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P REFACE

About This Book

QuickDraw GX is an integrated, object-based approach to graphics
programming on Macintosh computers. This book, Inside Macintosh:
QuickDraw GX Environment and Utilities, describes a wide variety

of QuickDraw GX application-development topics.

For application programming purposes, QuickDraw GX augments or replaces
the capabilities of some of the Macintosh system software managers
documented in other parts of Inside Macintosh. In particular, The Memory
Management capabilities, as described in the chapter “QuickDraw GX
Memory Management,” augment the Macintosh Memory Manager described
in Inside Macintosh: Memory. In addition, some of the mathematical functions
described in the chapter “QuickDraw GX Mathematics” replace

functions described in the “Mathematical Utilities” chapter of Inside
Macintosh:Operating System Utilities. However, QuickDraw GX and other parts
of Macintosh system software coexist without conflict and you can use both in
the same program. Furthermore, the functions described in the chapter
“QuickDraw GX and the Macintosh Environment” provide you with an
interface to certain Macintosh system software capabilities outside the scope
of QuickDraw GX.

Before you read this book, you should already be familiar with Inside
Macintosh: QuickDraw GX Objects. Figure P-1 shows the suggested reading
order for the QuickDraw GX books. A pictorial overview of Inside Macintosh,
including the QuickDraw GX suite of books, appears on the inside back cover.

XiX
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Figure P-1 Roadmap to the QuickDraw GX suite of books
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Each chapter in this book describes a separate topic that does not rely on any
other chapter for its understanding. As a result, the chapters of this book may
be read in any order.

n

QuickDraw GX and the Macintosh Environment. This chapter describes
those aspects of QuickDraw GX that relate specifically to the Macintosh
Toolbox, Macintosh programming environment, and Macintosh image data
format.

QuickDraw GX Memory Management. This chapter describes the aspects
of QuickDraw GX memory management that your application can control.
Read this chapter if you want to understand how QuickDraw GX memory
works or to supplement QuickDraw GX memory management operations.
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Errors, Warnings, and Notices. This chapter describes the errors, warnings,
and notices that can be posted by QuickDraw GX functions and how you
can manipulate them. In addition, this chapter describes how you can use
application-defined handllers to provide alternative or complementary
processing of errors, warnings, and notices.

QuickDraw GX Debugging. This chapter describes QuickDraw GX
debugging functions and the GraphicsBug debugging utility that you
should use when you are writing and debugging applications.

Collection Manager. This chapter describes the Collection Manager, which
provides an abstract data type you can use to store collections of
information. Read this chapter if you need to work with some advanced
features of QuickDraw GX printing, including print dialog boxes, or if you
want to create collections for purposes specific to your application.

Message Manager. This chapter describes the Message Manager, which is a
part of the message-passing printing architecture of QuickDraw GX. Read
this chapter if you want to use the Message Manager to develop printing
extensions or printer drivers.

QuickDraw GX Stream Format. This chapter describes the format of the
compressed data stream that results when the QuickDraw GX

GXFI at t enShape function is used. It also describes the use of such data
streams by print files and portable digital documents (PDDs). Read this
chapter if you need to uncompress QuickDraw GX stream format data and
cannot use the QuickDraw GX GXUnf | at t enShape function.

QuickDraw GX Mathematics. This chapter describes QuickDraw GX
number formats, number-format conversions, mathematical functions, and
functions that operation on mappings (transformation matrices). Read this
chapter if your application requires the explicit use of any of the
mathematical capabilities of QuickDraw GX.

Chapter Organization

Most chapters in this book follow a standard general structure. For example,
the chapter “QuickDraw GX and the Macintosh Environment” contains these
major sections:

n

“About QuickDraw GX and the Macintosh Environment.” This section
provides an overview of the Macintosh interface and describes the
QuickDraw-to—QuickDraw GX translator.

“Using QuickDraw GX in the Macintosh Environment.” This section
describes how you can test for the presence and version of QuickDraw GX
and use the Macintosh interface functions. It describes how to use the most
common functions, gives related user interface information, provides code
samples, and supplies additional information.
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n “QuickDraw GX and the Macintosh Environment Reference.” This section
provides a complete reference for the topics described in this chapter
by describing their related constants, data types, and functions. Each
function description follows a standard format, which gives the function
declaration; a description of every parameter; the function result, if any;
and a list of errors, warnings, and notices. Most function descriptions give
additional information about using the function and include
cross-references to related information elsewhere.

n “Summary of QuickDraw GX and the Macintosh Environment Reference.”
This shows the C interface for the constants, data types, and functions
associated with the Macintosh interface and the
QuickDraw-to—QuickDraw GX translator.

Conventions Used in This Book

This book uses various conventions to present certain types of information.

Special Fonts

All code listings, reserved words, and the names of data structures, constants,
fields, parameters, and functions are shown in Courier (t his is Courier).

When new terms are introduced, they are in boldface. These terms are also
defined in the glossary.

Types of Notes

There are several types of notes used in this book.

Note

A note formatted like this contains information that is interesting but
possibly not essential to an understanding of the main text. The wording
in the title may say something more descriptive than just “Note”; for
example, “Terminology Note.” u

S WARNING

Warnings like this indicate potentially serious problems that you should
be aware of as you design your application. Failure to heed these
warnings could result in system crashes and loss of data. s
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Numerical Formats

Hexadecimal numbers are shown in this format: 0x0008.

The numerical values of constants are shown in decimal, unless the constants
are flag or mask elements that can be summed, in which case they are shown
in hexadecimal.

Type Definitions for Enumerations

Enumeration declarations in this book are commonly followed by a type
definition that is not strictly part of the enumeration. You can use the type to
specify one of the enumerated values for a parameter or field. The type name
is usually the singular of the enumeration name, as in the following example:

enum gxDashAttri butes {

gxBendDash = 0x0001,
gxBr eakDash = 0x0002,
gxC i pDash = 0x0004,
gxLevel Dash = 0x0008,
gxAut oAdvanceDash = 0x0010

H
typedef | ong gxDashAttri bute;

Development Environment

The QuickDraw GX functions described in this book are available using C
interfaces. How you access these functions depends on the development
environment you are using.

Code listings in this book are shown in ANSI C. They suggest methods of
using various functions and illustrate techniques for accomplishing particular
tasks. Although most code listings have been compiled and tested, Apple
Computer, Inc., does not intend for you to use these code samples in your
applications.
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Developer Products and Support

XXIV

APDA is Apple’s worldwide source for hundreds of development tools,
technical resources, training products, and information for anyone interested
in developing applications on Apple platforms. Customers receive the APDA
Tools Catalog featuring all current versions of Apple development tools and
the most popular third-party development tools. APDA offers convenient
payment and shipping options, including site licensing.

To order products or to request a complimentary copy of the APDA Tools
Catalog, contact

APDA

Apple Computer, Inc.

P.O. Box 319

Buffalo, NY 14207-0319

Telephone 1-800-282-2732 (United States)
1-800-637-0029 (Canada)
716-871-6555 (International)

Fax 716-871-6511

AppleLink APDA

America Online APDAorder

CompuServe 76666,2405

Internet APDA@applelink.apple.com
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CHAPTER 1

QuickDraw GX and the Macintosh Environment

This chapter describes those aspects of QuickDraw GX that relate specifically to the
Macintosh Toolbox, Macintosh programming environment, and Macintosh image data
format. The chapter addresses the following topics:

n the Macintosh interface to QuickDraw GX

n the QuickDraw-to—QuickDraw GX translator

Before reading this chapter, you should be generally familiar with QuickDraw GX and
QuickDraw GX obijects, as described in the chapter “Introduction to QuickDraw GX” in
Inside Macintosh: QuickDraw GX Objects. Additional specific information related to view
ports and view devices is in the “View-Related Objects” chapter in Inside Macintosh:
QuickDraw GX Objects.

Because this chapter describes the interface between QuickDraw GX and the rest of the
Macintosh Toolbox, it uses many terms defined elsewhere. For a general picture of

the Macintosh Toolbox, see Inside Macintosh: Overview or the introductory chapter of
Inside Macintosh: Macintosh Toolbox Essentials. For information on Macintosh windows,
see the chapter “Window Manager” in Inside Macintosh: Macintosh Toolbox Essentials.
Mouse location and mouse handling is described in the chapter “Event Manager” in
Inside Macintosh: Macintosh Toolbox Essentials. QuickDraw, QuickDraw coordinates, the
QuickDraw picture format, picture comments, graphics ports, and Macintosh graphics
devices are all described in Inside Macintosh: Imaging With QuickDraw.

About QuickDraw GX and the Macintosh Environment

QuickDraw GX provides a number of useful functions that assist your application
development on the Macintosh computer. The Macintosh interface provides functions
specific to the Macintosh platform that allow you to use information provided by other
parts of Macintosh system software. The QuickDraw-to—QuickDraw GX translator
allows you to convert from QuickDraw pictures to QuickDraw GX objects.

The Macintosh Interface

Most QuickDraw GX functions are designed for implementation on any platform.
However, there are specific functions that are wrappers for Macintosh system software
functions or have meaning only in the Macintosh environment. QuickDraw GX contains
Macintosh interface functions to convert between QuickDraw and QuickDraw GX
coordinate systems, find the mouse position in QuickDraw GX coordinates, associate
view ports with Macintosh windows, map between view devices and Macintosh

GDevi ce records, and intercept drawing commands to a view port.

About QuickDraw GX and the Macintosh Environment 1-3
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The QuickDraw—to—QuickDraw GX Translator

The QuickDraw-to-QuickDraw GX translator can be used to convert QuickDraw
drawing commands into QuickDraw GX objects. It allows you to create a set

of QuickDraw GX objects that have a similar appearance to that intended by the original
QuickDraw picture. This capability is useful, for example, for importing QuickDraw
data from the Clipboard into a QuickDraw GX-based application.

It is important to note that the translator does not provide a completely faithful,
pixel-by-pixel mapping of the image defined by the QuickDraw commands. However, it
does closely approximate the original image, and you can even control the closeness of
the approximation. In most cases the differences are subtle and not apparent to the eye.

Using QuickDraw GX in the Macintosh Environment

1-4

This section describes how you can
n determine QuickDraw GX versions
n use the Macintosh interface functions

n use the QuickDraw-to—QuickDraw GX translator

Testing for the Presence and Version of QuickDraw GX

You can use the Gest al t function in your application to determine which parts of
QuickDraw GX are installed and their version numbers. The Gest al t function returns a
32-bit value that indicates the version of QuickDraw GX that is installed. The graphics
and typography part of QuickDraw GX has one version number, the printing part of
QuickDraw GX has another, and there is an overall version number that applies to all of
QuickDraw GX. In addition, you can determine if the debugging version or the
non-debugging version of QuickDraw GX is installed, and if the installed version is
native to PowerPC system software.

To determine the current version of QuickDraw GX in general, you call the Gest al t
function with the gest al t GXVer si on selector. The function returns a value indicating
the version of QuickDraw GX printing currently installed. For version 1.0, the value
returned is 0x00010000.

To determine the current version of the graphics and typography parts of QuickDraw
GX, you call the Gest al t function with the gest al t G- aphi csVer si on selector. The
function returns a value indicating the version of QuickDraw GX graphics and
typography currently installed. For version 1.0, the value returned is 0x00010000.

To determine the current version of the printing part of QuickDraw GX, you call the
Gest al t function with the gest al t Pri nti ngMgr Ver si on selector. The function
returns a value indicating the version of QuickDraw GX printing currently installed. For
version 1.0, the value returned is 0x00010000.

Using QuickDraw GX in the Macintosh Environment
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To determine if the debugging or non-debugging version of QuickDraw GX is currently
installed, or if the installed version is native to PowerPC system software, you call the
Gest al t function with the gest al t G- aphi csAt tr selector. The

gest al t Graphi csi sDebuggi ng attribute value is returned if the debugging version
of QuickDraw GX is installed. The gest al t Gr aphi csi sLoaded attribute value is
returned if the non-debugging version of QuickDraw GX is installed. The

gest al t G aphi csl sPower PCattribute value is returned if the installed version of
QuickDraw GX is PowerPC-native. The return value can be any combination of those
attributes.

Listing 1-1 uses the gest al t Graphi csVer si on andgest al t Pri nti ngMgr Ver si on
selectors to determine whether QuickDraw GX graphics and typography as well as
QuickDraw GX printing are installed. This listing also uses the gest al t G aphi csAttr
selector to determine whether the installed version of QuickDraw GX is the debugging
or non-debugging version.

Listing 1-1 Determining the presence and features of QuickDraw GX

Bool ean Qui ckDr awGXAvai | abl e( Bool ean *pl sDebuggi ng)
{
Bool ean returnVal ue = fal se;
| ong theFeature, flags;
i f(Gestalt(gestaltG aphicsVersion, & heFeature) == noErr)
{
returnVal ue = true;
if (Gestalt(gestaltPrintingMrVersion, & heFeature) ==

noErr)
gQDGXPrintinglnstalled = true;
}
el se
returnVal ue = fal se;
if (Gestalt(gestaltGaphicsAttr, &t heFeature) == noErr)
{
if (flags & gestaltG aphicsi sDebuggi ng)
pl sDebuggi ng = true;
el se
pl sDebuggi ng = fal se;
}

return returnVal ue;

}

For additional details concerning the use of the Gest al t function to determine features
of the QuickDraw GX environment, see the chapter “Gestalt Manager” in Inside
Macintosh: Operating System Utilities.

Using QuickDraw GX in the Macintosh Environment 1-5
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Using the Macintosh Interface Functions

The QuickDraw GX Macintosh interface functions allow you to integrate QuickDraw GX
with the Macintosh Toolbox. These functions allow you to

n create and use view ports associated with Macintosh windows
n retrieve a QuickDraw graphics device associated with a QuickDraw GX view device.
n convert between QuickDraw and QuickDraw GX coordinate systems

n intercept QuickDraw GX drawing functions for a view port

Creating and Using View Ports with Macintosh Windows

QuickDraw GX drawing takes place in view ports. You can associate a view port with a
window in order to clip drawing to the window’s visible region. Once you’ve created

a window, you can create a view port that is associated with that window by the use of
the GXNewW ndowVi ewPor t function. When you attach a view port to a window, you
guarantee that all the shapes that you draw to the view port will be drawn in the correct
location within the window, even when the window is moved. You also guarantee that if
the window is underneath others that the QuickDraw GX drawing will be clipped to the
QuickDraw GX window’s visible region. You can attach a view port to your window
with the call

wi ndowPar ent Vi ewPort = GXNewW ndowVi ewPor t (t heW ndow) ;

The resulting wi ndowPar ent Vi ewPor t contains the view port attached to the window.
You cannot change either the mapping or the clip of the window view port. If you need
to do either—for example, if you need to control position within the view port (as when
scrolling) or clip drawing within the window (so you don’t draw over scroll bars), you
need to create a child view port of your window view port and draw only to it. Child
view ports, view port hierarchies, and how to use them are described in detail in the
chapter “View-Related Objects” in Inside Macintosh: QuickDraw GX Objects.

Once you've created a view port, you can determine the view port that is associated with
a specific window by using the GXGet W ndowVi ewPor t function. If you haven’t
associated a view port to that window, the function returns ni | .

You can find out which window is associated with a view port by using the
GXGet Vi ewPor t W ndowfunction. The function returns ni | if the view port is not
associated with any window.

The GXNewW ndowVi ewPor t function is described on page 1-24. The
GXGet W ndowVi ewPor t function is described on page 1-26.
The GXGet Vi ewPor t W ndow function is described on page 1-25.

Using QuickDraw GX in the Macintosh Environment
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Using View Devices With Graphics Devices

On the Macintosh, every monitor gets a graphics device, described by aGDevi ce
record. So when QuickDraw GX creates a screen view device for each monitor, there is
already a graphics device for it. The GXGet Vi ewDevi ce@evi ce and

GXGet GDevi ceVi ewDevi ce functions link the two worlds together, so that you can
work with either description of a display device.

These functions work only with Macintosh system graphics devices. If you have a screen
view device, you can call the GXGet Vi ewDevi ce@evi ce function to get the graphics
device that corresponds to that view device. If you create your own offscreen

view device, it will not have an associated graphics device. Likewise, there is no view
device associated with an offscreen GDevi ce record.

The GXGet Vi ewDevi ce@evi ce function is described on page 1-27; the
GXGet GDevi ceVi ewDevi ce function is described on page 1-28.

Converting From QuickDraw to QuickDraw GX Coordinates

QuickDraw GX provides several functions that involve conversion of locations on
the QuickDraw coordinate plane into locations expressed in QuickDraw GX local or
global coordinates.

Converting from QuickDraw Global to QuickDraw GX Local or Global Coordinates

You can use the GXConver t QDPoi nt function to convert a point having QuickDraw
global coordinates to either QuickDraw GX global or QuickDraw GX local coordinates. If
a view port is specified in the function’s parameters, the QuickDraw point coordinates
are converted to the corresponding QuickDraw GX local coordinates. If the view port
parameter is ni | , the QuickDraw point coordinates are converted to corresponding
QuickDraw GX global coordinates. Figure 1-1 shows how the GXConver t QDPoi nt
function converts a point having QuickDraw global coordinates of (50, 150) pixels on a
monitor to QuickDraw GX coordinates in points (in which 1 point equals 1/72 inch).

Using QuickDraw GX in the Macintosh Environment 1-7
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Figure 1-1 Converting from QuickDraw global to QuickDraw GX local and global coordinates
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When the view port parameter is ni | , the QuickDraw global coordinates are converted
to QuickDraw GX global coordinates (50.0, 150.0). When the view port is specified, the
QuickDraw global coordinates are converted to QuickDraw local coordinates (10.0, 10.0)
when the view port is located at QuickDraw GX global coordinates (40.0, 140.0). The
local coordinates are local relative to the specified view port.

The GXConvert QDPoi nt function is described on page 1-29. For additional information
about QuickDraw GX local, global, and device space, see the chapter “View-Related
Objects” in Inside Macintosh: QuickDraw GX Objects.

Obtaining Mouse Location in Global Coordinates

The GXGet @ obal Mouse function returns the location of the Macintosh cursor (mouse)
in QuickDraw GX global coordinates. If a QuickDraw GX view device has a resolution of
72 dpi and a cursor is located at point (500, 150) pixels in QuickDraw coordinates,

the GXGet A obal Mouse function would return the QuickDraw GX coordinates

(500.0, 150.0) in points. If the resolution of the QuickDraw GX view device is 144 dpi and
the cursor were at (1000, 300) pixels, the GXGet G obal Mouse function would again
return coordinates (500.0, 150.0). No matter what the resolution of the device, the
QuickDraw GX global coordinates are the same for a cursor located at a given absolute
position.

Using QuickDraw GX in the Macintosh Environment



CHAPTER 1

QuickDraw GX and the Macintosh Environment

The GXCGet A obal Mouse function is described on page 1-30. For additional information
about local, global, and device spaces, see the chapter “View-Related Objects” in Inside
Macintosh: QuickDraw GX Objects.

Obtaining Mouse Location in Local Coordinates

For a given view port, you can use the GXCGet Vi ewPor t Mbuse function to obtain the
mouse position in the coordinate system (local coordinates) of that view port. This
function takes any scaling of local space into account; if, for example, you have a
zoomed-in view, the coordinates would be relative to the zoomed coordinate system.

If you obtain the mouse point in QuickDraw global coordinates, you can take the result
of the GXGet Vi ewPor t Mouse function and immediately turn it into a shape. You can
use the GXNewShape function with the returned point as the shape origin, and
QuickDraw GX will draw the shape at the point where the mouse is located with the
correct scale. If the scale factor is 10, the shape is drawn enlarged by a factor of 10.

The GXCGet Vi ewPor t Mouse function is described on page 1-30. For additional
information about local, global, and device spaces, see the chapter “View-Related
Objects” in Inside Macintosh: QuickDraw GX Objects.

Intercepting Drawing Calls to a View Port

The GXSet Vi ewPor t Fi | t er function causes QuickDraw GX to intercept all drawing
function calls to a specified view port and pass them instead to an application-defined
callback function that you supply. You can use the filter function to perform actions other
than screen drawing, or perhaps to collect information about them.

QuickDraw GX uses this function to install a view port filter for printing. When a page is
open and a call is made to draw a shape, instead of actually drawing it to the screen, the
printing view port filter records (spools) it to the print file. You can use this kind of
function if you want to achieve a similar result or if you otherwise want to manipulate
shapes that would be drawn to a view port.

When you use the GXGet Vi ewPor t Fi | t er function, you get back what you set with
the GXSet Vi ewPor t Fi | t er function. If you want to get rid of your view port filter,
use the GXSet Vi ewPor t Fi | t er function and specify ani | filter function.

The GXSet Vi ewPor t Fi | t er function is described on page 1-31. The
GXCet Vi ewPor t Fi | t er function is described on page 1-32. The application-defined
callback filter function is described on page 1-40.
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Using the QuickDraw-to—QuickDraw GX Translator

1-10

The QuickDraw-to—-QuickDraw GX translator converts QuickDraw drawing commands
into QuickDraw GX shapes. There are two ways to use the translator:

n The first way is to pass the translator a handle to a QuickDraw picture. The translator
returns a QuickDraw GX picture shape that approximates the original QuickDraw
picture. The section “Using the Translator With QuickDraw Pictures” beginning on
page 1-20 describes how to use the translator in this way.

n The second way is to use a pair of functions to install and remove the translator. After
you install the translator in a given graphics port, it intercepts all subsequent
QuickDraw drawing commands sent to that port and converts them to QuickDraw
GX shapes. After you are finished converting, you remove the translator. The section
“Installing and Removing the Translator” beginning on page 1-21 describes how to
use the translator in this way.

The next section, “Factors in Translation,” describes how translation works and how you
can influence it by setting various translation parameters.

IMPORTANT

In order to use the QuickDraw-to-QuickDraw GX translator, you first
must have called the GXI ni t Pri nt i ng function. The

GXI ni t Pri nti ng function is described in the core printing features
chapter of Inside Macintosh: QuickDraw GX Printing. s

Factors in Translation

This section describes some of the factors that influence the translation process, and how
you can manipulate them.

Graphics Port and View Port

The translation from QuickDraw to QuickDraw GX takes into account the current
QuickDraw grafPort origin. Therefore, each resulting QuickDraw GX shape
incorporates, either in its shape geometry or in its transform mapping, the origin of the
graphics port that was active at the time of translation.

The QuickDraw GX shape that results from the translation must be associated with a
view port. This can be accomplished by

n setting the view port for each shape

n setting the view port for the parent picture shape of the individual shapes contained
in a picture

Using the QuickDraw—to—QuickDraw GX Translator
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Scaling During Translation

The translator allows you to scale the QuickDraw data as it is converted. For example,
you can use scaling to convert from a screen resolution of 72 dpi to a printer resolution of
300 dpi. You specify the scaling factor in the form of source and destination rectangles.

Also, in order to allow the translator to properly scale dash picture comments and other
items, you can supply a pair of integer scale factors, which may be different in the x and

y directions. The scale factors for both the source and destination rectangles and the

pattern-stretch parameters are usually the destination resolution divided by the screen

resolution (72 dpi), rounded to the nearest integer. Typical examples are shown in

Table 1-1.
Table 1-1 Translation scaling factors
Source Destination Scale Factor

727 72 727 72
727 72 727 80
727 72 144" 144
727 72 150" 150
727 72 300 300

Translation Options

171

AN N P

L
-
-
4

When you translate QuickDraw data to QuickDraw GX shapes, you specify one or more

translation options. You can use either the default translation option provided by

QuickDraw GX or a combination of the other available options. Some translation options

provide simpler and faster translations, but with a resulting loss of pixel-for-pixel

matching. Table 1-2 lists and describes the available translation options; the constants are

defined in the gxTr ansl ati onOpt i ons enumeration.

Using the QuickDraw—to—QuickDraw GX Translator
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Table 1-2 Translation options settings

Constant
gxDef aul t Opti onsTransl ati on

gxQOptim zedTransl ati on

gxRepl aceLi neW dt hTransl ati on

gxSi npl eScal i ngTransl ati on

gxSi npl eGeonetryTransl ati on

Value
0x0000

0x0001

0x0002

0x0004

0x0008

Explanation

This is the default setting used for
translation. This option generates the most
accurate representation of the QuickDraw
data that the translator is capable of
producing.

This option allows for optimizations to be
applied during translation. For example, a
sequence of QuickDraw lines can be combined
into one polygon. In most cases, this results in
the generation of a smaller number of
QuickDraw GX shapes.

The width of a resulting QuickDraw GX line is
the average of the original pen’s width and
height. This option also affects the way in
which the SetLineWidth Pi cComment is
interpreted. The LaserWriter driver scales the
current line width with the newly specified
picture comment. The translator normally
uses the LaserWriter mechanism. When you
specify this option, the translator uses a
mechanism in which the line is replaced with
the newly specified width; this mimics the
behavior of the LaserWriter SC driver.

This option causes the translator to scale data
from source resolution to destination
resolution by using a simple multiplication,
which is incorporated into the shape’s
transform. The translator makes no attempt to
compensate for this increase in resolution. The
resulting scaled image will not render the
original QuickDraw data accurately, but will
be similar to what QuickDraw would have
produced when it attempted to scale the data.

This option results in a translation of
QuickDraw data without taking into account
the QuickDraw hanging pen. Normally the
translator reproduces a QuickDraw triangle,
for example, as a 6-sided or 7-sided polygon.
This option sacrifices accuracy in order to
produce an image that draws faster with
QuickDraw GX and can be more useful for
pen-based output devices. For example,
QuickDraw lines become QuickDraw GX lines
with flat endcaps. This option also turns on
the simple lines translation and the simple
scaling translation.
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Table 1-2 Translation options settings (continued)

Constant
gxSi npl eLi nesTransl ati on

gxLayout Text Transl ati on

gxRast er Tar get Tr ansl ati on

gxPost Scri pt Tar get Transl ati on

gxVect or Tar get Tr ansl ati on

Value
0x000C

0x0010

0x0020

0x0040

0x0080

Explanation

This option results in simple geometry and
scaling. The translator maintains the width of
lines that are at an angle. Because QuickDraw
uses a hanging pen, a diagonal line appears to
be thicker than a horizontal or vertical line
with the same pen size. Using this option
causes the line width to be the same as the pen
width, at the expense of the accuracy of the
original QuickDraw data. This option also
turns on the simple scaling translation and the
simple geometry translation.

Normally the translator turns off
layout-shape-specific capabilities when
translating QuickDraw text into layout
shapes. This option restores layout features
such as default glyph substitutions. This
results in a more attractive text; however it can
be different from the original QuickDraw data.

This option causes PostScript picture
comments to be discarded. The bitmap proxies
sent along with such comments are preserved.

This option causes PostScript picture
comments to be incorporated as tags attached
to picture shapes. The bitmap proxies sent
along with such comments are discarded.

This option causes PostScript picture
comments to be discarded. The bitmap proxies
sent along with such comments are preserved.
Also, when this option is combined with the
option gxQOpt i m zedTr ansl ati on, lines are
preserved and not combined in thick framed

polygons.

Using the QuickDraw—to—QuickDraw GX Translator 1-13



CHAPTER 1

QuickDraw GX and the Macintosh Environment

How Option Settings Affect Translation of Lines

The translation of QuickDraw lines is affected by the translation options setting you
choose. Consider the simple line generated by the QuickDraw commands given in
Listing 1-2.

Listing 1-2 QuickDraw commands to draw a simple line

PenSi ze(5, 3);
MoveTo( 100, 40);
Li neTo(120, 70);

The QuickDraw commands in Listing 1-2 produce the line shown in Figure 1-2.

Figure 1-2 A QuickDraw line

1-14
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The gxDef aul t Opti onsTransl ati on setting produces the best replication of the
original QuickDraw picture. However, it is also the slowest translation. If you use the
gxDef aul t Opti onsTr ansl ati on setting for the translation of the original
QuickDraw line shown in Figure 1-2, the resulting QuickDraw GX polygon shape
mimics the QuickDraw hanging pen. Furthermore, any scaling between the source and
destination rectangles is incorporated into the translated shape’s geometry. The original
QuickDraw line would be translated to the QuickDraw GX shape shown in Figure 1-3.
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Figure 1-3 Translation of the QuickDraw line using gxDef aul t Opt i onsTr ansl ati on
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If you use the gxSi npl eGeonet r yTr ansl at i on option setting, the resulting
QuickDraw GX line shape runs along the center of the original QuickDraw line and
covers all the pixels of the QuickDraw line and more; it is a superset. The resulting
QuickDraw GX shape looks like the line shape shown in Figure 1-4.

Figure 1-4 Translation of the QuickDraw line using gxSi npl eGeonet ryTransl ati on

Using the QuickDraw—to—QuickDraw GX Translator
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If you use the gxRepl aceLi neW dt hTr ansl at i on option setting, the resulting
QuickDraw GX line shape has a width that is the average of the QuickDraw pen width
and height. The line runs along the center of the original QuickDraw line between the
extreme pixels at each end of the original QuickDraw line. The translation results in the
QuickDraw GX shape shown in Figure 1-5.

Figure 1-5 Translation of the QuickDraw line using gxRepl aceLi neW dt hTransl ati on

Translation of Fill Patterns

The QuickDraw-to—-QuickDraw GX translator converts those 8-bit © 8-bit QuickDraw fill
patterns that are commonly used to represent gray patterns to colors that are blends of
the foreground and background colors. In the case of QuickDraw black-and-white
patterns, a uniform grayscale shade that ranges from 0 to 100 percent black is produced,
depending on the overall apparent density of the original pattern, as shown in Figure 1-6.
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Figure 1-6 Conversion of standard QuickDraw fill patterns to QuickDraw GX shape fills
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Translation of QuickDraw Picture Comments

The capabilities of QuickDraw GX exceed those of QuickDraw. This means that a picture
comment (pi cConment ) can be incorporated into the translated shapes as part of the
conversion process. With QuickDraw alone, picture comments can only be seen when
the picture is printed, because the comments are interpreted at the printer level.

It is common practice for developers to include QuickDraw drawing commands (usually
one or more bitmaps) within a picture comment as a proxy that provides an alternate
representation of the picture comment. That way, if the pi cConment is not supported by
a printer, some output—although at a lower resolution— is produced.

When processing a picture comment, the QuickDraw-to—QuickDraw GX translator
typically discards the QuickDraw proxy and applies the pi cConment to the object—for
example, by rotating the shape’s transform or setting a dash in the shape’s style. When
processing PostScript picture comments, however, the translator creates a picture shape
that contains QuickDraw GX shape objects (based on the QuickDraw proxies) as well as
tag objects (containing the PostScript data). In this way, QuickDraw GX can render the
picture both on a raster device (by drawing the items in the picture shape) and on a
PostScript device (by applying the information in the tag objects).
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Sample code for applying a pi cComment for rotation is shown in Listing 1-3.

Listing 1-3 QuickDraw picture data that includes a pi cConment

1-18

Rot ConHandl| e rinfo = NewHandl e(si zeof (Rot ConRecord));

(*rinfo)->rFlip =20
(*rInfo)->rAngle = 90;

MoveTo( 100, 100);

Pi cComent ( Rot at eBegi n, si zeof (Rot ConRecord), (Handle)rlnfo);
Li neTo(100, 200);

Pi cConment ( Rot at eEnd, 0, nil);

The output of the sample code in Listing 1-3 is shown in Figure 1-7. Notice that the
QuickDraw screen output is not rotated. This is because QuickDraw picture comments
are interpreted by the printer. In contrast, the printed QuickDraw output and the
translated QuickDraw GX shape (both printed and displayed onscreen) correctly
represent the intent of the original QuickDraw data.
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Figure 1-7 Translating QuickDraw data containing a rotation pi cConment
Lkl e Trans ndion Cluickdl e (X
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Translation Statistics

The translator keeps various statistics about the QuickDraw picture data that it
translates. You can examine these statistics after the translation if you are interested in
this information. The statistics information is returned in the form of bit flags, as shown
in Table 1-3.

Table 1-3 Translation statistics options
Constant Value Explanation
gxCont ai nsFor nsBegi n 0x0001 The data that was translated contained
“f or meBegi n” picture comments.
gxCont ai nsFor msEnd 0x0002 The data that was translated contained “f or nsEnd”
picture comments.
gxCont ai nsPost Scri pt 0x0004 The data that was translated contained PostScript

picture comments.

gxCont ai nsEnpt yPost Scri pt 0x0008 The data that was translated contained PostScript

picture comments in which there was no actual
PostScript data.

Using the Translator With QuickDraw Pictures

If you have a handle to QuickDraw picture data, such as from a file or on the Clipboard,
you can convert that data into a QuickDraw GX picture shape with a single call to the
QuickDraw-to—-QuickDraw GX translator.

You use the GXConver t Pl CTToShape function to translate an entire QuickDraw
picture into a QuickDraw GX shape. You pass the picture handle of the

QuickDraw picture you wish to translate and a reference to a shape into which the
translated data is to be placed. Listing 1-4 is a sample that uses the

GXConvert Pl CTToShape function to perform the translation, and then draws the
resultant picture shape to the view port specified in the view port array t hePor t s.

Listing 1-4 Translating QuickDraw picture data with GXConver t Pl CTToShape

1-20

aPi cShape = GXNewShape(gxPi ct ureType);

GXConvert Pl CTToShape(t hePi cHdl , gxDefaul t Opti onsTransl ati on,
& heRect, &t heRect, styleStretch,
aPi cShape, nil);

GXSet ShapeVi ewPor t s( aPi cShape, 1, t hePorts);

GXDr awshape( aPi cShape) ;
GXDi sposeShape( aPi cShape) ;
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Installing and Removing the Translator

If you want to capture QuickDraw commands as they are executed, convert them, and
either draw them immediately or save them, you need to install the
QuickDraw-to—-QuickDraw GX translator in the graphics port to which the QuickDraw
drawing commands will be sent.

You install the translator with the GXI nst al | QDTr ansl at or function. Once installed,
the translator intercepts all QuickDraw drawing commands to that port, converts them
to QuickDraw GX shapes, and sends them to a callback function (that you supply) for
drawing or saving. When you are finished capturing QuickDraw commands, you
remove the translator with the GXRenmoveQDTr ansl at or function.

Note

There is not necessarily a one-to-one match between a QuickDraw

function call and the generation of a QuickDraw GX shape. u

Listing 1-5 is a sample that uses the functions GXI nst al | QDTr ansl at or and
GXRenoveQDTr ansl at or to convert the bounded QuickDraw commands. The
application-defined callback function, aShapePr oc, sets the view port and draws each
translated shape. The aShapePr oc function is shown in Listing 1-6 on page 1-22.

Listing 1-5 Installing and removing the translator

[* first, install the translator */

GXl nst al | QDTr ansl at or (wi ndow, gxDefaul t Opti onsTransl ati on,
& heRect, &t heRect, theStyleStretch,
aShapeProc, (void *) & heW ndVi ewPort);

/* now, make QuickDraw calls */
PenSi ze(20, 10);

MoveTo( 100, 100);
Li neTo(200, 100);

MoveTo( 100, 150);
Li neTo( 200, 250);

/* when finished drawi ng, renove the transl ator */
GXRenove@DTr ansl at or (W ndow, nil);

When using the GXI nst al | QDTr ansl at or function, you must supply an
application-defined function that gives you control over what is to be done with the
QuickDraw GX shapes resulting from the translation. For example, you may want to
draw each shape as it is translated, or you may want to spool multiple shapes and draw
after you have completed the picture.
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Listing 1-6 is the sample shape-spooling function used by the code in Listing 1-5. This
function sets the view port, which is passed to it in the r ef er ence parameter, and then
draws the shape passed to it in the parameter t heShape.

Listing 1-6 Sample application-defined shape-spooling function

OSErr aShapeProc( gxShape theShape,
void *reference)

{
GXSet ShapeVi ewPor t s(t heShape, 1, (gxViewPort *) &reference);
GXDr awShape(t heShape) ;
GXDi sposeShape(t heShape) ;
ret urn( GXGet Graphi csError(nil));
}

The prototype for the shape-spooling function, and how to use it, are described in the
section “Handling Translated QuickDraw Data” beginning on page 1-41.

QuickDraw GX and the Macintosh Environment Reference

This section contains constants, data types, and functions that are specific to the
QuickDraw GX environment.

Constants and Data Types

This section describes the constants that you can use with the Gest al t function and the
constants you can use to control translation with the QuickDraw-to—QuickDraw GX
translator.

Gestalt Selectors and Attributes

The selector' gr f x' can be used with the Gest al t function to determine whether the
graphics and typography portions of QuickDraw GX have been installed. The ' pngr'
selector can be used to determine whether QuickDraw GX printing is installed. Gest al t
returns the version number in either case.

QuickDraw GX and the Macintosh Environment Reference
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If you call Gest al t with the gest al t Graphi csAttr selector, it returns an attribute

that specifies whether the debugging or nondebugging version of QuickDraw GX is
installed, and what platform it is installed on. You can use the ' gdgx"' selector to

determine if QuickDraw GX is installed.

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

ne
ne
ne
ne

ne
ne
ne
ne

gest al t GXVer si on
gest al t Graphi csVer si on
gestal t Printi ngMgr Ver si on

gestal t Current G aphi csVer si on

gestal t Gaphi csAttr

gest al t G aphi csi sDebuggi ng
gest al t Graphi csi sLoaded
gest al t G aphi csl sPower PC

1 ngXI
"grfx

' prgr*

0x00010000

' gf xa'

0x00000001
0x00000002
0x00000004

These selectors and attributes are described in the section “Testing for the Presence and
Version of QuickDraw GX” beginning on page 1-4. The Gest al t function is described in

the chapter “Gestalt Manager” in Inside Macintosh: Operating System Utilities.

Translator Options and Statistics

The gxTr ansl ati onOpt i ons enumeration defines constants that control various
aspects of the translation from QuickDraw to QuickDraw GX:

enum gxTransl ati onOptions {

gxDef aul t Opti onsTransl ati on
gxOptim zedTransl ati on

gxRepl aceLi neW dt hTransl ati on
gxSi npl eScal i ngTransl ati on
gxSi npl eGeonet ryTransl ati on
gxSi npl eLi nesTransl ati on
gxLayout Text Transl ati on
gxRast er Tar get Transl ati on
gxPost Scri pt Tar get Transl ati on
gxVect or Tar get Tr ansl ati on

b

typedef |ong gxTranslati onOpti on;

The individual constants for the enumeration are described in Table 1-2 on page 1-12.

0x0000,
0x0001,
0x0002,
0x0004,
0x0008,
0x000C,
0x0010,
0x0020,
0x0040,
0x0080
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The gxTr ansl ati onSt ati sti cs enumeration defines constants that are used as
masks, any of which you can combine using an AND operation to interpret the statistics
gathered during translation:

enum gxTransl ati onStatistics {

gxCont ai nsFor msBegi n = 0x0001,
gxCont ai nsFor nsEnd = 0x0002,
gxCont ai nsPost Scri pt = 0x0004,
gxCont ai nsEnpt yPost Scri pt = 0x0008

H

typedef |ong gxTranslationStatistic;

The individual constants for the enumeration are described in Table 1-3 on page 1-20.

Macintosh Interface Functions

This section describes the QuickDraw GX functions you can use to

n associate view ports with Macintosh windows

n associate view devices with Macintosh graphics devices (GDevi ce records)

n convert QuickDraw coordinates and mouse locations to QuickDraw GX coordinates

n install and remove view port filters that intercept QuickDraw GX drawing commands

Associating View Ports With Macintosh Windows

This section describes the function you use to
n create a new view port object associated with a specific Macintosh window

n retrieve the Macintosh window associated with a view port, or the view port
associated with a Macintosh window

GXNewWindowViewPort

You can use the GXNewW ndowVi ewPor t function to create a new view port for a
specified Macintosh window.

gxVi ewPort GXNewW ndowVi ewPor t (W ndowPt r qdW ndow) ;

qdW ndow A pointer to the window for which the new view port is to be created.

function result A reference to the new view port.
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The GXNewW ndowVi ewPor t function creates a new view port associated with the
specified window. All drawing in the window view port will be clipped to the visible
region of the window.

View ports associated with windows are clipped by the visible region (vi sRgn), but not
the clip region (cl i pRgn) of the window. The origin of the window doesn’t affect the
view port. The clip shape of the view port doesn’t affect drawing in the window.

SPECIAL CONSIDERATIONS

You cannot alter the mapping or clip properties of view ports created with this function.
Most typically, you use this function to create a view port attached to a window, and
then—if you support scrolling or otherwise need to change the clip or mapping—you
create one or more child view ports of the window view port and draw into them.

Do not attach more than one view port to a window through this function; unpredictable
behavior results.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nmenory

View ports, child view ports, and the limitations on access to window view ports are
discussed in the chapter “View-Related Objects” in Inside Macintosh: QuickDraw GX
Objects.

To obtain the window associated with a view port, use the GXGet Vi ewPor t W ndow
function, described next. To obtain the view port associated with a window, use the
GXGet W ndowVi ewPor t function, described on page 1-26.

GXGetViewPortWindow

You can use the GXGet Vi ewPor t W ndow function to return the Macintosh window of a
specified view port.

gxW ndowPt r GXGet Vi ewPor t W ndow( gxVi ewPort port Order);

port Order A reference to the specified view port.

function result A pointer to the window associated with the specified view port.
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The function returns ni | if the view port is not associated with a window.

This function returns ni | if you pass it a reference to a child view port of a window
view port. To determine the window ultimately associated with a child view port, use
the GXGet Vi ewPor t Par ent function to find the parent view port at the top of the view
port hierarchy, and pass that view port reference to the GXCGet Vi ewPor t W ndow
function.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
i nval i d_vi ewport _reference

To create a view port associated with a window, use the GXNewW ndowVi ewPor t
function, described in the previous section. To obtain the view port associated with a
window, use the GXGet W ndowVi ewPor t function, described next.

GXGetWindowViewPort

DESCRIPTION

You can use the GXGet W ndowVi ewPor t function to return the view port of a specified
Macintosh window.

gxVi ewPort GXGet W ndowi ewPor t (W ndowPt r qdW ndow) ;

qdW ndow A pointer to the specified window.

function result A reference to the view port associated with the specified window.

The function returns ni | if the window has no associated view port.

ERRORS, WARNINGS, AND NOTICES

1-26
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To create a view port associated with a window, use the GXNewW ndowVi ewPor t
function, described on page 1-24. To obtain the window associated with a view port, use
the GXCGet Vi ewPor t W ndow function, described in the previous section.

Associating View Devices With Macintosh Graphics Devices

This section describes the functions you use to retrieve the Macintosh graphics device
(CGDevi ce record) associated with a QuickDraw GX view device object, or the view
device associated with a Macintosh graphics device.

GXGetViewDeviceGDevice

DESCRIPTION

You can use the GXGet Vi ewDevi ce@evi ce function to return the Macintosh graphics
device associated with a specified view device object.

GDHandl e GXGet Vi ewDevi ceGDevi ce( gxVi ewDevi ce t heDevi ce);

t heDevi ce A reference to the view device whose graphics device is requested.

function result A handle to the GDevi ce record of the specified view device.

The GXCGet Vi ewDevi ceGevi ce function returns a handle to the Gevi ce record

associated with a specified view device. The function returns ni | if the view device has
no GDevi ce record.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
i nval i d_vi ewdevi ce_ref erence

Macintosh graphics devices and the GDevi ce record are described in Inside Macintosh:
Imaging With QuickDraw.

View devices are described in the chapter “View-Related Objects” in Inside Macintosh:
QuickDraw GX Obijects.

To obtain the view device associated with a graphics device, use the
GXGet GDevi ceVi ewbevi ce function, described next.
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GXGetGDeviceViewDevice

DESCRIPTION

You can use the GXGet GDevi ceVi ewDevi ce function to return the view device object
associated with a specified Macintosh graphics device.

gxVi ewDevi ce GXGet GDevi ceVi ewbDevi ce( GDHandl e qdCDevi ce) ;

qdGDevi ce A handle to the GDevi ce record of the graphics device whose view
device is requested.

function result A reference to the view device object associated with the specified
graphics device.

The GXGet GDevi ceVi ewDevi ce function returns a reference to the view device object
associated with a specified graphics device. The function returns ni | if the graphics
device has no view device.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nenory

Macintosh graphics devices and the GDevi ce record are described in Inside Macintosh:
Imaging With QuickDraw.

View devices are described in the chapter “View-Related Objects” in Inside Macintosh:
QuickDraw GX Obijects.

To obtain the graphics device associated with a view device, use the
GXCet Vi ewDevi ceGevi ce function, described in the previous section.

Converting From QuickDraw to QuickDraw GX Coordinates

1-28

This section describes the functions you use to
n convert from QuickDraw coordinates to QuickDraw GX coordinates

n retrieve mouse locations in terms of QuickDraw GX coordinates
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GXConvertQDPoint

DESCRIPTION

You can use the GXConver t QDPoi nt function to convert from QuickDraw global
coordinates to QuickDraw GX coordinates.

voi d GXConvert @DPoi nt (const Point *shortPt, gxViewPort portOder,
gxPoi nt *fi xedPt);

short Pt A pointer to a point in QuickDraw global coordinates that is to be
converted to QuickDraw GX coordinate space.

port Order A reference to a view port. If this parameter is ni | , the conversion is to
QuickDraw GX global coordinates; if it is other than ni | , the conversion
is to the local coordinates of that view port.

fixedPt A pointer to a gxPoi nt structure. On return, the structure contains the
result of the coordinate conversion.

The GXConvert QDPoi nt function converts a point with QuickDraw global coordinates
to a point with QuickDraw GX coordinates. If the port Or der parameterisni |, the
QuickDraw global coordinates are converted to QuickDraw GX global coordinates. If the
port O der parameter is specified, the QuickDraw global coordinates are converted to
QuickDraw GX local coordinates. The local coordinates are local within the specified
view port.

The QuickDraw global coordinates are specified in pixels. The QuickDraw GX global
and local coordinates are specified in a coordinate space in which 1.0 = 1/72 inch.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nenory
invalid viewPort reference

Warnings
poi nt _does_not _intersect port (debugging version)

For more information about converting from QuickDraw to QuickDraw GX coordinate
space, see the section “Converting From QuickDraw to QuickDraw GX Coordinates”
beginning on page 1-7. For more information about the QuickDraw GX coordinate
system and drawing, see the chapter “View-Related Objects” in Inside Macintosh:
QuickDraw GX Objects.
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GXGetGlobalMouse

You can use the GXCGet G obal Mouse function to obtain the current cursor position in
QuickDraw GX global coordinates.

voi d GXGet d obal Mbuse(gxPoi nt *gl obal Pt);
gl obal Pt A pointer to a gxPoi nt structure. On return, the structure contains the

fixed-point global coordinates of the current cursor position.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of _nmenory

GXGetViewPortMouse

You can use the GXCGet Vi ewPor t Mbuse function to obtain the cursor position expressed
in the QuickDraw GX local coordinates of the specified view port.

voi d GXGet Vi ewPort Mouse(gxVi ewPort port Order, gxPoint *|ocal Pt);

port Order A reference to the view port for which the cursor position is requested.

| ocal Pt A pointer to a gxPoi nt structure. On return, the structure contains the
fixed-point local coordinates of the current cursor position.

