to choose a menu item. See also command-key equivalent.

L

leading—Pronounced “ledding.” The vertical space between lines of text.

length byte—In a Pascal string, the first byte of storage. It contains the number of
characters in the string (up to 255).

library—A code module you can access. Can be compiled and linked to your project,
or the source code can be included and compiled directly in the project.

LIFO—A queue that uses last-in, first-out order. The stack is a LIFO queue. See also
FIFO.

line height—In TextEdit, the distance from the ascent line for a line of text to the
ascent line for the next line of text.

linker—Puts all the pieces of code together when building an application. Creates
jump tables and performs all sorts of other magic.

local coordinate system—A pixel-based description of the drawing space in a graph-
ics port. The origin (0,0) is the top-left corner of the graphics port, and the space
extends 32K pixels in all directions in the drawing plane. See also global coordinate
system.

localize—To adapt software to work in other countries and languages.

lock—To prevent a relocatable block from moving.

logical block—Unit of space on a volume, typically 512 bytes. See also allocation
block.
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logical end-of-file—The last byte of actual data in a file. See also physical end-ofile.

logical size—The number of bytes available for data storage in a memory block. See
also physical size.

low-level event—Events that report hardware related occurrences, such as mouse
clicks and key presses. See also high-level event and operating-system event.

low-memory globals—Addresses low in RAM used by the System for system-level
services to applications.

Mac OS—Apple Computer’s multitasking operating system for Macintosh and
Macintosh-clone computers.

main screen—In a multimonitor environment, the monitor with the menu bar.
mark—See file mark.

master pointer—A location in memory whose contents point to a relocatable block.
The Memory Manager updates the contents of the master pointer whenever it
moves the relocatable block.

master pointer block—A nonrelocatable block of 64 master pointers.
MDEF—Resource type for a menu definition function.

memory block—See block. Also, what happens to your brain when you've been
writing too much code.

memory reserve—A block of memory held for emergency release in low-memory
conditions.

MENU—Resource type for menu data.

menu—A list of items from which the user may choose. See also hierarchical menu,
pull-down menu, popup menu, and submenu.

menu bar—The menu titles for pull-down menus available in an application. Appears
at the top of the main monitor.

menu definition function—A code resource that defines the appearance and behav-
ior of a menu.

menu ID—The resource ID for a MENU resource.
menu item—An individual option or choice listed in a menu.

menu title—The word that appears in the menu bar or in a dialog indicating the
position of the menu.

modal dialog box—Dialog box that must be dismissed before the user can perform
other work in the application or switch to another application. It cannot be moved
by the user.

modeless dialog box—Dialog box that acts like a regular window. The user can
perform other work or switch applications without dismissing the dialog.
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modifier key—The ¥, Option, Control, Shift, and Caps-lock keys.
mouse-down event—Generated when the user presses the mouse button.

mouse-moved event—Generated when the mouse moves outside of an application-
defined region.

mouse-up event—Generated when the user releases the mouse button.

movable modal dialog box—A modal dialog that can be moved by the user. The user
must dismiss the dialog before performing other work in the application, but may
switch to other applications.

N-Q

native code—Code compiled to run on the Power Macintosh only.
nonrelocatable block—A block of memory that cannot be moved.
null event—Generated when there are no other events waiting.
null terminator—Marks the end of a C string; the value zero.

object code—This is the code that the computer’s central processor understands.
Produced by the compiler and linker after interpreting source code. See also
source code.

offscreen GWorld—A data structure and graphics environment for preparing image
data. Used by advanced graphics applications for rendering images before
displaying them onscreen.

opcode—A value indicating a QuickDraw operation.
open file—A file that has an access path.

OpenDoc—A document-centric desktop metaphor where applications are servers
that display data on parts of compound documents.

operand—A value (constant or variable) operated on by an operator.

operating-system event—Events concerning the application’s active status and
movement of the mouse. See also low-level event and high-level event.

operator—A symbol that represents an operation.
optimize—Modify code to run more quickly and/or occupy less space.

order of precedence—The order of priority in which a series of operations (usually
mathematical) occur.

outline font—A font whose glyphs are stored as a series of mathematical curves.

parameter—Data passed to a function when called. It may be an actual value or a
reference to data.

pathname—The names of the volume and all directories leading to a file.
pattern—A bitmap or pixelmap used as a repeating tile to fill a space or draw lines.
pen—The QuickDraw drawing implement.
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physical end-of-file—The actual size of a file on a volume, including any “empty”
space not used for actual data storage. See also logical end-offile.

physical size—The actual size of a memory block. Includes the block header used by
the Memory Manager. See also logical size.

picture—A saved series of QuickDraw opcodes that define the ultimate appearance of
a drawing.

pixel—A picture element. On a monitor, a phosphor dot (or group of dots for color
monitors). In QuickDraw, the smallest dot QuickDraw can make.

pixel pattern—See pattern.

pixelmap—A color bitmap.

point—In QuickDraw, a horizontal and vertical coordinate.
pointer—The address of an item in memory.

popup menu—A control item, typically in a dialog box, with a distinct visual appear-
ance. It may or may not have a title. Menu items appear when the user clicks the
popup control.

port—See graphics port.
Power Mac—A Macintosh computer using a Motorola PPC chip.

preflight—A memory management strategy that determines whether adequate
memory is available before making a memory request.

preprocessor directive—A statement used to issue a command to a compiler before
it compiles code.

printer driver—The code that translates QuickDraw commands and sends the
results to a printer.

printing graphics port—A graphics port for drawing when printing.
printing loop—The code that controls page-by-page printing in an application.

process—A running task of any type, typically an open application but also includes
desk accessories, the System, and some background processes.

pull-down menu—Menu that appears in the menu bar. It has a title. The menu items
appear when the user clicks the title in the menu bar.

purge—To remove purgeable blocks from memory.

purgeable block—A block whose contents can be removed from memory in low-
memory conditions.

QuickDraw—The Mac OS drawing routines.

QuickDraw global variables—QuickDraw’s application-level globals that it uses to
keep track of what’s going on. Stored in your application’s A5 world.

QuickDraw GX—Child of QuickDraw, they share the name only. A powerful and
sophisticated object-based drawing environment.
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radio button—A control item, a small circle with an adjacent title. Specifies a choice
from a mutually exclusive set of options. When on, the control displays a black dot
in the center of the button.

random access memory (RAM)—Memory whose contents can change.
read-only memory (ROM)—Memory whose contents cannot change.
recursive function—A function that calls itself.

region—A QuickDraw-defined arbitrary shape consisting of one or more closed
contours.

relocatable block—A block of memory that can be moved by the Memory Manager.
ResEdit—A resource editing application from Apple Computer.

resource attributes—Features that tell the Resource Manager how to handle a
resource, including whether the resource is locked, protected, and
so forth.

resource—Data organized and stored in a structured format, typically intended for
repeated use in an application.

resource fork—A structured data store accessed using the Resource Manager. See
also data fork.

resource ID—A numerical value specifying an individual resource of a given type.

resource map—Contains the resource type, ID number, name, attributes, and loca-
tion of every resource in a resource fork.

resource type—A four-character code identifying the nature of the resource.
resume event—Generated when an application is moving to the foreground.

RGB color—A data structure consisting of three values, one each for the colors red,
green, and blue. QuickDraw uses the RGB (red, green, blue) color system.

Scrap—Area in memory where the System stores data for data exchange.

script system—Software components used to render a font onscreen according to the
rules of grammar and syntax appropriate for the language.

scroll bar—A control item typically found in a document window that allows the user
to scroll the view to see hidden parts of a document.

self-reference—See self-reference.

shared library—Compiled code that makes its function names and some data struc-
tures available for use by applications. Shared because more than one application
may use a shared library simultaneously.

shell—See application shell.
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signature—A resource that holds the application’s unique creator type.
signed—A value that may be positive or negative. See also unsigned.

SIZE—Resource type that contains information about the application’s memory
requirements and operating features.

size box—See grow box.

snd—Resource type for sound data; actual type is ‘snd ’ with a trailing space.
sound channel—A string of sound commands treated as a first-in, first-out queue.
sound resource—Data stored in an ‘snd ’ resource.

source code—The text processed by a compiler to generate object code. More
precisely, the instructions you write in a programming language to create software.
See also object code.

stack—A last-in, first-out queue of stack frames.

stack frame—The data placed on the stack by a function call. The frame includes
parameters, local variables, and return address.

submenu—A menu that appears when the user chooses a hierarchical menu item.
string—A series of characters. In C, an array of unsigned char containing characters.

struct—In C, a collection of variables that can be treated as a single unit, typically
named and declared as a data type.

suspend event—Generated when an application is moving to the background.

synchronous sound—A sound that must complete playing before control returns to
your application.

syntax—The rules governing the form and structure of a programming language.
syntax error—What happens when you don’t follow the syntax rules.

System file—File that contains system-level resources, Toolbox patches, and other
items necessary for the Mac OS.

system heap—The area of RAM occupied by the System code and resources.

TV

tick—Approximately 1/60th of a second.

title bar—The bar across the top of a window that contains the name and (usually) a
close box and zoom box.

Toolbox—The entire collection of Mac OS routines you use to make the Macintosh
jump through hoops. In other words, these functions supply the basic implements
you use to manage the user interface, print a page, write
a file, or perform many other tasks. The Toolbox is the API for the
Mac OS.

transfer mode—The Boolean-logic operation performed on a pixel based on the
nature of the source pixel and the existing onscreen pixel.
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trap dispatch table—On 68K Macs, when the CPU encounters an A-trap exception it
calls the A-trap handler. That in turn uses the trap dispatch table to pass control
to the appropriate Toolbox routine. Each Toolbox routine (or group of routines)
has its own A-trap number.

typecast—See type coercion.

type coercion—Telling the compiler to treat data of one type as if it were data of
another type.

typedef—The C keyword used to declare a new data type.

universal procedure pointer (UPP)— A data structure that incorporates all the
information necessary for a callback routine to be called from either 68K or Power
Mac code.

unlock—To allow a locked relocatable block to be moved again.

unsigned—A value that has no sign, hence is always positive. See also signed.
update event—Generated whenever some portion of a window needs to be redrawn.
update region—The area in a window in need of update.

UPP—See universal procedure pointer.

validate—To tell the System that a particular part of a window is valid.

variable—A named location in memory that holds a value or values that can change.
video device—A monitor. See also graphics device.

visible region—That part of a window visible on the Desktop.

volume—Part of a storage device formatted to store files. It may be an entire disk, or
just part of a disk.

volume reference number—Assigned to each mounted volume by the File Manager
so it can track volumes.

W-2

WDEF—Resource type for a window definition function.

whizzy—That which is really cool.

WIND—Resource type for window data.

window—A viewing pane. In the Mac OS, the basic unit in which you view data.

window definition function—A code resource that defines the appearance and
behavior of windows.

window list—System-maintained linked list of all open windows.

window origin—The coordinates at the top-left corner of the window, typically (0,0).

x-height—The height of the lowercase “x” in a font. More generally, the height of
typical lowercase letters that have no ascenders or descenders.

zoom box—Item at the right side of the title bar in some windows. Clicking the zoom
box causes the window dimensions to toggle between two states.
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Symbols

A

! operator, 683

I= operator, 681

#define preprocessor
directive, 726

#else preprocessor
directive, 728

#endif preprocessor
directive, 728

#ifdef preprocessor
directive, 727

#ifndef preprocessor
directive, 728

#include preprocessor
directive, 727

#undef preprocessor
directive, 729

% operators

modulo division, 673

& operator, 669, 684

&& operator, 682

* operator, 669, 673

+ operator, 673

++ operator, 688

+= operator, 677

- operator, 673, 689

/ operator, 673

< operator, 681

<= operator, 681

== operator, 681

> operator, 681

>= operator, 681

| operator, 685

I'l operator, 683

~ operator, 686

A-trap (processor
instructions), 786
A5 world, 66, 786
abort feedback, 564
About boxes, 369
About EventDemo com-
mand (Apple menu), 171
AboutBoxHook( ) func-
tion, 202, 368
access path, 786
activate events,
154-155, 786
activating windows,
246-247, 254-255
active windows, 786
Add Files command
(Project menu), 34
AddDragltemFlavor()
function, 569, 586
AddResource() function,
124, 465
address zero
nil pointers and
handles, 142-143
purgeable
resources, 126
addresses, 786
24-bit addressing,
786-800
32-bit addressing, 786
ChangeMyNumber()
function, 669
changing the contents,
668
files, 452
function pointers, 792

low-memory globals,
795
passing
parameters, 718
ports, retrieving
previous, 321
RAM (Random Access
Memory), 63
zero, writing to, 90-91
Advanced Display com-
mand (Window
menu), 88
AECountltems( ) function,
530, 536
AEGetNthPtr() function,
530, 536
AEGetParamDesc()
function, 529, 536
AEGetParamPtr() func-
tion, 529
AElnstallEventHandler()
function, 526
AEInteractWithUser()
function, 531, 533
AEProcessAppleEvent()
function, 525, 533
AIFF (Audio Interchange
File Format), 786
AIFF files, playing sounds
from, 438
AIFF<C files, playing
sounds from, 438
alerts, 350, 384-387, 786
algorithms, logic bugs,
138-139
aliases, 786
Allocate Handles com-
mand (Memory menu),
148



allocation, 786

blocks, 786

dialogs, 353

handles, 74

master pointer blocks,
88

memory, 70-81

nonrelocatable blocks,
77

print records, 499

relocatable blocks,
7881

windows, 231

ALRT resources, 351, 385,

786
America Online, as a
resource, 765
ampersand (&) operator,
669
animated cursors, 408,
413414
animation, 629-630
GWorlds, 629
QuickDraw GX, 630
ANSI  American National
Standards Institute, 786
AOCE (Apple’s Open
Collaboration Environ-
ment), 630-631

API (application program-
ming interface), 434, 786

AppendDITL() function,
358

AppendResMenu()
function, 190

Apple Developer Mailing,
761

Apple Event Manager,
539-542

Apple events, 160, 522-542,
786
attached data, 524
data retrieval, 528-530
descriptor records, 529
dispatch table, 525-527
factored code, 531-537
handler functions,
527-528
handler installation,
531-533
interapplication
communication,
537-539
Interprocess Messaging
Protocol, 522
keywords, 528
open application event
handling, 524, 533-536
parameters, 524
parsing, 533
quit application event
handlers, 534-535
receiving, 525-526
replies, 527
scriptable applications,
538-539
SIZE flag, 525
suites, 523
Apple menu, 188, 190-191,
198, 201-202, 208, 213
AppleLink, 765
Apple’s Open
Collaboration
Environment (AGCE),
630-631
AppleScript, 786
application-level default
structures, 501

el |11 1) ¢

application-level print
records, 501
application-missing
resource, 430
applications
C programming, 70-71
clipping regions, 296
communication
resource forks,
119-121, 123
creating, 123
opening, between
applications, 517-518
Dialog Manager,
initializing for, 351
heaps, 787
interapplication
communication,
630-631
Menu Manager,
initializing for, 210
partitions, 787
programming interface
(APD), 434
QuickDraw, initializing
for, 321
shells, 20-22, 787
signatures, 425
TextEdit, initializing for,
606
variables, initializing,
12-74
Window Manager,
initializing for, 231
arcs, 332-334
arguments, see parameters
arithmetic operators,
673-676
ArrayPassing( ) function,
719
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arrays, 787
adding elements, 654
bounds checks, 655
defining, 653-654
overstepping array
bounds, 141-142
passing, 718-719
problems, 655-656
ascenders, 787
ascent lines, 787
ascents, fonts, 598
ASCII (American Standard
Code for Information
Exchange), 787
assignment operators,
677-679
asynchronous sounds,
187,434
creating, 435
playing, 439-445
Rapmaster program,
439
audio, see sounds
audio interchange file
format (AIFF), 436
auto-key events, 156, 787
automatic variables, 663

background colors, 787

background highlighting,
187

background patterns, 787

background printing, 787

backgrounds, windows,
403

BackPat() function, 295

BackPixPat( ) function,
305

Bad Thing, 787

BadSetPoint() function,
748

Balance command
(Edit menu), 40

BaseActivate( ) function,
272

BaseClose( ) function, 241

BaseContentClick()
function, 276

BaseControlHit( ) func-
tion, 278

BaseCopy() function, 551,
553

BaseCut() function,
550, 552

BaseFlattenWindow()
function, 473

BaseGetContentRect()
function, 278

BaseGrow( ) function, 252

Baselnitialize( ) function,
242, 273, 508, 628

baselines, 787, 598

BaseMakeScrollBar( )
function, 273

BaseOpen() function, 482

BasePageSetup() func-
tion, 510

BasePaste() function, 554

BasePrint() function, 512

BasePrintDialog( )
function, 511

BasePrintOne() function,
514

BaseReadData( ) function,
483, 487

BaseReadResource()
function, 509

BaseResize( ) function,
253
BaseSave( ) function, 470
BaseScrollWindow()
function, 278
BaseSizeScrollBars()
function, 275
BaseUnflattenWindow()
function, 485
BaseWriteData( ) function,
475
BaseWriteResource()
function, 475, 509
BBEdit, 761
BeginUpdate() function,
248
binaries, 42, 673
bit patterns, 787
bitmaps, 787
fonts, 598-600, 787
pixelmaps, 797
ports, 289
black-and-white windows,
226
blocks (memory), 787
debugging, 147
free blocks, 69, 792
nonrelocatable,
69, 77, 160
physical size, 797
purgeable, 82
purges, 797
relocatable, 69
allocating, 78-81
duplicating contents,
105
locking, 83
movement, 81-82
BNDL (bundle resource),
424428, 787
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Bold command
(Style menu), 189
books, 762
Boolean values, events,
164, 787
bounds checks, arrays,
655
braces, functions, 40, 713
brackets, 40
break points, 787
conditional, 50
setting, 48-51
SYM files, 50
bugs, 138-149, 788
blocks, 147
coding bugs, 139-144
compared to
symptoms, 144-146
handles, 148
logic bugs, 138-139
ZoneRanger, 146-149
bundle (BNDL) resources,
427
bundle bits, 788
bundles, 788
bus errors, 143, 788
buttons, 788
caution alerts, 385
default, 789
note alerts, 385
radio, 798
stop alerts, 385
bytes
copying, 105
files, 452
data forks, 454-463
logical EOF
(end-of-file), 452
marks, 452

C

C programming, 639,
746-753
applications, 70-71
arrays, 653-656
case statements,
705-707
comments, 725-726, 750
compilers, 726-729
consistency, 746
constants, 646-650
conventions, 640-641
data, 639, 641-665
char values, 642
constants, 644-651
floating-point values,
643-644
integer values,
642-643
scope, 662-665
types, 47, 641-644
flow control, 692-709
functions, 36, 640,
709-725
header files, 640,
729-731, 747-748
keywords, 36, 639, 641,
735
libraries, 640, 731-734
naming conventions,
748-749
operators, 639, 672-692
parameters, 717-719
pointers, 639, 665-672
preprocessor direc-
tives, 640, 649
source code, 725-726
source files, 729-731

statements, 720,
726-729
strings, 657-659, 738-743
structures, 660-662, 799
syntax, 641, 750-753
type definitions,
660-662
typecasts, 656-657
variables, 651-657
C2PStr() function, 741
callback routines, 788
Caller() function, 718
calling functions, 715-716
Cancel buttons, dialogs,
355
carets, 788
case statements, 705-707
cast, see type coercion
caution alerts, 385, 394
CautionAlert() function,
387, 390
CDEF (control definition)
resource, 266, 788
CGrafPort graphics ports,
224
ChangedResource()
function, 115, 125
ChangeMyNumber()
function, 669
channels, sound, 435,
442443
char constants, 644-646
char values, 642
CharExtra() function, 307
CharWidth() function, 308
check marks (menus), 215
checkboxes, 264, 405, 788
Checkltem() function, 204
chokes, 139
Clarus, 14-16
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Clear command
(Edit menu), 189
clear operations, 552
Clear Toolbar command
(Tool menu), 31
clicks (mouse events)
code, 250
controls, 269
enabling dialog items,
357
identifying, 409-410
menu bar, 199-200
scroll bars, 265, 276-278
Clipboard, 546-549, 788
clipping files, 565
clipping regions, 788,
295-296
changing, 296
copying, 322
default conditions,
restoring to, 296
ClipRect() function, 296
close boxes, 788
Close command
(File menu), 188, 240
CloseDialog() function,
353
CloseHook( ) function, 251
ClosePicture() function,
303
ClosePoly() function, 299
CloseResFile( ) function,
123
CloseResFile( ) function,
466
CloseRgn() function, 299
CloseWindow() function,
231, 241

closing
documents, 506
files, 461, 788
Printing Manager, 499
resource forks, 123
SoundHelper, 440
windows, 240, 245, 251,
402
CLUTs
(color lookup tables),
304
CNTL resource, 186,
271272, 374
code
Bad Thing, 787
bugs, 788
chokes, 139
creator types, 789
debugging, 138-149
entering, CodeWarrior
Editor, 37-38
event filters, 367
factored code, Apple
events, 531-537
fragments, 788
mouse clicks, 250
native, 796
navigating, 36-37, 4546
object-oriented lan-
guages, 42, 628-629,
796
punctuation balance, 40
resources, 19-20
segments, 788
shells, 787
sound, 438
shells, 787

source code, 725-726,
799
compiling, 4142
creating, 3541
editing, 3541

CodeWarrior, 24-59

68K version compared
to Power Mac, 29

debugger, 42-51

Editor, 35-38

files, compiling, 42

flavors, 25

icons, 31

installing, 25-27

launching, 30

menus, 31

punctuation balance, 40

requirements, 25

Starter Kit version,
27-29

syntax errors, 139

Toolbar, 30-31

coercion, see type coercion
color

background, 787
blending, 305
foreground, 792
graphics ports, 304
lookup tables (CLUTS),
788
pixelmaps, 797
QuickDraw, 303-306
RGB (red, green, blue)
color, 303-306, 798
translating, 304
windows, 226