SPECIAL CONSIDERATIONS

If the port Or der parameter is ni | , this function posts an
i nval i d_vi ewPort _reference error.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of _nenory
i nvalid_viewPort _reference

Warnings
poi nt _does_not _intersect port
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Installing a View Port Filter

This section describes the functions you use to install and remove view port filters,
which allow you to intercept drawing commands.

GXSetViewPortFilter

DESCRIPTION

You can use the GXSet Vi ewPor t Fi | t er function to intercept a shape being sent to a
specified view port. Instead of drawing the shape, you can use an application-defined
filter function to manipulate the shape.

voi d GXSet Vi ewPort Filter(gxViewPort portOder,
gxUserViewPortFilter filter,long refCon);

port Order A reference to the view port to be filtered.

filter A pointer to an application-defined callback function that acts on the
filtered shape. If you pass ni | for this parameter, any installed filter
function is removed.

ref Con Al ong value to be passed to the callback filter function. Your filter
function can use the value in any manner.

The GXSet Vi ewPor t Fi | t er function allows you to install a filter function that
intercepts shapes sent to a specified view port and manipulates them in any manner you
wish. You must specify a valid view port reference in the port Or der parameter.

The filter parameter is a pointer to an application-defined callback function of type
gxUserViewPortFilter:

typedef void (*gxUserViewPortFilterProcPtr)(gxShape toFilter,
gxVi ewPort portOrder, |ong refCon);
typedef gxUserViewPortFilterProcPtr gxUserViewPortFilter;

You must provide the callback filter function; its prototype is described in the section
“Filtering Drawing Calls to a View Port” beginning on page 1-40.

When you call GXSet Vi ewPor t Fi | t er, you can pass it any useful | ong value in the
r ef Con parameter. That value will be passed to the filter function each time it is called.

To remove a filter function from a view port, call GXSet Vi ewPort Fi | t er with a ni |
value for the fi |l t er parameter.
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SPECIAL CONSIDERATIONS

If you assign a filter function to a view port, it affects drawing to that specific view port
only. Drawing to its child view ports or its parent view port (or any other view ports
within its hierarchy) is unaffected.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nenory
invalid viewPort reference

To obtain a pointer to the filter function currently installed in a given view port, use the
GXCGet Vi ewPor t Fi | t er function, described next.

For a description of the application-defined view port filter function, see page 1-40.

GXGetViewPortFilter

DESCRIPTION

1-32

You can use the GXGet Vi ewPor t Fi | t er function to return the view device of a
specified graphics device.

gxUserViewPortFilter GXGetViewPortFilter(gxViewPort portOder,
I ong *ref Con);

port Order A reference to the view port whose currently installed view port filter you
need.

r ef Con A pointer to al ong value. On return, the value is the reference constant

that was passed to the GXSet Vi ewPor t Fi | t er function when the filter
function was installed.

function result A pointer to the view port filter function that is installed in the specified
view port.

The GXCGet Vi ewPor t Fi | t er function returns a pointer to the view port filter that is
currently installed in the specified view port. The function also returns, in the r ef Con
parameter, the reference constant that was passed to GXSet Vi ewPor t Fi | t er when the
filter function was installed.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nenory
invalid viewPort reference

The GXSet Vi ewPor t Fi | t er function is described in the previous section.

For a description of the prototype of the view port filter function, see page 1-40.

QuickDraw-to—-QuickDraw GX Translator Functions

This section describes the functions you can use to
n Convert the specification for a font and face in the GrafPort into a gxStyle
n Convert QuickDraw picture data into QuickDraw GX shapes

n Convert QuickDraw commands to QuickDraw GX shapes

Converting a GrafPort Font and Face Specification

You use the function described in this section to convert the specification for a font and
face in the GrafPort into a gxStyle.

GXConvertQDFont

DESCRIPTION

You use the GXConver t QDf ont function to translate the specification for a font and face
in the GrafPort into a gxStyle.

| ong GXConvert QDf ont (gxStyle theStyle, |ong txFont, |ong txFace);

theStyl e A gxStyle.
t xFont A long specifying a text font; same as in the GrafPort.
t xFace A long specifying a text style; same as in the GrafPort.

The GXConvert QDf ont function picks the gxFont that is the closest match for the
t xFont andt xFace parameters. If it does not find an exact match, GXConver t QDf ont
might also set the style’s font variation.
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The GXConvert QDf ont function also sets the style’s encoding. It returns any style bits
fromt xFace that were not accounted for in the gxFont and variation. This permits the
caller to construct a gxText Face based on the returned style bits. Potentially all of the
style bits can be matched. Currently only bold, italic, condense, and extended bits are
matched. However, in the future more might be matched. You should not make any
assumptions about what will or will not be matched.

SPECIAL CONSIDERATIONS

If the translator calls GXConvert QDFont, it will already have mapped t xFont ==0 to
the correct font by calling the Script Manager.

Converting QuickDraw Pictures

You use the function described in this section to convert QuickDraw picture data to a
QuickDraw GX picture shape.

GXConvertPICTToShape

You can use the GXConver t Pl CTToShape function to convert a QuickDraw picture to a
QuickDraw GX shape.

gxShape GXConvert Pl CTToShape(const Pi cHandl e pi ct,
gxTransl ati onOpti ons options,
const Rect *srcRect,
const Rect *dstRect,
Poi nt styleStretch,
gxShape destinati on,
gxTransl ati onStatistic *statistics);

pi ct A handle to the QuickDraw picture image to be converted to
QuickDraw GX.
options The translation options to use for the translation.
srcRect A pointer to the source rectangle (normally the QuickDraw picture frame)

of the QuickDraw image, in QuickDraw coordinates.

dst Rect A pointer to the destination rectangle of the QuickDraw image, in
QuickDraw coordinates.

styleStretch
The scale factor (both horizontal and vertical) to apply to certain items,
such as dashes, in QuickDraw picture comments.
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destination
A reference to the destination shape—the shape in which to store the
translated picture.

statistics
A pointer to the location in which to store the translation statistics.

function result A reference to the destination shape. This is the same shape referenced in
the dest i nat i on parameter, or a newly created picture shape if the
desti nati on parameter was ni | .

DESCRIPTION

The GXConvert Pl CTToShape function provides a conversion of a QuickDraw GX
picture image within the boundaries of the source rectangle sr cRect to a QuickDraw
GX shape within the boundaries of the destination rectangle dst Rect . You pass
QuickDraw picture to the translator and it returns a QuickDraw GX picture shape that
approximates the original QuickDraw picture.

The srcRect anddst Rect parameters represent the source and destination space of
the image, expressed in QuickDraw coordinates. The relation between the source and
destination rectangles specifies the amount of scaling to be applied during translation.
You can use this scaling capability to ensure that the resulting QuickDraw GX shape is a
good representation of the original QuickDraw object. The sr cRect parameter is
normally the QuickDraw picture frame of the original picture data. If scaling is not
required, you can pass in the source rectangle of the original data for both parameters.

If the dest i nat i on parameter is ni | , a QuickDraw GX picture shape is created and
returned by the function. If the destination parameter is not ni | , the function returns the
same shape reference that it was passed. The QuickDraw GX shapes resulting from the
translation are contained in that picture shape.

The translator keeps various statistics about the QuickDraw picture data it is translating.
You can examine the mask that describes these statistics after the translation if you are
interested in this information. The flags in the translation statistics masks are defined in
the gxTransl ati onSt ati sti cs enumeration. If you are not interested in this
information, you should pass ni | for the st at s parameter.

SPECIAL CONSIDERATIONS

If you passni | for the desti nat i on parameter and if no error occurs, this function
creates a QuickDraw GX shape object. You are responsible for disposing of that object
when you no longer need it.

Before using the translator, you must first call the GXI ni t Pri nt i ng function.
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ERRORS, WARNINGS, AND NOTICES

Errors
out _of _nenory

SEE ALSO
For an example of the use of this function, see Listing 1-4 on page 1-20.

To translate individual QuickDraw drawing commands as they are executed, use the
GXl nst al | QDTr ansl at or function, described next.

Translation options from the gxTr ansl at i onOpt i ons enumeration are described in
Table 1-2 on page 1-12.

Translation statistics flags from the gxTr ansl ati onSt ati sti cs enumeration are
described in Table 1-3 on page 1-20.

For a general description of the QuickDraw-to-QuickDraw GX translator, see the section
“Using the QuickDraw-to—QuickDraw GX Translator” beginning on page 1-10.

The GXI ni t Pri nti ng function is described in the chapter “Core Printing Features” in
Inside Macintosh: QuickDraw GX Printing.

Installing and Removing the Translator

This section describes the functions you use to install the QuickDraw-to—QuickDraw GX
translator in order to intercept QuickDraw drawing commands as they are executed. To
use the translator in this way, you also need to supply a callback shape-spooling
function, described on page 1-41.

GXlnstallQDTranslator

You can use the GXI nst al | QDTr ansl at or function to initiate translation of the
QuickDraw drawing commands to QuickDraw GX shapes. Subsequent QuickDraw
drawing commands are translated into equivalent QuickDraw GX shapes.

void GXlnstall QTranslator (G afPtr port,
gxTransl ati onOpti ons options,
const Rect *srcRect,
const Rect *dstRect,
Poi nt styleStretch,
gxShapeSpool Functi on user Functi on,
void *reference);

port A pointer to the QuickDraw graphics port into which to install the
translator.
options The translation options to use for the translation.
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srcRect A pointer to a rectangle defining the QuickDraw source dimensions for
drawing, in QuickDraw coordinates.

dst Rect A pointer to a rectangle defining the QuickDraw destination dimensions
for drawing, in QuickDraw coordinates.

styleStretch
The amount of scaling that certain picture-comment items, such as
dashes, will be given in the x and y directions.

user Functi on
A pointer to an application-defined callback function to which the
translator passes each translated shape.

ref erence A pointer to a reference constant that can be used for any purpose.
QuickDraw GX passes the reference constant to the application-defined
callback function each time it calls the function.

You can use the GXI nst al | QDTr ansl at or function to install the
QuickDraw-to—QuickDraw GX translator into a QuickDraw graphics port. QuickDraw
commands that draw into that port are translated to equivalent QuickDraw GX shapes.

All QuickDraw drawing commands executed after you call this function and before you
call GXRenoveQDTr ansl at or are converted into QuickDraw GX shapes and passed to
an application-defined function. There is not necessarily a one-to-one match between a
QuickDraw function call and the generation of a QuickDraw GX shape; the translation
algorithm can combine several QuickDraw items into one QuickDraw GX shape.

The srcRect anddst Rect parameters represent the source and destination space of
the image, expressed in QuickDraw coordinates. The relation between the source and
destination rectangles specifies the amount of scaling to be applied during translation. If
scaling is not required, you can pass identical rectangles for both parameters.

The st yl eSt r et ch parameter represents the amount of scaling that QuickDraw bitmap
patterns are given by the translator in the x and y directions in order to scale them up to
the destination space. The x scale factor is stored in st yl eStr et ch. h and the y scale
factor is stored inst yl eSt r et ch. v. These values are usually the destination resolution
divided by the screen resolution (72 dpi), rounded to the nearest integer.

The user Funct i on parameter is a pointer to an application-defined callback function
of type gxShapeSpool Functi on:

typedef OSErr (*gxShapeSpool ProcPtr) (gxShape toSpool,
voi d *ref Con);
typedef gxShapeSpool ProcPtr gxShapeSpool Functi on;

The translator calls the function every time that it generates a translated QuickDraw GX
shape. You must provide the function; its prototype is described in the section “Handling
Translated QuickDraw Data” beginning on page 1-41.

The r ef er ence parameter of the GXlI nst al | QDTr ansl at or function can be used by
your application in any manner you desire, within the constraints of al ong data field.
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The translator passes the parameter to the application-defined callback function. For
example, you can use r ef er ence to specify where the translated picture is to be
displayed, by passing a view port reference in the r ef er ence parameter.

SPECIAL CONSIDERATIONS

If you call the GXI nst al | QDTr ansl at or function to install the translator, you must
subsequently call the GXRenmoveQDTr ansl at or function to remove it when you are
finished.

The port parameter to this function must be an old-style graphics-port pointer

(Gr af Pt r); however, the translator depends on the existence of a color graphics port.
Therefore, you should always create a color graphics port (using NewCW ndow
NewGWr | d or QpenCPor t ), and coerce the CG af Pt r to a G- af Pt r when you call this
function.

Before installing the translator, you must first call the GXI ni t Pri nt i ng function.

Installation of the translator cannot cause an out _of _menor y error, but the process of
translation can result in an out-of-memory condition. Your application should be
prepared to handle that condition.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO
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Notices (debugging version)
translator_already_install ed_on_this_grafport

For an example of the use of this function, see Listing 1-5 on page 1-21.

Translation options from the gxTr ansl at i onOpt i ons enumeration are described in
Table 1-2 on page 1-12.

The application-defined shape-spooling function called by the translator is described on
page 1-41.

To translate an entire QuickDraw picture, use the GXConver t Pl CTToShape function,
described in the previous section.

For a general description of the QuickDraw-to—-QuickDraw GX translator, see the section
“Using the QuickDraw-to—QuickDraw GX Translator” beginning on page 1-10.

The GXI ni t Pri nti ng function is described in the chapter “Core Printing Features” in
Inside Macintosh: QuickDraw GX Printing.

For descriptions of color graphics ports and the functions you use to create them, see
Inside Macintosh: Imaging With QuickDraw.
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GXRemoveQDTranslator

DESCRIPTION

You can use the GXRenoveQDTr ansl at or function to terminate the translation of
QuickDraw drawing commands.

translationStatistics GXRenove@@Transl ator(Graf Ptr port,
gxTransl ationStatistic *statistic);

port A pointer to the QuickDraw graphics port in which the translator is
currently installed.

statistic A pointer to the location in which to return the translation statistics.

function result The translation statistics.

The GXRenmove@DTr ansl at or function removes the translator from the QuickDraw
graphics port in which it was installed, and flushes the internal translation buffer.

The translator keeps various statistics about the QuickDraw picture data it is translating.
After removing the translator, you can examine the mask that describes these statistics if
you are interested in this information. The flags in the translation statistics masks are
defined in the gxTr ansl ati onSt ati sti cs enumeration. If you are not interested in
this information, you should pass ni | for the statistic parameter.

SPECIAL CONSIDERATIONS

Always be sure to call the GXRenmove@DTr ansl at or function when you are finished
translating.

EERRORS, WARNINGS, AND NOTICES

SEE ALSO

Warnings
translator_not _installed on this_grafport (debugging version)

For an example of the use of this function, see Listing 1-5 on page 1-21.

Translation statistics flags from the gxTr ansl ati onSt ati sti cs enumeration are
described in Table 1-3 on page 1-20.

To translate an entire QuickDraw picture, use the GXConver t PI CTToShape function,
described on page 1-34.

For a general description of the QuickDraw-to—-QuickDraw GX translator, see the section
“Using the QuickDraw-to—QuickDraw GX Translator” beginning on page 1-10.
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Application-Defined Functions

This section describes callback functions that your application must provide for
QuickDraw GX to call, in two situations:

n If you intercept shape-drawing calls to a view port

n If you install the QuickDraw-to—-QuickDraw GX translator in a graphics port

Filtering Drawing Calls to a View Port

The callback function described in this section is a view port filter, which handles
shape-drawing calls that have been intercepted in a given view port.

MyViewPortFilter

DESCRIPTION

1-40

You can create a filter function that handles intercepted QuickDraw GX drawing calls.
The filter function must have a prototype of this form;

void MyViewPort Fil ter(gxShape toFilter, gxViewPort portOrder,
I ong refCon);

toFilter A reference to the shape to be filtered—that is, the shape that would have
been drawn to the view port specified in the port Or der parameter.

port Order A reference to the view port in which this filter function has been
installed.

r ef Con A reference constant that your filter function can use in any manner.

Once this filter function is installed, QuickDraw GX calls it any time a function is
executed that draws a shape in the view port referenced by the por t Or der parameter.
Instead of drawing the shape, QuickDraw GX passes the shape to this function. Your
filter function can perform actions other than drawing (such as spooling), or it can
otherwise modify or process the shape.

Your application installs this filter function by providing a pointer to it when calling

the GXSet Vi ewPor t Fi | t er function. When your application calls the function

GXSet Vi ewPor t Fi | t er, it also provides the r ef Con value that will be passed to this
filter function.

The value passed to you in the r ef Con parameter can be used for any purpose; for
example, it might contain a reference to a different view port for drawing to, a pointer to
a buffer for collecting spooled data, or anything else useful to the filter function. The
port Or der parameter allows you to identify the view port being intercepted, in case
the filter function is installed on more than one view port.
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Your application can get a pointer to this installed filter function at any time by calling
the GXGet Vi ewPor t Fi | t er function. After you are finished intercepting drawing calls,
your application can remove the filter function by calling the GXSet Vi ewPort Fi | t er
function with a ni | filter-function pointer.

The GXSet Vi ewPor t Fi | t er function is described on page 1-31. The to
GXCet Vi ewPor t Fi | t er function is described on page 1-32.

Handling Translated QuickDraw Data

The callback function described in this section is a shape-spooling function, which
handles QuickDraw GX shapes that have been translated from QuickDraw drawing
commands.

MyShapeSpooler

DESCRIPTION

You can create a shape-spooling function that handles QuickDraw drawing commands
that have been translated into QuickDraw GX shapes. The shape-spooling function must
have a prototype of this form:

CSErr MyShapeSpool er (gxShape toSpool, void *ref Con);

t oSpool A reference to the shape just translated by the translator.

r ef Con A pointer to a reference constant, passed to your spool function by the
translator, that you can use for any purpose.

function result An result code of type OSEr r. You should pass 0 if no error occurs.

When you install the QuickDraw-to—QuickDraw GX translator with the

&XI nst al | QDTr ansl at or function, the translator intercepts all subsequent
QuickDraw drawing commands, converts them to QuickDraw GX shapes, and passes
those shapes to this shape-spooling function. Your shape-spooling function can draw
each shape, add it to a picture, or perform any other action you wish.

You install this function by providing a pointer to it when you call the

&Xl nst al | QDTr ansl at or function. When you call GXI nst al | QDTr ansl at or, you
also provide the r ef Con value that will be passed to this filter function. The r ef Con
value can be used for any purpose; for example, it might contain a view port reference
for drawing, a pointer to a buffer for collecting spooled data, or anything else useful to
the shape-spooling function.
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After your application has finished intercepting and converting QuickDraw calls and
passing them to this shape-spooling function, your application must remove the
translator by calling the GXRenove@DTr ansl at or function.

If your shape-spooling function encounters an error during processing, it should return a
nonzero value (usually the error code). If the shape-spooling function returns a nonzero
value, the translator ceases translating QuickDraw commands. If an error occurs, your
application must still call the GXRenove(DTr ansl at or function to remove the
translator.

The GXI nst al | QDTr ansl at or function is described on page 1-36. The
GXRenoveDTr ansl at or function is described on page 1-39.

For a general description of the QuickDraw-to—-QuickDraw GX translator, see the section
“Using the QuickDraw-to—QuickDraw GX Translator” beginning on page 1-10.
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Summary of QuickDraw GX and the Macintosh Environment

Constants and Data Types

Gestalt Selectors and Attributes

#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

ne
ne
ne
ne

ne
ne
ne
ne

gest al t GXVer si on ' qdgx' /* Overall GX vers. selector
gest al t Graphi csVer si on "grfx /* GX graphics vers. selector
gestal t PrintingMr Ver si on "pnyr’ /[* GX printing vers. selector
gest al t Current G aphi csVersi on 0x00010000 /[* version 1.0
gestal t Graphi csAttr ' gf xa' [* GX attributes selector
gest al t Graphi csi sDebuggi ng 0x00000001

gest al t Graphi csi sLoaded 0x00000002

gest al t Graphi csl sPower PC 0x00000004

Translator Options and Statistics

enum gxTransl ati onOptions {

gxDef aul t Opti onsTransl ati on = 0x0000,
gxOpti m zedTransl ati on = 0x0001
gxRepl aceLi neW dt hTransl ati on = 0x0002
gxSi npl eScal i ngTransl ati on = 0x0004,
gxSi npl eGeonet ryTransl ati on = 0x0008,
gxSi npl eLi nesTransl ati on = 0x000C
gxLayout Text Transl ati on = 0x0010,
gxRast er Tar get Transl ati on = 0x0020,
gxPost Scri pt Tar get Transl ati on = 0x0040,
gxVect or Tar get Tr ansl ati on = 0x0080

s

typedef |ong gxTranslati onOpti on;

enum gxTransl ati onStatistics {
gxCont ai nsFor nsBegi n = 0x0001
gxCont ai nsFor nsEnd = 0x0002
gxCont ai nsPost Scri pt = 0x0004,
gxCont ai nsEnpt yPost Scri pt = 0x0008

H

typedef |ong gxTranslationStatistic;

Summary of QuickDraw GX and the Macintosh Environment
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*/
*/
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*/
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Macintosh Interface Functions

Associating View Ports With Macintosh Windows
gxVi ewPort GXNewW ndowVi ewPor t

(W ndowPt r qdW ndow) ;
gxW ndowPt r GXCet Vi ewPor t W ndow

(gxVi ewPor t

gxVi ewPort GXGet W ndowVi ewPor t
(W ndowPt r qdW ndow) ;

port Order);

Associating View Devices With Macintosh Graphics Devices

GCDHandl e GXGet Vi ewDevi ce@Devi ce
(gxVi ewDevi ce t heDevice);

gxVi ewDevi ce GXGet GDevi ceVi ewDevi ce
(GDHandl e gqdGDevi ce) ;

Converting From QuickDraw to QuickDraw GX Coordinates

voi d GXConvert QDPoi nt (const Point *shortPt, gxViewPort portOrder,
gxPoint *fixedPt);
voi d GXGet d obal Mbuse (gxPoi nt *gl obal Pt);
voi d GXGet Vi ewPor t Mbuse (gxVi ewPort portOrder, gxPoint *local Pt);
Installing a View Port Filter
voi d GXSet Vi ewPortFilter (gxVi ewPort port Order,
gxUserViewPortFilter filter, long refCon)

gxUserViewPortFilter GXGetViewPortFilter

(gxVi ewPort port Order,

QuickDraw—to—QuickDraw GX Translator Functions

| ong *ref Con)

Converting QuickDraw Font and Style

| ong GXConvert QDFont (gxStyle theStyl e,
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Converting QuickDraw Pictures

gxShape GXConvert Pl CTToShape
(const Pi cHandl e pi ct,
gxTransl ati onQpti ons options,
const Rect *srcRect,
const Rect *dstRect,
Poi nt styleStretch,
gxShape destinati on,
gxTransl ationStatistics *stats);

Installing and Removing the Translator

void GXlnstall @Translator (GrafPtr port, gxTranslati onOptions options,
const Rect *srcRect, const Rect *dstRect,
Poi nt styleStretch,
gxShapeSpool Functi on user Functi on,
| ong ref Con);

translationStatistics *GXRenove(QDTr ansl at or
(GafPtr port,
translationStatistic *statistics);

Application-Defined Functions

Filtering Drawing Calls to a View Port

void MyViewPortFilter (gxShape toFilter, gxViewPort portOrder,
| ong refCon);

Handling Translated QuickDraw Data
OSErr MyShapeSpool er (gxShape toSpool, void *refCon);

Summary of QuickDraw GX and the Macintosh Environment
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CHAPTER 2

QuickDraw GX Memory Management

This chapter describes the aspects of QuickDraw GX memory management that your
application can control. QuickDraw GX manages the memory blocks used by

your application automatically. Read this chapter if you want to understand how
QuickDraw GX memory works or to supplement QuickDraw GX memory management
operations.

Before reading this chapter, you should be familiar with QuickDraw GX objects. For
more information on objects, see Inside Macintosh: QuickDraw GX Objects.

For more information regarding Macintosh memory, see Inside Macintosh: Memory.

This chapter starts by providing an overview of the QuickDraw GX memory
management system. It then tells how to:

n create and dispose of a graphics client and its heap
n determine memory requirements for a graphics client heap

Additional memory management topics of concern to few developers are also addressed,
such as how to:

n respond to low-memory conditions
n load and unload objects
n work with multiple graphics clients

This chapter also contains reference information for the constants, data types, and
functions associated with QuickDraw GX memory management.

About QuickDraw GX Memory Management

QuickDraw GX works with the Macintosh Memory Manager to manage the memory
used by your application for creating and manipulating objects. QuickDraw GX memory
management is automatic. Memory blocks are allocated and deallocated as your
application needs them.

Nevertheless, the more memory that QuickDraw GX has available, the faster your
application can run. As a result, you may be able to improve the performance of
your application by using some of the QuickDraw GX memory management operations.

Memory Heaps

QuickDraw GX applications use an application heap and one or more graphics client
heaps. The application heap memory holds your code and data structures. This is the
part of memory where you allocate variables and your application executes. You can
access any data structure in the application heap. Your application manages its own
structures in the application heap and makes function calls to obtain or modify the
contents of the graphics client heap.

About QuickDraw GX Memory Management 2-3



2-4

CHAPTER 2

QuickDraw GX Memory Management

The QuickDraw GX graphics client heap memory holds the QuickDraw GX objects you
create. The graphics client heap consists of one or more blocks of discontiguous memory
that QuickDraw GX uses to allocate its objects, structures, and variables. QuickDraw GX
memory is private so, in general, you cannot directly access the contents of a graphics
client heap.

The graphics client heap and the application heap work independently. For

example, QuickDraw GX can execute from the memory on an accelerator card. As

a result, QuickDraw GX never moves application memory. In addition, Macintosh
Memory Manager functions cannot modify QuickDraw GX objects. QuickDraw GX has
its own internal memory manager and memory management functions for interacting
with its objects.

Graphics Clients and Graphics Client Heaps

At system startup, QuickDraw GX does not have any memory available in which to do
work. To allocate memory, it needs a special QuickDraw GX object called a graphics
client. This object is associated with a graphics client heap.

Because a graphics client stores bookkeeping data for its heap, including the memory
starting address and the size of all of the heap’s memory blocks, a graphics client can be
associated with only one QuickDraw GX graphics client heap. A graphics client also
stores the error, warning, and notice state.

An application heap is allocated by the Macintosh Memory Manager when an
application is launched. This is the memory region used by your application for its own
code and data structures. Graphics clients and their heaps are never allocated from
memory blocks that have been allocated to the application heap.

QuickDraw GX provides functions to create a new graphics client and its graphics client
heap. If you don’t use these functions in your application, QuickDraw GX will call them
for you to create a graphics client having a default memory size and location.

When you no longer need a graphics client and its heap, you dispose of them to release
memory blocks. QuickDraw GX provides functions so that your application can dispose
of a graphics client and its graphics client heap, but if you don’t use these functions in
your application, QuickDraw GX calls them for you at the appropriate time. Whenever
an application requires memory allocation, QuickDraw GX automatically deallocates as
many graphics client heap memory blocks as it needs to in order to satisfy the
application’s memory requirements. QuickDraw GX never deallocates graphics client
heaps while they are in use. If QuickDraw GX cannot find sufficient memory blocks, it
may automatically unload objects from memory to storage disk. QuickDraw GX
automatically reloads these objects from storage disk to memory as it needs them.

About QuickDraw GX Memory Management
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Additional Topics

The latter part of this chapter discusses some issues that are relevant in only a few very
specific and uncommon situations: handling low-memory problems, manual loading
and unloading of objects, using functions that do not require a graphics client or its heap,
specifying a memory starting location for a graphics client and its heap, and working
with multiple graphics clients.

Under normal circumstances, QuickDraw GX resolves low-memory conditions and
handles the loading of objects as needed, performing these tasks automatically and in a
way that is transparent to your application. However, you can affect some of its
processing in these areas. You can also set an attribute that prevents QuickDraw GX from
allocating additional memory blocks to your graphics client heap and you can manually
load and unload objects. These topics are described in the section “Additional Memory
Management Topics” beginning on page 2-10.

Using Graphics Clients and Graphics Client Heaps

QuickDraw GX provides most memory management services automatically. This section
describes how your application can override this automatic control to

n create a graphics client and its heap
n determine memory requirements for a graphics client heap

n dispose of a graphics client and its heap

Creating a Graphics Client and Its Graphics Client Heap

Either QuickDraw GX or you can create a new graphics client and its heap. This section
discusses how you can control these tasks.

Implicit Creation

If your application does not explicitly create a graphics client or a graphics client heap,
QuickDraw GX creates them for you when needed. QuickDraw GX calls the

GXNewG aphi ¢csC i ent and the GXEnt er G- aphi c¢s functions when the first function
call is made in your application that requires a graphics client heap. Almost all
QuickDraw GX functions require a graphics client heap. The few exceptions are listed in
the section “Functions That Do Not Require a Graphics Client or Heap” beginning on
page 2-14.

When QuickDraw GX calls the GXNewG aphi csd i ent function, it selects the starting
memory location for the heap and creates a graphics client to provide the bookkeeping
for the heap. When QuickDraw GX calls the GXEnt er Gr aphi c¢s function, it uses the
memory location and heap size stored in the graphics client to create the new heap.
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QuickDraw GX looks for a resource of type ' gasz' with an ID of 0 and uses the first
long word of that resource as the number of bytes to be allocated to the graphics client
heap. If your application does not provide this resource, QuickDraw GX version 1.0 uses
a default memory size value of 600 KB. For additional information, see the description
of the GXNewGr aphi ¢sCl i ent routine beginning on page 2-19.

A' gasz' resource can only provide one graphics client heap size in a single
application. QuickDraw GX uses this size for every graphics client with a

menor yLengt h parameter of zero. Listing 2-1 shows how to create a type 'gasz’
resource for a 512 KB graphics client heap.

Listing 2-1 Creating a' gasz' resource

2-6

resource 'gasz' (0) {
0x00080000 /* 512KB graphics client heap */

I

The GXNewGr aphi csd i ent function is described on page 2-19. The
GXEnt er Gr aphi c¢s function is described on page 2-22.

Explicit Creation

If you want to specify the characteristics of the graphics client heap, you can use the
GXNewG aphi csC i ent function explicitly to create a graphics client.

The GXNewGr aphi csCl i ent function has parameters that specify the heap’s starting
memory location, memory size in bytes, and whether or not QuickDraw GX is permitted
to later increase the heap’s size by allocating additional memory blocks. The graphics
client stores the data passed by the GXNewGr aphi csC i ent function, but does not
allocate memory to the heap. This requires the GXEnt er Gr aphi cs function call.

Most applications should allow QuickDraw GX to select the memory starting location by
passing ni | for the menor ySt art parameter. If you need to specify the memory
starting location, see the section “Specifying the Starting Location of a Graphics Client”
beginning on page 2-14.

If you pass zero for the menor yLengt h parameter, QuickDraw GX looks for a resource
of type ' gasz' with an ID of 0 and uses the first long word of that resource as the heap
size (the number of bytes to allocate). If your application does not provide this resource,
QuickDraw GX version 1.0 uses a default size of 600 KB. Alternatively, you can specify
the requested heap size in bytes. To determine how many bytes to specify for your
graphics client heap, see the next section. The ‘gasz’ resource is described in the
previous section.

Using Graphics Clients and Graphics Client Heaps
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If you pass zero for the attribute parameter, QuickDraw GX can later add additional
memory blocks to the heap when more memory is required. If theat t ri but e
parameter has value 1, indicating the gxSt at i cHeapConst ant constant, QuickDraw
GX cannot add more memory blocks to the graphics client heap allocated.

Once a graphics client is created, you use the GXEnt er G- aphi cs function to allocate
memory for its heap. If you don’t explicitly make the call, QuickDraw GX implicitly calls
the GXEnt er Gr aphi cs function for you when it executes the next function that requires
a graphics client heap. Almost all QuickDraw GX functions require a graphics client
heap. The exceptions are given in the section “Functions That Do Not Require a Graphics
Client or Heap” beginning on page 2-14.

Listing 2-2 shows how to explicitly create a graphics client and allocate 10 KB of memory
for its heap. Since the at t ri but e parameter is 0, QuickDraw GX performs its default
behavior to add memory blocks to the graphics client heap created, as required. For
example, additional memory may be required as your application creates new objects.
You should allocate your graphics client at the beginning of your application and poll for
errors to ensure that the graphics client is allocated.

Listing 2-2 Explicitly creating a graphics client and its heap

gxGraphicsCient newdient;
| ong gr aphi csHeapSi zeRequest ed = 50K; // 50K GX heap

newd i ent = GXNewG aphi csC ient(nil, graphi csHeapSi zeRequest ed
* 1024, AL );

/1 After we attenpted to create the graphics client, we need to
/1 determine if the call succeeded. If the call did not (as in
/1 the case for all GX functions), “newClient” will be nil. If
/1 it is, we alert the user to the problem Oherwi se, we wll
/] attenpt to allocate the GX heap.

if ( newlient ) {
GXEnt er Gr aphi ccs();
/1 Calling GXEnter G aphics allocates the nmenory within the GX
/1 heap. The call would fail only if there is not enough
/1l mermory. In this case, the graphics error posted is -27999
/1 (out of nenory). At this point, we have not installed an
/1 error handler, so we check for the error nunber
/1 corresponding to the out-of-nmenory error.

Using Graphics Clients and Graphics Client Heaps 2-7



2-8

CHAPTER 2

QuickDraw GX Memory Management

if ( GXGetGaphicsError( nil ) == -27999 ) {

/1 Because we cannot allocate the requested size for our GX
/'l heap, we need to throw away the client we created and alert
/'l the user that there is not enough nenory to conti nue.

GXDi sposeG aphicsCient( newdient);

>> application code to alert user and shut down app

} else {
/1 Application error code to tell the user there is not enough
/1l menmory to create the graphics client. No error is
/1 posted from GX because a graphics client does not
/1 exist. The only reason you would not be able to create
/1l a graphics client is if there is not enough nenory.

>> application code to alert user and shut down app

Determining Memory Requirements for a Graphics Client Heap

Using the optimal heap size increases the performance of your application. If your
application does not allocate sufficient memory, QuickDraw GX will need to add
additional memory blocks to the initial graphics client heap. If your heap is sized too
large, you are wasting memory space.

You can use the QuickDraw GX GraphicsBug utility to check the actual size of your
graphics client heap to ensure that your application has allocated sufficient, but not
excessive, memory. Once you determine the optimal graphics client heap size for your
application, you can specify this size at the beginning of your application by using the
GXNewG aphi csd i ent function.

You can use the following procedure to determine the memory requirements of your
graphics client heap:

1. Start your application with the GXNewGr aphi csd i ent function and specify a
memory size, such as 1 MB.

2. Run your application and create a document. QuickDraw GX allocates or deallocates
memory blocks to a size that it deems necessary and sufficient to accommodate the
number and complexity of the objects you have created.

Using Graphics Clients and Graphics Client Heaps
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3. Use the Heap Total (HT) GraphicsBug command to determine the memory size that
QuickDraw GX is currently using. This is the size of the graphics client heap.

4. Use the GXNewGr aphi csd i ent function to specify the size of the QuickDraw GX
graphics client heap to accommodate the actual memory required.

Repeat these steps varying the size of the document used in step 2.

By running your application with what you would consider to be a document of average
size and then with a document of large size, you can arrive at an optimum graphics
client heap size that is probably somewhere between these two heap sizes. One
important consideration is to ensure that your largest objects have sufficient memory
allocated for the graphics client heap that they reside in. This is because an object cannot
be split into multiple memory blocks in the heap.

Because QuickDraw GX can grow the heap to accommodate the needs of your
application, you don’t need to allocate sufficient space for your largest document.
Assuming you have not passed the gxSt at i cHeapC i ent attribute to

GXNewG aphi ¢csd i ent . This procedure provides only a preliminary evaluation of the
memory requirements for your application.

For additional information on how to use the GraphicsBug utility, see the section
“Debugging With GraphicsBug” in the chapter “QuickDraw GX Debugging,” in this
book.

Disposing of a Graphics Client and Graphics Client Heap

When your application no longer needs a graphics client and its heap, you should
dispose of them to free memory blocks. You can use the GXExi t Gr aphi ¢s and
GXDi sposeG aphi csd i ent functions to do this.

While you are writing and debugging your application, it is a good idea to be meticulous
about disposing of all graphics clients and graphics client heaps at the end of your
application. As a result, you should use the GXExi t Gr aphi c¢s function to dispose of the
currently active graphics client heap and the GXDi sposeG aphi csCl i ent function to
dispose of each active graphics client. If your application does not make these calls,
QuickDraw GX automatically disposes of all graphics clients and heaps that belong to
the exiting application. However, in this case, the graphics clients and heaps are
considered aborted instead of being disposed of normally, and therefore QuickDraw GX
does not report any errors that occur during the process of disposing of these graphics
clients and heaps. Listing 2-3 shows how to properly dispose of a graphics client and its
heap.
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Listing 2-3 Disposing of graphics clients and graphics client heaps

/* QuickDraw GX application code */

GXExi t G aphi cs(voi d);
GXDi sposeG aphicsCient(client);
}

Once your application is ready to ship, be sure to remove the terminating

GXExi t G aphi cs and GXDi sposeG aphi csd i ent function calls and rely on
QuickDraw GX to automatically dispose of all of your graphics clients and their heaps
for your exiting application. When your application quits, it is much faster for
QuickDraw GX to throw away all of the graphics clients and their graphics client heaps,
rather than to dispose of each of them sequentially. This approach is analogous to
quitting an application rather than taking the extra time to close multiple application
windows.

The GXExi t Gr aphi cs function is described on page 2-23. The GXDi sposeG aphi cs
function is described on page 2-21.

Additional Memory Management Topics

2-10

This section describes some additional memory management topics. Your application
can supplement QuickDraw GX automatic memory management operations to

n respond to low-memory conditions
n load and unload objects

n work with graphics clients and graphics client heaps

Low-Memory Conditions

QuickDraw GX may post memory-related errors, warnings, and notices while trying to
allocate additional memory. These notifications indicate the status of QuickDraw GX
memory management operations and, in some cases, provide the opportunity for your
application to respond accordingly.

Additional Memory Management Topics
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Freeing Up Already Allocated Memory

When QuickDraw GX needs one or more additional memory blocks for a graphics client
heap, it responds to the situation by performing one or more of the following sequential
steps. If insufficient memory is freed in one step, QuickDraw GX proceeds to the next
step in the sequence. When sufficient memory blocks are freed, QuickDraw GX allocates
the memory blocks and processing continues. QuickDraw GX memory management
steps 1 through 4 affect memory blocks that have already been allocated.

1. QuickDraw GX disposes of dead caches: A QuickDraw GX cache is temporary
memory used by QuickDraw GX. A cache that contains out of date, and therefore
invalid, information is called a dead cache. If it disposes of dead caches, QuickDraw
GX postsadi sposed_dead_caches notice in the debugging init when the
operation is complete. This notice is posted once per graphics client. This notice is a
one-time-only alert indicating that your graphics client heap is low on memory.

2. QuickDraw GX unloads objects in pictures that have the gxDi skShape shape
attribute: All of the objects within the picture are unloaded before any other objects
are unloaded. The picture object is not unloaded. The gxDi skShape shape attribute
is described in the chapter “Shape Objects” in Inside Macintosh: QuickDraw GX Objects.

3. QuickDraw GX disposes of live caches: A QuickDraw GX cache that contains current
valid drawing information is called a live cache. After live caches are disposed of,
they need to be rebuilt before the next time you draw the object. QuickDraw GX posts
adi sposed_I i ve_caches notice in the debugging init when the operation is
complete. This notice is only posted once per graphics client. This notice is a
one-time-only alert indicating that your graphics client heap is low on memory.

4. QuickDraw GX relocates bit images: Bit images are moved in memory in order to free
memory space adjacent to them. No memory error, warning, or notice is posted to
notify you of this step.

Allocating New Memory and Unloading Objects

If QuickDraw GX has not released sufficient memory after step 4, it attempts to add
additional memory blocks to the graphics client heap. If sufficient memory is not
available after step 5, QuickDraw GX begins to unload objects to disk storage.

5. QuickDraw GX adds additional memory blocks: QuickDraw GX adds additional
memory blocks to the graphics client heap. Prior to adding memory blocks,
QuickDraw GX posts an about _t o_gr ow_heap warning. If the
gxSt ati cHeapCl i ent attribute is set for the graphics client heap, QuickDraw GX
does not perform this step.

6. QuickDraw GX unloads objects: Prior to unloading objects, QuickDraw GX posts an
about _t o_unl oad_obj ect s warning. First, shapes with the gxDi skShape shape
attribute are unloaded. Then, objects without either the gxDi skShape or the
gxMenor yShape attributes are unloaded. Finally, shapes with the gxMenor yShape
attribute are unloaded. Unlike disposing of caches, unloading occurs without
information loss, but it does take time and disk space. For additional information
about object loading and unloading, see the section “Loading and Unloading Objects”
beginning on page 2-12. If an object cannot be unloaded, QuickDraw GX posts a
coul d_not _creat e_backi ng_st or e error or the appropriate system error.

Additional Memory Management Topics 2-11
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When your application has received the about _t o_gr ow_heap warning or the
coul d_not _creat e_backi ng_st or e error, you can decide to free up some memory
before GX does. However, you must be very careful if you decide to dispose of a GX
object. You cannot dispose of anything that is currently in use. The only way to
determine if something is in use would be by carefully tracking the GX objects used
within your application. Most likely, you would only want to dispose of off-screen
worlds used by your application and let GX free up memory by releasing other blocks.
GX knows what is and is not busy.

If steps 1 through 6 fail to release sufficient memory to accommodate the allocation of
the required additional blocks of memory, QuickDraw GX posts an out _of _nmenory
error.

Functions That Create Additional Memory Demands

Individual QuickDraw GX functions have different memory-allocation consequences:

n Many QuickDraw GX functions explicitly allocate memory. For example, the
GXNewShape, GXCopyToShape, and Get ShapePar t s functions allocate memory.
Anout _of _menory error may be posted when a memory allocation fails.

n Most QuickDraw GX functions can implicitly allocate memory to load a required
object. For example, the GXGet ShapeAtt ri but es function may need to load a
shape into memory to retrieve its attributes. QuickDraw GX loads objects
automatically and does not post an error, warning, or notice. The exception is when
QuickDraw GX posts an out _of _nenory error when a memory allocation fails or a
disk error occurs.

n Some functions do not allocate memory explicitly or implicitly. These functions might
require a graphics client heap and do not post an out _of _menory error. These
include math routines, error routines, and the GXCl oneObject, GXDi sposeObject,
GXUnl oadObject, GXVal i dat eObject function sets and all of the functions listed in
the second part of Table 2-1 on page 2-14.

The GraphicsBug utility is useful in debugging memory problems. This utility is
described in the chapter “QuickDraw GX Debugging” in this book.

QuickDraw GX errors, warnings, and notices are described in the chapter “Errors,
Warnings, and Notices” in this book.

Loading and Unloading Obijects

If your application needs more memory during execution, QuickDraw GX automatically
unloads objects to disk storage to free memory. QuickDraw GX automatically reloads
previously unloaded objects when it needs them.

Additional Memory Management Topics
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QuickDraw GX only begins to unload objects after it has failed to free sufficient memory
by disposing of dead caches, unloading picture shape objects, disposing of live caches,
relocating bit images, and adding additional memory blocks to the graphics client heap.
Unless you choose to control loading and unloading of objects to memory, QuickDraw
GX performs these tasks for you automatically. Your application never needs to load or
unload an object.

The order in which QuickDraw GX automatically loads and unloads objects depends
upon the objects’ shape attributes. QuickDraw GX first unloads shape objects with the
gxDi skShape attribute. QuickDraw GX then unloads shapes without special attributes,
style, ink, transform, color set, color profile, and tag objects. Finally, after all other objects
are unloaded, QuickDraw GX unloads objects with the gxMenor yShape attribute.

You can use the GXSet ShapeAt t ri but e function to set or clear an object’s shape
attribute and the GXGet ShapeAt t ri but e function to determine which attributes of a
shape object are set. Shape attributes are described in the chapter “Shape Objects” in
Inside Macintosh: QuickDraw GX Objects.

Objects are unloaded to a temporary file created on the startup disk in the invisible
temporary items folder. When an object is unloaded, a 4-byte stub remains in memory to
describe the location of each object on disk so that it can be reloaded when required.
Sufficient disk storage space must be available to accommodate all of the objects that are
unloaded or a file system error is posted.

You can supplement QuickDraw GX automatic loading and unloading operations by
using function calls. These functions may be useful in increasing application
performance. For example, a multimedia application with time-critical processing may
need to control specific objects to ensure that they are resident in memory when they are
to be displayed and removed from memory when they are no longer required.

You can use the GXUnl oadShape function to move a shape from memory to disk
storage and the GXLoadShape function to move a shape from disk storage to memory.
QuickDraw GX provides loading and unloading functions for shape, style, ink,
transform, color set, color profile, and tag objects.

When you unload an object, QuickDraw GX always first disposes of all of the live and
dead caches for the object.

A recommended approach is to initially write your application without the use of object
loading and unloading functions. Then, experiment with loading and unloading
functions to improve performance.

The QuickDraw GX loading and unloading functions are described in the section
“Loading and Unloading Objects” beginning on page 2-26.

When objects are loaded and unloaded by QuickDraw GX is discussed in the section
“Low-Memory Conditions” beginning on page 2-10.
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Functions That Do Not Require a Graphics Client or Heap

Almost all QuickDraw GX functions require both a graphics client and a graphics client
heap to execute. Table 2-1 lists the functions that either do not require a graphics client or
require a graphics client but not its heap to execute.

Table 2-1 QuickDraw GX functions that do not require a graphics client or heap
Memory requirements Function
graphics client not required GXVal i dat eGraphi csC i ent

GXGet User Gr aphi csDebug
GXSet User G- aphi csDebug
GXNewGr aphi csd i ent
GXGet Graphi csd i ent
GXSet Graphi csd i ent
GXDi sposeG aphi csd i ent
GXGet Graphi csC ients
GXCGet Conver t QDFont
GXSet Conver t QDFont

graphics client required; All of the functions described in the chapter
graphics client heap not required “Errors, Warnings, and Notices” (excluding the
application-defined functions)

All of the functions described in the chapter
“QuickDraw GX Mathematics”

GXSet Val i dat i on

GXCet Val i dat i on

GXSet Val i dat i onError

GXGet Gr aphi csPol |'i ngHandl er
GXSet G aphi csPol | i ngHandl er
GXEnt er Gr aphi cs

Specifying the Starting Location of a Graphics Client

If you use the GXNewGr aphi csC i ent function to specify the starting location of a new
graphics client, you must also specify the requested size of the graphics client heap. In
this case, the size in bytes of the graphics client heap requested is used for a contiguous
block of memory for both the graphics client and heap. In all other cases, the graphics
client heap is allocated as a discontiguous memory block and the entire memory
allocation requested by specifying a nenor yLengt h parameter for the

GXNewGr aphi csC i ent function is assigned to the new graphics client heap.

Use the GXNewGr aphi csd i ent function if you need to create a graphics client without
allocating any memory. This allows you to draw at interrupt time. For example, you may
want to report out _of _nenor y errors in a dialog box.

Additional Memory Management Topics



CHAPTER 2

QuickDraw GX Memory Management

Listing 2-4 demonstrates how to specify a memory size and a memory starting location
for a graphics client and its heap.

Listing 2-4 Specifying the starting location and size for a graphics client and its heap
gxG aphi csd i ent newd i ent;
char menor yBuf f er [ 10000]

newd i ent = GXNewG aphi csd i ent (&renoryBuffer[0],

si zeof (menoryBuffer),

gxNoAttri butes);
/1 After we attenpted to create the graphics client, we need
/1l to determine if the call succeeded.If it did not ( as in the
/1 case for all GX functions), “newClient” will be nil. If it
/1 is, we alert the user to the problem Oherw se, we attenpt
/1 to allocate the GX heap.

if (newdient)

GXEnt er Gr aphi cs() ;

/1 Calling GXEnterGraphics allocates the nenory within the GX
/'l heap. The only reason the call would not succeed is if

/1 there is not enough nenory. In this case, the graphics

/1 error which is posted is -27999 (out of nmenory). At this
/1 point, we have not installed an error handler, so we check
/1 for the error nunber corresponding to the out-of-nmenory

/'l error.

if ( GXGetGraphicsError( nil ) ==-27999 ) {
/1 Because we canot allocate the requested size for our GX
/'l heap, we need to throw away the client we created and alert
/1 the user that there is not enough nenory to continue..
11
GXDi sposeG aphi csd ient(newdient);
>>application code to alert user and shut down app
} else {
>>application code to alert user and shut down app

H
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The myCl i ent variable holds the new graphics client. You can use this variable to access
the graphics client any time you need it. The combined size of the graphics client and the
graphics client heap is 10 KB and its starting location in memory is at the starting
location of the buffer. Since the memory starting location is specified, the new graphics
client and its heap use contiguous memory, as shown in Figure 2-1.

Figure 2-1 Creating a graphics client by specifying the memory starting location
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Working With Multiple Graphics Clients

The exceptional QuickDraw GX application may need multiple graphics clients to
provide special features. For example, an application may want to create multiple
graphics clients to provide a QuickDraw GX environment with

n segmented memory to allow some sets of objects to have more memory than others

n different error states so that one state would have an error condition and the other
would have a normal condition.
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Another example is a QuickDraw GX application that needs to display a dialog box to
convey status information while continuing to perform other tasks. By using separate
graphics clients for the dialog box and the other task-oriented part of the application,
you can guarantee that QuickDraw GX will not affect the memory being used for the
dialog box.

Two disadvantages of having multiple graphics clients are that
n objects cannot be shared between graphics clients
n memory may become fragmented as the memory size grows

Without object sharing, if an object is to be used by more than one graphics client, the
object must be duplicated and this requires additional memory overhead. Fragmented
memory results from QuickDraw GX objects being initially allocated to a large block
of memory and subsequent addition of multiple discontiguous memory blocks.

If you are going to have multiple graphics clients, you must explicitly create them using
the GXNewGr aphi csCd i ent and GXEnt er Gr aphi c¢s functions. This assures that a
reference is returned for each new graphics client. If you allow QuickDraw GX to
implicitly create a graphics client, QuickDraw GX has no way of returning a reference.

The GXGet Gr aphi csC i ent, GXGet Graphi csd i ent s, and
GXSet G aphi csd i ent functions allow you to work with the graphics clients that you
create.

You can use the GXGet Gr aphi ¢sCl i ent s function to return some or all of the graphics
client references that have been allocated by QuickDraw GX. The
GXCet Graphi csd i ent s function is described on page 2-25.

You can use the GXSet Gr aphi csd i ent function to change the active graphics client
for your application and the GXGet Gr aphi csCl i ent function to return the active
graphics client for your application. These functions may be used prior to calling
GXEnt er Gr aphi cs and GXExi t Gr aphi cs to specify the active graphics client.

The GXSet Gr aphi csCl i ent function is described on page 2-26 and the

GXCet Graphi csd i ent s function is described on page 2-25.

Creating graphics clients and graphics client heaps explicitly is described in the section
“Explicit Creation” beginning on page 2-6.

QuickDraw GX Memory Management Reference

This section describes the constants, data types, and functions related to QuickDraw GX
memory management. The section “Constants and Data Types” gives the type definition
of the graphics client and the graphics client attributes enumeration. The section
“Functions” describes the functions used for creating and disposing of a graphics client,
working with multiple graphics clients, and loading and unloading objects.
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Constants and Data Types

This section describes the constants and data types that are used for memory
management.

Graphics Client Object

QuickDraw GX provides you with access to the graphics client object through a graphics
client reference:

typedef struct gxPrivateG aphicsCientRecord *gxG aphicsdient;

In this type definition, gxG aphi csd i ent is a type-checked reference, not an actual
pointer to any defined structure. The contents of the graphics client object are private.

Graphics Client Attributes

Functions

The options for the at t ri but e parameter of the GXNewG aphi csCl i ent function are
defined in the gxCl i ent At t ri but es enumeration:

enum gxClientAttributes {
gxSt ati cHeapd i ent = 0x0001

H

typedef long gxCientAttribute;

Constant descriptions

gxSt ati cHeapd i ent
QuickDraw GX will never add additional memory blocks to the
graphics client heap.

A graphics client having a gxCl i ent Attri but es value of 0 may add additional
memory blocks to its heap, as required. This is the standard default behavior.

For additional information, see the section “Creating a Graphics Client and Its Graphics
Client Heap” beginning on page 2-5. The GXNewGr aphi csCl i ent function is described
on page 2-19.

2-18

This section describes the Quickdraw GX functions you can use to
n create and dispose of graphics clients

n allocate and dispose of graphics client heaps

n load and unload objects

n work with multiple graphics clients
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Creating and Disposing of a Graphics Client

This section describes the QuickDraw GX functions you can use to
n create a new graphics client

n dispose of a graphics client

GXNewGraphicsClient

DESCRIPTION

You can use the GXNewGr aphi csd i ent function to create a new graphics client.

gxG aphi csd i ent GXNewGr aphi csCl i ent (void *nenoryStart,
| ong menorylLength, gxClientAttribute attribute);

menor ySt art
A pointer to the memory location where the new graphics client will
begin.

menor yLengt h
The requested size in bytes of the QuickDraw GX graphics client heap.

attribute The attributes flag set for the new graphics client.

function result A reference to the new graphics client object.

The GXNewGr aphi csCl i ent function creates a new graphics client and makes it the
active graphics client for this application. The graphics client specifies the memory
location, the size in bytes, and the attributes of its graphics client heap. When additional
memory blocks are allocated to the graphics client heap, their locations and sizes are also
stored in the graphics client. The GXNewG aphi ¢sC i ent function does not allocate
memory for the graphics client heap. Calling the GXEnt er G- aphi ¢s functionallocates
the heap.

If you are going to make a GXNewGr aphi ¢csC i ent call, it must be the first QuickDraw
GX call in your application. Otherwise, a Quickdraw GX call may implicitly create the
first graphics client and any subsequent GXNewGr aphi csCl i ent call creates another
graphics client. If you want to create multiple graphics client objects, you can call this
routine several times.

The nmenor ySt art parameter specifies the starting location in memory for the graphics
client and its graphics client heap. If you specify ni | , QuickDraw GX selects the location
for you. This is the most common selection. Since QuickDraw GX is managing memory,
it selects what it believes is the optimum location in memory for the new graphics client.
However, in the rare case in which you need to specify the memory location, you can use
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the menor ySt art parameter to specify the exact location of the graphics client. If you
specify the nenor ySt art parameter, you must also specify the nenor yLengt h
parameter.

The nmenor yLengt h parameter specifies the size of the heap in bytes. If you pass 0 and
there is no 'gasz' resource, QuickDraw GX version 1.0 creates a graphics client with a
default heap size of 600 KB. If there isa' gasz' resource, QuickDraw GX uses its size
value instead.

The att ri but es parameter is a flag from the gxCl i ent At t ri but es enumeration that
defines whether QuickDraw GX will or will not add additional memory blocks to the
newly defined, but not allocated, graphics client heap. A flag of default value 0 indicates
that QuickDraw GX may add memory blocks to the graphics client heap, as required. A
flag of value 1 is the gxSt at i cHeapd i ent constant and indicates that QuickDraw GX
will never add memory blocks to the initially allocated graphics client heap.

If QuickDraw GX is unable to create a graphics client, there probably is not sufficient
memory. As a result, the function returns ni | . Note that QuickDraw GX does not post
an error since there is no graphics client to post the error to.

SPECIAL CONSIDERATIONS

SEE ALSO

2-20

If no error results, the GXNewGr aphi csd i ent function creates a graphics client object;
you are responsible for disposing of that object when you no longer need it.

The use of the GXNewG aphi csd i ent function to create a new graphics client is
described in the section “Creating a Graphics Client and Its Graphics Client Heap”
beginning on page 2-5.

To determine the correct size of the memory for your graphics client, see the section
“Determining Memory Requirements for a Graphics Client Heap” beginning on page 2-8.
The gxd i ent Attri but e enumeration is described in the section “Graphics Client
Attributes” beginning on page 2-18.

QuickDraw GX functions that do not require a graphics client or a graphics client heap
are described in the section “Functions That Do Not Require a Graphics Client or Heap”
beginning on page 2-14.

If you need to specify the memory starting location of the graphics client and its graphics
client heap, see the section “Specifying the Starting Location of a Graphics Client”
beginning on page 2-14.
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GXDisposeGraphicsClient

DESCRIPTION

You can use the GXDi sposeG aphi csd i ent function to dispose of a specific graphics
client.

voi d GXDi sposeG aphi csClient (gxGaphicsCient client);

client A reference to the graphics client to be disposed of.

The GXDi sposeG aphi csd i ent function is the last QuickDraw GX call that an
application being debugged should make. It disposes of all the data structures associated
with the passed graphics client, including its heap. If the application does not make this
call, QuickDraw GX automatically disposes of all graphics clients that belong to the
exiting application. However, in this case the graphics clients are considered aborted
instead of being disposed of normally, and therefore QuickDraw GX does not report any
errors that occur during the process of disposing of these graphics clients.

SPECIAL CONSIDERATIONS

SEE ALSO

If your GXNewGr aphi csCl i ent call failed to create a graphics client and returned ni | ,
this function accepts ni | as a valid graphics client and disposes of the referenced
graphics client.

When your application is ready to ship, you should remove the terminating
GXDi sposeG aphi csd i ent function and rely on QuickDraw GX to automatically
dispose of your graphics clients.

The role of the GXDi sposeG aphi csd i ent function in disposing of a graphics client
is described in the section “Disposing of a Graphics Client and Graphics Client Heap”
beginning on page 2-9.

The GXNewGr aphi csd i ent function is used to create a new graphics client from
memory and is described on page 2-19.

QuickDraw GX Memory Management Reference 2-21



CHAPTER 2

QuickDraw GX Memory Management

Allocating and Disposing of a Graphics Client Heap

This section describes the QuickDraw GX functions you can use to
n allocate a graphics client heap
n obtain a list of all of the allocated graphics clients

n dispose of a graphics client heap

GXEnterGraphics

You can use the GXEnt er G- aphi cs function to allocate memory for a QuickDraw GX
graphics client heap.

voi d GXEnt er Graphi cs(voi d);

DESCRIPTION

The GXEnt er Gr aphi c¢s function allocates memory for a graphics client heap and
initializes the default data structures. QuickDraw GX obtains the memory starting
location, memory length, and attributes for the new graphics client heap from the active
graphics client.

Normally, you never need to call GXEnt er Gr aphi c¢s. You should call this function only
in the specific instance that you want to isolate the QuickDraw GX call to a specific part
of the application. You then usethe GXExi t Gr aphi cs function to remove all memory
used by QuickDraw GX and then use the GXEnt er Gr aphi c¢s function to begin using
QuickDraw GX memory again.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory

SEE ALSO

The use of the GXEnt er G- aphi cs function to allocate memory to a graphics client is
described in the section “Creating a Graphics Client and Its Graphics Client Heap”
beginning on page 2-5.

The GXExi t Graphi cs function deallocates memory for the QuickDraw GX graphics
client heap and removes the default data structures. This function is described in the
next section.

QuickDraw GX functions that do not require a graphics client or a graphics client heap
are described in the section “Functions That Do Not Require a Graphics Client or Heap”
beginning on page 2-14.
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GXExitGraphics

DESCRIPTION

You can use the GXExi t Gr aphi cs function to dispose of the default structures and the
active QuickDraw GX graphics client heap.

voi d GXExi t Graphi cs(void);

The GXExi t Gr aphi cs function disposes of all of the default data structures that you
have created in your QuickDraw GX application and disposes of the active graphics
client heap. If a notice handler routine has been installed, it is called to report any objects
allocated by the application that have not been disposed of.

Normally, you never need to call the GXExi t G aphi cs function if you use the
GXDi sposeG aphi csd i ent function.

SPECIAL CONSIDERATIONS

In the debugging version of QuickDraw GX, you can call the GXExi t Gr aphi cs
function if you want to confirm that all QuickDraw GX objects that you allocated have
been disposed of.

When your application is ready to ship, you should remove the terminating
GXExi t G aphi cs function and rely on QuickDraw GX to automatically dispose of your
graphics client heaps.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Notices (debugging only)
shape_not _di sposed

font _not _di sposed

styl e_not _di sposed

i nk_not _di sposed
transform not _di sposed
col or Set _not _di sposed

col orProfil e_not_di sposed

The role of the GXExi t Gr aphi csCl i ent function in disposing of a graphics client heap
is described in the section “Disposing of a Graphics Client and Graphics Client Heap”
beginning on page 2-9.

The GXDi sposeG aphi csC i ent function is described on page 2-21.

The GXEnt er Gr aphi cs function allocates memory for the QuickDraw GX graphics
client heap and initializes the default data structures. This function is described on
page 2-22.
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Working With Multiple Graphics Clients

This section describes the QuickDraw GX functions you can use to
n return the active graphics client

n change the active graphics client

GXGetGraphicsClient

You can use the GXGet Gr aphi csd i ent function to return the active graphics client to
your application.

gxG aphi csd i ent GXGet Graphi csC i ent (voi d);

function result The active graphics client.

DESCRIPTION

The GXGet Gr aphi csC i ent function returns the active graphics client. Each
application has its own active graphics client. The only way that the active graphics
client is changed within an application is when the application calls the

GXSet Graphi ¢csC i ent function or when a new graphics client is created by

the GXNewG aphi csd i ent call.

SEE ALSO

For additional information about graphics clients, see the section “About QuickDraw GX
Memory Management” beginning on page 2-3.

Multiple graphics clients are discussed in the section“Working With Multiple Graphics
Clients” beginning on page 2-16.

The GXGet Gr aphi csd i ent s function returns all or some of the graphics clients that
have been allocated by QuickDraw GX. This function is described in the next section.
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GXGetGraphicsClients

DESCRIPTION

SEE ALSO

You canuse the GXCGet Gr aphi csC i ent s function to list all of the graphics clients that
have been allocated by QuickDraw GX.

| ong GXGet Graphi csCients(long index, |ong count,
gxGraphicsCient clients[]);

i ndex The one-based index into the list of all graphics clients that indicates the
first client to return.

count The number of graphics clients to be returned.

clients An array of graphics client references. On return, the array contains

references to the allocated graphics clients.

function result The number of graphics clients returned.

The GXGet Gr aphi csC i ent s function copies the graphics client references specified
by the i ndex and count parameters into the array. It will return the graphics clients
that are owned by other applications in addition to the ones owned by the calling
application. Specifying the value 1 for the i ndex parameter returns the first client.
Specifying the gxSel ect ToEnd constant for the count parameter returns all remaining
graphics clients, starting with the indexed graphics client. If ni | is passed for the

cl i ent s parameter, no graphics clients are returned.

For additional information about graphics clients, see the section “About QuickDraw GX
Memory Management” beginning on page 2-3.

Multiple graphics clients are discussed in the section“Working With Multiple Graphics
Clients” beginning on page 2-16.
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GXSetGraphicsClient

DESCRIPTION

SEE ALSO

You can use the GXSet G aphi csC i ent function to change the active graphics client
for your application.

voi d GXSet Graphi csd i ent (gxG aphicsCient client);

client A reference to the graphics client that is to become active.

The GXSet Gr aphi csCl i ent function can be used to switch to any of the graphics
clients that your application owns; it may not switch to graphics clients that other
applications own.

The active graphics client determines which QuickDraw GX graphics client heap to use
for subsequent QuickDraw GX calls. Note that if you create a QuickDraw GX object with
one graphics client active and switch to another one, you may not make calls that use the
object. This is because an object cannot be shared by graphics clients. The object must be
duplicated.

See the section“Working With Multiple Graphics Clients” beginning on page 2-16 for
more information about multiple graphics clients.

Loading and Unloading Objects

This section describes the functions you use to load objects from disk storage to memory
and to unload objects from memory to disk storage.

GXLoadShape

2-26

You can use the GXLoadShape function to load a shape into memory.
voi d GXLoadShape(gxShape target);

t ar get A reference to the shape object to be loaded into memory.
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DESCRIPTION

The GXLoadShape function moves a shape object from disk storage to the active
graphics client heap. When you or QuickDraw GX unload a shape object from memory
to disk storage using the GXUnl oadShape function, QuickDraw GX creates a 4-byte
stub that remains in the active graphics client heap. When you use the GXLoadShape
function to retrieve the stored object, QuickDraw GX obtains the location of the stored
shape object from the stub.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
shape_is_nil

SEE ALSO

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the sections “Loading and
Unloading Objects” beginning on page 2-12.

The GXUnl oadShape function is described in the next section.

GXUnloadShape

You can use the GXUnl oadShape function to unload a shape from memory.

voi d GXUnl oadShape( gxShape target);

tar get A reference to the shape object to be unloaded from memory.

DESCRIPTION

The GXUnl oadShape function moves a shape object from the active graphics client heap
to disk storage. When you or QuickDraw GX use the GXUnl oadShape function to
unload a shape object from memory to disk storage, QuickDraw GX stores its location in
a 4-byte stub in the active graphics client heap. When you use the GXLoadShape
function to reload the object from disk storage to memory, QuickDraw GX uses the stub
to find the stored shape object.

ERRORS, WARNINGS, AND NOTICES
Errors

out _of nenory
shape_is_nil
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For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXLoadShape function is described in the previous section.

GXLoadStyle

DESCRIPTION

You can use the GXLoadSt yI e function to load a style into memory.

voi d GXLoadStyl e(gxStyle target);

t ar get A reference to the style object to be loaded into memory.

The GXLoadSt yl e function moves a style object from disk storage to the active graphics
client heap of your application. When you or QuickDraw GX unload a style object from
memory to disk storage using the GXUnl oadsSt yl e function, QuickDraw GX creates a
4-byte stub that remains in the graphics client heap. When you use the GXLoadSt yl e
function to retrieve the stored style, QuickDraw GX obtains the location of the stored
style object from the stub.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

2-28

Errors
out _of nenory
style is_nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXUnl oadSt yl e function is described in the next section.
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GXUnloadStyle

DESCRIPTION

You can use the GXUnl oadSt yl e function to unload a style from memory.
voi d GXUnl cadStyl e(gxStyle target);

tar get A reference to the style object to be unloaded from memory.

The GXUnl oadSt yl e function moves a style object from the active graphics client heap
to disk storage. When you or QuickDraw GX use the GXUnl oadSt yl e function to
unload a style object from memory to disk storage, QuickDraw GX stores its location in a
4-byte stub in the active graphics client heap. When you use the GXLoadSt yI e function
to reload the object from disk storage to memory, QuickDraw GX uses the stub to find
the stored style object.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

GXLoadlnk

Errors
out _of _nenory
style_is_nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXLoadSt yl e function is described in the previous section.

DESCRIPTION

You can use the GXLoadl nk function to load an ink into memory.
voi d GXLoadl nk(gxlnk target);

t ar get A reference to the ink object to be loaded into memory.

The GXLoadl nk function moves an ink object from disk storage to the active graphics
client heap of your application. When you or QuickDraw GX unload an ink object from
memory to disk storage using the GXUnl oadl nk function, QuickDraw GX creates a
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4-byte stub that remains in the graphics client heap. When you use the GXLoadl nk
function to retrieve the stored object, QuickDraw GX obtains the location of the stored
ink object from the stub.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nmenory
ink is nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXUnl oadl nk function is described in the next section.

GXUnloadlnk

DESCRIPTION

You can use the GXUnl oadl nk function to unload an ink from memory.
voi d GXUnl oadl nk( gxl nk target);

t ar get A reference to the ink object to be unloaded from memory.

The GXUnl oadl nk function moves an ink object from the active graphics client heap to
disk storage. When you or QuickDraw GX use the GXUnl oadI nk function to unload an
ink object from memory to disk storage, QuickDraw GX stores its location in a 4-byte
stub in the active graphics client heap. When you use the GXLoadI nk function to reload
the object from disk storage to memory, QuickDraw GX uses the stub to find the stored
ink object.

ERRORS, WARNINGS, AND NOTICES

2-30

Errors
out _of nenory
ink_is_nil
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SEE ALSO
For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.
The GXLoadl nk function is described in the previous section.
GXLoadTransform
You can use the GXLoadTr ansf or mfunction to load a transform into memory.
voi d GXLoadTr ansforn{gxTransformtarget);
t ar get A reference to the transform object to be loaded into memory.
DESCRIPTION

The GXLoadTr ansf or mfunction moves a transform object from disk storage to the
active graphics client heap of your application. When you or QuickDraw GX unload a
transform object from memory to disk storage using the GXUnl oadTr ansf or mfunction,
QuickDraw GX creates a 4-byte stub that remains in the graphics client heap. When you
use the GXLoadTr ansf or mfunction to retrieve the stored object, QuickDraw GX
obtains the location of the stored transform object from the stub.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
transformis_nil

SEE ALSO

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXUnl oadTr ansf or mfunction is described in the next section.
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GXUnloadTransform

DESCRIPTION

You can use the GXUnl oadTr ansf or mfunction to unload a transform from memory.
voi d GXUnl oadTr ansforn{gxTransform target);

tar get A reference to the transform object to be unloaded from memory.

The GXUnl oadTr ansf or mfunction moves a transform object from the active graphics
client heap to disk storage. When you or QuickDraw GX use the GXUnl oadTr ansf or m
function to unload a transform object from memory to disk storage, QuickDraw GX
stores its location in a 4-byte stub in the active graphics client heap. When you use the
GXLoadTr ansf or mfunction to reload the object from disk storage to memory,
QuickDraw GX uses the stub to find the stored transform object.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of _nenory
transformis_nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXLoadTr ansf or mfunction is described in the previous section.

GXLoadColorSet

2-32

You can use the GXLoadCol or Set function to load a color set into memory.
voi d GXLoadCol or Set (gxCol or Set target);

t ar get A reference to the color set object to be loaded into memory.
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The GXLoadCol or Set function moves a color set object from disk storage to the active
graphics client heap of your application. When you or QuickDraw GX unload a color set
object from memory to disk storage using the GXUnl oadCol or Set function,

QuickDraw GX creates a 4-byte stub that remains in the graphics client heap. When you
use the GXLoadCol or Set function to retrieve the stored object, QuickDraw GX obtains
the location of the stored color set object from the stub.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
color_set _is_nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXUnl oadCol or Set function is described in the next section.

GXUnloadColorSet

DESCRIPTION

You can use the GXUnl oadCol or Set function to unload a color set from memory.

voi d GXUnl oadCol or Set (gxCol or Set target);

tar get A reference to the color set object to be unloaded from memory.

The GXUnl oadCol or Set function moves a color set object from the active graphics
client heap to disk storage. When you or QuickDraw GX use the GXUnl oadCol or Set
function to unload a color set object from memory to disk storage, QuickDraw GX stores
its location in a 4-byte stub in the active graphics client heap. When you use the
GXLoadCol or Set function to reload the object from disk storage to memory,
QuickDraw GX uses the stub to find the stored color set object.

ERRORS, WARNINGS, AND NOTICES

Errors
out _of nenory
color_set_is_nil
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For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXLoadCol or Set function is described in the previous section.

GXLoadColorProfile

DESCRIPTION

You can use the GXLoadCol or Pr of i | e function to load a color profile into memory.

voi d GXLoadCol or Profil e(gxCol orProfile target);

t ar get A reference to the color profile object to be loaded into memory.

The GXLoadCol or Pr of i | e function moves a color profile object from disk storage to
the active graphics client heap of your application. When you or QuickDraw GX unload
a color profile object from memory to disk storage using the GXUnl oadCol or Profil e
function, QuickDraw GX creates a 4-byte stub that remains in the graphics client heap.
When you use the GXLoadCol or Pr of i | e function to retrieve the stored object,
QuickDraw GX obtains the location of the stored color profile object from the stub.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

2-34

Errors
out _of nenory
color _profile_is nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXUnl oadCol or Pr of i | e function is described in the next section.
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GXUnloadColorProfile

DESCRIPTION

You can use the GXUnl oadCol or Pr of i | e function to unload a color profile from
memory.

voi d GXUnl oadCol or Profil e(gxCol orProfile target);

tar get A reference to the color profile object to be unloaded from memory.

The GXUnl oadCol or Pr of i | e function moves a color profile object from the active
graphics client heap to disk storage. When you or QuickDraw GX use the

GXUnl oadCol or Pr of i | e function to unload a color profile object from memory to disk
storage, QuickDraw GX stores its location in a 4-byte stub in the active graphics client
heap. When you use the GXLoadCol or Pr of i | e function to reload the object from disk
storage to memory, QuickDraw GX uses the stub to find the stored color profile object.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

GXLoadTag

Errors
out _of nenory
color_profile_is_nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXLoadCol or Prof i | e function is described in the previous section.

You can use the GXLoadTag function to load a tag into memory.
voi d GXLoadTag(gxTag target);

tar get A reference to the tag object to be loaded into memory.
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The GXLoadTag function moves a tag object from disk storage to the active graphics
client heap of your application. When you or QuickDraw GX unload a tag object from
memory to disk storage using the GXUnl oadTag function, QuickDraw GX creates a
4-byte stub that remains in the graphics client heap. When you use the GXLoadTag
function to retrieve the stored object, QuickDraw GX obtains the location of the stored
tag object from the stub.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
out _of nenory
tag_is_nil

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXUnl oadTag function is described in the next section.

GXUnloadTag

DESCRIPTION

2-36

You can use the GXUnl oadTag function to unload a tag from memory.

voi d GXUnl oadTag(gxTag target);

tar get A reference to the tag object to be unloaded from memory.

The GXUnl oadTag function moves a tag object from the active graphics client heap to
disk storage. When you or QuickDraw GX use the GXUnl oadTag function to unload a
tag object from memory to disk storage, QuickDraw GX stores its location in a 4-byte
stub in the active graphics client heap. When you use the GXLoadTag function to reload
the object from disk storage to memory, QuickDraw GX uses the stub to find the stored
tag object.
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ERRORS, WARNINGS, AND NOTICES

Errors
out _of _nenory
tag_is_nil

SEE ALSO

For additional information about loading objects from disk storage to memory and
unloading objects from memory to disk storage, see the section “Loading and Unloading
Objects” beginning on page 2-12.

The GXLoadTag function is described in the previous section.
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Summary of QuickDraw GX Memory Management

Constants and Data Types

Graphics Client Object

typedef struct gxPrivateG aphicsCientRecord *gxG aphicsdient;

Graphics Client Attributes

enum gxClientAttributes {
gxStati cHeapd ient = 0x0001

b

typedef long gxClientAttribute;

Functions

Creating and Disposing of a Graphics Client

gxG aphi csd i ent GXNewGr aphi csd i ent
(void *nenoryStart, |ong nenorylLengt h,
gxClientAttribute attribute);

voi d GXDi sposeG aphi csCl i ent (gxG aphicsCient client);

Allocating and Disposing of a Graphics Client Heap

voi d GXEnt er Gr aphi cs (void);
voi d GXExit Graphics (void);

Working With Multiple Graphics Clients

gxGaphi csd i ent GXGet Graphi csd i ent
(void);
| ong GXGet GraphicsCients (long index, |ong count,
gxG aphicsCient clients[]);

voi d GXSet G aphi csd i ent (gxGaphicsCient client);
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Loading and Unloading Objects

voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
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GXLoadShape

GXUnl oadShape
GXLoadStyl e

GXUnl oadSt yl e
GXLoadl nk

GXUnl oadl nk
GXLoadTr ansf orm
GXUnl oadTr ansform
GXLoadCol or Set
GXUnl oadCol or Set
GXLoadCol orProfile
GXUnl oadCol or Profil e
GXLoadTag

GXUnl oadTag

(gxShape target);
(gxShape target);
(gxStyle target);
(gxStyle target);
(gxlnk target);
(gxlnk target);
(gxTransform target);
(gxTransformtarget);
(gxCol or Set target);
(gxCol or Set target);

(gxCol orProfile target);
(gxCol orProfile target);

(gxTag target);
(gxTag target);

Summary of QuickDraw GX Memory Management
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CHAPTER 3

Errors, Warnings, and Notices

This chapter describes the errors, warnings, and notices that can be posted by
QuickDraw GX functions, and how you can manipulate them. In addition, this chapter
describes how you can use application-defined handlers to provide alternative or
complementary processing of errors, warnings, and notices. The reference sections of the
Inside Macintosh: QuickDraw GX books list the errors, warnings, and notices for each
function that they describe.

Before reading this chapter, you should be familiar with the information in the chapter
“Introduction to QuickDraw GX” in Inside Macintosh: QuickDraw GX Objects.

The errors, warnings, and notices and their related functions that are discussed in this
chapter pertain to the graphic and typography parts of QuickDraw GX and do not, in
general, apply to printing. For more information on printing errors, see Inside Macintosh:
QuickDraw GX Printing and Inside Macintosh: QuickDraw GX Printing Extensions and
Drivers.

This chapter starts by introducing you to the errors, warnings, and notices provided in
the debugging and non-debugging versions of QuickDraw GX. It then shows you how
to use their related functions to

n obtain the QuickDraw GX errors, warnings, and notices posted
n change the QuickDraw GX errors, warnings, and notices posted
n ignore QuickDraw GX warnings and notices

n install application-defined error, warning, and notice handlers

This chapter also contains reference information for all data types, application-defined
handlers, and functions associated with QuickDraw GX errors, warnings, and notices.

About QuickDraw GX Errors, Warnings, and Notices

QuickDraw GX posts errors, warnings, or notices, depending upon the severity of the
problem that was detected when your application was running. The three types of
QuickDraw GX execution problems are

n Errors. QuickDraw GX posts errors whenever a function in your application is unable
to execute. An error indicates that an operation cannot continue. Execution terminates
at the nonexecutable function. When an error is posted inside a QuickDraw GX
function, the function returns immediately with a function result (if any) of Oorni | .

n Warnings. QuickDraw GX posts warnings whenever your application executes a
function that doesn’t provide the result that you expect. Execution continues
internally, as if the warning had not been posted.

n Notices. QuickDraw GX posts notices to alert you to the fact that it has performed an
unnecessary or redundant function. Execution continues as if the notice had not been
posted. Graphics notices are posted only in the debugging version of QuickDraw GX.
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In addition to the posting of errors, warnings, and notices, QuickDraw GX supports
application-defined error, warning, and notice handlers. You can use your own handlers
or QuickDraw GX’s errors, warnings, and notices either separately or together.

To obtain errors, warnings, and notices, either check for QuickDraw GX errors,
warnings, and notices or install your application’s error, warning, and notice handlers.
The use of error, warning, and notice handlers is a simple and efficient method of
managing errors, warnings, and notices. Error handlers are described in the section
“Installing an Error, Warning, or Notice Handler” beginning on page 3-40.

Figure 3-1 shows the relationship of the two problem-management approaches.

Figure 3-1 QuickDraw GX and application-defined error, warning, and notice management
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There are two versions of QuickDraw GX.

n Non-debugging version. This version of QuickDraw GX is intended for debugged
applications used by the end user. The number of QuickDraw GX errors and warnings
is limited. Notices are not posted. This version of QuickDraw GX is smaller and faster
than the debugging version.

n Debugging version. This version of QuickDraw GX is intended for developers that
are writing and debugging new applications. This version provides an extensive set of
QuickDraw GX errors, warnings, and notices to assist in debugging and optimizing
the performance of your application. Special functions are provided to assist in the
posting, utilization, and control of debugging errors.

To determine if the debugging or non-debugging version is installed, use the Gest al t
function described in the chapter “QuickDraw GX and the Macintosh Environment” in
this book.
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QuickDraw GX posts most errors and warnings only in the debugging version.

The non-debugging version posts errors and warnings if the error could not be
anticipated at compile time—for example, running out of memory or disk space. You
should correct application problems that result in errors and warnings while developing
your application. The non-debugging version does not include most of the errors and
warnings that the debugging version provides.

QuickDraw GX non-debugging and debugging errors are defined by the

gxG aphi cErr or s enumeration given in the section “Errors” beginning on page 3-42.
QuickDraw GX non-debugging and debugging warnings are defined by the

gxG aphi cWar ni ngs enumeration given in the section “Warnings” beginning on
page 3-50. QuickDraw GX debugging notices are defined by the gxG- aphi cNot i ces
enumeration given in the section “Notices” beginning on page 3-53.

Non-Debugging Version

When you install the non-debugging version, QuickDraw GX provides a reduced set of
errors and warnings. Since the amount of testing is less, the non-debugging version of
QuickDraw GX runs significantly faster than the debugging version. Use the
non-debugging version for debugged applications that you have extensively tested
using the debugging version of QuickDraw GX.

When the non-debugging version is installed and corrupt data is used, drawings may
execute with undesirable results, including crashes, without the posting of errors and
warnings. With other execution problems, the application may not crash, but the
drawing may not yield the expected result.

In the non-debugging version, typical problem messages indicate that there is
insufficient memory, insufficient storage space, or that the required fonts are

not installed. If problems persist, you can always install the debugging version to assist
in the analysis of the errors that are occurring.

For a complete list of errors, please see the graphics error s. h interface file. The many
notices, warnings, and errors defined between #i f def debuggi ng and#endi f in that
file are available only with the debugging version.

A debugged application should encounter only errors like

out _of _nenory

not _enough_nenory_for_graphics_client _heap
graphics_client_too_small

coul d_not _create_backing_store

A debugged application should encounter warnings like

character_substitution_occurred
map_shape_out of range
nmove_shape_out _of _range

scal e_shape_out of range
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rot at e_shape_out _of _range
skew shape_out of range
map_transformout of range
move_t ransform out _of range
scal e_transform out _of _range
rotate transformout of range
skew_ transform out _of range

Both the debugging and non-debugging versions of QuickDraw GX provide a
debugging utility called GraphicsBug. This versatile utility allows you to examine the
details of each graphics object. GraphicsBug is described in the chapter “QuickDraw GX
Debugging” in this book.

Errors

This section describes the errors that may be posted by both the debugging and
non-debugging versions of QuickDraw GX. These errors can be grouped into the
following categories:

n fatal errors

n internal errors

n recoverable errors

n font management errors

n bad parameter errors

n implementation limit errors
n font scaler errors

Each QuickDraw GX error has an error number and an error name. Table 3-1 gives the
non-debugging error number ranges.

Table 3-1 Non-debugging error number ranges

Number Name
—27999 gxFirst SystenError

—27999 gxFirstFatal Error

-27951 gxLast Fatal Error

-27950 gxFi r st NonFat al Error

—27900 gxFi r st Font Scal er Error

-27851 gxLast Font Scal er Err or

-27850 gxFi r st Par anmet er Err or

-27800 gxFirstlnpl enentationLimtError
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QuickDraw GX fatal errors terminate operation and automatically call the

GXExi t G aphi cs function. Control returns to the calling application after the error is
posted. If the function that caused the error returns a function result, its value is either 0
orni | . Table 3-2 lists fatal errors. They are included in both the debugging and
non-debugging versions of QuickDraw GX.

Table 3-2 Fatal errors

Number Name
—27999 out _of _nenory

—27998 internal _fatal _error
—27997 no_outline_font_found
—27996 not _enough_menory_for_graphi cs_client_heap

—27995 coul d_not _create_backi ng_store

QuickDraw GX nonfatal internal errors indicate damaged files, memory problems, or
incorrect implementation of QuickDraw GX. Table 3-3 lists the internal errors.

Table 3-3 Internal errors

Number Name

—27950 i nternal _error

—27949 internal _font_error
—27948 i nternal _| ayout _error

Table 3-4 lists the QuickDraw GX recoverable errors.

Table 3-4 Recoverable errors

Number Name
—27946 coul d_not _di spose_backi ng_store

—27945 unflattening_interrupted by client
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Table 3-5 lists the QuickDraw GX font management errors.

Table 3-5

Font management errors

Number
-27944

—27943

Name
font _cannot _be_ changed

illegal font_ paraneter

Table 3-6 lists the QuickDraw GX font scaler errors.

Table 3-6

Font scaler errors

Number
-27900

—27899
—27988
—27897
—27896
—27895
—27894
—27893
—27892
—27891
—27890
—27889
—27888
—27887
—27886
—27885
—27884
—27883
—27882
—27881
—27880

Name
nul | _font _scal er _cont ext

nul I _font _scal er _i nput

i nval i d_font_scal er _cont ext

i nval i d_font_scal er_i nput

inval i d_font_scal er_font_data
font_scal er _newbl ock_fail ed

font _scaler_getfonttable failed

font _scaler_bitmap_all ocation_failed
font_scal er_outline_allocation_failed
requi red_font_scal er_tabl e_mi ssing
unsupported_font_scal er _outline_format
unsupported_font _scal er _stream format
unsupported_font _scal er_font_format
font _scal er_hinting_error

font _scal er_rasterizer_error

font _scaler_internal _error

font _scaler_invalid_matrix

font _scal er _fixed_overfl ow
font_scal er _api _versi on_m smat ch

font _scal er _streani ng_aborted

unknown_font _scal er _error
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QuickDraw GX posts bad parameter errors when a required parameter is out of range,

invalid, or is passed with the value of ni | . Table 3-7 lists bad parameter errors.

Table 3-7 Bad parameter errors

Number Name

-27850 paraneter _is_nil

-27849 shape_is_nil

-27848 style is_nil

-27847 transformis nil

—27846 ink is nil

-27845 transferMde is nil

-27844 color _is nil

-27843 colorProfile_is_nil

-27842 colorSet _is nil

-27841 spool Procedure_is_nil

-27840 tag_is_nil

-27839 type_is nil

-27838 mappi ng_is_nil

-27837 i nval i d_vi ewDevi ce_reference
-27836 i nval i d_vi ewG oup_reference
-27835 i nval id_viewPort reference

About QuickDraw GX Errors, Warnings, and Notices
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QuickDraw GX posts implementation limit errors to indicate that the size or number
exceeds the size or number supported by the current version of QuickDraw GX.
Table 3-8 lists the implementation limit errors.

Table 3-8 Implementation limit errors

Number Name
-27800 nunber _of _contours_exceeds_i npl ementation_limt

-27799 nunber _of _poi nts_exceeds_i npl ementation_limt
-27798 si ze_of _pol ygon_exceeds_i npl ementation_limt
=27797 size_of path_exceeds_inplenmentation_limt
-27796 size_of text_exceeds_inplenmentation_limt
-27795 size_of _bitmap_exceeds_inplementation_limt
—27794 nunber _of col ors_exceeds_i npl ementation_limt

-27793 procedur e_not _reentrant

Warnings

This section describes the warnings that the debugging and non-debugging versions of
QuickDraw GX may post. These errors can be grouped into the following categories:

n stack, heap, and object warnings

n result is out of range warnings

n parameter is out of range warnings
n font scaler warnings

n unexpected result warnings

n storage warnings

Each QuickDraw GX warning has a unique warning number and warning name.
Table 3-9 gives the non-debugging warning number ranges.

Table 3-9 Non-debugging warning number ranges

Number Description
—26999 gxFi r st Syst emAar ni ng

—26950 gxFi r st Resul t Qut Of RangeWar ni ng
—26900 gxFi r st Par armet er Qut OfF RangeWar ni ng
—26850 gxFi r st Font Scal er War ni ng
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QuickDraw GX overflow warnings occur when the number of warnings that have been

added to the warning or notice stack exceeds the current implementation limit. An
underflow warning occurs when the GXPopGr aphi csNot i ce or

GXPopG aphi csWar ni ng function attempts to remove an error or warning on its
ignore stack and there is no error or warning to remove. This topic is discussed in the
section “Ignoring Warnings and Notices” beginning on page 3-37.

Table 3-10 lists QuickDraw GX stack, heap, and object warnings.

Table 3-10 Stack, heap, and object warnings
Number Name

—26999 war ni ng_stack_underfl ow
—26998 war ni ng_stack_overfl ow
—26997 noti ce_stack_underfl ow
—26996 noti ce_stack_overfl ow
—26995 about _to_grow heap
—26994 about to_unl oad_objects

QuickDraw GX result out of range warnings occur when a function result is out of the
usable or defined QuickDraw boundaries. Table 3-11 lists result out of range warnings.

Table 3-11 Result out of range warnings

Number Name

—26950 map_shape_out _of _range

—26949 nove_shape_out _of _range
—26948 scal e_shape_out _of _range
—26947 rot ate_shape_out _of range
—26946 skew _shape_out _of _range
—26945 map_t ransf orm out _of _range
—26944 nove_t ransform out _of range
—26943 scal e_transform out_of _range
—26942 rotate_transformout_of _range
-26941 skew_transform out _of _range
—26940 map_poi nts_out _of _range

About QuickDraw GX Errors, Warnings, and Notices
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QuickDraw GX parameter out of range warnings occur when a function parameter is
out of the usable range. Table 3-12 lists parameter out of range warnings.

Table 3-12 Parameter out of range warnings

Number Name
—26900 contour_out_of range

—26899 i ndex_out _of range_i n_contour
—26898 pi cture_index_out_ of range
-26897 col or _i ndex_requested _not_found
—26896 col or Set _i ndex_out _of range
—26895 i ndex_out _of range

—26894 count _out_of range

—26893 | engt h_out of range

—26892 font _tabl e index_out of range
-26891 font gl yph_i ndex_out of range
—26890 poi nt _out of range

—26889 profil e response_out of range

Table 3-13 lists QuickDraw GX font scaler warnings.

Table 3-13 Font scaler warnings

Number Name
—26850 font _scal er _no_out put

—26849 font _scaler _fake netrics
—26848 font _scal er_fake_|inespacing
—26847 font _scal er_gl yph_substitution

—26846 font _scal er_no_kerning applied
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Table 3-14 lists QuickDraw GX unexpected result warnings.

Table 3-14 Unexpected result warnings

Warning
number Warning name

—26845 character_substitution_took _place
—26844 unabl e_to_bounds_on_nul ti pl e_devi ces
—26843 font _| anguage_not _found

—26842 font _not_found_during_unflattening

Table 3-15 lists QuickDraw GX data stream storage warnings.

Table 3-15 Storage warnings

Number Name
-26841 unr ecogni zed_stream ver si on

-26840 bad data_in_stream

Debugging Version

When you install the debugging version, QuickDraw GX posts errors, warnings, and
notices in addition to those posted by the non-debugging version. The debugging
analysis and resulting number of errors, warnings, and notices posted is far more
extensive than can be provided by the non-debugging version of QuickDraw GX. As a
result, the debugging version executes significantly slower than the non-debugging
version.

The errors and warnings posted by both the debugging and non-debugging versions of
QuickDraw GX are listed in the sections “Errors” beginning on page 3-6 and “Warnings”
beginning on page 3-10. The errors, warnings, and notices described in the following
sections are posted only in the debugging version of QuickDraw GX.

The debugging version also provides a number of useful functions that you can use to
analyze your code and that assist in determining the cause of a wide variety of problems.
These are described in the section “Using Errors, Warnings, and Notices” beginning on
page 3-30.

The debugging version of QuickDraw GX also provides validation functions and
GraphicsBug so that you can examine the details of each graphics object. These are
described in the chapter “QuickDraw GX Debugging” in this book.
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Errors

This section describes the errors that the debugging version of QuickDraw GX may post.
QuickDraw GX debugging errors can be grouped into the following categories:

n internal errors

n font parameter errors

n bad parameter errors

n restricted access errors

n wrong type or bad reference errors

n Vvalidation errors

Table 3-16 gives the debugging error number range.

Table 3-16 Debugging error number range

Number Name
-27700 gxFi r st Syst enDebuggi ngEr r or

—27000 gxLast Syst enErr or

Table 3-17 lists the internal debugging errors.

Table 3-17 Internal debugging errors

Number Name
-27700 functionality_ uninpl enent ed

-27699 clip_to frame_shape_uni npl enent ed

Table 3-18 lists the font parameter debugging errors.

Table 3-18 Font parameter debugging errors

Number Name

—27698 illegal font _storage type
-27697 illegal font _storage reference
—27696 illegal font _attributes
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QuickDraw GX bad parameter errors are posted when a required parameter is out of
range, invalid, or is passed with the value of ni | . Table 3-19 lists the bad parameter
debugging errors.

Table 3-19 Bad parameter debugging errors

Number Name

—27695 par armet er _out _of _range

—27694 i nconsi stent _paraneters

-27693 index_is | ess_than_zero

-27692 i ndex_is_| ess_than_one

-27691 count _is less _than_zero

-27690 count _is_|ess_than_one

-27689 contour _is |less than_zero

-27688 length_is | ess_than_zero

-27687 invalid_client _reference

—27686 i nval i d_graphi cs_heap_start_pointer
—27685 i nval i d_nongr aphi c_gl obal s_poi nter
-27684 col or Space_out _of _range

-27683 pattern_l attice_out_of range
—27682 frequency_par amet er _out _of _range
-27681 tinting_paraneter_out_of range
-27680 met hod_par amet er _out _of _range
-27679 space_nay_not _be i ndexed

—27678 gl yph_i ndex_t oo_smal |

-27677 no_gl yphs_added_t o_f ont

-27676 gl yph_not _added_t o_f ont

-27675 poi nt _does_not _i ntersect _bitmap
-27674 requi red_font_table_not_present
-27673 unknown_font _tabl e fornat

-27672 shapeFi || _not _al | owed

-27671 i nverseFill _face_nust_set cliplLayer _flag
-27670 i nval i d_t ransf er Mode_col or Space
-27669 colorProfile_nust _be nil

continued
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Table 3-19 Bad parameter debugging errors (continued)

Number Name

—27668 bi t map_pi xel _size nust _be 1

-27667 enpty_shape_not _al | owed

—27666 i gnor ePl at f or nShape_not _al | owed
—27665 nil _style in_glyph_not _allowed
—27664 conpl ex_gl yph_styl e _not _al | owed
—27663 i nval i d_mappi ng

-27662 cannot _set item shapes to nil
-27661 cannot _use_original _item shapes_when_grow ng_picture
-27660 cannot _add_unspeci fi ed_new gl yphs
—27659 cannot _di spose_| ocked_t ag

—27658 cannot _di spose_| ocked_shape

Table 3-20 lists the QuickDraw GX restricted access debugging errors.