command key equivalents,
198-203, 788



commands

Apple meny, 171
Data menu, 4647
Edit menu, 188-189
Balance, 40
Clear, 189
Copy, 189, 547-548,
556
Cut, 188, 547-548, 550
Linker, 43
Paste, 189, 548, 556
Preferences, 30, 167
Select All, 189
Undo, 188
File menu
Close, 188, 240
Custom Page Setup,
516
New, 188, 235
Open, 31, 116, 188
Page Setup, 188,
501-502
Print, 188, 502
Print One, 188, 512
Quit, 119, 188
Save, 119, 188, 455
Save As, 188, 455
Font menu, 189
keyboard equivalents,
212, 794
keywords, 639, 735, 794
Size menu, 189
Style menu, 189
Tool menu, 31

comments, 725-726, 750
compacting heaps, 82, 797
compilers, 24, 789

declarations, 649,
714-715, 789

preprocessor
directives, 726
statements, 726-729
type coercion, 800
type conversion, 656
CompuServe as a re-
source, 765
concatenating strings, 659
conditional breakpoints,
50
conditional statements,
695
constants
C programming, 644-651
char, 644-646
defined, 689
enumerated constants,
650
floating-point
constants, 647
integer constants, 646
naming conventions,
749
strings, 658
content regions, 219, 789
contents (windows), 403
control definition (CDEF)
resources, 266
control items, dialogs, 356
control lists, 789
Control Manager, 267-270,
280-285
controls, 264-285, 403-405
checkboxes, 40, 264
creating, 267
drawing, 268, 272
hiding, 268
highlighting, 268
popup menus, 265

positioning, 268
push buttons, 264, 404
radio buttons, 264,
404405
removing, 268
scroll bars, 264-265,
270279
setting, 268
UPPs (Universal
Procedure Pointers),
269
cooperative multitasking,
789
coordinate systems
global, 289-292
local, 291
points, 289
QuickDraw, 289-292
Copy command
(Edit menu),
189, 547-548, 556
copying
bytes, 105
clipping regions, 322
compared to moving,
565-566
data from windows,
553-554
regions, 322
CopyRgn() function, 301
CountDragltemFlavors()
function, 572
CountDragltems() func-
tion, 572
CountMltems( ) function,
207
CreatePieces() function,
444
current resource files,
129, 789
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CurResFile() function,
129, 131, 477
cursors, 789
animated, 408, 413414
color, 407
levels, 789
spinning, 408
utilities reference,
416418
watch, 407
Custom Page Setup
command (File menu),
516
Cut command (Edit
menu), 188, 547-548, 550

dangling pointers, 789
data

attached, 524

buffers, 452

C programming, 639,
641-665

copying from windows,
553-554

cutting from windows,
552-553

dereferencing, 790

displaying, 46-48

drag and drop
operations, 560-565

file system
specification, 791

flushing, 791

forks, 453463, 789

logical end-of-file, 795

offscreen GWorld, 796

parameters, 796
placing on the Scrap,
547-548
private structs, 227
reading, 461
resource forks,
463-466, 789
retrieving from the
Scrap, 548-549
saving to files, 470-472
scope, 662-665
streams, 450-451, 789
structs, 47, 718
types, 789
unflattening, 485486
writing, 460
deactivate events, 789,
154-155
deatictivating windows,
254-255
debugger, 759-760, 789
breakpoints, 48-51
CodeWarrior, 42-51
software, 759
debugging, 138-149
blocks, 147
break points, 787
handles, 148
logic bugs, 138-139
symptoms, 144-146
ZoneRanger, 146-149
DebugServices, Power
Mac, 43
declarations, 649, 670, 714,
789
decrement operators,
688-690
default buttons, dialogs,
355, 365, 789

deferred printing, 506
defined constants, 648
defining
arrays, 653-654
functions, 715
memory, 790
variables, 651-653
definition resources, 112
deleting
dialog items, 358
files, 463
tools, CodeWarrior, 31
delimiters, 4041
Delphi as a resource, 766
DeltaPoint( ) function, 412
dereferencing
data, 790
pointers, 669
descenders, 598, 790
descent lines, 598, 790
desk accessory windows,
220
Desktop, 790
gray region, 792
volumes, 451
destination feedback,
563-564, 570-572
destination pixels, 294
DetachResource()
function, 124, 312, 477
develop magazine, 246, 764
Developer University
(DU), 767
development environment
software, 756-758
development systems, 24
Dialog Manager
allocating storage, 353
clicks, enabling dialog
items, 357



initializing for
applications, 352
placing strings in low
memory for, 392
call reference, 391-398
dialog window types, 220
DialogCopy() function,
360, 549, 551
DialogCut() function, 360,
549-550
DialogDelete() function,
549, 552
DialogPaste() function,
360, 549, 552
dialogs, 350-358, 405-406
alerts, 350, 384-387
allocating, 353
cancel buttons, 355
control items, 356
Create Resource, 221
creating, 351-353
cut, copy, and paste
options, 359
default buttons, 355,
357, 366
drawing, 353, 393
edit fields, 406
edit text items, 355-356
editing, 549
error, 71
event filters, 367-368
event handling, 376
icons, 356
invisible, displaying,
353
items, 353-359
adding, 358

bounding rectangles,

356
deleting, 358

determining points,
358
displaying, 358
enabling, 357
getting information
for current, 357
handles to additional
data, 356
hiding, 358
properties, 355
modal, 219, 350-351,
359-362, 405
modeless, 350, 405
movable modal,
370-384
OK buttons, 355
Page Setup
application-level
print records, 500
managing, 510-511
running, 501-502
placing, 405
pointers, 352, 357
Print, 502, 511
progress, 414-415
put-file, 455
removing from
memory, 392
resources, creating, 352
scroll bars, 354
static text items, 354,
356, 386
text items, 356
retrieving text, 358
setting, 397
setting text, 358
user items, 355
variables, setting, 357
DialogSelect() function,
373

R——— T, 7Y "4

DIBadMount() function,
176
DiffRgn() function, 301
DILoad() function, 176
dimming
dialog items, 357
menu titles, 401
direct devices (monitors),
790
directories, 790
folders, 466467
IDs, 790
volumes, 452
Disableltem() function,
207
disabling, 790
dialog items, 357
menu items, 183,
204-205
disk events, 157, 176
disk-inserted events, 790
disks, 790, 800
dispatch table (Apple
events), 525-527
displaying
alert dialogs, 387
alerts, 388-391
dialog items, 358
invisible dialogs, 353
invisible windows, 231
modal dialogs, 368-369
pictures, 302
put-file dialogs, 469
DisposeControl() func-
tion, 268
DisposeDialog() function,
353
DisposeDrag( ) function,
570
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DisposeHandle() function,
124-125, 131, 231
DisposePtr() function,
71, 231
DisposeRgn() function,
279, 296
DisposeRoutineDescriptor()
function, 269, 278, 357
DisposeWindow( ) func-
tion, 231
dithering (pixel patterns),
790
DITL resource, 351, 790
About box, 364
Cancel/Confirm ID, 388
dialog records, creating
to memory, 392
IDs, 364
item numbers, 355
DIUnload() function, 176
DLOG resource, 351, 790
creating, 352, 363-364
dialog records creating
to memory, 392
template window, 363
document windows, 219,
790
documents
closing, 506
printing, 503-515
multipage, 512-514
one copy, 506-507,
514
pages, 505-506
double dereferences, 790
double-clicking (mouse),
156
DoubleTrouble debugger
software, 760

Drag and Drop Human
Interface Guidelines, 566
drag and drop operations,
560-594
availability, 573-577
clipping files, 565
drags
attaching data to,
569-570
attributes, 571-572
creating, 568
creating regions,
568-569
disposing, 570
extracting data from,
572573
identifying, 567
tracking, 570
feedback, 561-564
handlers, 567
human interface,
561-566
implementing, 577-588
libraries, connecting to,
575
moving compared to
copying, 565-566
programming, 566-573
Drag Manager, 561
call reference, 588-594
drag regions, 790
extracting data from
drags, 572
feedback
highlighting
destinations, 564
outlines, 563
zoombacks, 564
flavors, 569

drag regions, 790
DragReference variable,
568
DragWindow( ) function,
172, 243, 251
DrawChar() function, 308
DrawControls() function,
268
DrawDialog( ) function,
353
DrawGrowlcon( ) function,
232
drawing
arcs, 333
controls, 268
controls when
activating, 272-273
default buttons, 366
dialogs, 353, 393
lines, 293, 297
outlines for default
buttons, 357
ovals, 332
pictures, 309-320
polygons, 341
rectangles, 326
shapes, 297-299
text, 306-308
windows, 229-230
DrawMenuBar() function,
185
DrawPicture() function,
127, 302
DrawString() function,
308
DrawText() function, 308
drop feedback, 564



Index

EasyApp, 70, 770-783
application shells, 22
application-level

services, 772
default behavior,
changing, 774-778
design, 770-774
hooks, 778-779
managing memory,
94-98
menu-related services,
779-782
messages, 778-7179
project file, 771
utilities, 782
window-level services,
113-174

EasyPuzzle
application shells, 22
enhancing, 587

edit fields (dialogs), 406

Edit menu
commands

Balance, 40

Clear, 189

Copy, 189, 547, 548,
556

Cut, 188, 547, 548,
550

Linker, 43

Paste, 189, 548, 556

Preferences, 30, 167

Select All, 189

standard, 188-189

Undo, 188

updating, 209

editable text items, 355
cut, copy, and paste
options, 397-398
dialogs, 356
editing
dialogs, 549
source code, 3541
Editor (CodeWarrior),
3540
educational institutions,
767

ellipsis (...), menu options,

184, 402
empty handles, 791
EmptyProc() function,
315
enabling, 791
dialog items, 357
menu items, 183,
204-205