Table 3-20 Restricted access debugging errors

Number Name
-27657 shape_access_not _al | owed

—27656 col or Set _access_restricted

—27655 colorProfile_access restricted

—27654 tag_access restricted

-27653 vi ewDevi ce_access_restricted

-27652 graphi c_type_does_not have_a_structure

-27651 style run_array_does_not_match_nunber_ of characters
-27650 rectangl es_cannot _be inserted_into

-27649 unknown_gr aphi cs_heap

-27648 graphi cs_routine_selector_is_obsol ete

-27647 cannot _set _graphics_client _nenory_w thout _setting_size
—27646 graphics_client_nmenory_too_snall

-27645 graphics_client_nenory is_already_all ocated

-27644 viewPort is_a w ndow
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Table 3-21 lists the QuickDraw GX wrong type and bad reference debugging errors.

Table 3-21 Wrong type and bad reference debugging errors

Number Name

-27643 illegal type for_shape

-27642 shape_does _not _contain_a bitmp
-27641 shape_does_not contai n_text

-27640 pi cture_expect ed

-27639 bitmap_i s _not _resizable

-27638 shape_nmay _not _be a bitnap

-27637 shape__may _not _be a picture

-27636 graphi c_type_does_not _contain_points
-27635 graphi c_type_does_not _have nultiple_contours
-27634 graphi c_type_cannot _be napped

-27633 graphi c_type_cannot _be noved

-27632 graphi c_type_cannot _be scal ed

-27631 graphi c_type_cannot _be rotated

-27630 graphi c_type_cannot _be skewed

-27629 graphi c_type_cannot _be reset

-27628 graphi c_type_cannot _be dashed

-27627 graphi c_type_cannot _be reduced

-27626 graphi c_type_cannot _be i nset

-27625 shape_cannot _be_inverted

-27624 shape_does_not _have_area

-27623 shape_does not _have | ength

-27622 first_glyph_advance _nust _be_ absol ute
-27621 pi cture_cannot _contain_itself

-27620 vi ewPort _cannot _contain_itself

-27619 cannot _set _unique_itens_attribute_when_picture _contains_ itens
-27618 | ayer _style cannot_contain_a face

-27617 | ayer gl yph_shape_cannot _contain_nil _styles
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QuickDraw GX posts validation errors only when QuickDraw GX validation error
functions activate validation error checking. Validation error checking is discussed the
chapter “QuickDraw GX Debugging” in this book. Table 3-22 lists the type validation
debugging errors.

Table 3-22 Type validation debugging errors

Number Name
—27616 obj ect _wrong_type

-27615 shape_wrong_t ype
-27614 styl e_wrong_type
-27613 i nk_wrong_type

-27612 transform w ong_type
-27611 devi ce_wrong_t ype
-27610 port_wrong_type

Table 3-23 lists the QuickDraw GX cache validation debugging errors.

Table 3-23 Cache validation debugging errors

Number Name
-27609 shape_cache_wrong_type

-27608 styl e_cache_wong type
-27607 i nk_cache_wrong_type

-27606 transform cache_wrong_type
-27605 port cache_wong type

-27604 shape_cache_parent _m smatch
-27603 styl e_cache_parent_m smatch
-27602 i nk_cache_parent _m smat ch
-27601 transform cache_parent _m smatch
-27600 port cache_parent_m smatch
—27599 i nval i d_shape_cache_port
-27598 i nval i d_shape_cache_devi ce
-27597 i nvalid_i nk_cache_port
—27596 i nval i d_i nk_cache_device

—27595 i nval id_styl e cache_port
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Table 3-23 Cache validation debugging errors (continued)

Number Name

—27594 i nval i d_styl e _cache_device
—27593 i nval id_transform cache_port
-27592 i nval id_transform cache_devi ce

-27591 recursive_caches

Table 3-24 lists the QuickDraw GX shape cache validation debugging errors.

Table 3-24 Shape cache validation shape debugging errors

Number Name
-27590 invalid fill Shape_owner Count

-27589 recursive_fill Shapes

Table 3-25 lists the QuickDraw GX memory block validation debugging errors.

Table 3-25 Memory block validation debugging errors

Number Name
—27588 i ndi rect _menory_bl ock_too_smal |
—27587 i ndi rect _nmenory_bl ock_t oo_| arge

—27586 unexpect ed_nil _pointer
—27585 bad_addr ess

About QuickDraw GX Errors, Warnings, and Notices

3-19



CHAPTER 3

Errors, Warnings, and Notices

Table 3-26 lists the QuickDraw GX object validation debugging errors.

Table 3-26 Object validation debugging errors

Number Name
-27584 no_owners

-27583 i nval i d_pointer
-27582 i nval i d_seed

-27581 i nvalid_frame_seed
-27580 i nval i d_text_seed
-27579 i nval i d_draw seed
-27578 bad printer flags

Table 3-27 lists the QuickDraw GX path and polygon validation debugging errors.

Table 3-27 Path and polygon validation debugging errors

Number Name
=27577 i nval i d_vector_count
—27576 i nval i d_cont our _count

Table 3-28 lists the QuickDraw GX bitmap validation debugging errors.

Table 3-28 Bitmap validation debugging errors

Number Name
-27575 bi tmap_ptr_too_smal |

—27574 bi t map_ptr_not _al i gned
—27573 bi t map_r owByt es_negati ve
—27572 bi t map_wi dt h_negati ve

-27571 bi t map_hei ght _negati ve
-27570 i nval i d_pi xel Si ze

—27569 bi t map_r owByt es_t oo_snal |
—27568 bi t map_r owByt es_not _al i gned

-27567 bi t map_r owByt es_mnust _be_speci fied_for_user_inage_buffer
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Table 3-29 lists the QuickDraw GX bitmap image validation debugging errors.

Table 3-29 Bitmap image validation debugging errors
Number Name

—27566 invalid bitlmge fil eOfset
—27565 i nval i d_bitlmge_owners

—27564 i nvalid_bitlmge_rowBytes
-27563 invalid bitlmge internal flag

Table 3-30 lists the QuickDraw GX text validation debugging errors.

Table 3-30 Text validation debugging errors

Number Name

—27562 t ext _bounds_cache_wr ong_si ze
-27561 text _metrics_cache_wong_size
—27560 text i ndex_cache_wrong_si ze

Table 3-31 lists the QuickDraw GX glyph validation debugging errors.

Table 3-31 Glyph validation debugging errors

Number Name

—27559 gl yph_run_count _negati ve

—27558 gl yph_run_count _zero

—27557 gl yph_run_counts_do_not _sum to_character_count
—27556 gl yph_first_advance_bit_set_not_al | owed

—27555 gl yph_t angent _vectors_both_zero
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Table 3-32 lists the QuickDraw GX layout validation debugging errors.

Table 3-32 Layout validation debugging errors

Number Name

—27554 | ayout _run_Il ength_negative

—27553 | ayout _run_length zero

—27552 | ayout _run_I| evel negative

-27551 | ayout _run_l engths_do_not _sumto text |ength

Table 3-33 lists the QuickDraw GX picture validation debugging errors.

Table 3-33 Picture validation debugging errors

Number Name
—27550 bad_shape_in_picture

—27549 bad_style_in_picture

—27548 bad_ink_in_picture

—27547 bad_transform.in_picture
—27546 bad_shape_cache_i n_picture
—27545 bad_seed_in_picture

—27544 i nval i d_pi cture_count

Table 3-34 lists the QuickDraw GX text face validation debugging errors.

Table 3-34 Text face validation debugging errors

Number Name
-27543 bad_t ext Layer _count

-27542 bad _fill Type_i n_t ext Face
-27541 bad_styl e_i n_t ext Face

-27540 bad transform.in_text Face
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Table 3-35 lists the QuickDraw GX transform validation debugging errors.

Table 3-35 Transform validation debugging errors
Number Name

-27539 invalid matrix flag

-27538 transformclip_m ssing

Table 3-36 lists the QuickDraw GX font cache validation debugging errors.

Table 3-36 Font cache validation debugging errors
Number Name
—27537 metrics_wrong_type

—27536
—27535
—27534
—27533
—27532
—27531
—27530
—27529
—27528
—27527
—27526
—27525
—27524
—27523
—27522

nmetrics_point_size_probably_ bad

scal ar _bl ock_w ong_type

scal ar _bl ock_parent _m smat ch
scal ar _bl ock_too_smal |

scal ar _bl ock_too_Il arge

i nvalid_netrics_range
invalid_netrics_flags
metrics_maxW dt h_probabl y_bad
font _wong_type

font _wong_size

i nvalid_font_platform

i nval i d_I ookup_range

i nval i d_I ookup_pl atform
font_not_in_font_li st

metrics_not_in_netrics_list
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Table 3-37 lists the QuickDraw GX view device validation debugging errors.

Table 3-37 View device validation debugging errors

Number Name
-27521 bad _device_private fl ags

-27520 bad _device_attributes
-27519 i nval i d_devi ce_nunber
-27518 i nval i d_devi ce_vi ewG oup
-27517 i nval i d_devi ce_bounds

-27516 i nvalid_bitmap_i n_device

Table 3-38 lists the QuickDraw GX color set validation debugging errors.

Table 3-38 Color set validation debugging errors

Number Name
-27515 col or Set _wrong_t ype

-27514 i nval i d_col or Set _vi ewDevi ce_owner s
-27513 i nval i d_col or Set _col or Space
-27512 i nval i d_col or Set _count

Table 3-39 lists the QuickDraw GX color profile validation debugging errors.

Table 3-39 Color profile validation debugging errors

Number Name
-27511 colorProfil e_wong_type

-27510 invalid_colorProfile_flags

-27509 i nval i d_col orProfil e_response_count
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Table 3-40 lists the QuickDraw GX internal backing store validation debugging errors.

Table 3-40 Internal backing store validation debugging errors

Number Name
-27508 backi ng_free_parent m snatch

-27507 backi ng_store_parent_ni smatch

Warnings

This section describes the warnings that the debugging version of QuickDraw GX may
post. QuickDraw GX debugging warnings can be grouped into the following categories:

n invalid data warnings
n can’t find warnings
n other warnings

Table 3-41 gives the range of debugging warning numbers.

Table 3-41 Debugging warning number range

Number Description
-26700 gxFi r st Syst enDebuggi ngWar ni ng

—26000 gxLast Syst emar ni ng
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Table 3-42 lists the QuickDraw GX invalid data debugging warnings.

Table 3-42 Invalid data debugging warnings

Number Name
-26700 new shape_contains_invalid_data

—26699 new tag _contains_invalid data

—26698 extra_data_passed_was_i gnored

—26697 font _table not found

—26696 font _nanme_not _found

—26695 unabl e _to _traverse_open_contour _that starts _or_ends_off _the curve
—26694 unabl e_to_draw open_contour_that _starts _or_ends_off _the curve
—26693 cannot _di spose_def aul t _shape

-26692 cannot _di spose_default_style

-26691 cannot _di spose_default_ink

—26690 cannot _di spose_default_transform

—26689 cannot _di spose_default_colorProfile

—26688 cannot _di spose_defaul t_col or Set

—26687 shape_direct _attribute _not_set

Table 3-43 lists the QuickDraw GX can’t find debugging warnings.

Table 3-43 Can't find debugging warnings

Number Name
—26686 poi nt _does_not _i ntersect_port

—26685 cannot _di spose_non_f ont
—26684 face_override_style font_mnust_match_style
—26683 uni on_of _area_and_and_|l ength_returns_area_only

—26682 i nsufficient_coordinate_space_for_new device
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Table 3-44 lists the QuickDraw GX other debugging warnings.

Table 3-44 Other debugging warnings

Number Name
-26681 shape_passed_has_no_bounds

-26680 tags_of type flst _renoved

—26679 translator_not _installed on this_grafport

Notices

QuickDraw GX provides notices only in the debugging version. This section describes
the notices that the debugging version of QuickDraw GX may post. Each QuickDraw
notice has a unique notice number and a notice name. Table 3-45 gives the debugging
notice number range.

Table 3-45 Debugging version notice number summary

Number Description
—25999 gxFi rst SystenNot i ce

—25500 gxLast SystemNot i ce

Table 3-46 lists the QuickDraw GX debugging notices.

Table 3-46 Debugging notices

Number Name
—25999 par anet ers_have_no_ef f ect

-25998 attributes_al ready_set

-25997 caps_al ready_set

—25996 clip_already_set

—25995 col or _al ready_set

—25994 curve_error_al ready_set

-25993 dash_al ready_set

-25992 default _colorProfil e_al ready_set
-25991 default i nk_al ready_set

-25990 default _transform al ready_set

continued
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Table 3-46 Debugging notices (continued)

Number Name
-25989 def aul t _shape_al ready_set

-25988 default_style_ al ready_set
-25987 di t her _al ready_set

—25986 encodi ng_al ready_set

-25985 face_al ready_set

-25984 fill _already_set

-25983 font _al ready_set

-25982 font _variations_al ready_set
—25981 gl yph_positions_are_al ready_set
-25980 gl yph_tangents_are_al ready_set
-25979 hal ftone_al ready_set

-25978 hit test already_set

-25977 i nk_al ready_set

-25976 join_already_set

-25975 justification_already_ set
-25974 mappi ng_al ready_set

-25973 pattern_al ready_ set

-25972 pen_al ready_set

-25971 styl e_al ready_set

-25970 tag_al ready_set

-25969 text _attributes_al ready_set
—25968 text _size al ready_set

-25967 transfer_al ready_set

—25966 transl ator_al ready_instal |l ed_on_t hi s_graf port
—25965 transform al ready_set

-25964 type_al ready_set

-25963 val i dation_I| evel already_set
-25962 vi ewPorts_al ready_set

-25961 viewPorts_al ready_in_vi ew& oup
-25960 vi ewDevi ce_al ready_i n_vi ewG oup
-25959 geonetry_unaf fected

—25958 mappi ng_unaf f ect ed
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Table 3-46 Debugging notices (continued)

Number Name

—25957 tags_i n_shape_ignored

—25956 shape_already in primtive form
—25955 shape_already_in_sinple form

—25954 shape_al ready_br oken

-25953 shape_al ready_j oi ned

-25952 cache_al ready_cl eared

-25951 shape_not _di sposed

-25950 styl e_not _di sposed

-25949 i nk_not _di sposed

-25948 transform not _di sposed

-25947 col or Set _not _di sposed

—25946 colorProfile_not disposed

-25945 font _not _di sposed

—25944 gl yph_t angent s_have_no_effect

—25943 gl yph_posi ti ons_det er mi ned_by_advance
-25942 transformviewPorts_al ready_set

-25941 di rect Shape_attribute_set as_side_effect
-25940 | ockShape _cal l ed_as_si de_effect

-25939 | ockTag _cal |l ed_as_si de_effect

-25938 shapes_unl ocked _as_si de_effect

—25937 shape_not | ocked

—25936 tag_not | ocked

-25935 di sposed_dead _caches

-25934 di sposed _|ive_caches

-25933 | ow_on_nenory

-25932 very | ow _on_menory

-25931 transformreferences_di sposed_vi ewPort
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Using Errors, Warnings, and Notices

3-30

This section describes how to control and utilize QuickDraw GX errors, warnings, and
notices and how to include an application-defined function to provide complementary
or alternative error, warning, and notice processing. This section describes how you can

n obtain the QuickDraw GX errors, warnings, and notices posted
n change the QuickDraw GX errors, warnings, and notices posted
n ignore QuickDraw GX warnings and notices

n install application-defined error, warning, and notice handlers

Obtaining Errors, Warnings, and Notices

You can use the GXGet Gr aphi csError, GXGet Gr aphi csWar ni ng, and

GXGet Gr aphi csNot i ce functions to obtain QuickDraw GX error, warning, and notice
messages describing problems that occur during the execution of your application. These
three functions return the last problem encountered during execution. If no problem has
been posted, the function returns 0 until a problem message is posted.

The sti ckyError,stickyWarni ng,orsti ckyNoti ce parameters of the respective
function, if notni | , are pointers to the first execution problem that QuickDraw GX
encountered after the last time that the GXGet G- aphi csError,

GXGet G aphi csWar ni ng, or GXGet G- aphi csNot i ce function was called. These
functions thereby allow you to determine both the original problem and the final
problem that was detected by QuickDraw GX during execution of your application.

Note
Notices are posted only in the debugging version of QuickDraw GX. u
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Figure 3-2 shows the use of these polling functions to obtain the errors, warnings, and
notices of selected blocks of your code.

Figure 3-2 Polling for errors, warnings, and notices

Code Block:

Error chemck:

Code Block:

Error chemck:
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Figure 3-3 shows the use of the GXGet Gr aphi csEr r or function to obtain the first and
last errors posted when you test your QuickDraw GX application.

Figure 3-3 Obtaining the first and last posted QuickDraw GX error
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Listing 3-1 shows the use of the GXGet Gr aphi csEr r or function to obtain the first error
posted after the execution of a block of code.

Listing 3-1 Obtaining the first posted error

static void ObtainOiginal Error(void)

{

/* bl ock of application code */

/*

If an error occurred, then see if the orginal error was

out _of _menory. Note that you need to |look at the original error,
not the last error returned, since if the Newine fails, then
the next two functions (DrawShape and D sposeShape) will
generate a shape_is_nil error.

*/
{ graphicsError myError, original Error;
if( nyError = Get G aphicsError(&originalError) ) {
if( original Error == out_of nenory ) {
/* post out of menory dial og box */
} else {
/* post generic error dialog box */
}
}
}
}
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Listing 3-2 shows the use of the GXGet Gr aphi csWar ni ng function to obtain the first
and last warning posted after the execution of a block of code.

Listing 3-2 Obtaining the first and last QuickDraw GX warning

static void ObtainFirstLastWrning(void)
{

/* bl ock of application code */

/*

It mght be valuable to | ook at both myWarning (Il ast warning
posted) and origi nal Warning (first warning posted), although the
last warning is usually the nost inportant warning posted.

*/
{ graphi csWarni ng nyWarni ng, origi nal ar ni ng;
i f( nyWarning = GXGet Graphi csWar ni ng(&ori gi nal Warni ng) ) {
DebugStr ("\ pa warni ng occurred");
}
}
}

Listing 3-3 shows the use of the GXGet Gr aphi csNot i ce function to obtain the first and
last notices posted after the execution of a block of code.

Listing 3-3 Obtaining the first and last posted notices

static void ObtainFirstlLastNotice(void)
{

/* bl ock of application code */

/*

It mght be useful to |l ook at both nmyNotice (last notice

post ed) and ori gi nal Notice (first notice posted), although the |ast
notice is usually the nost inportant notice posted.

*/
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{ graphicsNotice nyNotice, original Notice;
i f( nyNotice = GXGet Graphi csNotice(&original Notice) ) {
DebugStr("\pa notice occurred");

}

The GXGet Gr aphi csError function is described on page 3-56. The QuickDraw GX
errors that may be posted are listed in the section “Errors” beginning on page 3-6.
QuickDraw GX allows you to ignore warnings and notices, but does not provide a
function that will ignore errors.

The GXGet Gr aphi csWar ni ng function is described on page 3-60. The QuickDraw GX
warnings that may be posted are listed in the section “Warnings” beginning on

page 3-10. QuickDraw GX allows you to ignore warnings that would otherwise be
posted. How to ignore warnings is discussed in the section “Ignoring Warnings and
Notices” beginning on page 3-37. The GXI gnor eG aphi csWar ni ng function is
discussed on page 3-64.

The GXGet Gr aphi csNot i ce function is described on page 3-66. The QuickDraw GX
notices that may be posted are listed in the section “Notices” beginning on page 3-27.
QuickDraw GX allows you to ignore notices that would otherwise be posted. How to
ignore notices is discussed in the section “Ignoring Warnings and Notices” beginning on
page 3-37. The GXI gnor eGr aphi csNot i ce function is discussed on page 3-70.

Note

An alternative or complementary approach to the use of

the GXCGet G- aphi csError, GXGet G aphi csWar ni ng, and

GXGet Gr aphi csNot i ce functions is to include an application-defined
error, warning, or notice handler. This topic is discussed in the section
“Installing an Error, Warning, or Notice Handler”” beginning on

page 3-40. u

Changing the Error, Warning, or Notice Posted

You can use the GXPost G- aphi csEr r or, GXPost G- aphi cs\War ni ng, and
GXPost Gr aphi csNot i ce functions to post your own errors, warnings, and notices
from inside your application.

Note
Notices are posted only in the debugging version of QuickDraw GX. u

The GXPost Gr aphi csError function replaces the current QuickDraw GX error with
any error message you provide as theer r or parameter. The error you substitute may be
one of the QuickDraw GX errors or your own error message. This function stores the
new error message so that subsequent calls to GXGet Gr aphi csEr r or return the error
substituted by this function.
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Listing 3-4 shows the use of the GXPost Gr aphi csEr r or function to change the posted
error to an error having the name speci al _user _er r or and the error number
2097152. This is the gxFi r st AppEr r or constant.

Listing 3-4 Changing the error posted

static | ong Sanpl eCode4(void)

{
#defi ne special _user_error 2097152L

#define end_of file -1L
I ong nyFil ePosition = 0;

/* bl ock of application code */
if( nyFilePosition == end_of file ) {
/* indicate that an error occurred */

Post Gr aphi csError (special _user_error);

/* bl ock of application code */

/*

You need to check for errors only once; this will catch errors
generated by Qui ckDraw GX and any user-defined errors that were
post ed.

*/

{ graphicsError nyError;
i f( nyError = GXGet GraphicsError(nil) )
return nyError;

/* bl ock of application code */

}

The GXPost Graphi csError function is described on page 3-57. The QuickDraw GX
errors are listed in the section “Errors” beginning on page 3-6.
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The GXPost Gr aphi csWar ni ng function replaces the current QuickDraw GX warning
with any warning message you provide as the war ni ng parameter. The warning you
substitute may be one of the QuickDraw GX warnings or your own warning message.
This function stores the new warning message so that subsequent calls to

GXGet Gr aphi csWar ni ng return the warning substituted by this function.

The GXPost Gr aphi csWar ni ng function is described on page 3-61. The QuickDraw GX
warnings are listed in the section “Warnings” beginning on page 3-10.

The GXPost Gr aphi csNot i ce function replaces the current QuickDraw GX notice with
any notice message you provide as the not i ce parameter. The notice you substitute
may be one of the QuickDraw GX notices or your own notice message. This function
stores the new notice message so that subsequent calls to GXGet Gr aphi csNoti ce
return the notice substituted by this function.

The GXPost Gr aphi csNot i ce function is described on page 3-67. The QuickDraw GX
notices are listed in the section “Notices” beginning on page 3-27.

Ignoring Warnings and Notices

You can use the GXI gnor eGr aphi csWar ni ng and GXI gnor eG aphi csNot i ce
functions to selectively ignore, and thereby suppress, the posting of specific QuickDraw
GX warnings and notices in parts of your application. There is no analogous function to
ignore errors.

Note
Notices are posted only in the debugging version of QuickDraw GX. u

The GXI gnor eGr aphi csWar ni ng function places the warning to be ignored on the
ignore warning stack. The posting of all QuickDraw GX warnings that are on the ignore
warning stack is suppressed, just as if the problem that resulted in the warning message
never occurred.

When a QuickDraw GX warning is about to be posted, QuickDraw GX determines if the
specific warning is on the ignore warning stack. If the warning to be posted is on the
stack, QuickDraw GX does not post this warning. If the warning to be posted is not on
the ignore warning stack, QuickDraw GX does post the warning. QuickDraw GX does
not change the stack when it checks for the presence or absence of a warning.

The GXPopGr aphi csWar ni ng function removes warnings from the ignore warning
stack in the reverse order that they are placed on the stack by the

GXI gnor eG aphi csVar ni ng function. You don’t need to specify which warning to
remove. You remove one ignored warning code from the top of the ignore warning stack
each time that you call the GXPopG aphi csWar ni ng function.
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Note

There is an implementation limit on the number of times that you can
use the GXI gnor eG aphi csWar ni ng and GXPopGr aphi csWar ni ng
functions. When the implementation limit is exceeded, QuickDraw GX
posts awar ni ng_st ack_over f | owwarning message. If there are no
warnings on the ignore warning stack and the

GXPopG aphi csWar ni ng function is called, QuickDraw GX posts a
war ni ng_st ack_under f | owwarning message. u

Since there is an implementation limit on the number of warnings and notices that you
can ignore, you should use the GXI gnor eGr aphi csWar ni ng and

GXPopG aphi csWar ni ng functions only when you need to debug specific parts of
your application code.

The GXI gnor eGr aphi csNot i ce function provides the same feature for notices that the
GXI gnor eGr aphi csWar ni ng function provides for warnings.

The GXI gnor eGr aphi csNot i ce function places the notice to be ignored on the ignore
notice stack. The posting of all QuickDraw GX notices on the ignore notice stack is
suppressed, just as if the problem that resulted in the notice message never occurred.

When a QuickDraw GX notice is about to be posted, QuickDraw GX determines if the
specific notice is on the ignore notice stack. If the notice to be posted is on the stack,
QuickDraw GX does not post this notice. If the notice to be posted is not on the ignore
notice stack, QuickDraw GX does post it. QuickDraw GX does not change the stack
when it checks for the presence or absence of a notice.

The GXPopGr aphi csNot i ce function removes notices from the ignore notice stack in
the reverse order that they are placed on the stack by the GXI gnor eG aphi csNoti ce
function. You don’t need to specify which notice to remove. You remove one ignored
notice code from the top of the ignore notice stack each time you call the

GXPopG aphi csNot i ce function.

Note

There is an implementation limit on the number of times that you can
use the GXI gnor eGr aphi csNot i ce and GXPopGr aphi csNot i ce
functions. When the implementation limit is exceeded, QuickDraw GX
will post a noti ce_stack_over f | owwarning message. If there are no
notices on the notice warning stack and the GXPopGr aphi csNot i ce
function is called, QuickDraw GX posts anoti ce_st ack_under f | ow
warning message. u

For example, if you wanted to suppress the att ri but es_al r eady_set notice posted
by QuickDraw GX, you could use the GXI gnor eGr aphi csNot i ce function to push its
notice number, —25998, onto the ignore notice stack. When QuickDraw GX is about to
post a notice, it looks on the ignore notice stack to determine if its notice number is on
the ignore notice stack. If the notice to be posted isat t ri but es_al r eady_set , then
the notice is not posted. QuickDraw GX posts any notice that is not on the ignore notice
stack.
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If you also wanted to ignore the col or _al r eady_set notice, then you could use the
GXI gnor eG aphi csNot i ce function to push its notice number, —25995, onto the ignore
notice stack. QuickDraw GX would then ignore, and therefore not post, the
attributes_al ready_set andcol or _al ready_set notices. Since you added the
notices to the ignore notice stack in the order at t ri but es_al ready_set and then
col or _al ready_set, the col or _al ready_set notice would be on top of the ignore
notice stack. When you use the GXPopG aphi csNot i ce function to remove a notice
from the stack, the first notice to be removed is col or _al r eady_set , the one on top of
the ignore notice stack. To remove the att ri but es_al r eady_set notice, you need to
call the GXPopGr aphi csNot i ce function a second time. After the second call to the
GXPopG aphi csNot i ce function, no notices are on the ignore notice stack. As a result,
QuickDraw GX resumes posting all notices.

Figure 3-4 illustrates how warnings and notices are added to and removed from the
ignore warning stack and the ignore notice stack.

Figure 3-4 Adding and removing warnings and notices from the ignore warning and ignore

notice stacks
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You should ignore warnings and notices only if you are confident that you understand
why they are being issued and the consequences of ignoring these warnings and notices.

For example, if your program asks for 100 points in a polygon and there are fewer points
available, QuickDraw GX posts a warning and returns all of the points that are available.
You can add the GXI gnor eGr aphi csNot i ce function to your code to suppress this
warning, but your application needs to be smart enough to accommodate the fact that
less than the requested number of points may be returned.
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The GXI gnor eG aphi csWar ni ng function is discussed on page 3-64. The

GXPopG aphi csWar ni ng function is discussed on page 3-65. The QuickDraw warning
names and numbers that may be ignored are listed in the section “Warnings” beginning
on page 3-10.

The GXI gnor eGr aphi csNot i ce function is discussed on page 3-70. The

GXPopG aphi csNot i ce function is discussed on page 3-71. The QuickDraw GX
warning names and numbers that can be ignored are listed in the section “Notices”
beginning on page 3-27.

Installing an Error, Warning, or Notice Handler

You can use the GXSet User G aphi csError, GXSet User Gr aphi csWar ni ng, and
GXSet User Gr aphi csNot i ce functions to install an application-defined function that
you want to call whenever an error, warning, or notice occurs. QuickDraw GX will pass
this function the error, warning, or notice when it is generated. Your function can then
respond accordingly. You may use the r ef er ence argument to pass an associated | ong
value parameter to your function. If you want to disable your handler, you just pass ni | .

Your application can then take advantage of these errors. For example, QuickDraw GX
may post an error indicating that your application has run out of memory or has tried to
use a font that is not installed. As a result, your application may be able to recommend
corrective action via the application-defined error handling function and the
application’s human interface.

You can use the GXGet User Gr aphi csErr or, GXCGet User Gr aphi csWar ni ng, and
GXGet User Gr aphi csNot i ce functions to obtain the application-defined handler
functions that have been previously installed by GXSet User G- aphi csErr or,
GXSet User Gr aphi csWar ni ng, and Set User G aphi csNot i ces. These functions
return ni | if no function has been installed.

You usually install handlers at the beginning of your application code. You can install
error, warning, and notice handlers before any graphics operations have occurred and
before the GXEnt er G- aphi cs function has been called. If you do, QuickDraw GX will
call the GXEnt er Gr aphi cs function for you. In contrast, you can’t install error,
warning, and notice handlers before calling the GXNewG aphi ¢sCl i ent function.

Alternatively, you may selectively enable and disable error, warning, and notice handlers
at different sections of the application code. Figure 3-5 shows how an error handler can
be enabled and disabled within the application. This is an effective method for ignoring
errors, warnings, and notices, analogous to the use of the GXI gnor eG aphi csErr or,
GXI gnor eGr aphi csWar ni ng, and GXI gnor eG aphi csNot i ce functions.
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Figure 3-5 Enabling and disabling an error handler

ekl
arrar handear

Caonde Block

ﬂ I:L;) =2
Errar hardizr
j

Conde Block

Fernoure
arrar handar

The handler should respond to the problems that occur during typical application
scenarios. A friendly application should let the user know when it is taking action in
response to errors and warnings that have occurred. For example, if an application runs
out of memory, it may let the user know that it is out of memory and that it is

responding in a particular manner to alleviate the problem. If it cannot solve the
problem, it may need to notify the user that it needs to abort processing. Such an
application would need to install an error handler that looks for out _of _nenory errors.

In general, in the non-debugging version of your application, the handler might be
relatively simple. If the handler doesn’t have a response to an error or warning, it should
just return and continue execution.

In contrast, the debugging version of the handler may be relatively complex to
accommodate special error, warning, and notice conditions. In general, you should stop
and print the errors, warnings, and notices whenever a problem occurs.

An application can have more than one error handler. A simple application might have
just one error handler to handle specific problems. However, a more complicated
application may have multiple error handlers. For example, an application might have
one error handler that takes care of memory problems and another error handler for
other types of errors. The special error handler may be installed only when a particular
type of processing is to occur, like animation or QuickTime movies.
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Errors, Warnings, and Notices Reference

This section provides reference information related to the data types and functions that
allow you to control the generation of errors, warnings, and notices.

Constants and Data Types

This section describes the error, warning, and notice data types that you may use in your
application.

Errors

QuickDraw GX provides you with an extended set of errors in the debugging version
and a reduced set of errors in the non-debugging version. Each QuickDraw GX error
constant has an error number described by the gxGr aphi csErr or type definition and
the gxG aphi cErr or s enumeration:

typedef | ong gxG aphi csError;

enum gxG aphi cErrors {

[* truly fatal errors */

out _of _menory = -27999,

internal fatal _error,

no_outline_font found,

not _enough_nenory_for _graphi cs_client_heap,
coul d_not _create_backing_store,

/[* internal errors */
internal _error = -27950,
internal _font_error,

i nternal _| ayout _error,

/* recoverable errors */
coul d_not _di spose_backi ng_store = internal | ayout_error + 2,
unflattening_interrupted_by_client,

/* font manager errors */

font _cannot _be_changed,
illegal font_ paraneter,
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/* gxFont scaler errors */

nul | _font_scal er_context = -27900,

nul | _font _scal er i nput,
invalid font _scal er_context,

i nval i d_font_scal er_i nput,

invalid font_scal er _font data,

font _scal er_newbl ock fail ed,

font _scaler_getfonttable failed,

font _scaler_bitmap_all ocation_fail ed,
font _scaler_outline_allocation failed,
required font _scal er _tabl e _m ssing,
unsupported font _scal er_outline_format,
unsupported_font _scal er_stream format,
unsupported font _scaler_font fornmat,
font _scaler_hinting error

font _scaler _rasterizer_error,
font_scal er_internal _error

font _scaler_invalid matrix,

font _scal er _fixed overfl ow,

font _scal er _api _versi on_m snat ch,

font _scal er _stream ng_aborted,
unknown_font _scal er_error,

/* bad paraneters */
paraneter_is_nil = -27850,
shape_is_nil,

style is_nil
transformis_nil

ink_is_nil,
transferMde is nil
color _is nil,
colorProfile_is_nil
colorSet _is nil

spool Procedure_i s_nil
tag_is_nil

type_is nil

mappi ng_i s_ni l

i nval i d_vi ewDevi ce_ref erence
i nval i d_vi ewG oup_r ef erence,
invalid viewPort reference,

[* inmplenentation limts */
nunber _of _contours_exceeds_inplenmentation_lint = -27800,
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nunber _of _poi nts_exceeds_i nmpl enentation_limt,
si ze_of _pol ygon_exceeds_i npl enentation_limt,
size_of path_exceeds_inplenentation limt,
size_of text_exceeds_inplenmentation_lint,
size_of bitmap_exceeds_inplenmentation limt,
nunber _of col ors_exceeds_inplenentation linmt,
procedur e_not _reentrant

#i f def debuggi ng

/* internal debugging errors: following available only in */
/* the debugging init */

functionality_uninplenented = -27700,

clip_to frane_shape_uni npl enent ed,

/* font parameter debugging errors */
illegal font_storage_ type,

illegal font_storage reference,
illegal _font_attributes,

/* paraneter debugging errors */
par anet er _out _of _range,

i nconsi stent_paraneters,
index_is |less than_zero,

i ndex_is | ess_than_one,

count _is | ess than_zero,

count _is | ess_than_one,
contour _is |less than_zero,

I ength_is_|l ess_than_zero,

invalid client _reference,
i nval i d_graphi cs_heap_start_pointer
i nval i d_nongr aphi c_gl obal s_poi nter

col or Space_out _of range,

pattern_l atti ce_out_of _range,
frequency_paraneter_out_of range,
tinting _paraneter out_of range,
met hod_par anet er _out _of _r ange,
space_may_not be i ndexed,

3-44 Errors, Warnings, and Notices Reference



CHAPTER 3

Errors, Warnings, and Notices

gl yph_i ndex_t oo_snal |

no_gl yphs_added_t o_f ont,

gl yph_not added to_font,

poi nt _does_not _i ntersect _bi t map,

required font table not_ present,
unknown_font table format,

/* the styles encoding is not present in the font */
shapeFi || _not _al | owed,
inverseFill _face nust _set cliplLayer flag,
i nval i d_transferMde_col or Space,
colorProfile _rmust _be nil,
bi t map_pi xel _size nust _be 1,
enpty_shape_not _al | owed,

i gnor ePl at f or nShape_not _al | owed,
nil_style_in_glyph_not_all owed,
compl ex_gl yph_styl e not _al | owed,
i nval i d_mappi ng,

cannot _set item shapes_to_nil

cannot _use_ori gi nal _i tem shapes_when_grow ng_pi cture,
cannot _add_unspeci fi ed_new gl yphs,

cannot _di spose_| ocked tag,

cannot _di spose_| ocked_shape,

/* restricted access */
shape_access_not _al | owed,

col or Set _access_restricted,
colorProfil e _access restricted,
tag_access_restricted,

vi ewDevi ce_access_restricted,

graphi c_type_does_not _have_a_structure,
style run_array_does_not_ natch_nunber of characters,
rectangl es_cannot _be_inserted into,

unknown_gr aphi cs_heap

graphics_routine_sel ector_is_obsol ete,

cannot _set _graphics_client_nenory_wi thout _setting_si ze,
graphics_client_nmenory too_snall,

graphics _client _nmenory_is_already_all ocat ed,
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viewPort is_a w ndow,

/* wrong type/bad reference */
illegal type for_shape,
shape_does _not _contai n_a_bit map,
shape_does_not _contai n_text,

pi ct ure_expect ed,

bitmap_is_not _resizable,
shape_may not be a_bit map,
shape_nmay_not _be_a_ picture,

graphi c_type_does_not_contai n_points,
graphi c_type_does_not _have nultiple_contours,
graphi c_type_cannot _be_mapped,

graphi c_type_cannot _be noved,

graphi c_type_cannot _be_scal ed,

graphi c_type_cannot _be_rot at ed,
graphi c_type_cannot _be_skewed,

graphi c_type_cannot _be _reset,

graphi c_type_cannot _be_dashed,

graphi c_type_cannot _be_r educed,
graphi c_type_cannot _be_i nset,
shape_cannot _be_invert ed,
shape_does _not have_area,
shape_does_not have_| engt h,
first_glyph_advance_nust _be_absol ut e,
pi cture_cannot _contain_itself,

vi ewPort _cannot _contain_itself,

cannot _set _unique_itens_attri bute when _picture_
contains_itens,

| ayer _style_cannot_contain_a_face,

| ayer gl yph_shape _cannot _contain_nil _styles,

/* validation errors */
obj ect _wrong_type,
shape_wr ong_type,
styl e_w ong_type,

i nk_wrong_t ype,
transf ormw ong_t ype,
devi ce_wrong_type,
port_wrong_type,
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[ *cache validation errors */
shape_cache_wrong_type,

styl e_cache_wrong_type,

i nk_cache_wrong_type,

transform cache_w ong_type,
port _cache_wrong_t ype,
shape_cache_parent _m smat ch,
styl e_cache_parent _m snat ch,

i nk_cache_parent _m snat ch,
transf orm cache_parent _m smat ch
port cache_parent _m snat ch,

i nval i d_shape_cache_port,

nval i d_shape_cache_devi ce,
nval i d_i nk_cache_port,

nval i d_i nk_cache_devi ce,

nval i d_styl e _cache_port,

nval i d_styl e cache_devi ce,
nval i d_transform cache port,
nval i d_t ransform cache_devi ce,
recursive_caches,

/ *shape cache validation errors */
invalid fill Shape_owner Count,
recursive fill Shapes,

/*menory bl ock validation errors */
i ndirect_nenory_bl ock too_snmall

i ndirect _nenory_bl ock_too_I arge,
unexpect ed_ni | _pointer

bad_addr ess,

/* object validation errors */
no_owners,

i nval i d_pointer,

i nval i d_seed,

invalid franme_seed
invalid text seed,

i nval i d_draw_seed,

bad private fl ags,

/* path and polygon validation errors */

i nval i d_vector_count,
i nval i d_cont our _count,
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[* validation bitmap errors */

bitmap ptr_too small,

bitmap_ptr_not _al i gned,

bi t map_r owByt es_negati ve,

bit map_wi dt h_negati ve,

bi t map_hei ght _negati ve,

i nval i d_pi xel Si ze,

bit map_rowBytes too small,

bi t map_rowByt es_not _al i gned,

bi t map_r owByt es_mnust _be_specified_for_user_inage_ buffer,

/* bitmap validation inmage errors */
invalid_bitlmge fileOfset,

i nval i d_bitl nmage_owners,

i nvalid_bitlnmage_rowBytes,
invalid_bitlmge_internal flag,

/* text validation errors */

t ext _bounds_cache_w ong_si ze,
text _nmetrics_cache wong_size,
text i ndex_cache_wong_si ze,

/* glyph validation errors */

gl yph_run_count negati ve,

gl yph_run_count _zero,

gl yph_run_counts_do_not _sum to_character_count,
gl yph _first_advance_bit _set not_al | owed,

gl yph_t angent _vectors_both_zero,

/* layout validation errors */

| ayout _run_l engt h_negati ve,

| ayout _run_| engt h_zero,

| ayout _run_l evel negative,

| ayout _run_l engths_do_not _sumto_text | ength,

[* picture validation errors */
bad_shape_in_picture,

bad style in_picture,

bad _ink_in_picture,
bad_transform.in_picture,

bad _shape cache_in_picture,

bad seed i n_picture,

i nval i d_pi cture_count,
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/* text face validation errors */
bad t ext Layer count,

bad _fill Type_i n_t ext Face,

bad style in_textFace,

bad transform.in_textFace,

/* transformvalidation errors */
invalid matrix_flag,
transformclip_m ssing,

/* font cache validation errors */
metrics_w ong_type,
metrics_point_size probably_ bad,
scal ar _bl ock_wong_type,

scal ar _bl ock_parent _m smat ch,
scal ar _bl ock_too_smal | ,

scal ar_bl ock_too | arge,
invalid_metrics_range

invalid metrics_flags

metri cs_maxW dt h_probabl y_bad,
font _w ong_type,

font _wong_si ze,

invalid font_platform

i nval i d_I ookup_range,

i nval i d_| ookup_pl at f orm

font _not_in font list,
metrics _not _in netrics_|ist,

/* view device validation errors */
bad_devi ce_private_fl ags,

bad devi ce_attri butes,

i nval i d_devi ce_nunber,

i nval i d_devi ce_vi ewG oup,

i nval i d_devi ce_bounds,
invalid_bitmap_in_device,

/* color set validation errors */
col or Set _wrong_type,

i nval i d_col or Set _vi ewDevi ce_owners,
i nval i d_col or Set _col or Space,

i nval i d_col or Set _count,
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/* color profile validation errors */
colorProfil e wong type,

invalid colorProfile flags,
invalid_colorProfil e_response_count,

/* internal backing store validation errors */
backi ng_free_parent _m smat ch,

backi ng_store_parent _m smat ch

#endi f

H

QuickDraw GX non-debugging errors are listed in the section “Errors” beginning on
page 3-6. Debugging errors are listed in the section “Errors” beginning on page 3-6.

3-50

QuickDraw GX provides you with an extended set of warnings in the debugging version
and a reduced set of warnings in the non-debugging version. Each QuickDraw GX
warning has a warning number described by the gxG aphi csWar ni ng type definition
and the gxGr aphi cWar ni ngs enumeration:

typedef | ong gxG aphi csWar ni ng;

enum gxG aphi cWar ni ngs {

/* war ni ngs about warni ngs */
war ni ng_st ack_underfl ow = -26999,
war ni ng_st ack_overfl ow,

noti ce_stack_underfl ow,

noti ce_stack_overfl ow,

about _to_grow_heap,

about to_unl oad _obj ects,

/* result went out of range */
map_shape _out of range = -26950,
nmove_shape_out _of _range,

scal e_shape_out _of _range,

rot at e_shape_out of range,
skew_shape_out _of _range,
map_transform out _of _range,
nmove_transform out of range,
scal e_transform out _of _range,
rotate_transformout_of range,
skew transform out of range,
map_poi nts_out _of _range,
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/* gave a paraneter out of range */
contour _out_of range = -26900,

i ndex_out _of _range_i n_cont our,
pi cture_i ndex_out_of range,

col or _i ndex_requested_not _found,
col or Set _i ndex_out _of _range,

i ndex_out _of range,
count _out _of range,

| engt h_out _of _range,

font _tabl e index _out of range,
font gl yph_i ndex_out _of range,
poi nt _out _of _range,

profil e response_out_ of range,

/* gxFont scal er warnings */
font _scal er_no_out put = -26850,
font _scal er_fake netrics,
font _scal er _fake_linespaci ng,
font _scal er gl yph_substitution
font _scal er_no_kerni ng_appl i ed,

/* m ght not be what you expected */
character _substitution_took place,

unabl e_t o_get _bounds_on_mul ti pl e_devi ces,
font | anguage not found,

font _not _found during_unflattening,

[ *storage */
unrecogni zed_stream versi on
bad_data in_stream

#i f def debuggi ng
/[*avail abl e only in debugging init */

/* nonsense data */

new shape contains_invalid data = -26700,
new_t ag_contai ns_inval i d_dat a,
extra_data_passed_was_i gnored,

font _table not found,

font _nanme_not_found,
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/* doesn't nake sense to do */

unabl e to traverse_open_contour _that starts_ or_
ends_of f_the_curve,

unabl e_to_draw open_contour_that_starts_or_ends_
of f_the_curve,

cannot _di spose_def aul t _shape,

cannot _di spose_default _styl e,

cannot _di spose_defaul t _i nk,

cannot _di spose_default _transform

cannot _di spose_default_col orProfile,

cannot _di spose_default_col or Set,

shape_direct _attribute_not_set,

/* couldn't find what you were | ooking for */
poi nt _does_not _intersect _port,

cannot _di spose_non_font,

face override_style font _nust _match_style,
union_of area_and |l ength returns_area_only,

i nsuf ficient_coordi nate_space_for_new devi ce,

/* other */

shape_passed_has_no_bounds,
tags_of type flst _renoved,
translator_not _installed on this_grafport
#endi f

b

Non-debugging warnings are listed in the section “Warnings” beginning on page 3-10.
Debugging warnings are listed in the section “Warnings” beginning on page 3-10.
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QuickDraw GX provides you with a set of notices in the debugging version, but no
notices in the non-debugging version. Each QuickDraw GX notice has a notice number
described by the gxGr aphi csNot i ce type definition and the gxGr aphi cNot i ces
enumeration:

typedef |ong gxG aphi csNotice

#i f def debuggi ng

enum gxG aphi cNot i ces {
par aneters_have_no_effect = -25999,
attributes_al ready_set,
caps_al ready_set,
clip_already_set,
col or_al ready_set,
curve_error_al ready_set,
dash_al ready_set,
default _col orProfil e_al ready_set,
default _ink _already_set,
defaul t _transform al ready_set,
default _shape_al ready_set,
default _style_al ready_set,
di ther _al ready_set,
encodi ng_al ready_set,
face_al ready_set,
fill _already_set,
font _al ready_set,
font _variations_al ready_set,
gl yph_positions_are_al ready_set,
gl yph_t angents_are_al ready_set,
hal ftone_al ready_set,
hit_test_already_set,
i nk_al ready_set,
join_already_set,
justification_already_set,
mappi ng_al r eady_set,
pattern_al ready_set,
pen_al ready_set,
style_al ready_set,
tag_al ready_set,
text _attributes_al ready_set,
text size_ al ready_set,
transfer_already_set,
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translator_already_install ed_on_this_grafport,
transform al ready_set,

type_al ready_set,

val i dation_I| evel _al ready_set,

vi ewPorts_al ready_set,

vi ewPort _al ready_i n_vi ewG oup,

vi ewDevi ce_al ready_i n_vi enG oup,
geonetry_unaffected,

mappi ng_unaf f ect ed,

tags_i n_shape_i gnored,
shape_already in _primtive form
shape_al ready_in_sinple form

shape_al ready_br oken,

shape_al ready_j oi ned,

cache_al ready_cl eared
shape_not _di sposed,

styl e_not _di sposed,

i nk_not _di sposed,
transf orm not _di sposed,

col or Set _not _di sposed,

colorProfil e_not_disposed,

font _not _di sposed,

gl yph_t angents_have_no_effect,

gl yph_positions_det erm ned by advance,
transformvi ewPorts_al ready_set,

di rect Shape_attri bute set as side_effect,
| ockShape cal |l ed_as_side_effect,

| ockTag_cal | ed_as_si de_effect,
shapes_unl ocked_as_si de_effect,
shape_not | ocked,

tag_not _| ocked,

di sposed_dead_caches,

di sposed _|ive caches,

| ow_on_nenory,

very_| ow_on_nenory
transformreferences_di sposed_vi ewPort

H

Debugging notices are listed in the section “Notices” beginning on page 3-27.

3-54 Errors, Warnings, and Notices Reference



CHAPTER 3

Errors, Warnings, and Notices

Error, Warning, and Notice Number Ranges

QuickDraw GX specifies the defined ranges of error, warning, and notice numbers. The
gxFi rst AppError, gxLast AppError, gxFi r st AppWar ni ng, gxLast AppWar ni ng,
gxFi rst AppNot i ce, and gxLast AppNot i ce types define the allowable ranges for

application-defined errors, warnings, and notices.

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne
ne
ne
ne
ne

ne
ne
ne
ne

gxFi rst Syst enError

gxFi rst Fat al Error

gxLast Fat al Error

gxFi r st Nonf at al Error

gxFi r st Font Scal er Error
gxLast Font Scal er Err or

gxFi r st Par anmet er Err or

gxFi rstlnpl ement ati onLim tError
gxFi r st Syst enDebuggi ngErr or
gxLast Syst enkrr or

gxFi r st AppErr or

gxLast AppError

gxFi r st Syst emar ni ng
gxFi r st Resul t Qut Of RangeWar ni ng

gxFi r st Par amet er Qut O RangeWar ni ng

gxFi r st Font Scal er War ni ng

gxFi r st Syst enDebuggi ngWar ni ng
gxLast Syst emar ni ng

gxFi r st AppWar ni ng

gxLast AppWar ni ng

gxFi rst SystemNot i ce
gxLast Syst emNot i ce
gxFirst AppNoti ce
gxLast AppNoti ce
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—-27999
—27999
-27951
—27950
—27900
-27851
—27850
—27800
—27700
—27000
2097152
4194303

—-26999
—26950
—26900
—26850
-26700
—26000
5242880
7340031

—-25999
—25500
7602146
8388607
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This section describes the QuickDrawGX functions you can use to control the generation
of errors, warnings, and notices.

Error Posting and Handling

This section describes the QuickDraw GX functions you can use to
n obtain the first and last QuickDraw GX errors posted

n replace the current error name with another error name

n install the application-defined error handler function

n obtain the installed application-defined error handler function

GXGetGraphicsError

DESCRIPTION

SEE ALSO

3-56

You can use the GXGet Gr aphi csEr r or function to obtain the first and last QuickDraw
GX errors posted.

gxG aphi csError GXGet Graphi csError (gxG aphi csError *stickyError);

sti ckyError
On return, a pointer to the first error posted.

function result The last error posted.

The GXGet Gr aphi csError function returns the last error posted, or 0 if no error has
been posted. This function clears the last error so that all calls to this function return 0
until an error is posted.

The sti ckyError parameter, if not ni |, is a pointer to the first error posted since the
last call to the GXGet Gr aphi csErr or function. QuickDraw GX clears the

sti ckyError parameter at the end of every call to the GXGet Gr aphi csErr or
function.

The use of this function is described in the section “Obtaining Errors, Warnings, and
Notices” beginning on page 3-30. Non-debugging errors that may be posted are listed in
the section “Errors” beginning on page 3-6. Debugging errors that may be posted are
listed in the section “Errors” beginning on page 3-6.
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An alternative method of posting errors is to include an application-defined error
handler. This topic is described in the section “Installing an Error, Warning, or Notice
Handler” beginning on page 3-40.

The GXSet User Gr aphi csEr r or function is used to install the error handler and is
described on page 3-58.

GXPostGraphicsError

DESCRIPTION

You can use the GXPost Gr aphi csErr or function to replace the current QuickDraw GX
error with another error.

voi d GXPost Graphi csError (gxG aphi csError error);

error The error to be posted.

The GXPost Graphi csErr or function replaces the QuickDraw GX error about to be
posted with an error message defined by the er r or parameter. You may use the
QuickDraw GX errors or define your own error number and error name. This function
stores the error posted so that subsequent calls to the GXGet Gr aphi csErr or function
return the error substituted by this function.

The GXPost Gr aphi csError function is available only when the debugging version is
installed.

SPECIAL CONSIDERATIONS

SEE ALSO

The error number must be within the range defined by QuickDraw GX. This range is
bounded by error numbers —27999 through —27000, or is in the application range.

The use of this function is described in the section “Changing the Error, Warning, or
Notice Posted” beginning on page 3-35.

Non-debugging errors that can be replaced are listed in the section “Errors” beginning
on page 3-6. Non-debugging errors that can be replaced are listed in the section “Errors”
beginning on page 3-6.
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GXSetUserGraphicsError

DESCRIPTION

You can use the GXSet User Gr aphi csError function to install an error handling
function.

voi d GXSet User Gr aphi csError (gxUser Error Functi on user Functi on,
| ong reference);

user Functi on
The application’s error handling function that is to be passed the error
code.

ref erence Al ong value that is passed each time an error occurs. This value can be
used by the application for any purpose.

The GXSet User Gr aphi csEr r or function installs an application-defined error
handling function. This function installs a function pointer that is called whenever an
error is posted. Setting the user Funct i on parameter to ni | removes the error
handling function.

The user Funct i on parameter points to an application-defined error handler defined
by the following type:

typedef void (*gxUserErrorProcPtr) (gxG aphi csError status,
| ong reference);

typedef gxUserErrorProcPtr gxUserErrorFunction;

The second parameter is the | ong reference number. Whenever the application posts an
error, the installed error handling function is called with the error number. The reference
number is passed to the GXSet User G- aphi csErr or function.

You can install an error handler before calling the GXEnt er Gr aphi ¢s function, but you
should call the GXNewGr aphi csC i ent function first. If you don't,
GXNewGr aphi ¢sd i ent will be called for you.

SPECIAL CONSIDERATIONS

3-58

If the error number posted by the application is within the QuickDraw GX range of fatal
errors, execution continues with undefined results. The fatal error range is bounded
by error numbers —27999 and —27951.

If the error number posted by the application is within the QuickDraw GX range
of nonfatal errors, execution continues, but results may be other than that expected. The
nonfatal error range is bounded by error numbers —27950 and —27000.
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The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” beginning on page 3-40.

The GXGet User Gr aphi csEr r or function used to return a pointer to the
application-defined error-handling function is described in the next section.

An alternative method of posting errors is to use the QuickDraw GX error messages.
This topic is discussed in the section “Obtaining Errors, Warnings, and Notices”
beginning on page 3-30.

The GXGet Gr aphi csError function described on page 3-56 is used to obtain the first
and last QuickDraw GX errors posted.

The application-defined error handler is described on page 3-72.

GXGetUserGraphicsError

DESCRIPTION

SEE ALSO

You can use the GXCGet User Gr aphi csErr or function to obtain the currently installed
application-defined error handler.

gxUser Error Functi on GXGet User G aphi csError (1 ong *reference);

ref erence A pointertoal ong value that gets called each time an error occurs. This
value can be used by the application for any purpose.

function result A pointer to the installed application-defined error handler function.

The GXGet User Gr aphi csEr r or function returns a pointer to the function that the
application uses to handle errors. The function returns ni | if no application-defined
error handler is provided.

If an error-handling function is installed and the r ef er ence parameter is not ni | , then
the r ef er ence parameter passed to the GXSet User G aphi csEr r or function is
returned.

The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” beginning on page 3-40.

The GXSet User Gr aphi csEr r or function used to install the error handler is described
in the previous section.

An alternative method to the use of an application-defined error handler is the use of the
QuickDraw GX error set.
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The GXGet Gr aphi csError function, described in the section “Obtaining Errors,
Warnings, and Notices” beginning on page 3-30, returns the first and last QuickDraw GX
errors that have been posted.

Warning Posting and Handling

This section describes the QuickDraw GX functions you can use to

n obtain the first and last QuickDraw GX warnings posted

n replace the current error name with another error name

n install the application-defined warning handler function

n obtain the installed application-defined warning handler function
n add a warning to the ignore warning stack

n remove the last warning to be added to the warning stack

GXGetGraphicsWarning

DESCRIPTION

3-60

You can use the GXGet Gr aphi csWar ni ng function to obtain the first and last warning
posted.

gxG aphi csWar ni ng GXGet Gr aphi csWar ni ng
(gxG aphi csWarni ng *sti ckyWarni ng);

sti ckyWar ni ng

On return, a pointer to the first warning posted.

function result The last warning posted.

The GXGet Gr aphi csWar ni ng function returns the last warning posted, or 0 if none.

The st i ckyWar ni ng parameter, if not ni | , receives the first warning posted since the
last call to the GXGet Gr aphi csWar ni ng function. QuickDraw GX clears the

sti ckyWar ni ng parameter at the end of every call to the GXGet Gr aphi csWar ni ng
function.
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SEE ALSO

The use of this function is described in the section*“Obtaining Errors, Warnings, and
Notices” beginning on page 3-30.

QuickDraw GX non-debugging warnings that may be posted are listed in the
section “Warnings” beginning on page 3-10. Debugging warnings are listed in
the section “Warnings” beginning on page 3-10.

An alternative method of posting warnings is to include an application-defined warning
handler. This topic is described in the section “Changing the Error, Warning, or Notice
Posted” beginning on page 3-35.

The GXSet User Gr aphi csWar ni ng function is used to install the warning handler and
is described on page 3-62.

GXPostGraphicsWarning

You can use the GXPost G- aphi csWar ni ng function to post your own warnings from
your application.

voi d GXPost Gr aphi csWar ni ng( gxG aphi csWar ni ng war ni ng) ;

war ni ng The warning to be posted.

DESCRIPTION

The GXPost Gr aphi csWar ni ng function replaces the QuickDraw GX warning about to
be posted with a warning message defined by the war ni ng parameter.

You may use the QuickDraw GX warnings or define your own warning number and
warning name. This function stores the warning posted so that subsequent calls to the
GXGet G aphi csVar ni ng function return the warning substituted by this function.

If the warning to be posted is in the ignore warning stack, the warning is not posted and
execution continues.

If an application-defined warning handler is provided, the warning is passed to the
warning handler.

SPECIAL CONSIDERATIONS

The warning number must be within the range defined by QuickDraw GX. This range is
bounded by warning numbers —26999 through —26000 or is in an application range.
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The use of this function is described in the section “Changing the Error, Warning, or
Notice Posted” beginning on page 3-35.

QuickDraw GX non-debugging warnings that may be replaced are listed in the
section “Warnings” beginning on page 3-10. Debugging warnings are listed in
the section “Warnings” beginning on page 3-10.

Ignoring warnings is discussed in the section “Ignoring Warnings and Notices”
beginning on page 3-37.

GXSetUserGraphicsWarning

DESCRIPTION

3-62

You can use the GXSet User Gr aphi csWar ni ng function to install an
application-defined warning handler.

voi d GXSet User Gr aphi csWar ni ng( gxUser Wr ni ngFuncti on user Functi on,
| ong reference);

user Functi on
The application’s warning function that is to be passed the warning code.

reference Al ong value that gets called each time a warning occurs. This value can
be used by the application for any purpose.

The GXSet User Gr aphi csWar ni ng function installs an application-defined warning
handler. This function installs a function pointer that is called whenever a warning is
posted. Setting the user Funct i on parameter to ni | removes the error function.

The user Funct i on parameter points to an application-defined warning handler
defined by the following type:

typedef void (*gxUserWarni ngProcPtr) (gxG aphi csWarni ng st at us,
| ong refcon)

typedef gxUserWarni ngProcPtr gxUser War ni ngFuncti on;

The second parameter is the | ong reference parameter. Whenever a warning is posted
by the application, the installed warning handler is called with the warning number. The
reference number is passed to the GXSet User Gr aphi csEr r or function.

You can install a warning handler before calling the GXEnt er G aphi c¢s function,
but you should call the GXNewGr aphi csC i ent function first. If you don't,
GXNewGr aphi csd i ent will be called for you.
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The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” beginning on page 3-40.

The GXGet User Gr aphi csWar ni ng function described in the next section is used to
return a pointer to the application-defined warning handler.

An alternative method of posting warnings is to use the QuickDraw GX warning
messages. This topic is discussed in the section “Obtaining Errors, Warnings, and
Notices” beginning on page 3-30.

The GXGet Gr aphi csError function described on page 3-56 is used to obtain the first
and last QuickDraw GX errors posted.

The application-defined warning handler is described on page 3-73.

GXGetUserGraphicsWarning

DESCRIPTION

SEE ALSO

You can use the GXCGet User Gr aphi csWar ni ng function to obtain the currently
installed application-defined warning handler.

gxUser War ni ngFunct i on GXGet User Gr aphi csWar ni ng(1 ong *reference);

ref erence Al ong value that gets called each time a warning occurs. This value can
be used by your application for any purpose.

function result A pointer to the installed application-defined warning handler.

The GXGet User Gr aphi csWar ni ng function returns a pointer to the function that the
application uses to handle warnings. The function returns ni | if no application-defined
warning handler is provided.

If a warning handler is installed and the r ef er ence parameter is not ni | , then the
r ef er ence parameter passed to the GXSet User Gr aphi csWar ni ng function is
returned.

The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” beginning on page 3-40.

The GXSet User Gr aphi csWar ni ng function used to install the warning handler is
described in the previous section.

An alternative method to the use of an application-defined warning handler is the use of
the QuickDraw GX warnings.
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The GXGet Gr aphi csWar ni ng function, described in the section “Obtaining Errors,
Warnings, and Notices” beginning on page 3-30, returns the first and last QuickDraw
GX warnings that have been posted.

GXlgnoreGraphicsWarning

You can use the GXI gnor eGr aphi csWar ni ng function to ignore warnings.
voi d GXl gnor eG aphi csWar ni ng( gxG aphi csWar ni ng war ni ng) ;

war ni ng The warning number or warning name to ignore.

DESCRIPTION

The GXI gnor eGr aphi cs\War ni ng function adds the warning to be ignored to the
ignore warning stack. The posting of warnings is suppressed for all warnings on

the ignore warning stack. Warnings may be removed from the ignore warnings stack
by the use of the GXPopGr aphi csWar ni ng function.

You may use any Quickdraw GX warning numbers and warning names or, if you have
installed an application-defined warning handler, you may use your own warning
numbers and warning names, as long as they use a numbering system different than that
provided by QuickDraw GX.

SPECIAL CONSIDERATIONS

The GXI gnor eG aphi csWar ni ng function saves warning numbers in a warning stack
of limited size, so that a limited number of warnings can be ignored at one time. If the
GXI gnor eGr aphi csWar ni ng function has been called too many times with no
matching calls to the GXPopGr aphi csWar ni ng function, subsequent calls to the

GXI gnor eGr aphi csWar ni ng function do not cause the warning to be ignored and a
war ni ng_st ack_over f | owwarning is posted.

ERRORS, WARNINGS, AND NOTICES

Warnings
war ni ng_st ack_overfl ow
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The use of this function is described in the section “Ignoring Warnings and Notices”
beginning on page 3-37.

QuickDraw GX non-debugging warnings that may be posted are listed in the
section “Warnings” beginning on page 3-10. Debugging warnings are listed in
the section “Warnings” beginning on page 3-10.

The GXPopGr aphi csWar ni ng function is described in the next section.

GXPopGraphicsWarning

DESCRIPTION

You can use the GXPopG aphi csWar ni ng function to remove ignore warnings from the
ignore warning stack.

voi d GXPopG aphi csWar ni ng(voi d);

The GXPopGr aphi csWar ni ng function removes the last warning placed on the ignore
warning stack by the GXI gnor eG aphi csWar ni ng function. The

GXPopG aphi csWar ni ng function removes warnings from the stack in the opposite
order that they were added to the stack (last in, first out). Calls to the

GXI gnor eGr aphi csWar ni ng and GXPopGr aphi csWar ni ng functions can be nested.

SPECIAL CONSIDERATIONS

If no warning is on the warning stack when you call this function, a
war ni ng_st ack_under f | owwarning is posted.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Warnings
war ni ng_st ack_underfl ow

The use of this function is described in the section “Ignoring Warnings and Notices”
beginning on page 3-37.

QuickDraw GX non-debugging warnings that may be added to and removed from the
ignore warning stack are listed in the section “Warnings” beginning on page 3-10.
Debugging warnings are listed in the section “Warnings” beginning on page 3-10.

The GXI gnor eGr aphi cs\War ni ng function is described in the previous section.

Errors, Warnings, and Notices Reference 3-65



CHAPTER 3

Errors, Warnings, and Notices

Notice Posting and Handling

This section describes the QuickDraw GX functions you can use to

n obtain the first and last notice posted

n install the current notice

n install an application-defined function for posted notices

n obtain an application-defined notice handler function for posted notices
n add a notice to the ignore notice stack

n remove the last notice to be added to the notice stack

GXGetGraphicsNotice

You can use the GXGet Gr aphi csNot i ce function to obtain the first and last notices
posted.

gxG aphi csNot i ce GXGet Graphi csNoti ce
(gxGaphi csNotice *stickyNotice);

stickyNotice
On return, a pointer to the first notice posted.

function result The last notice posted.

DESCRIPTION

The GXGet Gr aphi csNot i ce function returns the last notice posted, or 0 if none. The
sti ckyNot i ce parameter, if not ni | , receives the first notice posted since the last call
to the GXGet Gr aphi csNot i ce function.

SPECIAL CONSIDERATIONS

QuickDraw GX clears the st i ckyNot i ce argument at the end of every call to the
GXCet Graphi csNot i ce function. It always returns 0 on non-debugging versions.

SEE ALSO

The use of this function is described in the section“Obtaining Errors, Warnings, and
Notices” beginning on page 3-30.
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An alternative method of posting notices is to include an application-defined notice
handler. This topic is described in the section “Changing the Error, Warning, or Notice
Posted” beginning on page 3-35.

The GXSet User Gr aphi csNot i ce function that is used to install the notice handler is
described on page 3-68.

GXPostGraphicsNotice

DESCRIPTION

You can use the GXPost Gr aphi csNot i ce function to post your own notices from
inside your application.

voi d GXPost Graphi csNoti ce(gxG aphi csNotice notice);

notice The notice to be posted.

The GXPost Gr aphi csNot i ce function replaces the QuickDraw GX notice about to be
posted with a notice message defined by the not i ce parameter.

You may use the QuickDraw GX notices or define your own notice number and notice
name. This function stores the posted notice so that subsequent calls to the
GXGet Gr aphi csNot i ce function return the notice substituted by this function.

If the notice to be posted is in the ignore notice stack, the notice is not posted and
execution continues. Ignoring notices is discussed in the section “Ignoring Warnings and
Notices” beginning on page 3-37.

If an application-defined notice handler is provided, the notice is passed to the handler.

The GXI gnor eGr aphi csNot i ce function has no effect in the non-debugging version.

SPECIAL CONSIDERATIONS

SEE ALSO

The notice number must be within the range defined by QuickDraw GX. This range is
bounded by notice numbers —25999 through —25500 or is in an application range.

The use of this function is described in the section “Changing the Error, Warning, or
Notice Posted” beginning on page 3-35.

Notice handlers are discussed in the section “Installing an Error, Warning, or Notice
Handler” beginning on page 3-40.
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GXSetUserGraphicsNotice

DESCRIPTION

SEE ALSO

3-68

You can use the GXSet User Gr aphi csNot i ce function to install a notice handler.

voi d GXSet User Gr aphi csNot i ce(gxUser Noti ceFuncti on user Functi on,
| ong reference);

user Functi on
The application function that is to be passed the notice result code.

reference Al ong value that is called each time a notice occurs. This value can be
used by the application for any purpose.

The GXSet User Gr aphi csNot i ce function installs an application-defined notice-
handling function. This function installs a function pointer that is called whenever a
notice is posted. Setting the user Funct i on parameter to ni | removes the notice
function.

The user Funct i on parameter points to an application-defined notice handler defined
by the following type:

typedef void (*gxUserNoticeProcPtr) (gxG aphicsNotice status,
| ong reference)

typedef gxUser Noti ceProcPtr gxUser NoticeFuncti on;

The second parameter is the | ong reference. Whenever a notice is posted by the
application, the installed notice handler is called with the notice number. The reference
number is passed to the GXSet User Gr aphi csNot i ce function.

You can install a notice handler before calling the GXEnt er Gr aphi cs function, but you
should call the GXNewGr aphi csC i ent function first. If you don’t, it will be called for
you.

The GXSet User Gr aphi csNot i ce function has no effect in the non-debugging version.

The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” beginning on page 3-40.

The GXCGet User Gr aphi csNot i ce function used to return a pointer to the
application-defined notice handler is described in the next section.

The application-defined notice handler is described on page 3-74.
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GXGetUserGraphicsNotice

DESCRIPTION

SEE ALSO

You can use the GXCGet User Gr aphi csNot i ce function to obtain the currently installed
application-defined notice handler.

gxUser Not i ceFuncti on GXGet User Graphi csNoti ce(l ong *reference);

ref erence Al ong value that is called each time a notice occurs. This value can be
used by the application for any purpose.

function result A pointer to the installed application-defined notice handler.

The GXGet User Gr aphi csNot i ce function returns a pointer to the function that the
application uses to handle notices. The function returns ni | if no application-defined
notice handler is installed.

If a notice handler function is installed and the r ef er ence parameter is not ni | , then
the r ef er ence parameter passed to the GXSet User G- aphi csNot i ce function is
returned.

The GXCGet User Gr aphi csNot i ce function has no effect in the non-debugging version.

The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” beginning on page 3-40.

The GXSet User Gr aphi csNot i ce function used to install the notice handler is
described in the previous section.

An alternative method to the use of an application-defined notice handler is the use of
QuickDraw GX notices. The GXGet Gr aphi csNot i ce function, described in the section
“Obtaining Errors, Warnings, and Notices” beginning on page 3-30, returns the first and
last QuickDraw GX notices that have been posted.
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GXlgnoreGraphicsNotice

DESCRIPTION

You can use the GXI gnor eGr aphi csNot i ce function to ignore QuickDraw GX notices
that may occur when specific parts of your application execute.

voi d GXl gnor eG aphi csNoti ce(gxG aphi csNotice notice);

notice The graphics notice number or name to ignore.

The GXI gnor eG aphi csNot i ce function adds the notice to be ignored to the ignore
notice stack. The posting of notices is suppressed for all notices on the ignore notice
stack. Notices may be removed from the ignore notice stack by the use of the
GXPopG aphi csNot i ce function.

You may use any QuickDraw GX notice numbers and notice names or, if you have
installed an application-defined notice handler, you may use your own notice numbers
and notice names, as long as they use a numbering system different than that provided
by QuickDraw GX.

This function has no effect in non-debugging versions

SPECIAL CONSIDERATIONS

The GXI gnor eG aphi csNot i ce function saves notice numbers in a warning stack of
limited size. If the GXI gnor eG aphi csNot i ce function has been called too many
times with no matching calls to the GXPopG aphi csNot i ce function, subsequent calls
to the GXI gnor eG aphi csNot i ce function do not cause the notice to be ignored and a
noti ce_stack_overfl owwarning is be posted.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

3-70

Warnings
notice_stack overfl ow

The use of this function is described in the section “Ignoring Warnings and Notices”
beginning on page 3-37.

QuickDraw GX notices that may be posted are listed in the section “Notices” beginning
on page 3-27.

The GXPopGr aphi csNot i ce function is described in the next section.
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GXPopGraphicsNotice

You can use the GXPopGr aphi csNot i ce function to remove notices from the ignore
notice stack.

voi d GXPopG aphi csNoti ce(void);

DESCRIPTION

The GXPopG aphi csNot i ce function removes the last notice added to the ignore
notice stack by the GXI gnor eG aphi csNot i ce function. The

GXPopG aphi csNot i ce function removes notices from the stack in the opposite order
that they were added to the stack (last in, first out). Calls to the

GXI gnor eGraphi csNot i ce function and the GXPopGr aphi csNot i ce function can
be nested.

The GXPopGr aphi csNot i ce function has no effect in the non-debugging version.

SPECIAL CONSIDERATIONS

If no notice is on the ignore notice stack when you call this function, a
noti ce_stack_underfl owwarning is posted.

ERRORS, WARNINGS, AND NOTICES

Warnings
noti ce_stack_underfl ow

SEE ALSO

The use of this function is described in the section “Ignoring Warnings and Notices”
beginning on page 3-37.

QuickDraw GX notices that may be added and removed from the ignore notice stack are
listed in the section “Notices” beginning on page 3-27.

The GXI gnor eGr aphi csNot i ce function is described in the previous section.
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Application-Defined Functions

QuickDraw GX supports application-defined error, warning, and notice handlers. These
handlers are installed by the use of the GXSet User G- aphi csError,
GXSet User Gr aphi csWar ni ng, and GXSet User Gr aphi csNot i ce functions.

MyUserGraphicsError

DESCRIPTION

SEE ALSO

3-72

You can use the MyUser G- aphi csEr r or function to provide an application-defined
error handler for your application.

voi d MyUser Graphi csError (gxG aphicsError error, |long reference);

error The QuickDraw GX error being passed to the handler.

reference Al ong value passed each time that an error occurs. This value can be
used by the error handler for any purpose.

The MyUser Graphi csErr or function is called with the error number posted by the
failed function. The MyUser Gr aphi csEr r or function can evaluate the error and
respond in any appropriate manner.

The error handler is enabled and disabled by the use of the

GXSet User Gr aphi csEr r or function. If its parameter is set to ni |, the error handler is
disabled. If its parameter is not ni | , the error handler is enabled and all errors detected
by QuickDraw GX are passed to the error handler for processing and possible response.

The GXGet User Gr aphi csEr r or function returns the currently installed
application-defined error handler.

The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” on page 3-40.

QuickDraw GX non-debugging errors that may be sent to the error handler are listed in
section “Errors” beginning on page 3-6. Debugging errors are listed in the section
“Errors” beginning on page 3-6.

The GXSet User Gr aphi csEr r or function is described on page 3-58.
The GXGet User Gr aphi csEr r or function is described on page 3-59.
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MyUserGraphicsWarning

DESCRIPTION

SEE ALSO

You can use the MyUser G- aphi csWar ni ng function to provide an application-defined
warning handler for your application.

voi d MyUser Gr aphi csWar ni ng( gxG aphi csWar ni ng war ni ng,
| ong reference);

war ni ng The QuickDraw GX warning being passed to the handler.

ref erence Al ong value passed each time that a warning occurs. This value can be
used by the warning handler for any purpose.

The MyUser Gr aphi csWar ni ng function is called with the warning number posted by
the defective function. The MyUser Gr aphi csWar ni ng function can evaluate the
warning and respond in any appropriate manner.

The warning handler is enabled and disabled by the use of the

GXSet User Gr aphi csWar ni ng function. If its parameter is set to ni | , the warning
handler is disabled. If its parameter is not ni | , the warning handler is enabled and all
warnings detected by QuickDraw GX are passed to the warning handler for processing
and possible response.

The GXCGet User Gr aphi csWar ni ng function returns the currently installed
application-defined warning handler.

The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” on page 3-40.

Warnings that may be sent to the warning handler are listed in the section “Warnings”
beginning on page 3-10.

The GXSet User Gr aphi csWar ni ng function is described on page 3-62.
The GXCGet User Gr aphi csWar ni ng function is described on page 3-63.
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MyUserGraphicsNotice

DESCRIPTION

SEE ALSO

3-74

You can use the MyUser G- aphi csNot i ce function to provide an application-defined
notice handler for your application.

voi d MyUser Graphi csNoti ce(gxG aphi csNotice noti ce,
| ong reference);

notice The QuickDraw GX notice being passed to the handler.

ref erence Al ong value passed each time that a notice occurs. This value can be
used by the notice handler for any purpose.

The MyUser Gr aphi csNot i ce function is called with the notice number posted by the
defective function. The MyUser Gr aphi csNot i ce function can evaluate the notice and
respond in any appropriate manner.

The notice handler is enabled and disabled by the use of the

GXSet User Gr aphi csNot i ce function. If its parameter is set to ni | , the notice handler
is disabled. If its parameter is not ni | , the notice handler is enabled and all notices
detected by QuickDraw GX are passed to the notice handler for processing and possible
response.

The GXGet User Gr aphi csNot i ce function returns the currently installed
application-defined notice handler. This function will never be called in the
non-debugging version of QuickDraw GX.

The use of this function is described in the section “Installing an Error, Warning, or
Notice Handler” on page 3-40.

Notices that may be sent to the notice handler are listed in the section “Notices”
beginning on page 3-27.

The GXSet User Gr aphi csNot i ce function is described on page 3-68.
The GXGet User Gr aphi csNot i ce function is described on page 3-69.
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Summary of Errors, Warnings, and Notices

Constants and Data Types

QuickDraw GX Errors

t ypedef

| ong gxG aphi csError

QuickDraw GX Warnings

t ypedef

I ong gxG aphi csVar ni ng

QuickDraw GX Notices

t ypedef

| ong gxG aphi csNoti ce

Application-Defined Handlers

t ypedef

t ypedef
t ypedef

t ypedef
t ypedef

t ypedef

Functions

voi d (*gxUser Error ProcPtr) (gxGraphi csError status,
| ong refcon)
gxUser ErrorProcPtr gxUserErrorFunction;

voi d (*gxUser War ni ngProcPt r) (gxG aphi csWar ni ng
status, | ong refcon)

gxUser War ni ngProcPtr gxUser War ni ngFuncti on;

voi d (*gxUser Noti ceProcPtr) (gxG aphi csNotice status,
| ong refcon)

gxUser Noti ceProcPtr gxUser Noti ceFuncti on;

Error Posting and Handling

gxG aphi csError GXGet Graphi csError

(gxG aphi csError *stickyError);

voi d GXPost Gr aphi csError (gxG aphi csError error);
voi d GXSet User Graphi csError (gxUser ErrorFunction userFuncti on,

| ong reference);

gxUser Error Functi on GXGet User G aphi csError

(long *reference);
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Warning Posting and Handling
gxG aphi csWar ni ng GXGet Gr aphi csWar ni ng

(gxG aphi csWar ni ng *sti ckyWarni ng) ;
voi d GXPost Graphi cs\Warni ng (gxG aphi csWarni ng war ni ng) ;

voi d GXSet User Gr aphi csWar ni ng
(gxUser War ni ngFuncti on user Functi on,
| ong reference);

gxUser War ni ngFuncti on GXGet User Gr aphi csWar ni ng
(long *reference);

voi d GXI gnor eG aphi csWar ni ng
(gxG aphi csWar ni ng war ni ng) ;

voi d GXPopG aphi csWar ni ng (void);

Notice Posting and Handling
gxG aphi csNoti ce GXGet G aphi csNoti ce

(gxGraphi csNotice *stickyNotice);
voi d GXPost Graphi csNoti ce (gxG aphi csNotice notice);

voi d GXSet User Graphi csNoti ce
(gxUser Noti ceFuncti on user Functi on,
| ong reference);

gxUser Not i ceFuncti on GXGet User Gr aphi csNot i ce
(long *reference);

voi d GXl gnor eG aphi csNoti ce
(gxG aphi csNotice notice);

voi d GXPopG aphi csNoti ce (void);

Application-Defined Functions

voi d MyUser Graphi csError (gxGaphi csError error, long reference);
voi d MyUser Graphi cs\Warni ng (gxG aphi csWarni ng warni ng, |ong reference);
voi d MyUser Graphi csNoti ce (gxG aphi csNotice notice, |ong reference);

3-76 Summary of Errors, Warnings, and Notices



CHAPTER 4

QuickDraw GX Debugging

Contents

About QuickDraw GX Debugging 4-3
Debugging Version of QuickDraw GX 4-5
QuickDraw GX Errors, Warnings, and Notices 4-5
Application-Defined Error, Warning, and Notice Handlers 4-5
The Drawing Error Function 4-6
Validation Functions 4-6
MacsBug and GraphicsBug 4-7
Using QuickDraw GX Debugging 4-8
Analyzing Drawing Problems 4-8
Using Validation Functions 4-15
Controlling Validation 4-15
Validating Objects 4-20
Analyzing the Cause of Validation Errors 4-21
Distinguishing Between Application Bugs and QuickDraw GX
Bugs 4-22
Detecting Corrupted Objects 4-22
Debugging With GraphicsBug 4-23
Analyzing a Picture Shape 4-25
QuickDraw GX Debugging Reference 4-28
Constants and Data Types 4-28
Drawing Errors 4-29
Validation Levels 4-31
Functions 4-33
Obtaining Drawing Errors 4-33
GXGet ShapeDr awkr r or 4-33
Setting and Getting Validation Options and Errors 4-34
GXSet Val i dat i on 4-34
GXCet Val i dat i on 4-35
GXCet Val i dat i onError 4-35

Contents



CHAPTER 4

Validating Objects 4-36
GXVal i dat eShape 4-36
GXVal i dateStyl e 4-36
GXVal i dat el nk 4-37
GXVal i dateTransform  4-38
GXVal i dat eCol or Set 4-38
GXVal i dat eCol orProfil e 4-39
GXVal i dat eTag 4-39
GXVal i dat eVi ewDevi ce 4-40
GXVal i dat eVi ewPor t 4-40
GXVal i dat eVi ew& oup 4-41
GXVal i dat eGraphi csC i ent 4-42
GXVal i dat eAl | 4-43
Summary of QuickDraw GX Debugging 4-44
Constants and Data Types 4-44
Functions 4-47

Contents



CHAPTER 4
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This chapter describes the QuickDraw GX application debugging environment and the
functions and utilities that you can use to debug your application. Read this chapter if
you are developing a QuickDraw GX application and want to use these features.

Before reading this chapter, you should be familiar with the debugging and
non-debugging versions of QuickDraw GX described in the chapter “Errors, Warnings,
and Notices” in this book. You should also read the chapter “Introduction to QuickDraw
GX” in Inside Macintosh: QuickDraw GX Objects.

For more information on debugging printing applications, see Inside Macintosh:
QuickDraw GX Printing and Inside Macintosh: QuickDraw GX Printing Extensions and
Drivers.

This chapter introduces the QuickDraw GX debugging environment. It then describes
how to use this environment during application development to

n analyze drawing problems

n Vvalidate public and internal function parameters for all allocated objects
n Vvalidate public and internal function parameters for specific objects

n distinguish between application and QuickDraw GX bugs

n detect corrupted objects

n install a debugging function

n use the GraphicsBug utility

This chapter also contains reference information for all data types and functions
associated with QuickDraw GX debugging.

About QuickDraw GX Debugging

QuickDraw GX provides both a debugging environment and a non-debugging
environment. The non-debugging environment is present whenever you install the
non-debugging version of QuickDraw GX. You install the non-debugging version after
completely debugging your application. Users of your application will use the
non-debugging version of QuickDraw GX.

You can develop applications that use QuickDraw GX graphics and typography
functions using the QuickDraw GX debugging environment. The debugging
environment consists of

n the QuickDraw GX debugging version

n QuickDraw GX errors, warnings, and notices

n application-defined error, warning, and notice handlers
n a QuickDraw GX drawing error function

n QuickDraw GX validation functions

n the QuickDraw GX GraphicsBug utility

About QuickDraw GX Debugging 4-3



CHAPTER 4

QuickDraw GX Debugging

Figure 4-1 shows the QuickDraw GX application development environment.

Figure 4-1 The QuickDraw GX debugging environment
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As a direct result of the extensive error, warning, and notice checking the debugging
environment performs, the debugging version of QuickDraw GX is significantly slower
than that of the non-debugging environment. Invoking additional optional error
checking using the validation functions further affects performance.
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Debugging Version of QuickDraw GX

You should use the debugging version of QuickDraw GX when you are writing and
debugging applications. This version provides an extensive set of errors, warnings, and
notices to help you understand the problems you may encounter during the execution of
your application. In addition, this version provides special functions that allow you to
manage errors, warnings, and notices and to provide public and private error validation.

The debugging version runs slower than the non-debugging version. The reasons for this
are that the debugging version:

n performs additional error checking

n posts additional errors, warnings, and notices

n does not provide speed optimization, such as in-line functions
n generates MacsBug messages

n provides additional debugging functions, such as validation

To determine if the debugging or non-debugging version of QuickDraw GX is installed,
see the chapter “QuickDraw GX and the Macintosh Environment.”

QuickDraw GX Errors, Warnings, and Notices

QuickDraw GX posts errors, warnings, and notices whenever an execution problem
occurs while an application is running. You can obtain errors, warnings, and notices by
polling or by the use of application-defined error, warning, and notice handlers.

The debugging and non-debugging versions of QuickDraw GX and the errors, warnings,
and notices that may be posted from each version are described in the chapter “Errors,
Warnings, and Notices.”

Application-Defined Error, Warning, and Notice Handlers

You can use error, warning, and notice handlers to manage problems that occur when
your application is running. When QuickDraw GX detects an error, warning, or notice it
will call your handler. Your function can then respond accordingly. You can also use
error and warning handlers with the non-debugging version of QuickDraw GX to
provide part of your user interface.

Application-defined error, warning, and notice handlers are described in the section
“Installing an Error, Warning, or Notice Handler” beginning on page 3-40.
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The Drawing Error Function

The debugging version of QuickDraw GX provides a drawing error function that you
can use if you have run your application and get an unexpected result. This function
reparses the entire QuickDraw GX operation, analyzes your application’s draw
procedure, and posts a single error that will assist you in determining what went wrong
with your application. The drawing error function is described in the section “Analyzing
Drawing Problems” beginning on page 4-8.

Validation Functions

The debugging version of QuickDraw GX provides validation for applications using
graphics and typographic functions, but does not provide validation for QuickDraw GX
printing functions.

The validation functions check function parameters of allocated objects to see if they are

valid. If QuickDraw GX finds one or more parameters of a function to be invalid, it posts
a validation error. All of the validation errors that may be posted are listed in the chapter
“Errors, Warnings, and Notices.”

There are two modes of validation that control when validation occurs:
n public validation
n internal validation

Public validation occurs whenever the public validation flag is set and your application
uses a public function. A public function is any function that you use in your application.
This is the mode of validation developers use most.

Internal validation occurs whenever the internal validation flag is set and your
application uses a public function and whenever QuickDraw GX uses one of its internal
(private) functions. Application developers do not usually use internal validation.
Internal validation performs checking on functions that you have no control over. As a
result, you will rarely need to perform this type of validation. However, QuickDraw GX
provides internal validation to allow you to distinguish between bugs that appear in
public functions and bugs that are present in the QuickDraw GX internal functions, as
discussed in the section “Distinguishing Between Application Bugs and QuickDraw GX
Bugs” beginning on page 4-22.

There are three levels of validation that control what is checked during validation:
n type validation

n structure validation

n all object validation

The validation these three levels provide is cumulative and progressively more complex.
For example, all object validation includes type validation and structure validation.

About QuickDraw GX Debugging



CHAPTER 4

QuickDraw GX Debugging

In addition to these three levels, there are separate object validation functions.

Type validation confirms the validity of references to object types. For example, when
you call the GXDr awShape function, type validation confirms that a shape type is passed.

Structure validation confirms the validity of references to object types and the properties
of the function, and also checks internal caches. For example, when you call the

GXDr awShape function, structure validation confirms not only that the function passes a
shape, but also confirms the validity of the properties specified in the shape’s style, ink,
and transform objects.

All object validation confirms the validity of references to a specific object type, the
validity of the properties of all objects, and all internal caches.

Specific object validation functions are used to confirm that all references to a specific
object type are valid, that the properties of all objects are valid, and that all internal
caches built for the specific object type are valid. Specific object validation functions are
provided for shapes, styles, inks, transforms, color sets, color profiles, tags, view devices,
view ports, view groups, and graphics clients.

It is important to note that not all parameters of all functions are checked by validation.
Validation does not check scalars and structures, such as bitmaps and dash records.

For example, the second parameter of the GXSet ShapePen function is the pen size. If
you pass a negative value to the second parameter, QuickDraw GX will not post a
validation error. Fortunately, QuickDraw GX often provides an overlap in its debugging
capabilities, and in this case, the GXSet ShapePen function would post an error
indicating that the size is invalid.

Validation does check
n objects that are indicated by pointer values, such as shapes

n objects that are indicated by references, such as view devices

Note

You should not make an application dependent on whether an object is
referred to by pointer or reference. This is subject to change in future
versions of QuickDraw GX. u

You can enable validation selectively over the selected problem area of code. Rather than
turning validation on at the beginning of your application, you may find it is more
useful to concentrate on an area where a problem is suspected and to turn validation on
and off selectively in that area or selectively use the specific object validation functions.

MacsBug and GraphicsBug

Both the debugging and non-debugging versions of QuickDraw GX support MacsBug
and GraphicsBug. MacsBug is Apple Computer, Inc.’s, assembly-language debugger
that was developed for Macintosh programmers. MacsBug is not very useful for
debugging QuickDraw GX applications because GX data structures are private. For
additional information about MacsBug, see MacsBug Reference and Debugging Guide.
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GraphicsBug is Apple Computer Inc.’s symbolic debugger for QuickDraw GX
applications. This utility assists in finding bugs by allowing you to display and check
QuickDraw GX objects. GraphicsBug is modeled after MacsBug. In fact, many of the
commands are similar.

The use of GraphicsBug to analyze a QuickDraw GX graphics client heap is described in
the section “Debugging With GraphicsBug” beginning on page 4-23.

Using QuickDraw GX Debugging

You can use the QuickDraw GX debugging environment to help you debug your
application. This section shows how you can

n determine why a shape didn’t draw

n Validate using public, internal, or object modes of validation

n Vvalidate types, structures, and all objects

n Vvalidate memory

n distinguish between QuickDraw GX bugs and application bugs
n Vvalidate public objects

n analyze the QuickDraw GX graphics heap with the GraphicsBug utility

Analyzing Drawing Problems

If you have run your application and a shape didn’t draw as you anticipated, you can
use the GXGet ShapeDr awkr r or function to have QuickDraw GX analyze why the
shape didn’t draw correctly. This function checks the content of a shape and all of the
objects referenced by the shape for a condition that explains why the shape has no
visible effect when drawn. As a result, GXGet ShapeDr awkr r or returns a single
drawing error from the gxDr awEr r or s enumeration that may describe why the shape
failed to draw correctly. The gxDr awEr r or s enumeration is listed in the section
“Drawing Errors” beginning on page 4-29. The GXGet ShapeDr awkr r or function is
described on page 4-33.These errors should not be confused with gxGr aphi csErrors.

If the drawing was completed successfully, QuickDraw GX posts the NoDr awEr r or
drawing error. If you don’t see the drawing, remember that it may have been drawn to a
different view device or may have just redrawn over the previous shape that was drawn.
The posting of a NoDr awkr r or drawing error does not mean that the shape drawn is
the one you expected or the correct shape. It just means that QuickDraw GX detected no
drawing problems during the processing of the shape drawn.
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The drawing error QuickDraw GX posts is selected from a special subset of the
QuickDraw GX error codes. This set of drawing error codes is structured with respect to
the stage in the drawing process sequence that the drawing failed. The earliest stage of
failure will be described in the posted drawing error. The single error code posted
attempts to indicate the reason that you do not see the drawing that you anticipated.

Drawing errors are grouped into categories that correspond to the approximate sequence
of QuickDraw GX processing, as shown in Table 4-1.

Table 4-1 QuickDraw GX drawing process sequence

Drawing process
sequence Object processed

1 Shape type
2 Style

3 Ink

4 Transform
5 View port
6

View device

The processing sequence is also the sequence of drawing errors posted. QuickDraw GX
posts the first drawing error that is detected. It does not post subsequent drawing errors
until the error posted earlier in the process sequence is corrected. For example, if an
application attempts to draw a defective shape with a defective view port, QuickDraw
GX posts a single shape type drawing error and does not post a view port drawing error.
This is because QuickDraw GX analyzes the integrity of the shape earlier in the drawing
process. It analyzes the integrity of the view port toward the end of the process. Once
you correct the defective shape, QuickDraw GX can detect the defective view port in
subsequent analysis with the GXGet ShapeDr awkr r or function.
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Table 4-2 shows the GXGet ShapeDr awkr r or function shape type drawing errors that

QuickDraw GX may post.

Table 4-2

Shape type drawing errors

Error

shape_enpt yType
shape_i nverse full Type
rectangl e zero width
rectangl e_zero_hei ght
pol ygon_enpty

pat h_enpty

bitmap_zero width

bi t map_zero_hei ght
text _enpty

gl yph_enpty

| ayout _enpty

pi cture_enpty

shape_no fill

shape_no_encl osed_area

shape_no_encl osed_pi xel s

shape_very snal |

shape_very_| arge

shape_cont ours_cancel

Using QuickDraw GX Debugging

Description
An empty type doesn’t have an area to draw.

An inverse full type doesn’t have an area to draw.
The rectangle doesn’t have an area to draw.
The rectangle doesn’t have an area to draw.
There is no contour to draw.

There is no contour to draw.

The bitmap doesn’t have an area to draw.
The bitmap doesn’t have an area to draw.
There is no character to draw.

There is no glyph to draw.

There is no layout to draw.

There is no shape in the picture.

The shape fill is set to gxNoFi | | , which will not
draw.

There is no enclosed area to draw.

There is an enclosed area, but it is so small that it
does not cross any pixel centers.

There is a shape to draw, but it is extremely small
(on the order of the size of a pixel).

Part of the shape may be drawn outside the
bounds of the coordinate system (+32,768).

The shapes contours overlap and cancel each
other out.
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Table 4-3 shows the GXGet ShapeDr awEr r or function style drawing errors.

Table 4-3 Style drawing errors

Error
pen_too_snal |

text _size too _small

dash_enpty

start_cap_enpty

pattern_enpty

t ext Face_Enpty

shape _prinitive_enpty

shape_prinmtive_very_snall

Using QuickDraw GX Debugging

Description

The pen width is so small that it doesn’t enclose
any pixels and therefore doesn’t draw.