EndUpdate() function, 248

enumerated constants,
650
erasing shapes, 298
error dialogs, setting up,
71
error handling, 138-144
printing, 500-504
syntax, 799
Essentials, Tools, and
Objects environment
software, 757
EvenBetterBusError
(EBBE), 143
EvenBetterBusError
debugger software, 759
Event Diagram window,
172
event filter functions, 791

event loops, 163-170
Event Manager, 178-180
event masks, 164
event parsers
EventDemo, 171-173
writing, 171-177
EventDemo, 171-173
events, 16-18, 152-180, 789
activate events, 154-155
Apple events, 522-542
autoKey events, 156
Boolean values, 164
deactivate events,
154-155
disk events, 157, 176
FIFO (first-in first-out),
791
filters, 367-368
flushing at launch, 167
high-level, 153, 160, 793
key events, 156-157, 212
key-down, 371, 794
key-up, 794
loops, 360, 791
low-level, 153, 795
mouse events, 155-156
mouse-down, 796
dragging windows,
243
resizing windows,
244
mouse-moved, 159, 796
mouse-up, 796
null, 160-162, 796
operating system
events (osEvt),
153, 796
parse, 152, 170
polling, 163-165
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prioritizing, 162-163

queues, 162

resume events, 159, 798

suspend events, 159,

799

types, 152-162

update events, 158, 800

windows, 243-248
eWorld as a resource, 766
exchanging files, 462-463
extern references, 665
extern variables, 662

factored code, Apple
events, 531-537
families (fonts), 597, 792
feedback (drag and drop),
409-416, 561-564, 791
abort feedback, 564
destination feedback,
563-564 ,
drag feedback, 563
drop feedback, 564
selection feedback, 562
fields
GrafPort graphics port,
224-225
naming conventions,
749
QuickDraw, 306-307
records, 227
structs, 47, 660
FIFO (first-in first-out)
queue, 791
File Manager
access path, 786
addresses, 452

directories
ID numbers, 452, 790
locating folders,
466-467
file control blocks
(opening), 452
file specs, creating,
455458
reading data, 461
saving files, 468480
standard calls, 489493
volumes, 451
writing data to disks,
460
File menu commands
Close, 188, 240
Custom Page Setup, 516
New, 188, 235
Open, 31, 116, 188
Page Setup, 188, 501-502
Print, 188, 502
Print One, 188, 512
Quit, 119, 188
Save, 119, 188, 455
Save As, 188, 455
standard, 188
file reference (FREF)
resources, 424-428
FileMenuHook( ) function,
468
files, 791
access path, 786
addresses, 452
AIFF (Audio
Interchange File
Format), 436, 786
AIFF-C files, 438
aliases, 786
ASCII, 787

bytes, 452

clipping files, 565

closing, 788, 461

compiling, 42

creating, 458

current resource files
(Resource Manager),
789

data buffers, 452

data forks, 453-463

data streams, 450451

deleting, 463

exchanging, 462463

file specs, creating,
455-456

handling functions,
133-734

header files, 729-731,
747-748

hierarchical file system
(HFS), 452, 793

ID numbers, 452, 791

logical EOF (end-ot-file),
452, 795

Macintosh file system,
451454

marks, 791

naming, 791

opening, 458, 480-489,
796

paths, 452, 796

physical end-of-file, 797

PICT, 302

recording digitized
sound samples to, 437

resource forks, 453-466

saving, 468480

source, 729-731

specs, 453



storage, 450451
System files, 799
system specification,
791
types, 791
filters, events, creating,
367-368
Find dialog, 38
FindControl() function,
269, 277
FindDialogltem( ) function,
358
Finder, 791
BNDL (bundle)
resources, 427, 787
bundle bits, 788
FREF (file reference)
resources,
424428, 792
icons, 423430
missing-application
resource, 430
version resource,
429-430
FindFolder( ) function, 466
FindWindow() function,
197, 243
flattening data, 451,
473474
floating-point constants,
647
floating-point values,
643-644
flow control, 692-709
FlushEvents() function,
163, 167
flushing events at launch,
167
flushing data, 791
FlushVol() function, 461

folders, 452
Font menu, 600-601
building, 213
creating, 190-191
standard commands,
189
fonts, 596-600, 791
baselines, 787
bitmap, 787
bitmaps, 598-600
families, 792, 597
metrics, 597-598
naming, 792
outline fonts,
598-600, 796
resources, 112
setting, 307
foreground colors,
304, 792
ForEveryPiece() function,
379
forks (data and re-
sources), 119-121
ForSelectedShapesDo()
function, 724
FORTRAN v 3.3 develop-
ment environment
software, 758
FORTRAN77 SDK for
Power Macintosh
software, 758
fragmentation heaps,
83-90, 793
fragments (codes), 788
FrameRgn() function, 412
FrameRoundRect()
function, 365
frameworks, 792
framing shapes, 298
free blocks, 69, 92, 792

FREF resource (Finder),
792

FrontWindow() function,
176, 232, 246

FSClose() function,
461, 484

FSMakeFSSpec() function,
467

FSpCreate() function, 458,
465, 471

FSpCreateResFile()
function, 123, 465

FSpDelete() function, 463

FSpExchangeFiles()
function, 462, 472

FSpGetFInfo() function,
467

FSpOpenDF() function,
458459, 461, 484

FSpOpenResFile()
function, 123, 465

FSRead() function, 459

FSSpec (file system
specification), 453

FSWrite() function,
459, 474

FTP sites as resources,
766

functions, 36, 709-713, 792

see also individual
functions

GEnie as a resource, 766

Gestalt() function, 573

get-file dialog, 457

Get1Resource( ) function,
129, 130-131, 465
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GetBackColor() function,
305

GetCCursor( ) function,
407

GetClip() function, 296,
317

GetColor() function, 305,
319

GetControlMaximum()
function, 269

GetControlMinimum( )
function, 269

GetControlValue()
function, 269, 277, 404

GetCursor() function, 407

GetDateTime() function,
54

GetDialogltem( ) function,
404

GetDialogltemText( )
function, 358

GetDragAttributes()
function, 571

GetDragltemReference
Number( ) function,
572, 583

GetDragMouse() function,
571

GetEOF() function, 460,
484

GetFlavorData() function,
572, 583

GetFlavorDataSize()
function, 572, 583

GetFlavorType() function,
572

GetFNum() function, 307,
604

GetFontInfo() function,
607

GetForeColor() function,
305, 318

GetFPos() function, 459

GetGDevice() function,
305

GetGray() function, 305

GetGrayRgn() function,
244, 251

GetHandleSize( ) function,
554

GetIndString() function,
389

GetltemMark( ) function,
204

GetltemStyle() function,
205

GetMainDevice() function,
305

GetMenu() function, 123,
185

GetMenuHandle()
function, 185

GetMenultemText()
function, 198, 205

GetMouse() function, 412

GetNewControl() func-
tion, 267, 274, 499

GetNewCWindow()
function, 231

GetNewDialog( ) function,
352

GetNewMBar( ) function,
185

GetNewWindow()
function, 231, 499

GetPen() function, 292

GetPenState() function,
295

GetPicture() function, 302

GetPort() function, 202,
248, 289
GetProgressDialog()
function, 414
GetResource() function,
123, 126, 302, 465
GetScrap() function,
547-549, 556
GetSomething() function,
227
GetWindowResIDHook()
function, 237
GetWRefCon() function,
232, 240, 382
GetWTitle() function, 232
global coordinates, 792
pixels, 291
points, 289, 292
system patterns, 295
global variables,
QuickDraw, 797
globals (memory), 66-67
GlobalToLocal() function,
292
glyphs, 597, 792
GoodSetPoint() function,
748
GrafPort graphics port,
224
clipRgn field, 295
fields, 224-225
pen-related fields, 292
text fields, 307
graphics, 629-630
clipping regions, 788
GWorlds, 629
QuickDraw GX, 630
graphics device
(QuickDraw), 792



graphics ports, 224-225
background patterns,
295
CGrafPort graphics, 224
colors, 304
drawing area informa-
tion, 225
GrafPort, 224
pens, 292-295
printing, 497, 797
QuickDraw, 288-289
windows, 289
see also ports
gray region (Desktop), 792
grow boxes, 232, 792
grow-zone functions, 793
growing windows, 252-253
GrowWindow() function,
244
GrowZone( ) function, 94
GWorld, 416, 629, 793
GX QuickDraw, 515-517

handler functions, Apple
events, 527-528
handlers, 534-536, 566-567
handles, 793
allocating, 74
debugging, 148
disposing, 74-75
locking, 89-90
moving, 89-90
resource handles,
124, 302
HandToHand() function,
474, 486

hardware events, 16-18
header files, 640, 729-731,
747-748, 793
HeapDemo program, 86-30
heaps, 793
applications, 68-77
compacting, 82, 793
examining, 96-97
fragmentation, 83-90,
793
increasing, 99
Process Manager, 64
RAM (Random Access
Memory), 64
system, 799
HGetState( ) function,
83, 127
HideControl( ) function,
268, 273, 275
HideCursor() function,
407, 412
HideDialogltem( ) func-
tion, 358
HideDragHilite() function,
572
HidePen() function, 295
HideWindow( ) function,
231, 353
hierarchical file system
(HFS), 452, 793
hierarchical menus,
186-187, 793
high-level event queues,
153, 162, 793
highlighting, 793
background, 787
controls, 268
windows, 403
HiliteControl() function,
268, 273

HiliteMenu() function, 197
HLock() function, 83
HLockHi() function, 84, 90
HNoPurge() function, 115,
127, 312
HomePiece() function,
412
hook functions,
application shells, 21
hooks, 793
HPurge() function, 115
HSetState( ) function,
127, 477
human interfaces, 400
HUnlock() function, 83

l-beam cursors, 360
icon editor (ResEdit), 420
icons, 793
alerts, 385
clipping files, 565
CodeWarrior, 31
color, 421-423
creating, 420-423
dialogs, 356
families, 793
Finder, 423-431
local IDs, 426
masks, 421
missing-application
resource, 430
IDE (Integrated
Development
Environment), 24, 793
identity operators, 681-682
idle functions, 794
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idle-time tasks, null
events, 160
IDs
directories, 452
files, 452
menus, 185, 193
mounted volume
reference numbers,
451
SoundHelper sound
channel reference
number, 440
importing PICT files,
487488
inactive windows, 794
incipient heap fragmenta-
tion, 87
increment operators,
688-690
indexed devices, 794
InitCursor() function, 407
InitCursorCtl() function,
408, 413
InitDialogs( ) function, 352
InitErrorDialog() function,
366
InitFonts() function, 231,
606
InitGraf() function, 231
initializing
default print jobs,
507-508
Dialog Manager, 352
Menu Manager, 210
QuickDraw, 321
SoundHelper library,
441
TextEdit, 606
variables, 72-74

Window Manager,
231, 256
initializing values
(variables), 794
InitTextWindow()
function, 616
InitToolboxHook( )
function, 71
InitWindows() function,
231
insertion point, 794
InsertMenu( ) function,
185
InsetRect() function, 365
InstallAEHandlersHook( )
function, 532-533
installing
Apple event handlers,
531-533
CodeWarrior, 25-29
InstallReceiveHandler( )
function, 567
InstallTrackingHandler()
function, 567
integer constants, 646
integers, 642, 675, 794
integrated development
environments (IDEs), 24
interapplication
communication, 537-539,
630-631
interfaces
drag and drop human
interface, 561-566
human interfaces, 400
menus, 401
Internet as a resource, 766
invalidating operating
systems, 794

InvalMenuBar( ) function,
204
InvalRect() function, 247
InvalRgn() function, 279
inverting pixels, 298
invisible
dialogs, 353
windows, 231
Italic command
(Style menu), 189