The text size is so small that it doesn’t enclose
any pixels and therefore doesn’t draw.

The dash shape was specified as an empty type
shape.

The start cap shape was specified as an empty
type shape.

The pattern shape was specified as an empty
type shape.

Each layer of the text face has a shape fill equal
togxNoFi I | .

The original shape enclosed an area. There is no
stylized shape to draw. An example is a pattern
shape that contains overlapping patterns that
cancel.

There is a shape to draw, but it is extremely
small (on the order of the size of a pixel). An
example is a scaled transform that shrinks the
shape.
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Table 4-4 shows the GXGet ShapeDr awkr r or function ink drawing errors.

Table 4-4 Ink drawing errors
Error Description
transfer_equal s_noMde The transfer mode gxNoMode suppresses

drawing.

transfer_matrix_i gnores_source The transfer mode’s mapping scales all
values greater than 1 or less than 0 and
the over Conponent flag is not set.

transfer_matrix_i gnores_devi ce The transfer mode’s mapping scales all
values greater than 1 or less than 0 and
the over Conponent flag is not set.

transfer_source_reject The color is not within the source
minimum and the source maximum.

transfer_node_ineffective The transfer mode has no effect on the
device. An example is a blend with an
operand of 0.

col orSet_no_entries There are no colors in the color set so
there is nothing to draw.

bi t map_col or Set _one_entry The bitmap drew, but it is probably not
the desired result, since all colors map to
the one color of the entry. An example is
when the colors are off the end of the
color set.
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Table 4-5 shows the GXGet ShapeDr awkr r or function transform drawing errors.

Table 4-5 Transform drawing errors

Error Description

transformscal e_too_snal | The transform has reduced the shape to
less than 1/72 inch. You may see a few
pixels drawn, depending on the
resolution of your view port.

transform map_too_| arge The transform has moved all or part of

transform nove_t oo_I arge the shape outside the bounds of the

transformscal e too | arge coordinate system (£32,768). This may

transformrotate_too | arge be the result of a move, scale, rotate,

transform perspective_too | arge perspective, or skew transformation.

transform skew too_I arge

transformclip_no_intersection The clip shape does not intersect any
view port.

transformclip_enpty The transform clip is an empty type
shape.

transformno_vi ewPorts The number of entries in the view port
list is zero.
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Table 4-6 shows the GXGet ShapeDr awkr r or function view port drawing errors.

Table 4-6 View port drawing errors

Error
vi ewPort _di sposed

viewPort _clip_enpty

viewPort_clip_no_intersection

vi ewPort scal e _too_snal |

vi ewPort _map_too_ | arge

vi ewPort _nove_too_l arge

vi ewPort _scal e_too_Il arge
viewPort _rotate_too_| arge

vi ewPort _perspective too_|arge
vi ewPort _skew t oo_| ar ge,

vi ewPort _vi ew& oup_of f screen

Using QuickDraw GX Debugging

Description

The view port that was to be drawn to has
already been disposed of. There is no
view port to draw to.

The view port clip is an empty type shape.

The view port clip does not intersect the
view device.

The map to global space has been
completed. The object is less than 1/72
inch. You may see a few pixels drawn,
depending on the resolution of your view
port.

The view port mapping has moved all or
part of the shape outside the bounds of
the coordinate system (+32,768). This may
be the result of a move, scale, rotate,
perspective, or skew transformation.

The shape is drawn to an off-screen view
device. This may be normal. This error is
returned to alert you in the event that the
drawing result was unexpected.
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Table 4-7 shows the GXGet ShapeDr awEr r or function view device drawing errors.

Table 4-7 View device drawing errors

Error Description

vi ewDevi ce_clip_no_intersection The view device clip does not intersect
the bounds described by the view
device bitmap shape.

vi ewDevi ce_scal e_t oo_snal | The mapping to global space has been
completed. The object is less than 1/72
inch. You may see a few pixels drawn,
depending on the resolution of your
draw view port.

vi ewDevi ce_nap_too_| arge The view port mapping has moved the

vi ewDevi ce_nove_t oo_| arge shape outside the bounds of the

vi ewDevi ce_scal e_too_| arge coordinate system (+32,768). This may

vi ewDevi ce_rotate_too_I| arge be the result of a move, scale, rotate,

vi ewDevi ce_perspective_too_| arge perspective, or skew transformation.

vi ewDevi ce_skew too_| arge

Using Validation Functions

QuickDraw GX provides validation functions that check the function parameters of all
allocated objects. You can validate the public functions that you use in your application
or choose to validate the internal QuickDraw GX functions.

Type validation is the simplest level of validation. QuickDraw GX provides successively
more complicated levels of validation when you also check structures and internal
caches. The various validation modes and validation levels are described in the section
“Validation Functions” beginning on page 4-6.

Controlling Validation

You can use the GXSet Val i dat i on function to control the validation of public and
private functions used by your application. You control validation by using the

GXSet Val i dat i on function to set validation level flags for the gxVal i dati onLevel
parameter.

voi d GXSet Val i dati on(gxVal i dati onLevel, |evel);

You set one flag from the modes in Table 4-8, one flag from the options in Table 4-9, and
one or more flags from Table 4-10. The validation modes and levels are defined in the
gxVal i dati onLevel enumeration that appears in the section “Drawing Errors”
beginning on page 4-29. The GXSet Val i dat i on function is described on page 4-34

Once you set the gxVal i dat i onLevel parameter, you can use the GXGet Val i dati on
function to return the current gxVal i dat i onLevel parameter.
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The three validation mode options are validation off, public validation, and internal
validation. You may choose only one of these validation options. Table 4-8 summarizes
the public and internal validation mode options.

Table 4-8 Validation modes

Constant Value Explanation

gxNoVal i dati on 0x00 Turns off QuickDraw GX validation.

gxPubl i cVal i dati on 0x01 Performs validation whenever your
application uses a public function.

gxl nternal Val i dati on 0x02 Performs validation whenever your

application uses a public function or an
internal function.

The validation mode flags allow you to selectively turn validation options on and off.
You should experience reduction in performance only when validation is on. In the
non-debugging version, validation is not operational. However, it is best just to turn
validation off by setting the parameter of the GXSet Val i dat i on function to
gxNoVal i dati on.

If you activate either public validation or internal validation mode, then you must also
specify either type validation, structure validation, or all object validation. You may
choose only one option. Table 4-9 summarizes the type, structure, and object validation
level options.

Table 4-9 Validation levels

Constant Value Explanation

gxTypeVal i dati on 0x00 Validates object types of function
parameters.

gxStructureValidation 0x10 Validates object structures, caches and

function parameters.

gxAl | Obj ect Val i dati on 0x20 Validates object types, structures, and all
internal caches built for all objects.
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Type Validation

You can select the gxTypeVal i dat i on level to check the type passed to all objects. The
type validation errors are listed in the section “Debugging Version” in the chapter
“Errors, Warnings, and Notices.”

The simplest and most commonly used gxVal i dat i onLevel parameter value
combination is of the gxPubl i cVal i dati on andgxTypeVal i dati on options:

GXSet Val i dati on(gxPublicValidation | gxTypeValidation);

This combination of options causes QuickDraw GX to verify that the objects used by all
public functions your application calls are the correct type. For example, if you call the
GXDr awShape function and pass it a style, the GXSet Val i dat i on function posts a
shape_wr ong_t ype error.

If you want to check the type of all objects that your application passes to both public
and internal functions, you can use the gxI nt er nal Val i dat i on option plus the
gxTypeVal i dat i on option for the gxVal i dati onLevel parameter:

GXSet Val i dati on(gxInternal Validation | gxTypeValidation);

This is useful only for detecting GX internal errors.

Structure Validation

You can setthe gxSt ruct ur eVal i dat i on validation parameter to check the type and
structure for all objects. The structure validation errors are listed in the section
“Debugging Version” in the chapter “Errors, Warnings, and Notices.”

If you want to check the type of all objects and structure your application passes to
public functions, you can use the gxPubl i cVal i dat i on and
gxStruct ureVal i dati on options for the gxVal i dat i onLevel parameter:

GXSet Val i dati on(gxPublicValidation | gxStructureValidation);

If you want to check the type of all objects and the structure your application passes to
public and internal functions, you can use the gxI nt er nal Val i dat i on and
gxStructureVal i dati on options for the gxVal i dat i onLevel parameter:

GXSet Val i dati on(gxlnternal Validation | gxStructureValidation);

This is useful only for detecting internal GX errors.
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The gxSt ruct ureVal i dat i on option might generate validation errors that are not
part of the public interface. For example, these options may post a
shape_cache_wrong_t ype error. This suggests only that the application erroneously
changed the internal information that identifies a specific shape cache or an internal GX
error occured. The correct shape and the correct value for a shape cache are private. The
bad_private_fl ags error means that the application corrupted the flags internal to
some structure. This is a private structure and QuickDraw GX provides no additional
information for these posted errors. However it is useful for a developer to report the
circumstances that produced these errors so that Apple Computer, Inc. can investigate
them.

All Object Validation

YoucanusethegxAl | Obj ect Val i dat i on validation level to check the type, structure,
and internal caches built for all objects. In addition, it checks objects written to disk and
the file structure itself to see if they are corrupt. The all object validation errors are listed
in the section “Debugging Version” in the chapter “Errors, Warnings, and Notices.”

If an application has an error that randomly writes to some portion of memory, the error
can corrupt one object as easily as another. As a result, it is necessary to check all objects
to detect this type of error. If a random write occurs in a free memory block or the value
is already in the shape type, QuickDraw GX doesn’t detect it. Again, this validation
allows the developer to discriminate between QuickDraw GX and application problems.

If you want to check the type of all objects, the structure, and the internal caches for all
objects each time public functions are called by your application, you can use the
gxPubl i cVal i dati onandgxAl | Obj ect Val i dati on options for the

gxVal i dati onLevel parameter:

GXSet Val i dati on(gxPublicValidation | gxAll ChjectValidation);

As an alternative to using the gxAl | Obj ect Val i dat i on options for the

gxVal i dati onLevel parameter of the GXSet Val i dat i on function, you can use the
GXVal i dat eAl | function, described in the section “Validating Objects” beginning on
page 4-20. The GXVal i dat eAl | function is described on page 4-43.

Memory Validation

Once you pick a validation mode and a validation level, you can then also choose to
include or not include memory validation options. Memory validation does not post
validation errors. If QuickDraw GX detects a memory validation problem, it drops you
into Macsbug or the debugging utility that is installed on your system.
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Table 4-10 summarizes the memory validation options, all of which are associated with

QuickDraw GX private data structures.

Table 4-10 Memory validation options

Constant
gxNoMenor yManager Val i dati on

gxApBIl ockVal i dati on

gxFont Bl ockVal i dati on

gxApHeapVal i dati on

gxFont HeapVal i dati on

gxCheckApHeapVal i dati on

gxCheckFont HeapVal i dati on

Using QuickDraw GX Debugging

Value
0x0000

0x0100

0x0200

0x0400

0x0800

0x1000

0x2000

Explanation
Turns off memory validation.

Enables additional error checking
on application blocks passed as
parameters to internal memory
routines.

Enables additional error checking
on system blocks, often font
caches, passed as parameters to
internal memory routines.

Checks all objects in a heap for
validity each time an internal
memory routine is called.

Checks all font objects in a heap
for validity each time an internal
memory routine is called.

When used with

gxl nt ernal Val i dati on, checks
the application heap on every
internal function call.

When used with

gxPubl i cVal i dat i on, checks
the application heap on every
public function call.

When used with

gxl nt ernal Val i dati on, checks
the font heap on every internal
function call.

When used with

gxPubl i cVal i dat i on, checks
the font heap on every public
function call.
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If you want to check the type of all objects that your application passes to public
functions and also check the application heap on every public call, you can use the
gxPubl i cVal i dati on option plus the gxTypeVal i dat i on option plus the
gxCheckApHeapVal i dat i on option for the gxVal i dati onLevel parameter:

GXSet Val i dati on(gxPublicValidation | gxTypeValidation |
gxCheckApHeapVal i dati on);

WARNING

If t he gxApHeapVal i dat i on orgxFont HeapVal i dati on flag is
enabled and the platform that it is running on locates the graphics
memory below the bottom 14 megabytes of memory, then the addresses
on the stack and master pointers that refer to QuickDraw GX objects will
be scrambled. This is a method of finding internal errors that may lead
to unexpected erroneous behavior. For example, if the application has a
path type shape and one | ong parameter of the path data happens to
exactly equal the address of a graphics object, then QuickDraw GX
might scramble the one | ong of path data and the path may draw one
point off of the screen. This is expected behavior. These functions can
scramble addresses without knowing that the addresses are really points
on a path. Since these two validation types produce these apparent bugs,
an application cannot use the gxApHeapVal i dat i on and

gxFont HeapVal i dat i on options to ensure that QuickDraw GX has no
internal bugs. These validation types are useful in tracking down bugs
related to QuickDraw GX memory management. s

For additional information about using QuickDraw GX memory, see the chapter
“QuickDraw GX Memory Management.”

The GXSet Val i dat i on function is described on page 4-34. The GXCGet Val i dat i on
function is described on page 4-35.

Validating Objects

QuickDraw GX also provides separate functions that validate the parameters passed to
specific objects, their structures, and any internal caches built for specific objects.

You can use the GXVal i dat eAl | function to check the type, structure, and internal
caches built for all objects. This is an alternative to using the GXSet Val i dati on
function with the gxI nt er nal Val i dat i on andgxAl | Obj ect Val i dati on options
selected, as described in the section “Using Validation Functions™” beginning on

page 4-15.

The following functions validate specific objects:

n The GXVal i dat eCol or Set function checks parameters for the color space,
color-value array, owner count, and tag list properties for the specified color set object.
The GXVal i dat eCol or Set function is described on page 4-38.

n The GXVal i dat eCol or Pr of i | e function checks the specified color profile
object. The GXVal i dat eCol or Pr of i | e function is described on page 4-39.
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The GXVal i dat eGr aphi csC i ent function checks all properties of a specified
graphics client object. The GXVal i dat eG aphi csCl i ent function is described on
page 4-42.

The GXVal i dat el nk function checks parameters for the color, transfer mode,
attributes, owner count, and tag list properties for a specified ink object. The
GXVal i dat el nk function is described on page 4-37.

The GXVal i dat eShape function checks parameters for the type, geometry, fill, style,
ink, transform, attributes, owner count, and tag list properties for a specified shape
object. The GXVal i dat eShape function is described on page 4-36.

The GXVal i dat eSt yl e function checks parameters for the pen size, cap, join, dash,
pattern, curve error, attributes, text face, text size, justification, font variations,
platform, text attributes properties, run controls, run features array, glyph
substitutions array, kerning adjustments, priority justification override, and glyph
justification overrides array properties for the specified style object. The

GXVal i dat eSt yl e function is described on page 4-36.

The GXVal i dat eTag function checks the parameters for the tag type, size, contents,
and owner count properties for a specified tag object. The GXVal i dat eTag function
is described on page 4-39.

The GXVal i dat eTr ansf or mfunction checks the parameters for the clip, mapping,
view port list, hit-test parameters, attributes, owner count, and tag list properties for a
specified transform object. The GXVal i dat eTr ansf or mfunction is described on
page 4-38.

The GXVal i dat eVi ewDevi ce function checks parameters for the clip, mapping,
bitmap, attributes, and tag list properties for a specified view device object. The
GXVal i dat eVi ewDevi ce function is described on page 4-40.

The GXVal i dat eVi ewPor t function checks parameters for the clip, mapping, dither,
halftone, parent view port, child view port list, view device, attributes, owner count,
and tag list properties for all view port objects. The GXVal i dat eVi ewPor t function
is described on page 4-40.

The GXVal i dat eVi ewG oup function checks parameters for the clip, mapping,
dither, halftone, parent view port, child view port list, view device, attributes, owner
count, and tag list properties of the view port object and the clip, mapping, bitmap,
attributes, and tag list properties of the view device object. The

GXVal i dat eVi ewGx oup function is described on page 4-41.

Analyzing the Cause of Validation Errors

You can use the GXGet Val i dat i onEr r or function to determine the function and
parameter that caused the last validation error. This function works like other
QuickDraw GX functions that return variable-length data. There are three steps:

1.

Call the function to determine the length of data that will be returned. If no validation
error is posted, a 0 is returned.

. Allocate memory to store the data that will be returned.

. Call the function a second time to obtain pointers to the function, parameter name,

and parameter number that caused the validation error.
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Listing 4-1 gives an example of using the GXCGet Val i dat i onEr r or function to obtain
the function and parameter that caused the last validation error. The
GXCet Val i dat i onEr r or function is described on page 4-35.

Listing 4-1 Determining the function and parameter that caused the last validation error

4-22

static void DisplayErrorMessage(gxG aphi csError errorl D,
| ong context)

{
char buffer[255];
void * graphi csbject;
| ong ar gNum
if (GXCetValidationError(buffer, & hing, &argNun)) ({
GXval i dationError(buffer, nil, nil);
printf(“gxValidationError: %d (routine: %) “,
errorl D, buffer);
printf(“(argument[% d]: 0x081x)\n”,argNum graphi csObject);
} else
printf(“gxG aphicsError: 0x%81x\n", errorlD);
}

Distinguishing Between Application Bugs and QuickDraw GX Bugs

All QuickDraw GX functions have been extensively tested prior to shipment. However,
during your application debugging process, you may find anomalous behavior that you
attribute to QuickDraw GX private functions.

Validation checking allows you to distinguish between your application bugs and
QuickDraw GX bugs. If QuickDraw GX posts validation errors when internal validation
is set, but not when public validation is set, it is possible that you have found an error in
the QuickDraw GX internal private code. Please contact Apple Developer Technical
Support and provide a detailed report of the bug encountered. For more information
concerning public and internal validation modes, see the section “Controlling
Validation” beginning on page 4-15.

Detecting Corrupted Objects

Normally, there is no way for an application using the public interface to corrupt the
content of an object. If an error occurs with structure validation and not with type
validation, either the error is a QuickDraw GX error or the application has corrupted
memory. The most probable method of corrupting memory is by calling the

GXGet ShapesSt ruct ur e function and altering the content directly or by writing
randomly into memory. For more information concerning type and structure validation
levels, see the section “Controlling Validation” beginning on page 4-15.
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Debugging With GraphicsBug

GraphicsBug reads and verifies only graphics objects. It does not create objects, dispose
of objects, or modify objects in any manner. GraphicsBug never interferes with an
application and does not cause bugs to appear or disappear.

Table 4-11 summarizes the GraphicsBug commands. This list is available online by
typing “?”, “help”, or “HELP” when in the command line of GraphicsBug. You can copy

or save the brief explanations as a text file.

Table 4-11 GraphicsBug commands and responses

Command Response

DA Display all blocks in the heap, or all that
[ bu(sy) match parameters. Example: DA bu

di (rect) Iine | ayout polygon.

fr(ee)

i (ndirect)

t(enp) u(n)b(usy)
u(n)l (oaded)]

[<type>[type>...]]
DM addr[n|t(ype)]

DV
ER nunber

F addr[ nunber[start[end]]]
[ bu(sy)

di (rect)

fr(ee)

i (ndirect)

t (enp) u(n)b(usy)
u(n) ! (oaded)]
[<type>[type>...]]

FL addr[fil enane]

GG
HC

HD

[ bu(sy)

di (rect)

fr(ee)

i (ndirect)

t(enp) u(n)b(usy) u(n)l (oaded)]
HD [ <type> [<type>...]]

Using QuickDraw GX Debugging

Display memory from addr for n bytes
or as a type. Example: DM 1b2358 t.

Display version.

Display error name that matches this
number.

Find references toaddr in the heap
blocks that match parameters. Example:
F Ox4456A 3 ul picture.

Display the stream produced by
flattening this shape. Example: FL
0x3321A “fl at shapes”.

Display graphics globals
Check the heap.

Dump the heap or the heap parts that
match parameters. Example: HD bu
Iine | ayout polygon.

continued
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Table 4-11 GraphicsBug commands and responses (continued)

Command
HT

HX addr| <heapnane>

HZ
I G
LC (process)
LP

CG

Q

UF fil enane[ page nunber]

V [addr]

GG
VWH addr

Response
Total the heap.

Switch to the heap containing addr, or
named <heapnamne>. Example: HX
System

List the known heaps.
Display initialization globals.
List the known graphics clients.

List the known processes that have a
graphics client.

Display other (generic, nongraphic)
globals.

Quit.

Display the contents of the file by
flattening it. Use page number to specify
a page of a print file.

Validate all (no parameters) or validate
specific block.

Graphics globals.

Display the block containing addr .
Operators: —, +,* /,%, ™ |, & [, @, %1,

~ (l )
Numbers: .0x$#3 “strings:

In addition to the GraphicsBug commands above, you can Option-double-click (hold
down the Option key and double-click) on a memory address to display memory as a
type, use the up/down arrow keys to set the scrolling speed, use dot ‘.’ to represent the
last displayed address, and use shape as an argument to the DA, F, and HD commands to

display all graphics client-owned shapes.
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Analyzing a Picture Shape

The following sections demonstrate the use of GraphicsBug for the analysis of a picture
containing seven shapes. The code that creates the picture and the analysis of the data
stream for each flattened shape is given in the section “Analyzing the Data Streams of
Flattened Shapes” in the chapter “QuickDraw GX Stream Format.”

Determining the Heap Size for All Shapes in the Picture

You can use the GraphicsBug HT command to display the heap total in bytes for a
specified graphics client heap. First run the application, then select the graphics client
heap from the GraphicsBug heap menu, then apply the HT command. Listing 4-2 showsa
sample output of the HT command: the GraphicsBug heap size in bytes. Note that the
size of the graphics client and its heap is 86724 bytes. You can use this procedure to select
the initial size of your application’s graphics client heap or heaps. For additional
information about specifying the size of your graphics client heap, see the section
“Creating a Graphics Client and its Graphics Client Heap” in the chapter “QuickDraw
GX Memory Management.”

Listing 4-2 Totaling the graphics client and its heap

Totaling the heap at 00c07de8 (all shapes heap).

Total Bl ocks Total of Block Sizes
Free 0000001b # 27 0000fff8 # 65528
Di rect 00000044 # 68 00001dbc # 7612
I ndi rect 00000047 # 71 000031bc # 12732
Sub Heaps 00000000 # 0 00000000 # 0
Heap Si ze 000000a6 # 166 000152c4 # 86724

Analyzing the Shapes in the Picture

You can use the GraphicsBug HD PI Ccommand to display the memory locations of the
seven shapes in the picture. Listing 4-3 shows the GraphicsBug output for the picture
shape created by the application “all shapes.” User input is shown in boldface.

The GraphicsBug command lines shown in Listing 4-3 are used as follows:
n hd pic command turns pi ¢ intopi ct ure.
n dm 00c0886¢c t command displays default picture data.

n dm 00cOada0 t displays the data for the picture with seven shapes. Note that there are
multiple text shapes displayed because the gxUni quel t ensShape attribute was set.
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Listing 4-3 Determining the memory locations of the shapes in the picture

hx "all shapes”
heap set to 00c07de8 "all shapes”

hd pic
Start Length D  Typ Busy Mstr Ptr Tenp TBsy Di sk
00c0886c 00000048+00 i 00c1d02c pi cture
00c0Oa4a0 00000108+00 i 00c1d010 pi cture
Total Bl ocks Total of Block Sizes
Bl ocks 00000002 # 2 00000150 # 336

dm 00c0886¢c t
di spl ayi ng picture gxShape from 00c0886¢

devShape nil
owners 1
seed 0
flags i sDef aul t Shape
attributes gxMapTransf or nShape
gxStyle 00c083b0
gxl nk 00c08460
gxTransform 00c088b4
t aglLi st ni
cachelLi st nil
geo. fl ags 0
fill Type evenQddFi | |
entries 0
ref erences 00000000
gxShape (type) gxStyl e gxl nk

dm 00cOa4a0 t
di spl ayi ng picture gxShape from 00cOada0
devShape 00c0a98c

gxTransform

owner s 1
seed 0
fl ags 0
attributes

/*

There are multiple text shapes because the gxUni queltensShape attribute was

set.

*/
gxStyle 00c083b0
gx| nk 00c08460
gxTransform 00c088b4
t aglLi st ni
cacheli st nil
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geo. fl ags
fill Type
entries
references
gxShape
00c08dd0
00c0949c
00c099e4
00c09bd0
00c0a220
00c0a220
00c0a220
00c0a220
00c0a220
00c0a220
00c0a828
00c0bc94

ickDraw GX Debugging
0

evenQddFi | |

12

00c08d1c

(type) gxStyle gxl nk

(l'ine) 00000000 00000000
(rectangle) 00000000 00000000
(curve) 00000000 00000000
(path) 00000000 00000000
(text) 00000000 00000000
(text) 00c0a268 00c08elc
(text) 00c0a268 00c09b98
(text) 00c0a268 00c0a640
(text) 00c0a268 00c0a678
(text) 00c0a268 00c0a750
(pol ygon) 00000000 00000000
(bi t map) 00000000 00000000

Analyzing the Rectangle in the Picture

gxTransform
00000000
00000000
00000000
00000000
00000000
00c0997c
00c0a350
00c0bc30
00c0a6b0
00c0a788
00000000
00000000

You can use the dmcommand or Option-double-click command on the memory location

of one of the seven shapes from Listing 4-3 to display information about the shape.

Listing 4-4 shows the GraphicsBug output for the rectangle shape. The command line is
shown in boldface.

Listing 4-4 Analyzing the rectangle shape in the picture

dm 00c0949c t

Di

{

spl ayi ng rectangl e gxShape from 00c0949c
devShape nil
owners 1
seed 0
flags 0
attributes no attributes
gxStyle 00c0984c
gxl nk 00c098f c
gxTransform 00c0961c
t aglLi st ni
cacheli st nil
geo. fl ags 0
fill Type cl osedFraneFi | |
150. 0000, 25. 0000} { 200. 0000,
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Analyzing the Ink in the Rectangle

You can select a memory location of one of the objects in the rectangle from Listing 4-4
and use the dmcommand or GraphicsBug Option-double click command to display
information about the object. Listing 4-5 shows the GraphicsBug output for the ink in the
rectangle shape. The command line is shown in boldface.

Listing 4-5 Analyzing the ink in the rectangle shape

dm 00c098fc t
Di spl ayi ng gxlnk from 00c098fc

devl nk 00c094e8

pri vat eFl ags 0

attributes 0

owner s 1

seed 0

t aglLi st ni

space gxR@BSpace

profile nil

val ue(s) 1.0000 (ffff) 0.0000 0xO0000 0.0000 0x0000
node gxCopyMbde

QuickDraw GX Debugging Reference

This section describes the data structures and routines that are specific to the QuickDraw
GX debugging environment.

The “Constants and Data Types” section shows the enumerations and structures for
drawing errors and GraphicsBug parameters. A cross-reference is provided to the
enumerated validation levels.

Constants and Data Types

4-28

This section describes the constants and data structures that you use to provide
information to debugging functions.
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Drawing Errors

QuickDraw GX posts drawing errors when you use the GXGet ShapeDr awkr r or
function after an unsuccessful drawing operation. The gxDr awEr r or enumeration
defines the posted drawing errors.

enum gxDrawErrors {
no_draw error,

/* gxShape type errors */
shape_enmpt yType,
shape_i nverse_full Type,
rectangl e _zero_ width,
rectangl e_zero_hei ght,
pol ygon_enpty,

pat h_enpty,

bi t map_zero_wi dt h,

bi t map_zero_hei ght,
text _enpty,

gl yph_enpty,

| ayout enpty,

pi cture_enpty,

/* general gxShape errors */
shape_no fill,

shape_no_encl osed_area,
shape_no_encl osed_pi xel s,
shape_very snal |,
shape_very_| arge,

shape_cont ours_cancel

/* gxStyle errors */
pen_too_snmal |,

text _size too _snmall,
dash_enpty,
start_cap_enpty,
pattern_enpty,

t ext Face_enpty,

shape prinmitive_enpty,
shape_prinmtive very snall,
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[* gxlnk errors */
transfer_equal s_noMde,
transfer_matri x_i gnores_source,
transfer_matrix_i gnores_devi ce,
transfer_source reject,
transfer_node ineffective,
colorSet _no_entri es,

bi t map_col or Set _one_entry,

[* gxTransformerrors */
transformscale too_small,
transform map_t oo | arge,
transform nove_t oo | arge,
transform scal e_too_| arge,
transformrotate _too | arge,
transf orm perspective_too_| arge,
transform skew too | arge,
transformclip_no_intersection,
transformclip_enpty,
transformno_vi ewPorts,

/* gxViewPort errors */

vi ewPort _di sposed,

viewPort clip_enpty,

viewPort _clip_no_intersection,
vi ewPort _scal e too _smal |,

vi ewPort _map_too_| arge,

vi ewPort _nove_t oo_I ar ge,

vi ewPort _scal e_too | arge,
viewPort _rotate_too_| arge,

vi ewPort _perspective_too_l arge,
vi ewPort _skew t oo_| ar ge,

vi ewPort _vi ewG oup_of f screen,

[* gxViewDevice errors */

vi ewDevi ce_clip_no_intersection,
vi ewDevi ce_scal e too_smal |,

vi ewDevi ce_nap_too | arge,

vi ewDevi ce_nove_too_| arge,

vi ewDevi ce_scal e_t oo_| ar ge,

vi ewDevi ce_rotate_too_ | arge,
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vi ewDevi ce_perspective_too_I arge,
vi ewDevi ce_skew too_| arge

s
typedef |ong gxDrawError;

Table 4-2 through Table 4-7 list the drawing errors and give a description of each error.

Validation Levels

The GXSet Val i dat i on function uses the gxVal i dat i onLevel enumeration to turn
off or to control the QuickDraw GX validation.

typedef |ong gxValidationLevel;

enum gxVal i dati onLevel s {

/*
These levels tell howto validate routines. Choose one.
*/

gxNoVal i dati on = 0x00,

gxPubl i cVal i dation = 0x01,

gxl nternal Val i dati on = 0x02,
/*
These levels tell howto validate types. Choose one.
*/

gxTypeVal i dati on = 0x00,

gxStructureVval idation = 0x10,

gxAl | Obj ect Val i dati on = 0x20,

/*
These levels tell how to validate nenory manager bl ocks. Choose
any conbi nati on.

*/
gxNoMenor yManager Val i dati on = 0x0000,
gxApBIl ockVal i dati on = 0x0100,
gxFont Bl ockVal i dati on = 0x0200
gxApHeapVal i dati on = 0x0400,
gxFont HeapVal i dati on = 0x0800,
gxCheckApHeapVal i dati on = 0x1000,
gxCheckFont HeapVal i dati on = 0x2000

P

QuickDraw GX Debugging Reference 4-31



4-32

CHAPTER 4

QuickDraw GX Debugging

Field descriptions
gxNoVal i dati on
If set, QuickDraw GX performs no validation checking.
gxPubl i cVal i dati on
If set, QuickDraw GX checks parameters to public routines.
gxl nternal Val i dati on
If set, QuickDraw GX checks parameters to internal routines.
gxTypeVal i dati on
If set, QuickDraw GX checks types of objects.
gxStructureValidation
If set, QuickDraw GX checks fields of private structures.
gxAl | Obj ect Val i dati on
If set, QuickDraw GX checks every object for each public routine
called.
gxNoMenor yManager Val i dati on
If set, QuickDraw GX does not check Memory Management calls.
gxApBIl ockVal i dati on
If set, QuickDraw GX checks the relevant block structures before
each Memory Manager call.
gxFont Bl ockVal i dati on
If set, QuickDraw GX also checks the system heap block structures..
gxApHeapVal i dati on
If set, QuickDraw GX also checks all application heap blocks every
time the heap changes.
gxFont HeapVal i dati on
If set, QuickDraw GX also checks all system heap blocks every time
the heap changes..
gxCheckApHeapVal i dati on
If set, QuickDraw GX also checks all application heap blocks for
each public or internal routine called.
gxCheckFont HeapVal i dati on
If set, QuickDraw GX also checks the system heap blocks for each
public or internal routine called.

For information on how to use QuickDraw GX validation, see the section “Using
Validation Functions” beginning on page 4-15. The GXSet Val i dat i on function is
described on page 4-34.
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The functions described in this section allow you to detect drawing errors, perform
validation, and install debugging utility functions.

Obtaining Drawing Errors

This section describes the function that allows you to obtain a single error message that
describes why a shape did not draw correctly.

GXGetShapeDrawError

DESCRIPTION

SEE ALSO

You can use the GXGet ShapeDr awkr r or function to determine why a shape failed to
draw.

gxDr awkr r or GXGet ShapeDr awkr r or (gxShape source);

source A reference to the shape that didn’t draw.

function result An error result code indicating why a shape didn’t draw.

The GXGet ShapeDr awkr r or function returns a single error code that indicates why a
shape didn’t draw. The error returneddepends on the step in the drawing process in
which the drawing error occurred. QuickDraw GX returns the first drawing error it
detects in the drawing process. A drawing error that may occur later in the drawing
process is not returned until all prior drawing errors detected are resolved.

If you run your application and it does not draw what you expect, you can add the
GXGet ShapeDr awkr r or function to the end of your application code and rerun your
application. QuickDraw GX returns a single error from the gxDr awEr r or s enumeration
that may assist in determining the drawing problem. If a drawing error is not detected,
QuickDraw GX returns a gxNoDr awEr r or error.

The use of the GXGet ShapeDr awEr r or is discussed in the section “Analyzing Drawing
Problems” beginning on page 4-8.

The gxDr awEr r or enumeration is described in the section “Drawing Errors” beginning
on page 4-29.

Table 4-2 through Table 4-7 provide a description of each drawing error.

Table 4-1 gives the object processing sequence that determines which drawing error is
posted.
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Setting and Getting Validation Options and Errors

This section describes the functions that control QuickDraw GX validation. QuickDraw
GX validation checks public and internal function parameters to ensure that they are
valid. You can use validation functions and flag options to check types, structures, all
objects, memory, and specific objects.

When validation error checking is on, QuickDraw GX may post the validation errors
listed in the section “Debugging Version” in the chapter “Errors, Warnings, and Notices.”

GXSetValidation

DESCRIPTION

SEE ALSO

4-34

You can use the GXSet Val i dat i on function to control the type and level of validation
checking.

voi d GXSet Val i dati on(gxVal i dati onLevel);

gxVal i dati onLevel
The validation flags.

The GXSet Val i dat i on function allows you to set the validation mode, as well as the
validation levels, for type, structure, all object, and memory block validation options.
You may pick one mode, one level, and any combination of memory options. The
options are defined by the gxVal i dat i onLevel enumeration.

The GXSet Val i dat i on function turns validation on when you select any flags other
than 0x00. If you set the gxVal i dati onLevel flagto gxNoAttri butes, validation is
off.

This function has no effect in the non-debugging version of QuickDraw GX.

As an alternative to the use of the GXSet Val i dat i on function with the internal and all
object validation flags set, you can use the GXVal i dat eAl | function.

To get the current gxVal i dat i onLevel parameter, use the GXGet Val i dati on
function, described on page 4-35.

The gxVal i dat i onLevel enumeration is described in the section “Validation Levels”
beginning on page 4-31.

Table 4-8 on page 4-16 lists the public and internal validation options.

Table 4-9 on page 4-16 lists the type, structure, and all object validation options.
Table 4-10 on page 4-19 lists the memory validation options.

The GXVal i dat eAl | function is described on page 4-43.
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GXGetValidation

DESCRIPTION

SEE ALSO

You can use the GXCet Val i dat i on function to obtain the current validation flags that
are set.

gxVal i dati onLevel GXGetValidation(void);

function result The current flags set for validation error checking.

The GXCet Val i dat i on function returns the gxVal i dati onLevel parameter set by
the GXSet Val i dat i on function.

This function always returns 0 in the non-debugging version of QuickDraw GX.

The GXSet Val i dat i on function is described in the previous section.

GXGetValidationError

DESCRIPTION

You can use the GXGet Val i dat i onEr r or function to determine the application
function and parameter that caused the last validation error.

voi d GXGet Val i dati onError(char *procedureNanme, void **argunent,
| ong *ar gunent Nunber) ;

pr ocedur eNane
A pointer to the name of the function that produced the validation error.

ar gunent A pointer to a list of the function’s arguments.

ar gunent Numnber
A pointer to the number of the argument that produced the validation
error.

The GXGet Val i dati onErr or function provides the name of the function, a list of the
function’s parameters, and the number of the parameter that produced the last
validation error. The ar gunment Nunber parameter for the nth parameter is n. For
example, the ar gunent Nunber for the third parameter is 3. If you call the

GXCet Val i dat i onEr r or function and no validation errors have been posted, the
function returns ni | .

This function leaves its arguments unchanged in the non-debugging version of
QuickDraw GX.
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The use of the GXCGet Val i dat i onEr r or function is described in the section
“Analyzing the Cause of Validation Errors” beginning on page 4-21.

Validating Objects

This section describes the functions that allow you to validate the function parameters of
allocated QuickDraw GX objects. QuickDraw GX provides functions for specific object
validation and all object validation.

When validation error checking is on, QuickDraw GX may post the validation errors
listed in the section “Debugging Version” in the chapter “Errors, Warnings, and Notices.

GXValidateShape

DESCRIPTION

SEE ALSO

You can use the GXVal i dat eShape function to check the parameters of a shape object.
voi d GXVal i dat eShape(gxShape target);

tar get A reference to a shape object to be validated.

The GXVal i dat eShape function checks parameters for the type, geometry, fill, style,
ink, transform, attributes, owner count, and tag list properties for all shape objects. In
addition, this function checks any internal caches built for the shape. If one or more of
the parameters are not valid, a validation error is posted.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is discussed in the section “Controlling
Validation” beginning on page 4-15.

GXValidateStyle
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You can use the GXVal i dat eSt yl e function to check the parameters of a style object.
void GXValidateStyl e(gxStyle target);

t ar get A reference to a style object to be validated.
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The GXVal i dat eSt yl e function checks parameters for the pen size, cap, join, dash,
pattern, curve error, and attributes properties for all graphics style objects. It also checks
parameters for the text face, text size, justification, font variations, platform, and text
attributes properties for all typographic style objects. In addition, it confirms parameters
for the run controls, run features array, glyph substitutions array, kerning adjustments,
priority justification override, and glyph justification overrides array typographic
properties for all layout shapes objects. In addition, this function checks any internal
caches built for the style. If one or more parameters are not valid, QuickDraw GX posts a
validation error.

This function is not operational in the non-debugging version of QuickDraw GX. If a
discrepancy is found, QuickDraw GX posts an error.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

GXValidatelnk

DESCRIPTION

SEE ALSO

You can use the GXVal i dat el nk function to check the parameters of an ink object.
voi d GXVal i dat el nk(gxlnk target);

t ar get A reference to an ink object to be validated.

The GXVal i dat el nk function checks parameters for the color, transfer mode, attributes,
owner count, and tag list properties for all ink objects. In addition, this function checks
any internal caches built for the ink. If one or more of the parameters are not valid,
QuickDraw GX posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.
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GXValidateTransform

DESCRIPTION

SEE ALSO

You can use the GXVal i dat eTr ansf or mfunction to check the parameters of a
transform object.

voi d GXVal i dat eTransf or m( gxTransform target);

tar get A reference to a transform object to be validated.

The GXVal i dat eTr ansf or mfunction checks the parameters for the clip, mapping,
view port list, hit-test parameters, attributes, owner count, and tag list properties for all
transform objects. In addition, this function checks any internal caches built for

the transform. If one or more of the parameters are not valid, QuickDraw GX posts a
validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

GXValidateColorSet

DESCRIPTION

4-38

You can use the GXVal i dat eCol or Set function to check the parameters of a color set
object.

voi d GXVal i dat eCol or Set (gxCol or Set target);

tar get A reference to a color set object to be validated.

The GXVal i dat eCol or Set function checks parameters for the color space, color-value
array, owner count, and tag list properties for all color set objects. In addition, this
function checks any internal caches built for the color set. If one or more of the
parameters are not valid, QuickDraw GX posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.
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QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

GXValidateColorProfile

DESCRIPTION

SEE ALSO

You can use the GXVal i dat eCol or Pr of i | e function to check the parameters of a
color profile object.

voi d GXVal i dat eCol orProfil e(gxCol orProfile target);

t ar get A reference to a color profile object to be validated.

The GXVal i dat eCol or Pr of i | e function checks the content of the target color profile
object. In addition, this function checks any internal caches built for the color profile. If
one or more of the parameters are not valid, QuickDraw GX posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

GXValidateTag

DESCRIPTION

You can use the GXVal i dat eTag function to check the parameters of a tag object.
voi d GXVal i dat eTag(gxTag target);

t ar get A reference to a tag object to be validated.

The GXVal i dat eTag function checks the parameters for the tag type, size, contents, and
owner count properties for all tag objects. In addition, this function checks any internal
caches built for the tag. If one or more of the parameters are not valid, QuickDraw GX
posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.
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QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

GXValidateViewDevice

DESCRIPTION

SEE ALSO

You can use the GXVal i dat eVi ewDevi ce function to check the parameters of a view
device object.

voi d GXVal i dat eVi ewDevi ce( gxVi ewDevi ce target);

tar get A reference to a view device object to be validated.

The GXVal i dat eVi ewDevi ce function checks parameters for the clip, mapping,
bitmap, attributes, and tag list properties for all view device objects. In addition, this
function checks any internal caches built for the view device. If one or more of the
parameters are not valid, QuickDraw GX posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

GXValidateViewPort

4-40

You can use the GXVal i dat eVi ewPor t function to check the parameters of a view port
object.

voi d GXVal i dat eVi ewPort (gxVi ewPort target);

t ar get A reference to a view port object to be validated.
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The GXVal i dat eVi ewPor t function checks parameters for the clip, mapping, dither,
halftone, parent view port, child view port list, view device, attributes, owner count, and
tag list properties for all view port objects. In addition, this function checks any internal
caches built for the view port. If one or more of the parameters are not valid, QuickDraw
GX posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

GXValidateViewGroup

DESCRIPTION

SEE ALSO

You can use the GXVal i dat eVi ewG oup function to check the parameters of a view
group object.

voi d GXVal i dat eVi ewG oup( gxVi ew oup target);

tar get A reference to a view group object to be validated.

The GXVal i dat eVi ewG oup function checks parameters for the clip, mapping, dither,
halftone, parent view port, child view port list, view device, attributes, owner count, and
tag list properties of the view port object and the clip, mapping, bitmap, attributes,

and tag list properties of the view device object. In addition, this function checks any
internal caches built for the view group. If one or more of the parameters are not valid,
QuickDraw GX posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.
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GXValidateGraphicsClient

DESCRIPTION

SEE ALSO

4-42

You can use the GXVal i dat eG aphi csd i ent function to check the parameters of a
graphics client object.

voi d GXVal i dat eGraphi csd i ent (gxG aphicsClient target);

tar get A reference to a graphics client object to be validated.

The GXVal i dat eG aphi csC i ent checks all parameters for all properties of a
graphics client object. In addition, this function checks any internal caches built for

the graphics client. If one or more of the parameters are not valid, QuickDraw GX posts a
validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

QuickDraw GX Debugging Reference



CHAPTER 4

QuickDraw GX Debugging

GXValidateAll

You can use the GXVal i dat eAl | function to validate all objects that are allocated.

voi d GXVal i dateAl | (void);

DESCRIPTION

The GXVal i dat eAl | function allows you to validate the parameters of all objects that
are allocated in the QuickDraw GX heap. It also checks additional structures in the
backing store. In addition, this function checks any internal caches built for the objects. If
one or more of the parameters are not valid, QuickDraw GX posts a validation error.

This function is not operational in the non-debugging version of QuickDraw GX.

An alternative method of validating all of the objects in the heap is to use the
GXSet Val i dat i on function with the gxVal i dati onLevel parameter set to the
gxPubl i cVal i dati on plus gxAl | Obj ect Val i dat i on options.

SEE ALSO

QuickDraw GX validation is introduced in the section “Validation Functions” beginning
on page 4-6. The use of validation functions is described in the section “Controlling
Validation” beginning on page 4-15.

The GXSet Val i dat i on function is described on page 4-34.
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Summary of QuickDraw GX Debugging

Constants and Data Types

Drawing Errors
typedef | ong gxDrawError;

enum gxDrawErrors {
no_draw error,

/* gxShape type errors */
shape_enpt yType,
shape_i nverse_ful | Type,
rectangl e_zero_w dth,
rectangl e_zero_hei ght,
pol ygon_enpty,

pat h_enpty,

bit map_zero_wi dt h,

bi t map_zero_hei ght,
text _empty,

gl yph_enpty,

| ayout _enpty,

pi cture_enpty,

/* general gxShape errors */
shape_no_fill,

shape_no_encl osed_area,
shape_no_encl osed_pi xel s,
shape_very_smal |
shape_very | arge
shape_cont our s_cancel

/* gxStyle errors */
pen_t oo_smal |

text _size_too_small,
dash_enpty,
start_cap_enpty,
pattern_enpty,

t ext Face_enpty,
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shape_prinmtive_enpty,
shape_primtive_very_small,

[* gxlnk errors */
transfer_equal s_noMde,
transfer_matri x_i gnores_source
transfer_matrix_i gnores_devi ce
transfer_source reject,
transfer_node ineffective,
colorSet _no_entri es,

bi t map_col or Set _one_entry,

[* gxTransformerrors */
transformscale too_small,
transform map_t oo | arge,
transform nove_t oo | arge,
transform scal e_too_ | arge,
transformrotate _too | arge,
transform perspective_too_| arge,
transform skew too | arge,
transformclip_no_intersection
transformclip_enpty,
transformno_vi ewPorts,

/* gxViewPort errors */

vi ewPort _di sposed,

viewPort clip_enpty,

viewPort _clip_no_intersection,
vi ewPort _scal e too_smal |,

vi ewPort _map_too_| arge,

vi ewPort _nove_t oo_I ar ge,

vi ewPort _scal e_too | arge
viewPort rotate too_ | arge,

vi ewPort _perspective_too_l arge,
vi ewPort _skew t oo_| ar ge,

vi ewPort _vi ew& oup_of f screen

[* gxViewDevice errors */

vi ewDevi ce_clip_no_intersection
vi ewDevi ce_scal e too_smal |,

vi ewDevi ce_nap_too | arge,

vi ewDevi ce_nove_too_| arge,

vi ewDevi ce_scal e_t oo_| ar ge,
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vi ewDevi ce_rotate_too_I arge,
vi ewDevi ce_perspective_too | arge,
vi ewDevi ce_skew too_| arge

b

Validation Levels

typedef |ong gxValidationLevel

enum gxVal i dati onLevel s {

/*
These levels tell howto validate routines. Choose one.
*/
gxNoVal i dati on = 0x00, /* no validation */
gxPubl i cVal i dati on = 0x01, /* check paraneters to public routines */

gxlnternal Validation = 0x02, /* check parameters to internal routines */

/*
These levels tell howto validate types. Choose one.
*/
gxTypeVal i dati on = 0x00, /* check types of objects */

gxStructureValidation = 0x10, /* check fields of private structures */
gxAl | bj ectValidation = 0x20, /* check every object over every call */

/*
These levels tell how to validate nenory nmanager bl ocks. Choose any
combi nat i on.
*/
gxNoMenor yManager Val i dati on = 0x0000,/* no nenory validation */
gxXApBIl ockVal i dation = 0x0100, /* check the rel evant bl ock

structures after each Menory Manager

call */
gxFont Bl ockVal i dati on = 0x0200/* check the system gxHeap as well */
gxApHeapVal i dati on = 0x0400, /* check the nenory manager’s gxHeap after
every nenory call */
gxFont HeapVal i dati on= 0x0800, /* also check the system gxHeap */
gxCheckApHeapVal i dati on = 0x1000,
/* check the nenory nanager’s
gxHeap if checking routine
paraneters */
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gxCheckFont HeapVal i dati on = 0x2000
/* check the system gxHeap as
wel | */

Functions

Obtaining Drawing Errors

gxDr awkr r or GXGet ShapeDr awkr r or
(gxShape source);

Setting and Getting Validation Options and Errors

voi d GXSet Val i dati on (gxVal i dati onLevel ) ;
gxVal i dati onLevel GXGet Vali dation
(void);
voi d GXGet Val i dati onError (char *procedureName, void **argunent,

| ong *ar gunent Nunber) ;

Validating Objects

voi d GXVal i dat eShape (gxShape target);
void GXValidateStyle (gxStyle target);
voi d GXVal i dat el nk (gxlnk target);

voi d GXVal i dat eTransform (gxTransformtarget);
voi d GXVal i dat eCol or Set (gxCol or Set target);

voi d GXVal i dat eCol orProfile
(gxCol orProfile target);

voi d GXVal i dat eTag (gxTag target);
voi d GXVal i dat eVi ewDevi ce (gxVi ewDevi ce target);
voi d GXVal i dat eVi ewPor t (gxViewPort target);

voi d GXVal i dat eVi ewG oup (gxVi ewG oup target);

voi d GXVal i dat eG aphi csd i ent
(gxGraphicsCient target);

voi d GXVal i dat eAl | (void);
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CHAPTER 5

Collection Manager

This chapter describes the Collection Manager, which provides an abstract data type you
can use to store collections of information. Read this chapter if you need to work with
some advanced features of QuickDraw GX printing, including print dialog boxes, or if
you want to create collections for purposes specific to your application.

Before reading this chapter, you might want to familiarize yourself with the information
in the chapter “Resource Manager” in Inside Macintosh: More Macintosh Toolbox. For some
examples of how the Collection Manager is used by other parts of QuickDraw GX, you
should read the chapter “Page Formatting and Dialog Box Customization” in Inside
Macintosh: QuickDraw GX Printing.

This chapter introduces the collection object as an abstract data type and describes the
properties of this object. It then shows how to use the functions provided by the
Collection Manager to

n create and manipulate collection objects

n add information to a collection object

n retrieve information from a collection object

n store a collection object to disk and retrieve a collection object from disk

This chapter also contains reference information for all data types, functions, and
resources associated with the Collection Manager.

About the Collection Manager

The Collection Manager implements an abstract data type that allows you to store
multiple pieces of related information. This abstract data type is called a collection object.

Collection Objects

A collection object, or simply a collection, is an abstract data type that allows you to
store information. A collection is like an array in that it contains a number of
individually accessible items. However, a collection offers some advantanges over an
array:

n A collection allows for a variable number of data items. You can add items to a
collection or remove items from a collection during run time, and the Collection
Manager automatically resizes the collection.

n A collection allows for variable-size items. Each item in a collection can contain data
of any size.
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There are some corresponding disadvantages to using a collection versus using an array:

n You must store and retrieve information in a collection using Collection Manager
functions, which is not as efficient as accessing an item of an array.

n The Collection Manager stores extra information about the collection and about each
item in the collection, so a collection requires more memory than a comparable array.

A collection is also similar to a database, in that you can store information and retrieve it
using a variety of search mechanisms. However, a collection has many more limitations
than a real database. For example, the Collection Manager provides only a few
mechanisms for searching a collection. Also, a collection is entirely memory-based. You
can use a collection only when the entire contents of the collection are in memory, which
makes a collection more like a powerful array than a database.

The internal structure of a collection object is private—you must store information in a
collection and retrieve information from it by providing a Collection Manager function
with a reference to the collection.

Figure 5-1 depicts the accessible properties of a collection object. Note that, because a
collection is an object and not a public data structure, the order of the properties as
shown is completely arbitrary.
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Figure 5-1
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As Figure 5-1 shows, a collection object contains

n

n

n

About the Collection Manager

an owner count, which reflects the current number of references to the collection

an exception procedure, which you can use to handle errors that occur while
operating on the collection

default attributes, which are described in “Collection Attributes” beginning on

a number of collection items, which are described in the next section
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The Collection Manager maintains the owner count for you, although you can increment
or decrement it by cloning or disposing of the collection, as described in “Creating or
Disposing of a Collection” beginning on page 5-14 and “Cloning or Copying a
Collection” beginning on page 5-14.

The Collection Manager allows you to install an exception procedure for each collection
object. When the Collection Manager is operating on a collection and an error

occurs, the Collection Manager calls the collection’s exception procedure (if you installed
one) and passes to it the result code associated with the error that occurred.

Your exception procedure can then respond to the error. For more information about
exception procedures, see “Getting and Setting the Exception Procedure for a Collection”
beginning on page 5-58 and the description of an application-defined exception
procedure on page 5-101.

Collection Iltems

A collection is composed of collection items. Figure 5-2 shows the general structure of a
collection item and also shows a sample collection item. Note that, because a collection
item is always part of a collection object, you always access the information in a
collection item using Collection Manager functions. Therefore, the order of the
properties shown in Figure 5-2 is completely arbitrary.

Figure 5-2 The collection item
Collecion fag tagh
Collestion 10 10
Collecdon atibuie 0o,
an cuampls of
‘anablelengh date rariable-langth
Shreinre of u collechion dem Sampk collecion ikm

As Figure 5-2 shows, each collection item contains these properties:

n Collection tag. A collection tag is a four-character identifier that, in conjunction with
the collection 1D, uniquely identifies the collection item.

n Collection ID. A collection ID is a | ong value that, in conjunction with the collection
tag, uniquely identifies the collection item.
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n Collection attributes. The collection attributes are a set of 32 bit flags, each of which
represents an attribute of the collection item. The Collection Manager defines the
meaning of some of these attributes and leaves some of them for you to define. See the
next section for more information about collection attributes.

n Variable-length data. The variable-length data contains the actual data of the item.
This data corresponds to the contents of an item in an array, except items in the same
collection can store data of different sizes, whereas items in a single array must all
store data of the same size.

The Collection Manager uses a collection item’s collection tag and collection ID to
uniquely identify the item. As an example, in any collection there can be exactly one item
with a collection tag of ' t agA' and a collection ID of 10.

When you want to retrieve the data stored in an item, you can specify the item by
providing a Collection Manager function with the item’s collection tag and collection ID.
You can also specify a collection item using one of the other methods provided by the
Collection Manager. See “Methods of Identifying Collection Items” beginning on

page 5-11 for more information.

Collection Attributes

Each collection item has 32 attributes. Each attribute is represented by one bit flag in the
item’s attributes property. Therefore each attribute is either set or clear. An item’s
attributes are stored in a 32-bit long word. The bits are numbered 0 through 31. Bit 31 is
the high bit.

The upper 16 bits of an item’s attributes property represent attributes that are reserved
for use by Apple Computer, Inc. Currently, two of these attributes are defined:

n Bit 31 represents the lock attribute. When an item has this attribute set, attempts to
replace the item result in an error. When this attribute is clear, you can replace the
item.

n Bit 30 represents the persistence attribute. When an item has this attribute set, the
Collection Manager includes this item when flattening the collection. When this
attribute is clear, the Collection Manager ignores the item when flattening the
collection. See “Flattening and Unflattening a Collection” beginning on page 5-37 for
more information about flattening collections.

The other 14 reserved attribute bits are called the reserved attributes.

The lower 16 bits of an item’s attributes property represent attributes that you can define
for purposes suitable to your application. For example, you could use one of these
attributes to mark all of the items that you wanted to write to disk and remove from the
collection should you need more memory. These 16 attributes are called the user
attributes.

Depending on your application, you can set and examine the user attributes
individually, or you can set and examine combinations of them. As an example, if your
application uses collections that contain four distinct types of items, you could combine
two user attributes to provide the four values (0-3) necessary to identify the four types
of items.

About the Collection Manager 5-9



CHAPTER 5

Collection Manager

Every collection object contains default attributes. A collection’s default attributes
determine the initial attribute values assigned to items added to that collection. For
example, you could set the lock and persistence default attributes for a collection. From
then on, when you added an item to the collection, the new item would have its lock and
persistence attributes set. Of course, you would still be free to edit the attributes for the
new item after adding it to the collection.

The Collection Manager provides a mechanism for editing attributes that allows you to
set (or clear) the values of some attributes while leaving the values of other attributes
alone. To edit attributes, you provide an attribute mask, in which you specify the
attributes you want to edit, and new attribute values, in which you specify the new
values for the attributes.

Figure 5-3 depicts this editing mechanism.

5-10
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When editing an item’s attributes, you provide an attribute mask and new attribute
values. For every attribute:

n If you set the corresponding bit of the attribute mask to 0, the Collection Manager
leaves the attribute unchanged from the original. The new value for the attribute
(which you provide in the new attribute values) is ignored.

n If you set the corresponding bit in the attribute mask to 1, the Collection Manager
copies the new attribute value you provide for this attribute. The original value of this
attribute is overwritten.

You use this mechanism when editing an item’s attributes, when editing a collection’s
default attributes, when searching for items whose attributes match a certain pattern,
when flattening parts of a collection, and when purging items from a collection. For an
example, see “Changing the Default Attributes of a Collection” beginning on page 5-15.

Methods of Identifying Collection Items

Many Collection Manager functions operate on an individual item within a collection.
For example, the Collection Manager provides functions that allow you to replace the
variable-length data for a particular item as well as functions that allow you to retrieve
an item’s variable-length data.

When calling these Collection Manager functions, you need to specify which collection
item you want to examine or edit. The Collection Manager provides three methods of
specifying a particular item in a collection:

n The collection tag and the collection ID. Together, these two properties uniquely
identify an item in a collection. The collection I1Ds of collection items with the same
collection tag do not have to be sequential. For example, the collection shown in
Figure 5-4 has four items with the ' t agA' collection tag. These four items have
collection IDs 2, 6, 4, and 0.

n The collection tag and the tag list position. Each item in a collection has a tag list
position as well as a collection ID. The tag list position of an item is the position of
the item in the list of items with the same collection tag. Unlike a collection ID, the tag
list positions of items with the same tag are sequential. For example, in Figure 5-4 the
four items with the ' t agA' collection tag have tag list positions 1, 2, 3, and 4. Unlike
the collection ID, the tag list position of an item can change if another item with the
same collection tag is added to or removed from the collection.

n The collection index. The Collection Manager assigns a collection index to each item
in a collection. A collection index uniquely identifies its item within a collection.
Indexes across a collection do not have to be sequential. The collection index of any
item in a collection can change if another item is added to or removed from the
collection.
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Figure 5-4 Items in a collection
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In Figure 5-4, the third item in the second row can be identified in three ways:
n It has a collection tag of ' t agB' and a collection ID of 1.

n It has a collection tag of ' t agB' and a tag list position of 3.

n It has a unique collection index assigned to it by the Collection Manager.

For examples of identifying collection items, see “Adding Items to a Collection”
beginning on page 5-17, “Determining the Collection Index of an Item” beginning on
page 5-19, and “Determining the Tag and ID of an Item” beginning on page 5-21.

Using the Collection Manager

This section describes how your application can
n create or dispose of a collection
n clone or copy a collection

n change the default attributes of a collection
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n add items to a collection

n determine the collection index of an item

n determine the collection tag and collection ID of an item
n determine the size of an item’s variable-length data

n get and set the attributes of a collection item

n replace items in a collection

n remove items from a collection

n retrieve the variable-length data from a collection item

n examine the collection tags of a collection

n flatten and unflatten collections

n read collections from and write collections to disk

Determining Whether the Collection Manager Is Available

The Collection Manager is not available in all system software versions. Therefore,
before calling any Collection Manager functions, you should use the Gest al t function
to determine whether the Collection Manager is available. To get information about the
Collection Manager, you pass the Gest al t function the

gestal t Col | ecti onMyr Ver si on selector, as shown in Listing 5-1.

Listing 5-1 Determining whether the Collection Manager is available

Bool ean Col | ecti onMyr Exi st s(l ong versi onRequired) {
I ong col | ecti onMyr Ver si on;

Bool ean exists = (Gestalt(gestaltCollectionMyrVersion,
&col | ecti onMgr Ver si on) == noErr);
if (exists)
exi sts = (collectionMrVersion >= versi onRequired);
return(exists);

}

In Listing 5-1, the Col | ecti onMgr Exi st s sample function uses the Gest al t function
to determine whether the Collection Manager is available and, if so, which version is
available. If the Collection Manager is available, this sample function tests whether the
version number is sufficiently high by comparing it with a specified minimum.

You would call this sample function with a line of code such as

exi sts = Col |l ecti onMyr Exi st s(0x01008000); /* version 1.0f0 */
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You can find out more about the Gest al t function in the chapter “Gestalt Manager” of
Inside Macintosh: Operating System Utilities.

Creating or Disposing of a Collection

The Collection Manager provides a number of ways for you to create a collection object:

n You can create a new collection object using the NewCol | ect i on function, as
described in this section.

n You can make a copy of an existing collection object using the CopyCol | ecti on
function, as described in “Cloning or Copying a Collection” beginning on page 5-14.

n You can create a collection from a resource using the Get NewCol | ect i on function,
as described in “Reading Collections From and Writing Collections to Disk”
beginning on page 5-41.

The NewCol | ect i on function creates a new collection object containing no collection

items. The section “Adding Items to a Collection” beginning on page 5-17 shows how

you can add items to a new collection.

The default attributes of the new, empty collection are described by the

defaul t Col | ecti onAttri butes constant, in which only the persistence attribute is
set. This constant is defined in “Attributes Masks” beginning on page 5-49. The section
“Changing the Default Attributes of a Collection” beginning on page 5-15 shows how
you can change the default attributes of the new collection.

The owner count of the new collection is 1. You can increment the collection’s owner
count using the Cl oneCol | ect i on function, as shown in the section “Cloning or
Copying a Collection” beginning on page 5-14. You can decrement the collection’s owner
count using the Di sposeCol | ect i on function. This function decrements the owner
count of a collection and frees the memory used by the collection if the owner count
becomes 0.

You can find more information about the NewCol | ect i on function on page 5-54. You
can find more information about the Di sposeCol | ect i on function on page 5-55.

Cloning or Copying a Collection

You use the Cl oneCol | ect i on and CopyCol | ect i on functions to clone and copy
collection objects. You clone a collection object if you want to make a copy of the
reference to the collection object, and you copy a collection object if you want to make a
copy of the entire object, including all of its items.

For example, if you have a reference to a collection object stored in the variable
aCol | ecti on, you can create a new reference to this collection using

newCol | ecti on = Cl oneCol | ecti on(aCol | ecti on);

which increments the owner count of the collection object referenced by the
aCol | ecti on variable and returns a copy of the reference as the function result. After
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this call to the Cl oneCol | ect i on function, the newCol | ecti onandaCol | ecti on
variables reference the same collection object, which has an incremented owner count.

You can create a copy of a collection object, including a copy of all its items, using
newCol | ecti on = CopyCol | ection(aCol |l ection, nil);

The CopyCol | ect i on function does not increment the owner count of the

aCol | ect i on collection. Instead, it creates a new collection object with an owner count
of 1, copies all of the information from the aCol | ect i on collection into the new
collection, and returns a reference to the new collection. After this call to the

CopyCol | ect i on function, the newCol | ecti on andaCol | ecti on variables
reference two distinct collections—you can make changes to one without affecting the
other.

You can use the second parameter of the CopyCol | ect i on function to provide a
reference to an existing collection object, in which case the function copies the
information from the collection referenced by the first parameter into the collection
referenced by the second parameter. If the collection referenced by the second parameter
already has information in it, the function

n removes all of the items in the second collection—including locked items—before
copying the items from the first collection into the second collection

n copies the default attribute values from the first collection into the second collection

The CopyCol | ect i on function does not copy the owner count or the exception
procedure of the first collection; it leaves the owner count and the exception procedure of
the second collection unchanged.

You can find more information about the Cl oneCol | ect i on function on page 5-56. You
can find more information about the CopyCol | ect i on function on page 5-57.

Changing the Default Attributes of a Collection

Every collection object has default attributes. When you add a new item to a collection,
the Collection Manager sets the attributes of the new item to match the default attributes
of the collection. You can change the attributes of individual items in a collection using
the functions described in “Getting and Setting the Attributes of an Item” beginning on
page 5-24. You can change the default attributes for a collection using the

Set Col | ecti onDef aul t Attri but es function. This function allows you to change
the value of a collection’s default attributes. With this function, you can change the value
of every default attribute or you can choose to change only some of the default attributes.

This function takes three parameters:

n a reference to the collection object

n a mask specifying which attributes you want to edit

n the new values for the attributes

(See Figure 5-3 on page 5-10 for an overview of editing attributes.)
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As an example, Listing 5-2 changes the default attributes for a collection object so that
n user attribute 0 and the lock attribute are set

n all other attributes are clear

Listing 5-2 Changing the default attributes of a collection

5-16

| ong newAttri butes;

newAttri butes = coll ecti onUserOMask /* set user O bit */
| collectionLockMask; [* set lock bit */

ankErr = Set Col | ecti onDefaul tAttributes(anyCollection,
all Col l ectionAttributes, /* mask */
newAttributes); /* new val ues */

In this example, the al | Col | ecti onAttri but es mask, which is defined in
“Attributes Masks” on page 5-49, specifies that you want to replace the value of every
attribute in the collection’s default attributes with the corresponding value in the

newAt t ri but es parameter. The value of the newAt t r i but es parameter specifies that
the user 0 attribute and the lock attribute are set while every other attribute is clear.

You can use different values for the second parameter of this function if you want to edit
some of the collection’s default attributes but leave other default attributes unchanged.
For example, you could set the second parameter of this function to the

user Col | ecti onAttri but es mask:

ankErr = SetCol | ecti onDefaul t Attributes(anyCollection,
user Col | ectionAttributes, /* mask */
newAttributes); /* new val ues */

Using this mask specifies that you want to edit only the user attributes of the collection’s
default attributes. The function replaces the existing values for the collection’s default
user attributes with the values of the user attributes from the newAt t ri but es
parameter. In this example, the user 0 attribute is set while all the other user attributes
are cleared. However, this call to the Set Col | ecti onDef aul t At tri but es function
does not change the values of any of the reserved attributes. For example, the value of
the lock attribute in the collection’s default attributes remains the same as it was—the
value of the lock attribute in the newAt t ri but es parameter makes no difference as it is
not copied into the collection’s default attributes.

You can find more information about the Set Col | ecti onDef aul t Attri butes
function on page 5-61.

If you want to examine the default attributes of a particular collection object, you can use
the Get Col | ecti onDef aul t At t ri but es function, which is described on page 5-60.
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Adding Items to a Collection

Once you've created a collection object, you can add new items to the collection using
the AddCol | ect i onl t emfunction. With this function, you specify the collection tag
and collection ID that you want associated with the new item, the size of the new item’s
variable-length data, and a pointer to the data.

Note

The Collection Manager also provides a utility function,

AddCol | ecti onl t enHdl , which allows you to specify a handle, rather
than a pointer, to the data. See page 5-92 for more information about this
function. u

Listing 5-3 creates a new collection object and adds ten items to it. Each item has the
collection tag ' GXPT' , the items have collection IDs 0 through 9, and each item contains
two coordinates that make up a QuickDraw GX point.

Listing 5-3 Adding items to a collection

OSErr anErr;

Col | ecti on poi nt sAndQuot es;
gxPoi nt | ocati on;

| ong count;

poi nt sAndQuot es = NewCol | ection();

| ocation. x
| ocation.y

f(10);
f(10);

for (count = 0; count < 10; count++) {
ankErr = AddCol | ecti onlten{poi nt sAndQuot es,
"GXPT', [/* tag */
count, [* id */
si zeof (gxPoi nt), [* size */
& ocation); /* data */

|l ocation.x += ff(1); /* change data for next item*/
| ocation.y += ff(1);
}

The collection resulting from the code in Listing 5-3 is very similar to an array: the items
are numbered sequentially starting with 0, and all items are of the same size. Unlike
arrays, however, collections are not limited to these properties. For example, you can add
items to a collection dynamically, increasing the total number of collection items during
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run time. That is, you do not have to specify the capacity of the collection at compile
time. Also, collection IDs do not have to be sequential. To demonstrate, the code

| ocati on. x ff(100);

location.y = ff(100);

ankErr = AddCol | ecti onlten{poi nt sAndQuot es,
"GXPT', 20, /* tag and id */
si zeof (gxPoi nt), [* size */
& ocation); /* data */

adds an eleventh item to the collection from Listing 5-3. The collection tag of the new
item is ' GXPT' , but the new item has a collection 1D of 20.

When you add this item to the collection, the Collection Manager assigns it a tag list
position, reflecting its position in the list of items with the same collection tag. This tag
list position can change if you add a new item with the same collection tag. For example,
the call

ankErr = AddCol | ecti onlten{poi nt sAndQuot es,
"GXPT', 15, /* tag and id */
si zeof (gxPoi nt), [* size */
& ocation); /* data */

adds a new item with the ' GXPT' collection tag and a collection ID of 15. Adding this
item can change the tag list position of any other item with the ' GXPT' collection tag.

So far, the example collection contains items of the same size. You can also use the
AddCol | ecti onl t emfunction to add items with variable-length data, as shown in
Listing 5-4.

Listing 5-4 Adding items with variable-length data to a collection

5-18

ankrr AddCol | ecti onl t en{ poi nt sAndQuot es,
"QUor', 0, /* tag and id */
17, [/* size */

"Le plus ca change"); [/* data */

ankErr = AddCol | ecti onlten{poi nt sAndQuot es,
rQaor, 1,

29, "Fourscore and seven years ago");

ankrr AddCol | ecti onl t en{ poi nt sAndQuot es,
tQuor, 2,
18, "It's not the heat.");
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The sample code from Listing 5-4 adds three new items to the example collection. Each
of these items, which have collection tag ' QUOT" , contains a string of characters as its
variable-length data; however, each item contains a string of different length.

Note that the AddCol | ect i onl t emfunction copies the information from the block of
memory pointed to by its final parameter into the specified collection item. After adding
the item, you can change your copy of the information (the copy that the last parameter
points to) without affecting the value of the item’s variable-length data.

You can use the Count Col | ect i onl t ens function to count the number of items in a
collection. For example, after the call

total Itens = Count Col | ecti onltens(poi nt sAndQuot es) ;

the t ot al I t ens variable contains the value 15 (12 items with points and 3 items with
quotes).

You can use the Count TaggedCol | ect i onl t ens function to count the number of

items in a collection that have a specified collection tag. For example, after the call

quot edl t ens = Count TaggedCol | ecti onlt ens( poi nt sAndQuot es, ' QUOT' );

the quot edl t ens variable contains the value 3.
For more information about the AddCol | ect i onl t emfunction, see page 5-62.

For more information about the Count Col | ecti onl t ens and
Count TaggedCol | ecti onl t ens functions, see “Counting Items in a Collection”
beginning on page 5-69.

Determining the Collection Index of an Item

Once you have added an item to a collection, you can identify that item in three ways:
n You can specify its collection tag and ID.

n You can specify its collection tag and its tag list position.

n You can specify its collection index.

A collection index is a unique value that the Collection Manager assigns to each item in a
collection. You can use an item’s collection index to identify the item without specifying
the item’s collection tag or collection ID. In fact, once you’ve determined the collection
index of an item, specifying that item using its collection index results in faster
operations than specifying the item using its collection tag and collection ID.
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There are two ways to determine the collection index that the Collection Manager has
assigned to an item:

n You can use the Get Col | ecti onl t em nf o function. With this function, you specify
the collection tag and collection ID of the item, and the function returns the item’s
collection index.

n You can use the Get TaggedCol | ecti onl t eml nf o function. With this function, you
specify the collection tag and the tag list position of the item, and the function returns
the item’s collection index.

Both of these functions optionally return other information about the specified item, as
shown in the next two sections.

Listing 5-5 shows how to use the the Get Col | ecti onl t em nf o function to determine
the collection index of an item from the sample collection created in “Adding Items to a
Collection” beginning on page 5-17. This listing uses the dont Want Si ze and

dont Want At t ri but es constants, which are equal to ni | and specify that you don’t
want to determine certain information about the item. These constants are described in
“Optional Return Value Constants” on page 5-49.

Listing 5-5 Determining the index of an item

5-20

| ong i ndex;

ankErr = CGetColl ectionltem nfo(pointsAndQuotes, /* collection */
"GXPT', 15, [/* tag and id */
& ndex, [/* returned index */
dont Vant Si ze,
dont Want At tri but es);

After this call to Get Col | ecti onl t enml nf o function, the i ndex variable contains
the collection index of the item in the poi nt sAndQuot es collection with the ' GXPT'
collection tag and a collection ID of 15. You can use this value to identify this item when
using certain Collection Manager functions, such as Renmovel ndexedCol | ectionltem
and Get | ndexedCol | ectionltem
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You can also use the Get TaggedCol | ect i onl t em nf o function to determine the
collection index of a collection item. This function allows you to specify the item using
the item’s collection tag and tag list position. For example, in Listing 5-5, the item is
specified using the ' GXPT' collection tag and collection ID 15. Assuming the Collection
Manager has assigned this item a tag list position of 11, you could also use the call

ankErr = CGet TaggedCol | ectionltem nfo(poi nt sAndQuot es,
"GXPT', /* collection tag */
11, /* tag list position */
dont Vant | d,
& ndex, /* returned index */
dont WANnt Si ze,
dont Want Attri but es);

to determine the collection index for that item.

For more information about identifying collection items, see “Methods of Identifying
Collection Items” on page 5-11.

For more information about the Get Col | ecti onl t enl nf o and
Get TaggedCol | ecti onl t em nf o functions, see “Getting Information About a
Collection Item” beginning on page 5-76.

Determining the Tag and ID of an Item

Just as you can determine the collection index of an item given its collection tag and ID,
you can also determine the collection tag and ID of an item given its collection index.
Listing 5-6 shows how to determine an item’s collection tag and collection ID using the
Get | ndexedCol | ecti onl t em nf o function.

Listing 5-6 Determining the tag and ID of an item given the item’s index

long tag, id;

ankErr = GetlndexedCol | ectionlten nfo(poi nt sAndQuot es,
index, /* index of item?*/
& ag, [/* returned tag */
& d, /* returned id */
dont WANt Si ze,
dont WVant Attri but es);
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You need to set the value of the i ndex variable to contain the collection index of the
desired item before making this call to the Get | ndexedCol | ecti onltem nfo
function. (See the previous section, “Determining the Collection Index of an Item” on
page 5-19, for in the Get Col | ecti onl t enl nf o function shown in Listing 5-6, thet ag
variable contains the collection tag and the i d variable contains the collection ID of the
item in the poi nt sAndQuot es collection with the collection index specified by the

i ndex variable.

If you know the collection tag of an item and you know its tag list position, you can use
the Get TaggedCol | ecti onl t eml nf o function to determine its collection ID. For
example, you could also use the call

anErr = Get TaggedCol | ecti onlt em nf o( poi nt sAndQuot es,
"OXPT, 11,
& d,
dont Want | ndex,
dont Want Si ze,
dont ant At t ri but es) ;

to determine the collection ID of the eleventh item in the poi nt sAndQuot es collection
with the tag ' GXPT' . With the poi nt sAndQuot es collection defined in “Adding Items
to a Collection” beginning on page 5-17, the collection ID of this item turns out to be 15.

For more information about identifying collection items, see “Methods of Identifying
Collection Items” on page 5-11.

For more information about the Get Col | ecti onl t enml nf o and
Get TaggedCol | ecti onl t em nf o functions, see “Getting Information About a
Collection Item” beginning on page 5-76.

Determining the Size of an Item’s Variable-Length Data

The Collection Manager provides three functions that provide information about an item
in a collection. These three functions differ in how they allow you to specify which item
you want information about:

n The Get Col | ecti onl t eml nf o function requires that you specify the collection tag
and ID of the desired item.

n The Get | ndexedCol | ecti onl t enl nf o function requires that you specify the
collection index of the desired item.

n The Get TaggedCol | ecti onl t em nf o function requires that you specify the
collection tag and tag list position of the desired item.

These functions each return a variety of information about the specified item—for
example, the item’s attributes, the size of the item’s variable length data, and so on.
These functions return each piece of information in a separate parameter. You can specify
that you do not want certain pieces of information returned by providing ni | for the
corresponding parameter. The Collection Manager provides the optional return value
constants, each of which is equal to ni | , to make your code easier to read.
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Listing 5-7 shows how to use the Get Col | ecti onl t el nf o function to determine the
size of an item’s variable-length data, given that item’s collection tag and ID.

Listing 5-7 Determining the size of an item’s variable-length data

| ong theSize;

ankErr = CetColl ectionltem nfo(pointsAndQuotes, /* collection */
"GXPT', 15, [/* tag and id */
dont Vant | ndex,
& heSize, [/* returned size */
dont Want At tri but es) ;

(You can also use the Get Col | ecti onl t e nf o function to determine an item’s
collection index, as described in “Determining the Collection Index of an Item”
beginning on page 5-19, or to examine an item’s attributes, as described in “Getting and
Setting the Attributes of an Item” beginning on page 5-24.)

Similarly, you can use the Get | ndexedCol | ecti onl t em nf o function to determine
the size of the item’s variable-length data given the item’s collection index:

anErr = CetlndexedCol | ectionltem nfo(poi nt sAndQuot es,
i ndex, /* index of item*/
dont Want Tag,
dont Want | d,
& heSi ze, /* returned size */
dont Want Atti but es);

(You can also use the Get | ndexedCol | ecti onl t eml nf o function to determine an
item’s collection tag and collection ID, as described in “Determining the Tag and ID of an
Item” beginning on page 5-21, or to examine an item’s attributes, as described in the next
section, “Getting and Setting the Attributes of an Item.”.)

Finally, you can use the Get TaggedCol | ecti onl t eml nf o function to determine the
size of the item’s variable-length data given its collection tag and tag list position.

anErr = CGet TaggedCol | ecti onltem nf o(poi nt sAndQuot es,
"GXPT', [* tag of item?*/
11, /* tag list position */
dont Want | d,
dont Want | ndex,
& heSi ze, /* returned size */
dont Vant At tri but es) ;
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(You can also use the Get TaggedCol | ecti onl t em nf o function to determine an
item’s collection index, as described in “Determining the Collection Index of an Item”
beginning on page 5-19, to determine an item’s collection ID, as described in
“Determining the Tag and ID of an Item” beginning on page 5-21, or to examine an
item’s attributes, as described in the next section, “Getting and Setting the Attributes of
an Item.”)

For more information about identifying collection items, see “Methods of Identifying
Collection Items” on page 5-11.

For more information about the Get Col | ecti onl t eml nf o,
Get | ndexedCol | ecti onl t em nf o, and Get TaggedCol | ecti onltem nfo
functions, see “Getting Information About a Collection Item” beginning on page 5-76.

Getting and Setting the Attributes of an ltem

The Collection Manager provides three functions that allow you to examine the
attributes of a collection item:

n The Get Col | ecti onl t eml nf o function requires that you specify the collection tag
and ID of the desired item.

n The Get | ndexedCol | ecti onl t eml nf o function requires that you specify the
collection index of the desired item.

n The Get TaggedCol | ecti onl t em nf o function requires that you specify the
collection tag and tag list position of the desired item.

The Collection Manager provides two functions that allow you to edit the attributes of
an item:

n The Set Col | ecti onl t eml nf o function requires that you specify the collection tag
and ID of the desired item.

n The Set | ndexedCol | ecti onl t enl nf o function requires that you specify the
collection index of the desired item.

(There is no Set TaggedCol | ecti onl t em nf o function to correspond to the
Get TaggedCol | ecti onl t em nf o function.)

The three information-retrieving functions allow you to determine a variety of
information about the item—not just its attributes. You can find more information

about the other values returned by these functions in “Determining the Collection Index
of an Item” beginning on page 5-19, “Determining the Tag and ID of an Item” beginning
on page 5-21, and “Determining the Size of an Item’s Variable-Length Data” beginning
on page 5-22.

The information-editing functions, however, allow you to edit the attributes of only the
specified item. (You cannot, for instance, use these functions to change the index of an
item, or the size of its variable-length data.)
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Listing 5-8 shows how you can use the Get Col | ecti onl t eml nf o function to examine
the attributes of an item given the item’s collection tag and collection ID. This listing uses
the collection defined in “Adding Items to a Collection” beginning on page 5-17.

Listing 5-8 Examining the attributes of an item

I ong attributes;

ankErr = CGetColl ectionltem nfo(pointsAndQuotes, /* collection */
"QUor', 0, /* tag and id */
dont Vant | ndex,
dont Want Si ze,
&attributes); /* returned attr's */

After this call to the Get Col | ecti onl t em nf o function, the att ri but es variable
contains a copy of the attributes of item from the poi nt sAndQuot es collection with the
collection tag ' QUOT" and a collection ID of 0. You can examine specific attributes using
the attribute bit masks, which are described in “Attribute Bit Masks” beginning on

page 5-52. As an example, the expression

(attributes & collectionLockMask)

evaluates to f al se (0) if the lock attribute is not set and to t r ue (not 0) if the lock
attribute is set.

You can also use the Get | ndexedCol | ecti onl t em nf o function to examine the
attributes of an item, given its collection index rather than its collection tag and
collection ID:

ankErr = Cetl ndexedCol | ectionltemn nfo(poi ntsAndQuot es,
i ndex, /* index of item?*/
dont Want Tag,
dont Want | d,
dont Vant Si ze,
&attributes); /* returned */
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Similarly, you can use the Get TaggedCol | ecti onl t em nf o function to examine the
attributes of an item, given its collection tag and tag list position:

anErr = CGet TaggedCol | ecti onltem nf o(poi nt sAndQuot es,
"QUor', [/* tag of item?*/
1, /* tag list position */
dont Want | d,
dont Want | ndex,
dont VANt Si ze,
Qattributes); [/* returned */

You can edit the attributes of a collection item using the Set Col | ecti onl t eml nf o and
Set | ndexedCol | ecti onl t em nf o functions. These functions require you to specify
which attributes you want to edit and what the new values for those attributes should be.

You specify this information using twol ong parameters:

n The first is a mask. Each bit in this mask represents one of the item’s attributes. A bit
value of 0 in this mask signifies that you do not want to edit the corresponding
attribute of the specified item. A bit value of 1 in this mask signifies that you do want
to edit the corresponding attribute of the item.

n The second contains the new values. Each bit in this parameter represents the new
value for the corresponding attribute of the item. Only the bits in this parameter that
correspond to bits in the mask parameter that have a value of 1 are significant. The
Collection Manager ignores the other bit values in this parameter.

Listing 5-9 shows how you can use the Set Col | ect i onl t eml nf o to set the lock and
persistence attributes of a collection item and clear all the other attributes.

Listing 5-9 Setting the lock and persistence bit attribute of an item

5-26

| ong newAttri butes;

newAttri butes = coll ecti onLockMask
| collectionPersistenceMask;

ankErr = Set Col | ectionltem nfo(poi nt sAndQuot es,
'Quor', 0, /* tag and id */
all Coll ectionAttributes, /* mask */
newAttributes); /* new val ues */
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This example uses the al | Col | ecti onAtt ri but es constant (which is defined in
“Attributes Masks” beginning on page 5-49) to indicate that all the attributes of the
specified collection item should be edited. As a result, the code in the example replaces
the value of every attribute in the specified collection item with the corresponding value
from the newAt t ri but es parameter.

If you want to set the lock and persistence attributes of this collection item without
affecting the values of the other attributes, you can use the newAt t r i but es variable as
both the mask and the values parameters:

ankErr = Set Col | ecti onltem nf o(poi nt sAndQuot es,
‘Quor', 0, /* tag and id */
newAttributes, /* mask */
newAttributes); /* new val ues */

In this case, the code uses the newAt t ri but es parameter as the mask (which indicates
that only the lock attribute and the persistence attribute should be affected) as well as the
values (which indicate that both of these attributes should be set). The values of all the
other attributes of the specified item remain as they were before the call.

You can also use the Set | ndexedCol | ecti onl t end nf o function to set the attributes
of an item, given the item’s collection index rather than its collection tag and
collection ID:

ankErr = Setl| ndexedCol | ectionlten nfo(poi nt sAndQuot es,
i ndex,
al | Col |l ecti onAttri butes,
newAttri butes);

For more information about identifying collection items, see “Methods of Identifying
Collection Items” on page 5-11.

For more information about the Get Col | ecti onl t em nf o,
Get | ndexedCol | ecti onl t em nf 0, and Get TaggedCol | ecti onltem nfo
functions, see “Getting Information About a Collection Item” beginning on page 5-76.

For more information about the Set Col | ecti onltem nf o and
Set | ndexedCol | ecti onl t em nf o functions, see “Editing Item Attributes” beginning
on page 5-82.
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Replacing Items in a Collection

The Collection Manager provides two methods for replacing items in a collection:

n You can use the AddCol | ect i onl t emfunction, specifying the collection tag and
collection ID of an existing item.

n You can use the Repl acel ndexedCol | ect i onl t emfunction, specifying the
collection index of an existing item.

Note

The Collection Manager also provides the utility functions,

AddCol | ecti onl t enHdl andRepl aceCol | ecti onlt enHdl , which
allow you to specify a handle, rather than a pointer, to the item’s data.
See “Working With Macintosh Memory Manager Handles” beginning
on page 5-92 for more information about these functions. u

The new item does not have to be the same size as the replaced item. For example,
Listing 5-10 shows how you can use the AddCol | ect i onl t emfunction to replace the
data in a collection item with a new data of a different length. (This example uses the
collection created in “Adding Items to a Collection” beginning on page 5-17, in which
the item identified by the collection tag ' QUOT' and the collection ID 1 contains the
29-character string “Fourscore and seven years ago”)

Listing 5-10 Replacing an item in a collection

ankErr = AddCol | ecti onlten{poi nt sAndQuot es,
tQuor, 1,
22, "Eighty-seven years ago");

You cannot replace a collection item if its lock attribute is set. For example, the previous
section shows how to set the lock attribute of the item with the collection tag ' QUOT"
and the collection ID 0. If you try to replace this item using

ankErr = AddCol | ecti onlten{poi nt sAndQuot es,
"Quar, o,

24, "Plus c'est |la nmeme chose");

the code sets the anEr r variable to the col | ecti onl t emLockedEr r value and the
Collection Manager does not replace the item.

If you know the collection index of an item, you can use the

Repl acel ndexedCol | ecti onl t emfunction to replace the item. This function finds
the specified item more efficiently than the AddCol | ecti onl t emfunction. Listing 5-11
shows an example of this function.
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Listing 5-11 Replacing an item using the item’s index

| ong i ndex;

/* find the index. */
ankErr = CGet Coll ectionltem nfo(poi nt sAndQuot es,
rQuaor, 1,
& ndex,
dont Vant Si ze,
dont Want At tri but es) ;

/* replace the item */
ankErr = Repl acel ndexedCol | ecti onlt en{ poi nt sAndQuot es,
i ndex,
22,
"Ei ghty-seven years ago");

The example in Listing 5-11 uses the Get Col | ect i onl t eml nf o function to find the
collection index that the Collection Manager has assigned to the item with a collection
tag of ' QUOT" and a collection ID of 1. Finding this collection index requires some
processing time. However, once you’ve found the item’s collection index, you can use it
to find information about the item quickly, because functions that search for a collection
item using the item’s collection index operate more efficiently than functions that search
using the item’s collection tag and collection ID. Typically, if you want to search for an
item only once, you use the item’s collection tag and collection ID. If you know that you
have to search for the same item repeatedly, you find the item’s collection index and use
the collection index when examining or editing the item.

For more information about identifying collection items, see “Methods of Identifying
Collection Items” on page 5-11.

For more information about the AddCol | ect i onl t emfunction and the
Repl acel ndexedCol | ect i onl t emfunction, see “Adding and Replacing Items in a
Collection” beginning on page 5-62.
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Removing Items From a Collection

The Collection Manager provides two methods for removing individual items from a
collection:

n You can use the RemoveCol | ect i onl t emfunction, specifying the collection tag and
collection ID of the item you want to remove.

n You can use the Renmovel ndexedCol | ecti onl t emfunction, specifying the
collection index of the item you want to remove.

The Collection Manager provides three methods for removing multiple items from a
collection:

n You can use the Pur geCol | ect i on function to remove all the items in a collection
whose attributes match criteria you specify.

n You can use the Pur geCol | ect i onTag function to remove all the items in a
collection that have a specified collection tag.

n You can use the Enpt yCol | ect i on function to remove every item from a collection.

Listing 5-12 shows how you can use the RenpveCol | ect i onl t emfunction to remove
an item from a collection. (This example uses the collection created in “Adding Items to a
Collection” beginning on page 5-17.)

Listing 5-12 Removing an item in a collection

anErr = RenpveCol | ectionlten{poi nt sAndQuot es,
‘Quor', 1); /* tag and id */

You can remove a collection item even if its lock attribute is set—the lock attribute only
affects replacing. For example, if you have set the lock attribute of the collection item
with the collection tag ' QUOT' and the collection ID 0, you can remove this item using

ankErr = RenpveCol | ectionlten{poi nt sAndQuot es,
"QuUor, 0); /* tag and id */

You can also remove the item using

ankErr = RenpveCol | ectionlten(poi nt sAndQuot es,
"QUor', 0); /* tag and id */

If you know the index of an item, you can use the Renovel ndexedCol | ecti onl t em
function to remove the item. This function finds the specified item more efficiently than
the RenoveCol | ecti onl t emfunction. Listing 5-13 shows an example of this function.
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Listing 5-13 Removing an item using the item’s index

| ong i ndex;

/* get the index */
ankErr = CGet Coll ectionltem nfo(poi nt sAndQuot es,
rQuaor, 1,
& ndex,
dont Vant Si ze,
dont Want At tri but es) ;

/* renmove the item*/
anErr = Renovel ndexedCol | ecti onl t em( poi nt sAndQuot es, i ndex);

The example in Listing 5-13 uses the Get Col | ect i onl t enl nf o function to find the
collection index that the Collection Manager has assigned to the item with a collection
tag of ' QUOT" and a collection ID of 1. Finding this collection index requires some
processing time. However, once you’ve found the item’s collection index, you can use it
to find information about the item quickly, because functions that search for a collection
item using the item’s collection index operate more efficiently than functions that search
using the item’s collection tag and collection ID.

The Pur geCol | ect i on function allows you to remove multiple items from a collection.
You provide this function with a collection and a set of attribute values, and it removes
any items in the collection whose attributes match these values. You specify which
attributes to examine in the second parameter of this function, and you specify the
values to compare those attributes against in the third parameter, as shown in

Listing 5-14.

Listing 5-14 Removing multiple items with specific attributes

| ong whichAttributes, attributeVal ues;

/* specify which attributes to exam ne: user 0 and user 1 */
whi chAttributes = coll ecti onUser OMask
| collectionUser 1Mask;
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/* specify the values to test for: user 0 set and user 1 clear */
attributeVal ues = coll ecti onUser OMask
& ~col | ecti onUser 1Mask;

/* purge all itens with user 0 attribute set and user 1 clear */
Pur geCol | ecti on( poi nt sAndQuot es,

whi chAttri but es,

attri but eval ues);

This example sets two bits in the whi chAt t ri but es variable—the user 0 attribute and
the user 1 attribute—and clears every other bit in this variable, which signifies that the
function should test only the user 0 attribute and the user 1 attribute. The

at t ri but eVal ues variable sets the user attribute 0 flag and clears the user attribute 1
flag. Therefore, this call to Pur geCol | ect i on removes every item in the collection that
has the user 0 attribute set and the user 1 attribute clear. It ignores the values of all the
other attributes.

You can use the Pur geCol | ect i onTag function to remove all of the items in a
collection that share a collection tag—even the locked items. To remove all the items with
the collection tag ' GXPT' from the poi nt sAndQuot es collection (which is defined in
“Adding Items to a Collection” beginning on page 5-17), you could use this line of code:

Pur geCol | ecti onTag( poi nt sAndQuotes, ' GXPT');

Finally, you can remove all of the items in a collection—even the locked items—using the
Enmpt yCol | ect i on function:

Enpt yCol | ecti on( poi nt sAndQuot es) ;
For more information about identifying collection items, see “Methods of Identifying

Collection Items” on page 5-11.

For more information about the RenmoveCol | ecti onlt em

Renovel ndexedCol | ecti onlt em PurgeCol | ecti on, PurgeCol | ecti onTag, and
Enpt yCol | ect i on functions, see “Removing Items From a Collection” beginning on
page 5-65.
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Retrieving the Variable-Length Data From an Item

The Collection Manager provides three functions that return a copy of the information in
an item’s variable-length data. These three functions differ in how they allow you to
specify which item you want information about:

n The Get Col | ecti onl t emfunction requires that you specify the collection tag and
collection ID of the desired item.

n The Get | ndexedCol | ecti onl t emfunction requires that you specify the collection
index of the desired item.

n The Get TaggedCol | ect i onl t emfunction requires that you specify the collection
tag and tag list position of the desired item.

Note

The Collection Manager also provides the utility function

Get Col | ecti onl t enHdl , which returns a copy of the item’s data in a
block of memory referenced by a Macintosh Memory Manager handle,
rather than a pointer. See page 5-94 for more information about this
function. u

These functions each return two pieces of information about the specified item—the size
of its variable-length data and a copy of the data itself. You can specify that you want to
determine either the size or the data or both (or neither, actually, although that doesn’t
prove to be very useful).

Typically, you call these functions twice:
n once to determine the size of the data (if you don’t already know the size)
n once (after allocating enough memory) to obtain a copy of the data.

Listing 5-15 shows how to use the Get Col | ect i onl t emfunction to retrieve the
variable-length data from an item. This sample code uses the poi nt sAndQuot es
collection defined in “Adding Items to a Collection” beginning on page 5-17.

Listing 5-15 Retrieving the variable-length data from an item

| ong theSi ze;
char *theDat a;

ankErr = CetColl ectionlten(pointsAndQuot es,
'QUor', 0, /* tag and id */
&t heSi ze,
dont Want Dat a) ;

theData = (char *) NewPtr(theSize);
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ankErr = Cet Col |l ectionlten(pointsAndQuot es,
tQUar, 0,
dont VANt Si ze,
t heDat a) ;

If you specify a non-NI L value for the size parameter, the Get Col | ecti onl tem
function returns in the size parameter the actual number of bytes of the item’s data.