J-K

jump tables, 794

Kare, Susan, 15

key events, 156-157

key-down events, 371, 794

key-up events, 794

keyboard equivalents
(commands), 794

keywords, 36, 639, 794

KillControls( ) function,
268

KillPicture() function, 302,
554

KillPoly() function, 299

L

labels, code branches, 705

labs, 27-29

largest contiguous blocks,
92, 105

LaserWriter Page Setup
dialog, 501

LaserWriter Print dialog,
502



launching
Apple menu items, 198
CodeWarrior, 30
Printing Manager, 499
ResEdit, 116
leading, 598, 794
leaks (memory), 144
LeakyAllocateHandles( )
function, 149
LeakyDisposeHandles()
function, 149
length bytes (Pascal), 794
libraries, 640, 794
C programming, 731-734
connecting to, 575
shared, 798
SoundHelper, 441442
LIFO (last-in first-out)
queues, 794
line height, 598, 794
Line() function, 297
lines, drawing, 297
LineTo() function, 297
Linker command
(Edit menu), 43
linkers, 794, 24
LoadCursorsHook()
function, 413
LoadResource( ) function,
127
local coordinates, 291, 794
pen position, 322
points, 292
local IDs, 426
local variables, 662
localization, 794
LocalToGlobal()
function, 292

Index

locked attribute
(resources), 114
locking, 794
handles, 89-90
relocatable blocks, 83
logic bugs, 138-139
logical and operator (&&),
683
logical blocks, 794
logical EOF (end-ofile),
452, 795
logical not operator (!),
684
logical operators, 682-684
logical or operator (I 1),
683
logical size (memory), 795
loops, 700, 791, 797
arrays, overstepping
bounds of, 141-142
event loops, 163-170
memory, 169
printing, 505-506
writing, 166-170
low-level events, 153,
173-175, 795
low-memory globals, 90,
142, 795

Mac OS Software
Developer'’s Kit, 17, 761

MacFortran Il
development software,
758

MacHack conference, 16

Macintosh
application shells, 20-22
Clarus, 14-16
EasyApp, 70
events, 16-18
file system, 451-454
memory, 62-65
Power Mac, 797
resources, 19-20
Toolbox, 18-19
Macintosh Debugger
software, 759
Macintosh human inter-
face guidelines, 187, 762
Macintosh Toolbox
Assistant reference
software, 760
MacsBug software, 759
magazines, 764
main screen, 795
main() function, 53, 710
MakeWindowHook()
function, 235
maps, ports, 289
marks, data, 452, 460-462
masks, icons, 421
master pointers, 795
blocks, 85, 88-89
Memory Manager, 81
math functions, 732-733
MaxApplZone() function,
68
MBAR resource variable,
185, 211
MDEF (Menu DEFinition)
resource, 182, 795
members, see fields
MemeError() function,
74,91
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memory, 62-105

addresses, 786
alerts, 92
allocating, 70-81, 786
applications, 65-70
blocks, 69, 787
physical size, 797
purges, 797
size, changing, 101
types, 69
checking, 235
debugging, 138-149
defining, 790
event loops, 169
free blocks, 792
globals, 66-67
heaps, 64, 793
applications, 68-77
compacting, 82
examining, 96-97
fragmentation, 83-90
increasing, 99
leaks, 144
logical blocks, 794
logical size, 795
low-memory globals, 90,
142, 795
managing, 81-85, 94-98
master pointers, 795
nil pointers and
handles, 142-143
nonrelocatable blocks,
796
partitions, 787
pointers, 665672
preflighting requests,
92, 797
protected memory, 631
purgeable resources,
126

RAM (Random Access
Memory), 63, 798
releasing from re-
sources, 124
reserves, 93-97, 795
ROM (read-only
memory), 63-70, 798
scraps, 545, 798
shortages, 92-105
stacks, 67
strategies, 90-94
variables, 800
Memory Manager
32-bit clean, 786
disposed handles, 790
functions, 99-105
heap division, 69
master pointers, 81
nil handles, checking
for, 99-105
nil pointers, checking
for, 99-105
relocatable blocks
creating, 79
locking, 83
troubleshooting, 90-91
MemoryMine debugger
software, 759

menu definition functions,

795
Menu Manager

disabled options, 183

handling calls, 204

initializing for
application, 210

internal ID numbers,
193

standard calls, 210-215

Str255 variable, 205

MENU picker, 190
MENU resource variable,
184, 210
MenuDispatchHook()
function, 148
MenuKey() function,
198, 204
menus, 400402, 795
adjectives, 401
Apple
building, 213
creating, 190-191
desk accessories, 198
handle choices,
201-202
launching com-
mands, 198
standard commands,
188
updating, 208
applications, adding to,
195-196
bars, 184-186, 400
adding menu to list,
210
clicks, responding to,
199-200
drawing, 212
invalidating, 212
behavior, 182-187
check marks, 215
creating, 191-197
dimming menu titles,
401
disabling items,
204-205, 207
Edit, 188-189, 209
ellipsis (...), 184, 402
enabling items, 204-207



File, 188, 208
Font, 190-191, 213, 600
grey-outs, 183
guideline exceptions,
190
hierarchical,
186-187, 796
IDs, 186, 193
interfaces, 401
popup, 34, 186, 265,
402, 797
pull-down, 797, 184-186
separator bars, 401
Size, 189, 601
Style, 189, 600-601
submenus, 402, 799
text-related menus,
600-601
titles, 400, 795
updating, 203-210
verbs, 401
MenuSelect() function,
197, 204
Metrowerks, CodeWarrior,
2459, 788
microprocessors, 786, 797
modal dialogs, 219,
350-351, 359-362, 405, 795
displaying, 368-369
managing, 362-369
movable, 350-351
running, 359, 393
ModalDialog() function,
359-361
modeless dialogs, 350-351,
405, 795
compared to movable
modal dialogs, 370

noGrowDocProc
document windows,
219
parameter strings, 387
modifier keys, 796
monitors, 305, 790, 800
MoreMasters() function,
85, 89
mounted volumes, 451
mouse
clicks, 250, 357
double-clicking, 156
mouse events, 155-156,
198
mouse-down events, 796
dragging windows, 243
menus, 197
resizing windows, 244
mouse-moved events,
159, 796
mouse-up events, 796
MouseMovedHook()
function, 176
movable modal dialogs,
350, 370-373, 796
compared to modeless
dialogs, 370
creating, 351
event handling, 370-398
managing, 373-384
opening, 373-376
MovableDialogHook()
function, 376
Move() function, 292
MoveControl() function,
268, 274
MoveHHi( ) function, 84
MovePicture() function,
716

MoveTo() function, 292
MPW Pro development
environment software,
757
multitasking
cooperative, 789
preemptive, 631

naming
files, 791
fonts, 792
functions, 711-712, 715
segments (files), 33
native codes, 796
navigating code, 36-37
negative coordinates, 292
New command
(File menu), 188, 235
NewAEEventHandlerProc()
function, 526
NewColorDialog( ) func-
tion, 352
NewControlActionProc()
function, 269
NewCWindow( ) function,
231
NewDialog( ) function, 352
NewDrag() function, 568
NewDragReceiveHandler
Proc() function, 567
NewDragTrackingHandler
Proc() function, 567
NewHandleClear()
function, 74
NewHook( ) function, 235,
534
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NewModalFilterProc()
function, 362, 368
NewPtr() function, 77
NewPtrClear( ) function,
77
NewRgn() function, 278,
296, 299
newsgroups as resources,
766
NewUserltemProc()
function, 357, 366
NewWindow() function,
231
nil pointers and handles,
142-143
nonrelocatable blocks, 69,
796
allocating, 77
creating as low as
possible, 100
note alerts, 385
NoteAlert() function, 387
null events, 160-162, 796
null terminators, 796

o

object codes, 42, 796

object-oriented languages,
628-629

ObjectMaster Universal
Edition source code
editor, 761

ObscureCursor() func-
tion, 407

OffsetRect() function, 382

OK buttons, dialogs, 355

on-line services as
resources, 765-766

opcodes, 301, 796
open application event
(Apple events), 524,
533534
Open command (File
menu), 31, 116, 188
open document events,
535-536
Open File dialogs, 32
OpenCPicture() function,
302, 303
OpenDeskAcc() function,
198
OpenDoc, 632-634, 796
drag and drop, 633
part editors, 633-634
parts, 633-634
OpenHook( ) function, 536
opening
data forks, 458-459,
483-484
documents for printing,
505
files, 458, 480-489, 796
movable modal dialogs,
375-376
pages for printing, 505
PICT files, 481-482
Printing Manager, 499
resource forks, 123
resources, 116-118
windows, 403
OpenPicture() function,
303
OpenRgn() function, 299
operands, 673, 796
operating system event
(osEvt), 153, 158, 162,
175-176, 796

operating systems,
invalidating, 794
operators, 672-692, 796
arithmetic, 673-676
assignment, 677-679
decrement, 688-690
increment, 688-690
logical, 682-684
order of precedence,
640
precedence, 690-692
relational, 680-682
Options dialogs, 501
order of precedence
(operations), 640, 796
Outline command
(Style menu), 189
outline fonts, 598-600, 796
ovals, 332

P2CStr() function, 741
Page Setup command
(File menu), 188, 501
Page Setup dialog, 501-511
painting shapes, 298
PaintRect() function, 318
parameter lists, functions,
712-713
parameters, 796, 712
Apple events, 524
naming conventions,
749
passing, 717-719
stacks, 717
strings, 386-387
ParamText() function, 387
parentheses, balance, 40



parsing, 248-252
Apple events, 533
events, 152, 170
low-level events,
173-175
operating system
events, 175-176
partitions (memory), 787
Pascal programming, 628
instituting language
conventions, 99
length bytes, 794
strings, 738-743
PassAnArray() function,
719
PassAnArray2( ) function,
719
PassAnArrayValue()
function, 719
PassByReference()
function, 718
PassByValue() function,
17
passing
arrays, 718-719
data by reference, 667
data by value, 667
parameters, 717-719
structs, 718
Paste command (Edit
menu), 189, 548, 556
paste operations, 551-556
paths (files), 459, 796
patterns, 796
background, 787
dithering, 790
graphics ports, 295
pens, 295
QuickDraw, system
patterns, 295
PenMode() function, 293

PenNormal() function,
295
PenPat() function, 295
PenPixPat() function, 305
pens, 292-295, 796
default conditions, 295
destination pixels, 294
drawing lines, 293
GrafPort pen-related
fields, 292
location, setting, 308
modes, 293
patterns, 295
position, putting into
local coordinates, 322
setting, 292, 305
size, 293
standard calls for,
322-324
visibility, 295
PenSize() function, 293
periodicals, 764-765
permissions, read/write,
459, 465
physical end-of-file, 797
physical size (memory
blocks), 797
PICT files, 302
importing, 487-488
opening, 481482
PICT resources, 117, 302,
355
pictures, 301-303
accessing, 302
displaying, 302
dragging, 585-587
drawing, 309-320
handles, 302
records, 302
standard calls for, 342

Index

pictures (QuickDraw), 797
PinRect() function, 412
pixelmaps, 797
pixels 290, 797,
clipping regions,
295-296
global coordinates, 291
inverting, 298, 333-334,
341
pens, 293-294
transfer modes, 799
Plain command (Style
menu), 189
playing asynchronous
sounds, 441-445
pointers, 722-726, 797
addresses, changing the
contents, 668
declarations, 670
dereferencing, 669
dialogs, 352, 357
master, 81, 85
passing data by
reference, 667
passing data by value,
667
referencing, 668
relocatable blocks, 78
structures, 670-671
syntax, 668-669
universal procedure
pointer (UPP), 800
void, 671-673
points, 290, 797
coordinate systems,
289
dialog items, 358
text, sizing, 307
typographic
measurements, 597
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polling for events, 163-165
polygons, 340-341
popup menus, 34, 186, 265,
402, 797
ports
addresses, retrieving
previous, 321
current, getting, 289
graphics, 224-225
maps, 289
standard calls, 321-322
see also graphics ports
Power Mac, 29, 43,
121, 797
PrClose() function, 499
PrCloseDoc() function,
506
PrClosePage( ) function,
505
precedence, operators,
690-692
preemptive multitasking,
631
Preferences command
(Edit menu), 30, 167
preflighting memory
requests, 92, 797
PreprocessEventHook()
function, 442
preprocessor directives,
640, 649, 726, 797
PrError() function,
500, 504
Print command
(File menu), 188, 502
Print dialogs, 502-503, 511
Print One command
(File menu), 188, 512
PrintDefault() function,
499

printers, drivers, 503, 797
printing, 496-501
application-level default
structures, 501
application-level print
records, 501
background, 787
deferred printing, 506
documents, 503-515
multipage, 512-514
one copy, 506-507,
514
opening for, 505
pages, 505-506
errors, handling, 504
graphics ports, 497
loops, 505-506, 797
page ranges, determin-
ing, 504-506
Page Setup dialogs,
501-503
QuickDraw, 496-501,
515-517
strategies, 500-501
Printing Manager
closing, 499
error searches, 500
errors, handling, 504
opening, 499
Page Setup dialogs, 502
Print dialogs, 502-503
records, 499
standard calls, 518-520
prioritizing events,
162-163
private data structs, 227
PrJobDialog( ) function,
502
Process Manager, 64-68

processors
A-trap, 786
preprocessor
directives, 797
programming
drag and drop
operations, 566-573
functions, 709-713
syntax, 799
Prograph CPX develop-
ment software, 757-767
PrOpen() function, 499
PrOpenDoc() function,
505
PrOpenPage() function,
505
protected attribute
(resources), 114
protected memory, 631
protocols
Apple Event
Interprocess
Messaging Protocol,
522
prototypes, functions, 714
PrPicFile() function, 506
PrStiDialog() function, 501
PrValidate() function, 504
PtInRect() function, 301
PtInRgn() function, 301
pull-down menus,
184-186, 797
punctuation balance, 40
purgeable attributes
(resources), 114-115
purgeable blocks, 82, 797
purgeable resources,
118-119, 125127
PurgeSpace() function, 92



push buttons, 264, 404

put-file dialogs, 455, 469

PutScrap() function,
548, 554

Q

QC debugger software, 759
QUED/M source code
editor, 761
queues, event, 162-163
QuickDraw, 797, 288-347
clipping regions,
295-296
changing, 296
copying, 322
restoring to default
conditions, 296
colors, 303-306
coordinate systems,
289-292
drawing
lines, 297
shapes, 297-299
erasing, 298
filling, 298
framing, 298
global coordinates, 295
global variables, 797
graphics devices, 792
graphics ports,
288-289, 792
GX text features, 618
initializing, 321
inverting pixels, 298
offset calls, 300
opcode values, 796
painting, 298
pens, 292-295, 796

pictures, 301-303, 797
accessing, 302
displaying, 302
drawing, 309-320
records, 302

points, 797

printing, 496-501
GX printing

architecture,
515517

regions, 299, 798
calls, 299
copying to clipping

region, 322
RGB (red, green, and
blue) color system,
798

sect calls, 300

shape calls, 297-298

standard calls, 321-347

text, 306-308

union calls, 300

QuickDraw 3D, 631

QuickDraw GX (graphics),
630, 797

QuickTime (multimedia),
629

quit application event
handlers, 534-535

Quit command (File
menu), 119, 188

QuitHook( ) function, 535

radio buttons, 264,
404-405, 798

RAM (random-access
memory), 63-64, 798

Index

Rapmaster asynchro-
nous sound program,
439

read permissions

data forks, 459

resource forks, 465

reading

data, 461

data forks, 484-485

print job resources,
509-510

resource forks, 465-
466

receive handlers, 567

recording sounds, 436

records

application-level print
records, 501
dialogs, creating, 352
drag records, attach-
ing data to, 569
FInfo record fields,
467
printing records,
validating, 504
QuickDraw, 302
TPrInfo record, 498
TPrint record, 497-500
TPrJob records, 498
windows, 225-228
allocating, 231
color declarations,
225-226
creating for
memory, 256
fields, 227

rectangles, 326-329

RectRgn() function, 301

recursive functions, 798
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references
drag, 568
passing parameters,
718
software, 760
referencing pointers, 668
regions, 165, 299
closing, 299
drag, 563, 568-569
standard calls for,
335-339
regions (QuickDraw), 798
registering
handlers, 567
signatures, 425
relational operators,
680-682
ReleaseResource()
function, 124-125, 131,
302, 477
relocatable blocks, 69, 798
allocating, 78-81
duplicating contents,
105
locking, 83
movement, 81-82
RemoveReceiveHandler()
function, 567
RemoveResource()
function, 125, 477
RemoveTrackingHandler()
function, 567
replies, Apple events, 527
ResEdit, 20, 115-119, 760,
762, 798
alert resources,
examining, 388-389
hierarchical menus,
creating, 187
icon editor, 420

launching, 116
quitting, 119
Resource menu
commands, 223
WIND resource,
creating, 221-224
ResError() function, 122,
131, 465
reserved words, 651, 735
reserves (memory),
9397, 795
resizing
scroll bars, 275
windows, 244, 253
Resorcerer, 760
resource IDs, 426
Resource Manager, 20,
134-138
current resource files,
789
error handling, 122, 465
resource forks, 454
searches, 128-130, 464
resources, 19-20, 110-115,
756-767, 798
1-deep routines, 129
AIFF-C, 436
ALRT, 351, 385, 388-389
attributes, 113-115, 798
BNDL (Finder),
424-428, 787
CDEF (control defini-
tion function), 186, 788
changed attributes,
115, 125
CNTL, 186, 271-272, 374
code, 19-20
converting handles, 124
current resources, 129

definition resources,
112
disposing handles,
131-132
DITL (dialog item lists),
351, 364, 790
DLOG (dialog
windows), 351-352,
363-364, 790
error handling, 131
finding, 128-130
fonts, 110
forks, 119-121,
453-455, 463-466, 798
closing, 123
creating, 123
opening, 123
read/write
permissions, 465
reading, 465-466
saving data to, 464
saving resources to,
475
saving to files,
470472
writing data to, 465
writing resources to,
476477
FREF (file reference),
424428, 792
handles, 302
icons, 421
ID numbers,
112-113, 798
locked attribute, 114
managing, 130-134
maps, 121-122, 798
MBAR, 185, 211
MDEF (menu definition
function), 795



MENU, 184, 191, 210
missing-application

resources, 430
opening, 116-118
PICT, 117, 302, 355
preload attributes, 115
print jobs, 509-510
protected attributes,

114
purgeable attributes,

114-115
purgeable resources,

118119, 125-127
releasing memory, 124
removing, 125
retrieving, 130-131
signatures, 799
SIZE, 166-167,

428429, 799
software, 756-761
sound (snd), 799
STR, 430
STR#, 389
structured resources,

111
types, 798
version resources,

429-430
WIND, 221-231
writing to disk, 125

resume events, 159, 798

resume/suspend events,
428

return values, functions,
711

RGB (red, green, and blue)
color system, 303-306,
798

RGBBackColor() function,
304

ROM (read-only memory),
63-70, 798

Rotate() function, 725

RotateCursor() function,
408, 414

round rectangles, 330

Save As command (File
menu), 188, 455
Save command (File
menu), 119, 188, 455
saving
data
resource forks, 464
to data forks, 472473
data forks, 470-472
files, 468-480
resource forks, 470-472
resources to resource
forks, 475
scaling fonts, 599
Scrap Manager, 557
Scrap, 545-548, 798
see also Clipboard
script systems, 597, 798
scriptable applications,
Apple events, 538-539
scroll bars, 219, 264-265,
270-279, 798
scroll box (thumb), 265
scrolling windows, 278-279
ScrollRect( ) function, 270,
278, 280-285
searches, Resource
Manager, 128-130
segments (codes), 788

e Index

segments (files), 33

Select All command (Edit
menu), 189

selection feedback, 562

selection handles, 406

SelectWindow() function,
172, 246

semicolons (}), statement
terminators, 697

separator bars, menus,
401

SetCCursor() function,
407

SetClip() function, 296,
317

SetControlMaximum()
function, 268, 275

SetControlMinimum()
function, 268

SetControlValue()
function, 268, 404

SetCursor() function, 407

SetDate() function, 720

SetDialogCancelltem()
function, 360

SetDialogDefaultltem()
function, 360

SetDialogltem() function,
358, 366

SetDialogltemText()
function, 358

SetDialogTracksCursor()
function, 360

SetDragltemBounds()
function, 586

SetFPos() function, 460,
474, 485

SetltemMark() function,
204
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SetltemStyle( ) function,
205
SetMenuBar() function,
185
SetMenultemText()
function, 205
SetMyNumber() function,
670
SetOutlinePreferred()
function, 606
SetPenState() function,
295
SetPort() function, 289
SetResLoad() function,
477
SetSomething( ) function,
227
SetupAppMenusHook()
function, 196
SetWindowlnitHook()
function, 238
SetWRefCon() function,
232
SetWTitle() function,
232, 236
Shadow command (Style
menu), 189
shapes, 333-334
drawing, 297-299
erasing, 298
filling, 298, 306
framing, 298
ovals, 332
painting, 298
polygons, 340-341
rectangles, 326-329
round rectangles, 330
shared libraries, 798
shells (applications),
20-22, 7817, 793

SHidle() function, 440
SHInitSoundHelper()
function, 440, 441
SHKillSoundHelper()
function, 440, 442
ShortenDITL() function,
358
ShowControl() function,
268, 273, 275
ShowCursor() function,
407,412
ShowDialogltem()
function, 358
ShowDragHilite( ) func-
tion, 572
ShowErrorHook()
function, 533
ShowPen() function, 295
ShowWindow( ) function,
231, 353
SHPlayByID( ) function,
440, 444
ShutdownHook( ) func-
tion, 72, 442
signatures (applications),
425,799
signed values, 799
Size menu, 189, 601
SIZE resource, 799
32-bit Memory
Manager, 429
can background flag,
429
events, 166-167
high-level event aware
flag, 429
icons, 428-429
suspend/resume
events, 428

SizeControl() function,
268, 274
SizeWindow( ) function,
253
sleep time, events, 164-165
Smalltalk/V Mac
development environ-
ment software, 758
SmalltalkAgents
development environ-
ment software, 758
smSystemScript constant,
458
SndPlay( ) function, 437
SndRecord() function, 437
SndRecordToFile()
function, 437
SoftPolish proofreading
software, 760
software
Apple Developer
Mailing, 761
BBEdit, 761
CodeWarrior, 25-29, 756
debuggers, 759-760
development
environment, 756-758
DisposeResource
debugger, 760
DoubleTrouble
debugger, 760
Essentials, Tools, and
Objects, 757
EvenBetterBusError
debugger, 759
FORTRAN v 3.3, 758
FORTRANT77 SDK for
Power Macintosh, 758
Mac OS Software
Developer’s Kit, 761



MacFortran II, 758
Macintosh Debugger,
759
Macintosh Toolbox
Assistant reference,
760
MacsBug, 759
MemoryMine debugger,
759
MPW Pro, 757
ObjectMaster Universal
Edition, 761
Prograph CPX, 757-767
QC debugger, 759
QUED/M, 761
references, 760
ResEdit, 760
Resorcerer, 760
resources, 756-761
Smalltalk/V Mac, 758
SmalltalkAgents, 758
SoftPolish, 760
THINK C, 757
THINK Pascal, 757-758
THINK Reference, 760
tools, 760-761
VIP BASIC, 758
VIP C, 758
sound channels, 799
Sound Manager, 434-447
API (application pro-
gramming interface),
434
asynchronous sounds
creating, 435
playing, 439-441
recording, 434
resources, 436
sound commands, 434

standard calls, 446-447
synchronous sounds,
437438
sound resources, 799
sounds, 434-435, 630
AIFF-C files, playing
sounds from, 438
asynchronous, 434
creating, 435
playing, 439-445
playing music,
444445
Rapmaster program,
439
channels, 435, 437,
442443
code, 438
digitizing, 436
playing, 440
recording, 436437
resources, 436437
synchronous, 434,
437438
System alerts, 437
source codes, 799
C programming, 725-726
compiling, 41-42
creating, 3541
editing, 3541
source files, 729-731
SpaceExtra() function,
307
SpinCursor() function,
408, 414
spinning cursors, 408
stacks, 67, 717, 799
StandardFileReply
structure, 455, 457
StandardGetFile()
function, 457

Iindex

StandardPutFile()
function, 455, 465
statements
break, 706
case, 705-707
compiler, 726-729
conditional statements,
695
default, 705
do...while, 699
flow control, 692-709
flow control, C pro-
gramming, 708-709
for, 700-702
goto, 707-708
if, 693-698
loops, 700
return, 720
switch, 704-707
while, 698-699
static languages, 656
static text, 354, 356, 386
static variables, 662
Step Code files, 29
StillDown() function, 155
stop alerts, 385, 394
StopAlert() function, 387
STR resource, 430
STR# resource, 389
Str255 variable, 198,
205, 232
strings, 799, 659
C programming,
657-659, 738-743, 796
concatenating, 659
constants, 658
conversion functions,
734, 741
length bytes, 794
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Pascal programming,
738-743
placing in low-memory,
392
sound channels, 435
standard library
functions, 732
storage, 738-739
variables, 658
StringWidth() function,
308
strong connections,
libraries, 575
structs, 799
application-level default
structs, 501
C programming, 47,
660-662
naming conventions,
749
passing, 718
pointers, 670-671
private data, 227
regions, 299
StandardFileReply, 455
TERec, 602
TPrint records, 497-499
windows, 226
creating in memory,
236-238
removing from
memory, 257
structured resources, 111
Style menu commands,
189
Style variable, 205
submenus, 402, 799
suites (Apple events), 523
suspend events, 159, 799

suspend/resume events,
428
switch statements, 704-707
symptoms compared to
bugs, 144-146
synchronous sounds,
434, 437438, 799
syntax, 799
C programming, 641
errors, 139-140, 799
pointers, 668-669
unintentional, 140-141
SysBeep() function, 437
System files, 799
system heaps, 799
SystemClick() function,
252

tables
color lookup tables
(CLUTs), 788
jump, 794
trap dispatch, 800
Target EventDemo, 172
TEActivate() function, 608
TECalText() function, 609
TEClick( ) function, 611
TECopy() function, 612
TECut() function, 612
TEDeactivate() function,
608
TEFeatureFlag() function,
608
TEFromScrap() function,
612
TEGetText() function,
604, 608

TEldie( ) function, 609
TElnit() function, 606
TEKey() function, 611
templates
DLOG resources, 363
WIND resource, 222
TENew() function, 615
TEPaste() function, 612
TEPinScroll() function,
611
TERec structure, 602
TEScroll() function, 611
TESetSelect() function,
604
TESetText() function, 608
TEToScrap() function, 612
TEUpdate() function, 609
text
advanced features,
617618
carets, 788
drawing, 306-308
fonts, 307, 596-600
glyphs, 597
leading, 794
menus, 401
pens, 308
processing, 630
script systems, 597
setting fields, 306-307
sizing, 307-308
standard calls, 344-347
static text, 354
styles, 307, 597
text-related menus,
600-601
typographic
measurements,
597-598



text items, dialogs, 358,
397
TextClose() function, 616
TextCut() function, 616
TextEdit, 602-613
cut, copy, and Paste
options, 612-613
initializing, 606
line height, 794
objects, 606-609
standard calls, 619-625
styled, 617
TextFlattenWindow( )
function, 616
TextOpen() function, 616
TextPrint( ) function, 616
TextScrollAction()
function, 617
TextScrollWindow()
function, 617
TextUnflattenWindow()
function, 616
TextWidth() function, 308
THINK C development
environment software,
757
THINK Pascal
development software,
757
THINK Reference
software, 760
thumb (scroll box), 265
TickCount() function, 408
ticks, 799
title bars, 799
titles
menus, 400
windows, 231
Tool menu commands, 31

Toolbar (CodeWarrior),
30-31, 45
Toolbox, 18-19, 799
Managers, 18
Menu Manager, 210-215
Pascal strings, 739-741
routines, 81
strings, 741-743
UPPs (Universal
Procedure Pointers),
270
Toolbox manager
API (application
programming
interface), 434
tools, 760-761
ToShape() function,
725-726
TPrinfo records, 498
TPrint records, 497-500
TPrJob records, 498
TrackBox() function, 245
TrackControl() function,
269, 270, 277
TrackDrag() function,
5170, 587
TrackGoAway( ) function,
245
tracking drags, 570
tracking handlers, 566-567,
571
transfer modes, 799
trap dispatch tables, 800
triangle controls, 47
type coercion, 656, 800
type conversion, 656
type definitions, C
programming, 660-662

typecasts, see type
coercion

typedef keyword, 723, 800

typographic
measurements, 597-598

Underline command
(Style menu), 189
Undo command
(Edit menu), 188
unflattening
data, 451
data forks, 485-486
unintentional syntax,
140-141
Universal Procedure
Pointers (UPPs), 269,
357, 800
unlocking, 83, 800
unsigned values, 800
update events, 158, 800
update regions, 800
UpdateAppleMenuHook( )
function, 206
UpdateAppMenusHook()
function, 206
UpdateControls()
function, 268
UpdateDialog() function,
353
UpdateEditMenuHook()
function, 206
UpdateFileMenuHook()
function, 206
UpdateMenusHook()
function, 206
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UpdateProgressDialog()
function, 414415
UpdateResFile() function,
125, 465, 477
updating
menus, 203-210
windows, 247-248
UPPs, see Universal
Procedure Pointers
user feedback, 400,
409416
user items, dialogs, 355
UseResFile() function,
129-131, 477

v

validation (windows), 800
ValidRect( ) function, 247
ValidRgn() function, 247,
412
values
boolean values, 787
char values, 642
constant, 789
floating-point values,
643-644
integer values, 642-643,
675
opcode values, 796
operands, 796
operations, 673
returning, 720-721
signed, 799
unsigned, 800
variables, 800
automatic, 663
C programming, 651-658

defining, 651-653
dialogs, 357
DragReference, 568
Event, 47
extern, 662
global variables
(QuickDraw), 797
initializing, 72-74, 794
local, 662
naming, 651
naming conventions,
748
static, 662
Str255, 205, 232
Style, 205
triangle controls, 47
video devices (monitors),
800
VIP BASIC development
environment software,
758
VIP C development
environment software,
758
visibility, pens, 295
visible regions, 800
void pointers, 671-673
volumes, 451, 800

WaitMouseMoved()
function, 562, 567
WaitMouseUp( ) function,
155, 412
WaitNextEvent() function,
163-165, 168-169, 198, 525
watch cursor, 407

weak connections,
libraries, 575
while statements, 698-699
whizzy, 800
WIND resources, 221-224
window definition
functions, 800
Window Manager, 231-232
initializing, 231, 256
invalidating window
areas, 247
pointers, 225
standard calls, 255-262
standard window types,
219
titles, setting, 231
window-first event
strategy, movable modal
dialogs, 371
WindowPeek (window
record pointer), 226
WindowRecords, 225
windows, 218-262, 402403,
800
activating, 246-247,
254-255, 786
backgrounds, 403
behavior, 229-231
clip regions, 296
closing, 240, 245,
251, 402
content regions, 219,
789
controls, 264-285, 789
copying data, 553-554
creating, 54, 232-243,
311-312
cutting data, 552-553
deactivating, 254-255



desk accessories, 220

Desktop region, 259

dialogs, 220, 350-358

dimensions, switching
between user and
standard states, 261

displaying, 54

displaying characters
in, 55

document, 219, 790

drag regions, 568

dragging, 243-244, 252

drawing content,
229-230

events, 243-252

grow boxes, drawing,
232

growing, 252-253

hiding, 231

highlighting, 403

inactive, 794

invalidating areas, 247

invisible

displaying, 231
making, 257

lists, 800

managing, 248-255

opening, 403

origins, 800

pointers, 225-226,
239-240

print jobs, 508-509

progress windows,
408409, 414415

records, 225-228

relocating, 260

resizing, 244, 253

scroll bars, 219, 279

scrolling, 278-279

structs, 226-227

titles, setting, 231
types, 218-220
update events, 158
update regions, 800
updating, 247-248
validation, 800
visible regions, 800
WIND resources,
221-224

zooming, 229, 245-246,

254
World Wide Web as a
resource, 766
write permissions
data forks, 459
resource forks, 465

WriteResource( ) function,

125, 465
writing
data, 460

resource forks, 465

to data forks, 474475
event loops, 166-170
event parsers, 171-177
print job resources,

509-510
resources

to resource forks,

476477
to disk, 125

X-Z

x-height, 800

zero addresses, writing to,

9091

ZeroScrap() function, 547,

554, 612

ZoneRanger, 146-149
zoom boxes, 800
zoombacks, 564
zooming windows, 229,
245-246, 254
ZoomTheWindow()
function, 254
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What’s on the CD

The Programming Starter Kit for Macintosh CD contains a limited version of Metrowerks
CodeWarrior. You can save files, but you cannot add or remove files from a project with this
version. Chapter 2 introduces the CodeWarrior development environment.

The MPSK Code folder contains all the code you develop in the coding labs in this book.
Chapter 2 explains when and how to use this code. Inside the MPSK Code folder are folders
for each chapter that has a coding lab. In addition, the EasyApp Complete folder contains the
final EasyApp application shell. This is provided for you to use in your own programming
projects if you wish. The EasyPuzzle Complete folder contains the final EasyPuzzle
application.

The Tools You Need folder contains a variety of software tools that developers rely on. You
will use some extensively, others not at all. Although you do not use all the tools directly in
this book, all are worthwhile. The MacErrors program is shareware. If you use it, please pay
the authors.

The DUDemos folder contains software that demonstrates various elements of Macintosh
programming. The EventDemo and HeapDemo applications are discussed in detail in the lab
exercises. The QuickDrawDemo and ScrollDemo are provided for you to play with on your
own.

The Extra PICTs folder contains images saved in PICT format. The program you develop in
this book uses PICT images. These are provided for you in case you haven't got any PICT
images hanging around to import into the puzzle.

The Commercial Demos folder contains demo versions of some software that is very useful or
popular among developers. Information on all of these products can be found in their respec-
. tive folders, and in Appendix D.

The develop Articles folder contains two articles that have appeared in Apple’s develop
magazine, one on window zooming and the other on asynchronous sounds. These topics are
discussed in Chapters 8 and 14 respectively. With each article is the original code as pub-
lished in develop. That code has been slightly modified and included in the projects you work
with in this book.

Finally, the Glypha lll folder contains the complete source code for this excellent arcade-style
game for the Macintosh. This gives you a real-world example of how one programmer solves
the problems you face when writing an application.



SOFTWARI

LICENSI

AGREEMENT

PLEASE READ THIS SOFTWARE LICENSE AGREEMENT
“LICENSE” CAREFULLY BEFORE USING THE SOFTWARE. BY
USING THE SOFTWARE, YOU ARE AGREEING TO BE BOUND BY
THE TERMS OF THIS LICENSE. IF YOU DO NOT AGREE TO THE
TERMS OF THIS LICENSE, PROMPTLY RETURN THE SOFTWARE
TO THE PLACE WHERE YOU OBTAINED IT FOR

A REFUND.

1. License. The software and fonts confained on the CD accompanying this
License (the “Software™) are licensed, not sold, to you by Hayden Books.

You own the media on which the Software is recorded but Hayden Books and/
or its licensor(s) retain title to the Software. The Software in this package and
any copies which this License authorizes you to make are subject to this
License.

2. Permitted Uses and Restrictions. This License allows you to install and
use the Software on a single computer at a time. This License does not allow
the Software to exist on more than one computer at a time. You may make
one copy of the Software in machine-readable form for backup purposes only.
The backup copy must include all copyright information contained on the
original. Except as permitted by applicable law and this License, you may not
decompile, reverse engineer or disassemble the object code form of the
Software or modify, rent, lease, loan, distribute or create derivative works
from of the Software or transmit the Software over a network. You may,
however, transfer your rights under this License provided you transfer the
related documentation, this License and a copy of the Software to a party who
agrees to accept the terms of this License and destroy any other copies of the
Software in your possession. Your rights under this License will terminate
automatically without notice from Hayden Books if you fail to comply with
any term(s) of this License.

3. Limited Warranty on Media. Hayden Books warrants the media on
which the Software is recorded to be free from defects in materials and
workmanship under normal use for a period of ninety (90) days from the date
of original retail purchase. Your exclusive remedy under this paragraph shall
be, at Hayden Books's option, a refund of the purchase price of the product
containing the Software or replacement of the Software which is returned 1o
Hayden Books or a Hayden Books' authorized representative with a copy of
the receipt. THIS LIMITED WARRANTY AND ANY IMPLIED
WARRANTIES ON THE MEDIA INCLUDING THE IMPLIED WARRAN-
TIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE LIMITED IN DURATION TO NINETY (90) DAYS FROM
THE DATE OF ORIGINAL RETAIL PURCHASE. SOME JURISDIC-
TIONS DO NOT ALLOW LIMITATIONS ON HOW LONG AN IMPLIED
WARRANTY LASTS, SO THIS LIMITATION MAY NOT APPLY TO
YOU. THE LIMITED WARRANTY SET FORTH HEREIN IS EXCLU-
SIVE AND IN LIEU OF ALL OTHERS, WHETHER ORAL OR WRITTEN,
EXPRESS OR IMPLIED. HAYDEN BOOKS SPECIFICALLY DIS-
CLAIMS ALL OTHER WARRANTIES, THIS LIMITED WARRANTY
GIVES YOU SPECIFIC LEGAL RIGHTS, AND YOU MAY ALSO HAVE
OTHER RIGHTS WHICH VARY BY JURISDICTION.

4. Disclaimer of Warranty on Software. You expressly acknowledge and
agree that use of the Software is at your sole risk. The Software is provided
“AS IS" and without warranty of any kind and Hayden Books and Hayden
Books' licensor(s) (for the purposes of provisions 4 and 5, Hayden Books and
Hayden Books' licensor(s) shall be collectively referred to as “Hayden
Books™) EXPRESSLY DISCLAIM ALL WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO,

THE IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE. HAYDEN BOOKS DOES
NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE
SOFTWARE WILL MEET YOUR REQUIREMENTS, OR THAT THE
OPERATION OF THE SOFTWARE WILL BE UNINTERRUPTED OR
ERROR-FREE, OR THAT DEFECTS IN THE SOFTWARE WILL BE
CORRECTED. FURTHERMORE, HAYDEN BOOKS DOES NOT
WARRANT OR MAKE ANY REPRESENTATIONS REGARDING
THE USE OR THE RESULTS OF THE USE OF THE SOFTWARE OR
RELATED DOCUMENTATION IN TERMS OF THEIR CORRECT-
NESS, ACCURACY, RELIABILITY, OR OTHERWISE. NO ORAL OR
WRITTEN INFORMATION OR ADVICE GIVEN BY HAYDEN
BOOKS OR AN HAYDEN BOOKS' AUTHORIZED REPRESENTA-
TIVE SHALL CREATE A WARRANTY OR IN ANY WAY IN-
CREASE THE SCOPE OF THIS WARRANTY. SHOULD THE
SOFTWARE PROVE DEFECTIVE, YOU ASSUME THE ENTIRE
COST OF ALL NECESSARY SERVICING, REPAIR OR CORREC-
TION. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION
OF IMPLIED WARRANTIES, SO THE ABOVE EXCLUSION MAY
NOT APPLY TO YOU.

S, Limitation of Liability. UNDER NO CIRCUMSTANCES,
INCLUDING NEGLIGENCE, SHALL HAYDEN BOOKS BE LIABLE
FOR ANY INCIDENTAL, SPECIAL, INDIRECT OR CONSEQUEN-
TIAL DAMAGES ARISING OUT OF OR RELATING TO THIS
LICENSE. SOME JURISDICTIONS DO NOT ALLOW THE
LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES
SO THIS LIMITATION MAY NOT APPLY TO YOU. In no event shall
Hayden Books' total liability to you for all damages exceed the amount
paid for this License to the Software.

6. Export Law Assurances. You agree that the Software will not be
exported outside the United States except as authorized by United States
law. You also agree that Software that has been rightfully obtained
outside of the United States shall not be re-exported except as authorized
by the laws of the United States and of the jurisdiction in which the
Software was obtained.

7. Government End Users. If the Software is supplied to the Department
of Defense (“DoD"”) of the United States Government, the Software is
classified as “Commercial Computer Software” and the DoD only
acquires “restricted rights” as defined in Clause 252.227-7013(c)(1) of
DFARS. If the Software is supplied to any other unit of the United States
Government, the Government's rights are as defined in Clause 52.227-
19(c)(2) of FAR or, in the case of NASA, as defined in Clause 18-52.227-
86(d) of the NASA Supplement to the FAR.

8. Controlling Law and Severability. This License shall be governed by
the laws of the United States and the State of California. If for any reason
a court of competent jurisdiction finds any provision, or portion thereof, to
be unenforceable, the remainder of this License shall continue in full force
and effect.

9. Complete Agreement. This License constitutes the entire agreement
between the parties with respect to the use of the Software and supersedes
all prior or contemporaneous understandings regarding such subject
matter. No amendment to or modification of this License will be binding
unless in writing and signed by Hayden Books.



One Page C

\ariable Declarafions

short vari; // -32768..32767
long vara; // may be very large ints
char vard; !/ example: ‘a’
float vard; // example: 1.234
short * vars; /! poeinter to short
short varé[4]; /1 array of 4 short integers
typedef struet { /! type declaration
short fieldl;
char field2;
} foo;
foo var7; // variable of type foo, a struct

Pointers and Handles

typedef struct {

short field1;
char field2;
} foo ;
foo vari; // struct variable
foo *var2; // pointer to struct
foo **vard; /! handle to struct
vari.fieldl = 1;
vari.field2 = 'a’;
var2 = &vari; // '&' takes address
var2->fieldl = 2; /I one way to

dereference

(*var2).field2 = 'b'; /| another way
// This allocates a relocatable block the size of

// a foo struct and returns the Handle to it,
vard = (foo **) NewHandle(sizeof(foo))

/1 ALWAYS check to see if NewHandle() failed

// before using the Handle.

if (vard != NIL)

{
(**vard).field1 = 1;
(*var3)->field2 = 'a’;

// one way
// another way

Pascal fo C

Interpreting Pascal functions and s

PROCEDURE foo(bar: INTEGER); { Pascal }

pascal void foo(short bar); f* G =/

FUNCTION foo(VAR bar: LONGINT) { Pascal }
1 LONGINT;

pascal long foo(long *bar); /* C */

Passing parameters to Pascal routines:

VAR notVAR
<4 bytes &
>4 bytes | & &

Functions:

void proc_name(void) {}

void proc_name(type parameter) {}

type func_name(void) {}

type func_name(type parameter) {}
void routines return no value.
Flow of control:

if (logical_expression) {while (logical
expression)

/* expressions here */ /* expressions */

} else if{ }
/* expressions here */
} do
else { {
/* expressions here */ /* expressions */

} }while
(logical_expression);
n-way branches:
switch (integer_expression) {
case constValuei:
/* expressions */
break;
case constValue2:
/* expressions */

break;
default: /* "otherwise" */
/* expressions */
break;
}
Comparison operators:
> >z € <= == |= §§ !!

Caleulation operators:

+ « ¥ [ B 4% = > << arithmetic
} & | o= * logical
Type coercion (“easting™):
(new_type)old_type
ex: (TEHandle)NewHandle(sizeof (TPrint));
Constants:
#define const_name const_value
Enumernted types:
enum enum_name {
valuel, /! default value: @
value2, // default: previous + 1
valued = 7 /] value = 7
|

ANSI C is the standard for the C language. Features include:

* prototypes that permit the compiler to do explicit type checking when
routines are called

* vOid as a data type. Routines that return type void retum no value.
A pointer declared void * is a “generic™ pointer, one that can point
to anything

* const is a type qualifier, indicating that variables so declared can't bg
madified after they are initialized, They must be initialized when
defined. This helps you prevent bugs, and lets the compiler optimize
more easily

+ @num indicates an enumerated constant, It is used like a #define.
It has the advantage that variables may be declared to be of an @num
type, and compilers may type check

* structures may be assigned, passed 10 functions, and refumed by functions.

Copyright 1992 © Bill Hofmann. Used by permission.
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