If you specify non-NI L values for both the size and data parameters, the number of bytes
returned in the data parameter is either the value specified by the size parameter or the
actual number of bytes of the specified item’s data, whichever is lower.

You can also use the Get | ndexedCol | ecti onl t emfunction to retrieve an item’s data,
given the item’s collection index rather than its collection tag and collection ID, as shown
in Listing 5-16.

Listing 5-16 Retrieving the variable-length data from an item using the item’s index

| ong i ndex;
| ong theSize;
char *thebDat a;

/* get the index and data size */
ankErr = GetColl ectionltem nfo(poi nt sAndQuot es,
‘Quor', 0, /* tag and id */
& ndex,
&t heSi ze,
dont WAnt Attri but es;

theData = (char *) NewPtr(theSize);

ankErr = CetlndexedCol | ectionltempoi nt sAndQuot es,
i ndex,
dont VANt Si ze,
t heDat a) ;
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Similarly, you can use the Get TaggedCol | ect i onl t emfunction to retrieve an item’s
data, given the item’s collection tag and tag list position, as shown in Listing 5-17.

Listing 5-17 Retrieving the variable-length data from an item using the tag and tag list position

| ong i ndex;
| ong t heSi ze;
char *thebDat a;

ankErr = Get TaggedCol | ecti onlt en( poi nt sAndQuot es,
1, /* first of the 'QUOT' itens */
&t heSi ze,
dont Want Dat a) ;

theData = (char *) NewpPtr(theSize);

anErr = Get TaggedCol | ecti onlt en( poi nt sAndQuot es,
1, /* first of the 'QUOT' itens */
dont Want Si ze,
(void *) theData);

For more information about identifying collection items, see “Methods of Identifying
Collection Items” on page 5-11.

For more information about the Get Col | ecti onltem
Get | ndexedCol | ecti onl t em and Get TaggedCol | ect i onl t emfunctions, see
“Retrieving the Variable-Length Data From an Item” beginning on page 5-70.

Examining the Collection Tags of a Collection

The Collection Manager provides three functions that allow you to examine the
collection tags contained in a specific collection:

n You can use the Col | ecti onTagExi st s function to determine if any of the items in
a specific collection have a specified collection tag.

n You can use the Count Col | ect i onTags function to determine the total number of
distinct collection tags contained in the items of a collection.

n You can use the Get | ndexedCol | ect i onTag function to examine the value of one
of the distinct collection tags contained in a collection.
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Every collection has a list of distinct collection tags contained in that collection. The
Get | ndexedCol | ect i onTag function allows you to step through this list of distinct
collection tags, as shown in Listing 5-18.

Listing 5-18 Counting tags in a collection

5-36

| ong nuniTags, numltens, eachTag, eachltem

nunifags = Count Col | ecti onTags( poi nt sAndQuot es) ;

[* iterate through each tag */

for (eachTag = 1; eachTag <= nunifags; ++eachTag) {
Get | ndexedCol | ecti onTag( poi nt sAndQuot es, eachTag, &t heTag);
num tens = Count TaggedCol | ecti onl t ens( poi nt sAndQuot es, theTag);

/[* iterate through each itemw th that tag */
for (eachltem = 1; eachltem <= nunltens; ++eachltem ({

/* find size of itemdata and obtain copy of data */
Get TaggedCol | ecti onl t en{ poi nt sAndQuot es,

theTag, eachltem

& heSi ze, dont Want Dat a) ;
theData = (char *) NewPtr(theSize);
Get TaggedCol | ecti onl t en( poi nt sAndQuot es,

theTag, eachltem

dont Want Si ze, theData);

/* manipulate itemdata . . .*/

Di sposePtr(theData);
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This sample code determines the total number of distinct tags in the poi nt sAndQuot es
collection using the Count Col | ect i onTags function. Then, it uses the

Get | ndexedCol | ecti onTag function to step through each of the distinct collection
tags in the collection.

With each collection tag, the sample code uses the Get TaggedCol | ecti onltem
function to retrieve the variable-length data from each item with the tag. In this manner,
this sample code retrieves the data from every item in the collection.

For more information about the Col | ect i onTagExi st s, Count Col | ecti onTags,
and CGet | ndexedCol | ect i onTag functions, see “Getting Information About
Collection Tags” beginning on page 5-85.

Flattening and Unflattening a Collection

The Collection Manager provides the Fl at t enCol | ect i on function for converting the
information in a collection object into a flattened stream of bytes. With the

Fl at t enCol | ect i on function, you provide a callback function that operates on the
stream of bytes—you can use this callback function to write the stream out to disk, store
the stream in a Macintosh Memory Manager handle, and so on.

The Fl att enCol | ect i on function takes three parameters:
n a reference to the collection to flatten

n a pointer to the callback function that you provide to handle the returned stream of
bytes

n a 32-bit reference constant that the Collection Manager passes back to your callback
function

When you call the Fl at t enCol | ect i on function, the Collection Manager begins
converting the collection into a stream of bytes. It repeatedly calls your callback function,
each time sending it more of the flattened collection, until it has converted the entire
collection.

Your callback function determines what happens to the flattened collection. This
function must take three parameters: a | ong value that represents the size of the current
block of data, a pointer to the current block of data, and a reference constant that you can
use as a pointer to other information.
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Listing 5-19 shows an example callback function. This function appends the block of data
provided by the Collection Manager in the t heDat a parameter to the end of a block of
data referenced by a Macintosh Memory Manager handle. The handle and the current
size of the block of data referenced by the handle are stored in a TFl at t enBl ock
structure. (The sample code in Listing 5-20 passes a pointer to this structure as the
reference constant when calling the Fl at t enCol | ect i on function, which passes the
pointer back to your callback function.)

Listing 5-19 Flattening procedure

5-38

typedef struct {
| ong position;
Handl e dat aHandl e;
} TFl at t enBl ock;

OSErr FlattenProc(long theSize, Ptr theData,
TFl attenBl ock *fl attenBl ock) {

regi ster OSErr anErr = noErr;

Set Handl eSi ze(f | att enBl ock- >dat aHandl e,
flattenBl ock->position + theSize);
ankErr = MenError();
if (anErr == noErr) {
Bl ockMbve( dat a,
*f| attenBl ock- >dat aHandl e +
fl attenBl ock->position,
t heSi ze) ;
flattenBl ock->position += theSi ze;

}

return ankrr;
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Listing 5-20 shows how you can use this callback function. The sample function
in Listing 5-20 uses the Fl at t enCol | ect i on function to flatten a collection into a block
of memory referenced by a Macintosh Memory Manager handle.

Listing 5-20 The Fl at t enCol | ecti onToHdl function

/* possible inplementation of FlattenCollectionToHdl */

OSErr Fl attenCol | ecti onToHdl (Col | ecti on anyCol | ecti on,
Handl e fl attenedCol | ecti on)

{
regi ster OSErr ankErr;
TFl att enBl ock fl attenBl ock;
flattenBl ock. position = O;
fl attenBl ock. dat aHandl e = fl| attenedCol | ecti on;
if (!(anErr = MenError())) {
ankErr = Fl attenCol | ection(anyCol | ecti on,
Fl att enPr oc,
&f | at t enBl ock) ;
if (anErr)
fl attenBl ock. dat aHandl e = ni | ;
}
return ankrr;
}

This function creates a TFl at t enBl ock structure, initializes the posi ti on field to 0,
and initializes the dat aHandl e field to a newly allocated Macintosh Memory Manager
handle. The function then calls the Fl at t enCol | ect i on function, specifying the
collection to flatten, the callback function specified in Listing 5-19, and a pointer to the
TFl at t enBl ock structure. In response, the Collection Manager flattens the specified
collection one piece at a time, repeatedly calling the callback function with new blocks of
the flattened collection. The Collection Manager provides a pointer to the

TFl at t enBl ock structure when calling the callback function. The callback function
uses this information to copy each new block of flattened collection data onto the end of
the Macintosh Memory Manager handle.
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Listing 5-21 shows the reverse process—using the Unf | at t enCol | ect i on function to
convert a flattened collection from a Macintosh Memory Manager handle into a
collection object.

Listing 5-21 A possible implementation of the Unf | att enCol | ecti onFr onHdl function

5-40

void Unfl attenProc(long theSize, Ptr theData,
TFl attenBl ock *fl attenBl ock) {

Bl ockMove(*fl attenBl ock- >dat aHandl e +
fl attenBl ock->position,

theData, theSize)

fl attenBl ock->position += theSize;

OSErr Unfl attenCol | ectionFronHdl (Col | ection anyCol | ecti on,
Handl e fl attenedCol | ecti on)

{
regi ster OSErr ankErr;
TFl attenBl ock flattenBl ock;
flattenBl ock. position = O;
fl attenBl ock. dat aHandl e = fl attenedCol | ecti on;
ankErr = Unfl attenCol |l ecti on(anyCol | ecti on,
Unfl att enPr oc,
&f | at t enBl ock) ;
return ankErr;
}

Listing 5-21 shows a possible implementation of the Unf | at t enCol | ect i onFr onHdlI
function. The Collection Manager provides both the Fl att enCol | ecti onToHdl and
Unfl att enCol | ecti onFronmHdl functions for you—you do not have to define these
yourself. For more information about the flattening and unflattening functions, see
“Flattening and Unflattening a Collection” beginning on page 5-88.
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Reading Collections From and Writing Collections to Disk

The Collection Manager provides a number of methods for storing collections on disk:

n

You can store the collection’s contents as a collection (' cl t n' ) resource and read the
information into a collection object using the Get NewCol | ect i on function. For more
information about the ' cl t n" resource, see “The Collection Resource” beginning on
page 5-102, and for more information about the Get NewCol | ect i on function, see
the description of that function on page 5-99. For an example of reading a collection
object from a collection resource, see the next section, “Reading a Collection From a
Collection Resource.”

You can flatten a collection using the Fl at t enCol | ect i on function and provide a
callback function that writes the blocks of flattened data to a file. You can unflatten
this collection using the Unf | att enCol | ect i on function, providing a callback
function that reads blocks of data from the file. For more information about

these functions, see “Flattening and Unflattening a Collection” beginning on

page 5-37 and the description of the FI at t enCol | ect i on function on page 5-88 and
the description of the Unf | at t enCol | ect i on function on page 5-90.

You can flatten a collection to a handle using the Fl att enCol | ecti onToHdI
function and write the contents of the handle to the resource fork of a file (using the
Macintosh function AddResour ce) or to the data fork of a file (using the Macintosh
functionFSW i t e). You can then read the contents of this file into a handle (using the
Macintosh functions Get Resour ce or FSRead) and unflatten the result using the
Unfl att enCol | ecti onFronHdl function.

IMPORTANT

Although you may create a resource containing a flattened collection
using the Fl at t enCol | ecti onToHdl and AddResour ce functions,
you cannot recreate the collection from this resource using the

Get NewCol | ect i on function. The resource format created by the

Fl att enCol | ecti onToHdl and AddResour ce functions is
incompatible with the resource format expected by the

Get NewCol | ect i on function. s
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Listing 5-22 shows how to flatten a collection to a handle and then write the contents of
the handle to the resource fork of a disk file.

Listing 5-22 Flattening a collection to a disk file as a resource

CSErr ankErr;
Handl e fl attened;

/* wite the collection out as a resource */

flattened = NewHandl e(0);
anErr = FlattenCol | ectionToHdl (myCol | ection, flattened);

if (anErr == noErr) {
AddResource(fl attened, nyType, nylD, nyNane);
ankErr = ResError();

}

Listing 5-23 shows how to flatten a collection to a handle and then write the contents of
the handle to the data fork of a disk file.

Listing 5-23 Flattening a collection to a data fork of a disk file

5-42

CSErr ankErr;
Handl e fl attened;
| ong theSize;

/* wite the collection out to the data fork */

flattened = NewHandl e(0);
ankErr = FlattenCol |l ectionToHdl (nmyCol | ection, flattened);

if (anErr == noErr) {
theSi ze = Get Handl eSi ze(fl attened);
anErr = FSWite(refNum theSize, *flattened);
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Listing 5-24 shows how to read a flattened collection from the resource fork of a disk file
into a block of memory referenced by a Macintosh Memory Manager handle and then
unflatten the information in that block of memory into a collection object.

Listing 5-24 Unflattening a collection from a disk file as a resource

Handl e fl attened,;
Col I ection nyCol | ecti on;

if (nyCollection = NewCollection()) {
/* read the collection in as a resource */
flattened = Cet Resource(nyType, nylD);

if ((anErr = ResError()) == noErr) {
ankErr = Unfl attenCol |l ecti onFronHdl (nyCol | ection, flattened);
Rel easeResource(fl attened);
if (anErr == noErr)
anErr = ResError();

}

Listing 5-25 shows how to read a flattened collection from the data fork of a disk file into
a block of memory referenced by a Macintosh Memory Manager handle and then
unflatten the information in that block of memory into a collection object.

Listing 5-25 Unflattening a collection from the data fork of a disk file

CSErr ankErr;
Handl e fl attened;
Col I ection nyCol | ecti on;
if (nyCollection = NewCollection()) {
/* read the collection in fromthe data fork */

flattened = NewHandl e(t heSi ze);

if ((anErr = MenError()) == noErr) {
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if ((anErr = FSRead(ref Num theSize, *flattened)) == noErr)
ankErr = UnflattenCol | ecti onFronHdl (nyCol | ecti on,
flattened);

Di sposHandl e(fl attened);

}

To unflatten a collection using Listing 5-25, you must know the size of the collection
before you can unflatten it. If you don’t know the size of the collection, you unflatten a
collection using the callback function mechanism described in “Flattening and
Unflattening a Collection” beginning on page 5-37.

For more information about the Fl at t enCol | ect i onToHdl function and the

Unfl attenCol | ecti onFronHdl function, see “Flattening and Unflattening a
Collection” beginning on page 5-37 as well as the descriptions of these functions starting
on page 5-97.

For information about the Macintosh functions AddResour ce and Get Resour ce, see
the chapter “Resource Manager” in Inside Macintosh: More Macintosh Toolbox. For
information about the Macintosh functions FSRead and FSW i t e, see the chapter “File
Manager” in Inside Macintosh: Files.

Reading a Collection From a Collection Resource

To store a collection to disk, you can flatten a collection and write the flattened data to a
file, as described in the previous section, or you can create a collection (' cl t n' )
resource. The format of the collection resource is shown in the section “The Collection
Resource” beginning on page 5-102.

You can create a collection object from the information stored in a collection resource
using the Get NewCol | ect i on function. Listing 5-26 gives an example.

Listing 5-26 Reading a collection from a collection resource

5-44

OSErr ReadCol | ecti onFronResour ce(short ref Num short reslD,
Col | ecti on* pColl ection)

OSErr anErr = noErr;
short saveResFile = CurResFile();

UseResFi | e(ref Num ;
*pCol | ection = Get NewCol | ection(reslD);
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if (!*pCollection) {
anErr = ResError();
if (lanErr) [* if ResErr returned noErr */
anErr = resNot Found; /* then the error was resNot Found */

UseResFi | e(saveResFil e);

return ankrr;

}

The ReadCol | ecti onFr omResour ce sample function requires three parameters:
n the reference number of the file containing the desired collection resource

n the resource ID of the desired collection resource

n a pointer to a collection object reference

The sample function uses the Cur ResFi | e function to determine the current resource
file, saves the reference number of that resource file, and uses the UseResFi | e function
to indicate that the current resource file should be the resource file specified by the
reference number contained in the first parameter.

The sample function then uses the Get NewCol | ect i on function, which takes a
resource ID as its only parameter, to read the information from the designated
collection resource into the collection object referenced by the sample function’s third
parameter.

Finally, the sample function checks for errors and resets the current resource file.

For more information about resource files and the Cur ResFi | e, UseResFi | e, and
ResErr or functions, see the chapter “Resource Manager” in Inside Macintosh: More
Macintosh Toolbox.

For more information about the collection resource, see “The Collection Resource”
beginning on page 5-102. For more information about the Get NewCol | ect i on function,
see the description of that function on page 5-99.

Installing an Exception Procedure

The Collection Manager allows you to specify an exception procedure for each collection
object. When you attempt to manipulate a collection object using a Collection Manager
function and the function results in an error, the Collection Manager calls the exception
procedure for the collection object and sends it two parameters: a reference to the
collection object that caused the error and the error code that was generated.

In an exception procedure, you can handle the error and then change the error code to
nokEr r, a process which indicates that the Collection Manager can return control to the
place in your application that generated the error as if no error had occurred. You can
also change the error from one error code to another. A third alternative is to use the
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ANSI C functionsset j mp and | ongj np to jump out of the exception handler and into
code to handle the error. Listing 5-27 shows a sample exception procedure.

Listing 5-27 A sample exception procedure

5-46

jmp_buf cpuState; /* global nmachine state */

pascal OSErr MyExcepti onHandl er (Col | ection errorCollection
OSErr st atus)

{
/* ignore collectionltenlLockedErr errors */
if (status == collectionltemockedErr)
return noErr;
/* all other errors nmust be handled by caller’s setjnp bl ock */
/* junp back to callers setjnp block and return status */
| ongj np(cpuState, status);
}
voi d ExceptionTest (Col |l ecti on anyCol |l ecti on)
{
OSErr result;
Set Col | ecti onExcepti onProc(anyCol | ecti on, MyExceptionHandl er);
if (!I(result = setjnmp(cpuState))) {
AddCol | ectionlten{anyCol | ection, 'tagl', 1, 4, "data");
AddCol | ectionltenm{anyCol | ection, 'tagl', 2, 9, "nore data");
AddCol | ectionltenm(anyCol | ection, 'tagl', 3, 9, "last data");
/* cause an error . . . */
RenmoveCol | ectionltem(anyCol | ection, 'tagl', 4);
} else {
/* handl e errors other than collectionltenlLockedErr */
/* use result local variable to determ ne which error */
}
}
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In Listing 5-27, the Except i onTest sample function takes a single parameter: a
reference to a collection object. The sample function first calls the

Set Col | ecti onExcept i onProc function to install an exception handler for this
collection object. In this example, the call to Set Col | ecti onExcept i onPr oc installs
the MyExcept i onHandl er function as the exception handler.

The next line of the Except i onTest sample function calls the set j np function. This
function stores the current machine state, including the current position in the sample
code, into the cpuSt at e global variable. It also returns a value of 0 as its function result,
and this value is assigned to the local variable r esul t . This value is negated (by the !
operator), an operation that produces a Boolean value of t r ue. Therefore, the block of
code inthei f clause begins to execute.

Imagine that the first call to the AddCol | ect i onl t emfunction completes successfully,
but that the second call to AddCol | ecti onl t emgenerates a

col I ecti onl tenmLockedErr error. During the second call to AddCol | ecti onltem
the Collection Manager responds to the error by calling the MyExcept i onHandl er
function. The first parameter passed to this function indicates the collection that
generated the error, and the second parameter passed to this function indicates the error
that was generated. This sample exception handler determines whether the error is the
col l ectionltenlockedErr error (which it is in this example) and then returns with
the noEr r error as the function result. The Collection Manager notices this change in
error and returns control to the sample function as if no error had occurred. (Just as you
can use this mechanism to ignore certain errors, you can also use this mechanism to
change errors of one type into errors of another type.) Since effectively no error has now
occurred, the Except i onTest sample function continues by executing the third call to
the AddCol | ecti onl t emfunction.

The subsequent line of the Except i onTest sample function attempts to remove an
item that is not in the collection, resulting ina col | ecti onl t enNot FoundEr r error.
Again, the Collection Manager responds by calling the exception handler. In this case,
however, the error is not the col | ecti onl t emLockedEr r error, so the exception
handler executes this line of code:

| ongj mp(cpuState, status);
When you call the | ongj np function,
n control is passed to the location of the corresponding call to the set j np function

n the value passed as the second parameter to the | ongj np function becomes the
function result of the set j np function

Therefore, this call to the | ongj np function passes control back to the location in the
Excepti onTest sample function whereset j np(cpuSt at e) was called earlier. This
time, however, the function result returned by the set j np function is not 0, as it was
before, but instead is the value of st at us, the second parameter in the call to the

| ongj np function. Therefore, the function result of the set j np function is set to be the
col I ecti onl t emNot FoundEr r error.
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Once again, the Except i onTest sample function assigns this function result to the
resul t local variable, and negates it with the ! operator. This time the negation
produces a Boolean value of f al se, and therefore the block of code in the el se clause
begins to execute. In this block of code, you can handle errors not handled in the
exception handler, using the r esul t local variable to determine which error occurred.

You can find more information about the Set Col | ecti onExcept i onPr oc function on
page 5-59. You can find more information about exception procedures on page 5-101.

Collection Manager Reference

This section provides reference information about the data types, functions, and
resources that allow you to create and manipulate collection objects. It includes

n type definitions of the data types, including enumeration types, that are specific to the
Collection Manager

n descriptions of the functions that operate on collection objects and their items

n descriptions of the application-defined callback function used for flattening and
unflattening collections and the application-defined callback function used for
exception handling

n the definition of the resource type used to store collection objects on disk

Data Types

This section describes the data types that you use to obtain information from and
provide information to the Collection Manager functions.

Collection Objects

The Collection Manager provides you with access to a collection object through a
Col | ect i on reference:

typedef struct PrivateCollectionRecord *Coll ection;

The Col | ecti on type defines a reference type that your compiler can type-check; it
does not define a pointer to a publicly defined data structure. The contents of the
collection object are private; you must use the Collection Manager functions to
manipulate collection objects.
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Collection Tags

Each item in a collection is uniquely identified by its collection tag and its collection ID.
The collection tag is a four-character identifier, similar to the indentifiers used for
resources:

typedef |ong Coll ectionTag; [* 4-byte identifier ('xxxx') */

For more information about collection tags, see “Collection Items” beginning on page 5-8.

Optional Return Value Constants

Many of the Collection Manager functions return multiple pieces of information. For
most of these functions, you can specify that you don’t want a specific piece of
information to be returned by specifying ni | for the corresponding parameter when
calling the function.

The Collection Manager provides the optional return value constants to make your code
easier to read when specifying that you are not interested in obtaining certain types of
information:

enum {
dont Want Tag = OL,
dontWantld = OL,
dont Want Si ze = OL,
dontWant Attri butes = OL,
dont Want | ndex = OL,
dont Want Data = OL

H

You can use these enumeration constants in place of the more generic constant ni | when
specifying that you don’t want to receive certain optional return values from a function.

Attributes Masks

The Collection Manager provides four convenient attributes masks that you can use
when specifying attributes for any of the attribute-related Collection Manager functions:

enum {
noCol | ecti onAttri butes = 0x00000000,
all Coll ectionAttributes = OxFFFFFFFF,
user Col | ectionAttri butes = OxO000FFFF,
defaul tCol | ecti onAttri butes = 0x40000000

b
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Constant descriptions

noCol | ecti onAttri butes
Specifies a mask in which all collection attributes are clear. You
might use this constant when clearing all the attributes of an item or
when testing whether all of an item’s attributes are clear.

al | Col | ectionAttributes
Specifies a mask in which all collection attributes are set. You might
use this constant as a mask to indicate that you want to edit or test
every attribute of an item, or you might use it to set every attribute
of an item.

user Col | ectionAttri butes
Specifies a mask in which the user attributes are set and the
reserved attributes are clear. You might use this constant as a mask
to indicate that you want to edit or test only the user attributes of an
item, or you might use it to set every user attribute of an item.

def aul t Col | ectionAttri butes
Specifies a mask in which the persistent attribute is set and all other
attributes are clear. You might use this constant when testing to see
if an item’s attributes have been edited.

You can also use the attribute bit masks, described on page 5-52, as masks for individual
attributes.

For more information about collection item attributes, see “Collection Items” beginning
on page 5-8.-

Attribute Bit Numbers
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The Collection Manager provides the attribute bit numbers enumeration to provide
constant names for each of the bits in a collection item’s attributes.

enum {

coll ectionUserOBit =
col l ecti onUser 1Bi t

coll ectionUser2Bit =
collectionUser3Bit =
collectionUser4Bit =
coll ectionUser5Bit =
col l ecti onUser 6Bi t

collectionUser7Bit =
col l ecti onUser 8Bi t

collectionUser9Bit =
coll ectionUser10Bit = 10,
col l ectionUser 11Bi t 11,
col l ectionUser 12Bi t 12,

/* for use by your application */

© 0N U~ WNPRO
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coll ectionUser13Bit = 13,
col l ectionUser14Bit = 14,
col | ecti onUser 15Bit = 15,

col l ecti onReservedOBit = 16, [/* reserved for use by Apple */
col l ecti onReservedlBit = 17,
col | ecti onReserved2Bit = 18,
col l ecti onReserved3Bit = 19,
col l ecti onReserved4Bit = 20,
col | ecti onReserved5Bit = 21,
col l ecti onReserved6Bit = 22,
col l ecti onReserved7Bit = 23,
col | ecti onReserved8Bit = 24,
col l ecti onReserved9Bit = 25,

col | ecti onReservedlOBit = 26,
col | ecti onReservedl1Bit = 27,
col l ecti onReserved12Bit = 28,
col | ecti onReservedl13Bit = 29,

col l ectionPersistenceBit = 30, /* Currently defined */
col l ectionLockBit = 31

b

The lower 16 bits of the attributes property of a collection item represent the
user-defined attributes. You can use these attributes for any purpose suitable to your
application.

The upper 16 bits are reserved for use by Apple Computer, Inc. Currently, the 2 high bits
are defined: bit 30 represents the persistence attribute and bit 31 represents the lock
attribute.

For more information about collection item attributes, see “Collection Items” beginning
on page 5-8.
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Attribute Bit Masks

Using the attribute bit numbers, the Collection Manager provides convenient attribute
masks for each of the attributes:

enum {
col | ecti onUserOMask = 1L << collectionUserOBit,
col l ectionUser 1Mask = 1L << collectionUser1Bit,
col l ecti onUser2Mask = 1L << collectionUser2Bit,
col | ecti onUser3Mask = 1L << collectionUser3Bit,
col l ecti onUser4Mask = 1L << collectionUser4Bit,
col l ecti onUser5Mask = 1L << collectionUser5Bit,
col | ecti onUser6Mask = 1L << collectionUser6Bit,
col l ectionUser 7Mask = 1L << collectionUser7Bit,
col l ecti onUser8Mask = 1L << collectionUser8Bit,
col | ecti onUser9Mask = 1L << collectionUser9Bit,
col l ecti onUser 10Mask = 1L << coll ecti onUser10Bit,
col l ectionUser 11Mask = 1L << coll ecti onUser 11Bi t,
col | ectionUser12Mask = 1L << coll ecti onUser12Bit,
col l ecti onUser13Mask = 1L << coll ectionUser13Bit,
col l ecti onUser 14Mask = 1L << coll ecti onUser 14Bi t,
col | ecti onUser 15Mask = 1L << col |l ecti onUser 15Bit,

col | ecti onReservedOMask = 1L << col |l ecti onReservedOBit,
col | ecti onReservedlMask = 1L << coll ectionReservedlBit,
col | ecti onReserved2Mask = 1L << coll ecti onReserved2Bit,
col l ecti onReserved3Mask = 1L << col |l ecti onReserved3Bit,
col | ecti onReserved4Mask = 1L << coll ecti onReserved4Bit,
col | ecti onReservedbSMask = 1L << coll ecti onReserved5Bit,
col | ecti onReserved6Mask = 1L << col |l ecti onReserved6Bit,
col | ecti onReserved7Mask = 1L << coll ectionReserved7Bit,
col | ecti onReserved8Mask = 1L << coll ecti onReserved8Bit,
col l ecti onReserved9Mask = 1L << col |l ecti onReserved9Bit,
col | ecti onReservedlOMask = 1L << col |l ecti onReservedl0Bit,
col | ecti onReservedllMask 1L << coll ecti onReservedll1Bit,
col | ecti onReserved12Mask 1L << coll ectionReservedl2Bit,
col | ecti onReser ved13Mask 1L << coll ecti onReservedl13Bit,

col | ecti onPersi stenceMask = 1L << coll ecti onPersi stenceBit,
col | ecti onLockMask = 1L << col | ecti onLockBi t

5-52 Collection Manager Reference



CHAPTER 5

Collection Manager

You can use these attribute masks when testing or setting a particular collection item
attribute.

For more information about collection attributes, see “Collection Attributes” beginning
on page 5-9.

For an example using these attributes, see “Getting and Setting the Attributes of an
Item” beginning on page 5-24.

Functions

This section describes the Collection Manager functions you can use to
n create and dispose of collection objects

n clone and copy collection objects and determine their owner counts
n get and set the default attributes for a collection object

n add and replace items in a collection

n remove items from a collection

n count items in a collection

n retrieve the variable-length data from a collection item

n get information about an item in a collection (for example, the index of the item, the
size of the item’s data, or the item’s attribute flags)

n set the attribute flags of a collection item

n get information about the collection tags associated with the items of a collection
n flatten and unflatten collections

n use Macintosh Memory Manager handles to specify variable-length data

S WARNING

Many of the functions in this section require a reference to a collection
object (that is, a reference of type Col | ect i on) as a parameter. When
calling any of these functions, you must always provide a valid
collection object reference. If you do not, the behavior of the function is
undefined. s

Creating and Disposing of Collection Objects

The functions described in this section allow you to work with collections as objects in
memory. With the functions in this section, you can create new, empty collection objects
and dispose of existing collection objects.

You use the NewCol | ect i on function to create a new collection object and the
Di sposeCol | ect i on function to dispose of a collection object.
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NewCollection

DESCRIPTION

You can use the NewCol | ect i on function to create a new, empty collection object.
Col I ecti on NewCol | ecti on(void);

function result A reference to the newly created collection object.

The NewCol | ect i on function allocates memory for a new collection object, initializes
it, and returns a reference to it as the function result. The new collection contains no
items and has an owner count of 1.

The NewCol | ect i on function does not return an error code; it returns ni | if it cannot
create a new collection object.

SPECIAL CONSIDERATIONS

SEE ALSO

5-54

You are responsible for disposing of collection objects that you create with this function
when you no longer need them. See the next section, which describes the
Di sposeCol | ect i on function, for information about disposing of collection objects.

For general information about QuickDraw GX objects, see the chapter “Introduction to
QuickDraw GX” in Inside Macintosh: QuickDraw GX Objects.

For examples using this function, see “Creating or Disposing of a Collection” beginning
on page 5-14 and “Adding Items to a Collection” beginning on page 5-17.

To create a copy of an existing collection object, use the CopyCol | ect i on function,
which is described in the previous section.

To dispose of a collection object, use the Di sposeCol | ect i on function, which is
described in the next section.
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DisposeCollection

You can use the Di sposeCol | ect i on function to dispose of a collection object.
voi d Di sposeCol | ection(Coll ection target);

tar get A reference to the collection object you want to dispose of.

DESCRIPTION
The Di sposeCol | ect i on function decrements the owner count of the collection object
referenced by the t ar get parameter. If the resulting owner count is 0, this function
releases the memory occupied by the collection object, and the collection object reference
contained in the t ar get parameter becomes invalid.

The behavior of this function is undefined if you do not provide a reference to a valid
collection object in the t ar get parameter.

SEE ALSO

For general information about QuickDraw GX objects, see the chapter “Introduction to
QuickDraw GX” in Inside Macintosh: QuickDraw GX Objects.

For examples using this function, see “Creating or Disposing of a Collection” beginning
on page 5-14.
To create a new collection object, use the NewCol | ect i on function, which is described
on page 5-55.

To increment the owner count of a collection object, use the Cl oneCol | ecti on
function, which is described in the next section. To determine the owner count of an
existing collection object, use the Count Col | ect i onOaner s function, which is
described on page 5-57.

Cloning and Copying Collection Objects

The functions described in this section allow you to examine and manipulate the owner
count of a collection object or to make a complete copy of a collection object.

The C oneCaol | ecti on function allows you to increment the owner count of a
collection object. Typically, you use this function to signify the creation of a new
reference to an existing collection object. The Count Col | ect i onOaner s function
allows you to determine the current owner count of a collection object.

The CopyCol | ect i on function allows you to create a complete copy of a collection
object. The new collection object contains a copy of every item in the original
collection object.
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CloneCollection

DESCRIPTION

SEE ALSO
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You can use the C oneCol | ect i on function to clone a collection object—that is, to
increment its owner count.

Col l ection O oneCollection (Collection target);

tar get A reference to the collection object you want to clone.

function result A reference to the cloned collection. (This result is effectively a copy of the
reference you provide in the t ar get parameter.)

The C oneCol | ect i on function increments the owner count of the collection object
referenced by the t ar get parameter, and, as a programming convenience, returns
a reference to this collection as the function result.

Typically, you use this function to increment a collection object’s owner count to
represent a new reference to the collection object. For example, if you want two variables
in your application to reference a single collection object, you can use this code to
maintain the correct owner count:

firstReference = NewCol |l ection();
secondRef erence = Cd oneCol | ection(firstReference);

Disposing of either reference (using the Di sposeCol | ect i on function)
simply decrements the collection’s owner count. Disposing of the remaining reference
decrements the owner count again and frees the memory associated with the collection.

The d oneCol | ect i on function does not return an error code.

For general information about QuickDraw GX objects, see the chapter “Introduction to
QuickDraw GX” in Inside Macintosh: QuickDraw GX Objects.

For examples of this function, see “Cloning or Copying a Collection” beginning on
page 5-14.

To decrement the owner count of a collection object, use the Di sposeCol | ecti on
function, which is described in the previous section. To determine the owner count of an
existing collection object, use the Count Col | ect i onOaner s function, which is
described in the next section.

To copy a collection object, use the CopyCol | ect i on function, which is described on
page 5-57.
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CountCollectionOwners

DESCRIPTION

SEE ALSO

You can use the Count Col | ect i onOaner s function to determine the number of
existing references to a collection object.

| ong Count Col | ecti onOmers(Col | ecti on source);

source The collection object whose owner count you want to determine.

function result The owner count of the collection object.

The Count Col | ect i onOwner s function returns as its function result the owner count
of the collection object referenced by the sour ce parameter.

For general information about QuickDraw GX objects, see the chapter “Introduction to
QuickDraw GX Objects” in Inside Macintosh: QuickDraw GX Objects.

For examples of this function, see “Cloning or Copying a Collection” on page 5-14.

To increment the owner count of a collection object, use the Cl oneCol | ecti on
function, which is described on page 5-56. To decrement the owner count of a collection
object, use the Di sposeCaol | ect i on function, which is described on page 5-55.

CopyCaollection

DESCRIPTION

You use the CopyCol | ect i on function to create a copy of an existing collection.
Col I ection CopyCol | ection(Collection source, Collection target);

source A reference to the collection object you want to copy.

t ar get A reference to a collection object to contain the copied collection items.
You may provide ni | for this parameter to request that the Collection
Manager create a new collection object to hold the copied information.

function result A reference to the collection object containing the copied information.

The CopyCol | ect i on function copies all of the information (except the owner count
and exception procedure) from the collection object referenced by the sour ce parameter
into the collection object referenced by the t ar get parameter.
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If you specify ni | for the t ar get parameter, this function creates a new collection
object to copy the information into. (This function does not return an error code; it
returns ni | if it cannot create a new collection object.)

In either case, this function returns a reference to the collection object containing the
copied information.

For general information about QuickDraw GX objects, see the chapter “Introduction to
QuickDraw GX Objects” in Inside Macintosh: QuickDraw GX Objects.

For examples using this function, see “Cloning or Copying a Collection” on page 5-14.

To clone a collection object, use the O oneCol | ect i on function, which is described on
page 5-56.

Getting and Setting the Exception Procedure for a Collection

The functions described in this section allow you to examine and alter a collection
object’s exception procedure. You are allowed to specify an exception procedure for any
collection object. When the Collection Manager encounters an error while operating on

a collection object, it calls that collection’s exception procedure, sending it the result code
associated with the error.

The Get Col | ecti onExcept i onPr oc function allows you to obtain a pointer to the
exception procedure intalled in a specified collection.

The Set Col | ecti onExcepti onPr oc function allows you to install a new exception
procedure into a collection.

You can find a description of exception procedures on page 5-101.

GetCollectionExceptionProc
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You use the Get Col | ecti onExcepti onProc function to obtain a pointer to the
exception procedure installed in a specified collection.

Col | ecti onExcepti onProc Get Col | ecti onExcepti onProc
(Col |l ecti on source);

source A reference to the collection object whose exception procedure you want
to determine.

function result A pointer to the exception procedure installed in the source collection
object.
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The Get Col | ecti onExcept i onPr oc function returns as its function result a pointer
to the exception procedure installed in the collection object referenced by the sour ce
parameter.

To install a new exception procedure in a collection object, use the
Set Col | ecti onExcept i onPr oc function, which is described in the next section.

For more information about exception procedures, see page 5-101.

SetCollectionExceptionProc

DESCRIPTION

SEE ALSO

You use the Set Col | ecti onExcepti onProc function to install an exception
procedure in a collection object.

voi d Set Col | ecti onExcepti onProc(Col | ection target,
Col | ecti onExcepti onProc newkxcepti onProc);

t ar get A reference to the collection object whose exception procedure you want
to change.

newExcepti onProc
A pointer to the new exception procedure.

The Set Col | ecti onExcept i onPr oc function copies the function pointer from the
newexcept i onPr oc parameter into the collection object referenced by the t ar get
parameter.

For an example using this function, see “Installing an Exception Procedure” beginning
on page 5-45.

To obtain a pointer to an existing exception procedure in a collection object, use the
Get Col | ecti onExcept i onPr oc function, which is described in the previous section.

For more information about exception procedures, see page 5-101.
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Getting and Setting the Default Attributes for a Collection

The functions described in this section allow you to examine and alter a collection
object’s default attributes. The default attributes of a collection specify the attributes that
the Collection Manager assigns to new items added to the collection.

The Get Col | ecti onDef aul t Attri but es function allows you to determine a
collection’s current default attributes. The Set Col | ecti onDef aul t Attri butes
function allows you to change a collection’s default attributes.

GetCollectionDefaultAttributes

DESCRIPTION

SEE ALSO
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You use the Get Col | ecti onDef aul t Attri but es function to examine the default
attributes of a collection object.

| ong Get Col |l ectionDefaultAttributes(Coll ection source);

source A reference to the collection object whose default attributes you want to
determine.

function result A long word containing the bit flags that make up the collection’s default
attributes.

The Get Col | ecti onDef aul t At tri but es function returns as its function result the
default attributes of the collection object referenced by the sour ce parameter.

For information about default attributes for collection objects, see “Collection Attributes”
beginning on page 5-9.

For information about attribute-related data types and enumerations, see page 5-49
through page 5-53.

To change the attributes of a collection object, use the
Set Col | ecti onDef aul t At t ri but es function, which is described in the next section.

To examine the attributes of a specific item in a collection, use the functions described in
“Getting Information About a Collection Item” beginning on page 5-76.
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SetCollectionDefaultAttributes

DESCRIPTION

SEE ALSO

You use the Set Col | ecti onDef aul t Att ri but es function to alter the default
attributes of a collection object.

voi d SetCol | ectionDefaul tAttributes(Collection target,
| ong whi chAttri butes,
| ong newAttri butes);

t ar get A reference to the collection object whose default attributes you want to
alter.

whi chAttri butes
A mask indicating which bit flags in the target collection’s default
attributes you want to alter.

newAttri butes
A long word containing the new values for the bit flags.

The Set Col | ecti onDef aul t Attri but es function copies the values of bit flags from
the newAt t ri but es parameter into the default attributes of the target collection.

This function uses the whi chAt t r i but es parameter to determine which bits to copy.
For every bit in the whi chAt t ri but es parameter, this function takes one of two actions:

n If the bit is set, this function copies the value of the corresponding bit from the
newAt t ri but es parameter into the corresponding bit of the default attributes of the
target collection.

n If the bit is not set, the corresponding bit of the target collection’s default attributes
remains unchanged.

For information about default attributes for collection objects, see “Collection Attributes”
beginning on page 5-9.

For information about attribute-related data types and enumerations, see page 5-49
through page 5-53.

For examples of this function, see “Changing the Default Attributes of a Collection”
beginning on page 5-15.

To examine the attributes of a collection object, use the
Get Col | ecti onDef aul t At tri but es function, which is described in the previous
section.

To change the attributes of a specific item in a collection, use the functions described in
“Editing Item Attributes” beginning on page 5-82.
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Adding and Replacing Items in a Collection

The functions described in this section allow you to add items to a collection and replace
items already in a collection.

The AddCol | ect i onl t emfunction allows you to add a new item to a collection. You
can also use this function to replace a collection item by specifying its collection tag and
collection ID.

The Repl acel ndexedCol | ecti onl t emfunction allows you to replace a collection
item by specifying its collection index.

AddCollectionltem

DESCRIPTION
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You use the AddCol | ect i onl t emfunction to add a new item to a collection or to
replace an existing item in a collection.

CSErr AddCol | ectionltem (Col | ection target,
Col I ectionTag tag, long id,
long itentSize, void *itenData);

tar get A reference to the collection you want to add the item to.
tag The collection tag you want to associate with the new item.
id The collection ID you want to associate with the new item.

itenSi ze  The size in bytes of the item’s variable-length data.
itemData A pointer to the item’s variable-length data.

The AddCol | ecti onl t emfunction adds an item to the collection referenced by the
t ar get parameter. This new item contains

n the collection tag specified by the t ag parameter

n the collection ID specified by the i d parameter

n the attributes specified by the default attributes of the target collection

n the variable-length data specified by the i t eni ze andi t enDat a parameters

This function copies the information pointed to by the i t enDat a parameter into the
new item; after calling this function, you may alter this information or free the memory
pointed to by this parameter without affecting the collection.
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If the target collection already contains an item with the same collection tag and
collection ID as specified in the t ag andi d parameters, this function removes the
original item and replaces it with the new one, unless the existing item is locked. If it is
locked, this function returnsa col | ecti onl t emLockedEr r result code.

The i t enSi ze parameter determines how many bytes of information this function
copies into the new item. If you specify 0 for this parameter, or provide ni | for the

i t erDat a parameter, this function copies no information into the variable-length data
of the new item, or removes the variable-length data if the item already exists.

mentul | Err -108 Can’t allocate memory.
col l ectionltenLockedErr -5750 Can’t replace locked item.

For information about collection items, see “Collection Items” beginning on page 5-8.

For information about locking collection items, see “Getting and Setting the Attributes of
an Item” beginning on page 5-24. To lock a collection item, use the functions described in
“Editing Item Attributes” beginning on page 5-82.

For examples using this function, see “Adding Items to a Collection” beginning on
page 5-17 and “Replacing Items in a Collection” beginning on page 5-28.

To replace a collection item using the item’s index (rather than the item’s tag and ID), use
the Repl acel ndexedCol | ecti onl t emfunction, described in the next section.

To remove an item from a collection, use the functions described in “Removing Items
From a Collection” beginning on page 5-65.

ReplacelndexedCollectionltem

YouusetheRepl acel ndexedCol | ecti onl t emfunction to replace the variable-length
data of an item in a collection given the item’s index.

OSErr Repl acel ndexedCol | ectionlten(Col |l ection target, |ong index,
long itentize, void *itenData);

t ar get A reference to the collection containing the item you want to replace.
i ndex The collection index associated with the item to replace.

itenti ze The item’s size.

itemData A pointer to the item’s data.

Collection Manager Reference 5-63



DESCRIPTION

RESULT CODES

SEE ALSO

5-64

CHAPTER 5

Collection Manager

The Repl acel ndexedCol | ecti onl t emfunction replaces the variable-length data
associated with an item in the target collection. You specify which item to replace using
the i ndex parameter. If the target collection does not contain an item whose collection
index matches the value of the i ndex parameter, this function returns a

col | ecti onl ndexRangeErr result code.

If the target collection does contain an item with the specified index, this function
replaces that item with a new item (if the existing item is not locked—if it is, this
function returnsacol | ecti onl t enLockedEr r result code). The new item contains

n the same collection tag as the original item
n the same collection ID as the original item
n the same attributes as the original item

n the variable-length data specified by the i t enSi ze andi t enDat a parameters

This function copies the information pointed to by the i t enDat a parameter into the
new item; after calling this function, you may alter this information or free the memory
pointed to by this parameter without affecting the collection.

The i t enSi ze parameter determines how many bytes of information this function
copies into the new item. If you specify 0 for this parameter, or provide ni | for the

i t erDat a parameter, this function copies no information into the variable-length data
of the new item, or removes the variable-length data if the item already exists.

mentul | Err -108 Can’t allocate memory.
col l ectionltenlLockedErr -5750 Can’t replace locked item.
col | ecti onl ndexRangeErr -5752 Index is out of range.

For information about collection items, see “Collection Items” beginning on page 5-8.

For information about locking collection items, see “Getting and Setting the Attributes of
an Item” beginning on page 5-24. To lock a collection item, use the functions described in
“Editing Item Attributes” beginning on page 5-82.

To replace a collection item using the item’s tag and ID (rather than the item’s index), use
the Repl acel ndexedCol | ecti onl t emfunction, described on page 5-63.

To remove an item from a collection, use the functions described in the next section.
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Removing Items From a Collection

The functions described in this section allow you to remove items from a collection.

The RenoveCol | ecti onl t emand Renovel ndexedCol | ect i onl t emfunctions
allow you to remove a single item from a collection. You use the

RenoveCol | ect i onl t emfunction if you want to specify the item to remove using the
item’s tag and ID. You use the Renmovel ndexedCol | ect i onl t emfunction if you want
to specify the item to remove using the item’s index.

The Pur geCol | ect i on function allows you to remove from a collection all the items
whose attributes match a specified pattern.

The Pur geCol | ect i onTag function allows you to remove from a collection all the
items with a specified collection tag.

The Enpt yCol | ect i on function allows you to remove every item from a collection.

RemoveCollectionltem

You can use the RenobveCol | ect i onl t emfunction to remove an item from a collection
given the item’s associated collection tag and collection ID.

OSErr RempveCol l ectionltem (Col | ection target,
Col l ectionTag tag, long id);

t ar get A reference to the collection object from which you want to remove the
item.

tag The collection tag associated with the item you want to remove.

id The collection ID associated with the item you want to remove.

DESCRIPTION

The RenpveCol | ecti onl t emfunction removes the item specified by the t ag andi d
parameters from the collection referenced by the t ar get parameter. This function
removes the specified item even if its lock attribute is set.

If the target collection does not contain an item whose collection tag and collection ID
match the values in the t ag andi d parameters, this function returns a
col | ecti onltemNot FoundEr r result code.

RESULT CODES
col | ecti onl t emNot FoundEr r -5751 Can'’t locate item.
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For information about collection items, see “Collection Items” beginning on page 5-8.

For examples using this function, see “Removing Items From a Collection” beginning on
page 5-30.

To remove a collection item using the item’s index (rather than the item’s tag and ID),
use the Renovel ndexedCol | ecti onl t emfunction, described in the next section.

To replace an item in a collection, use the functions described in “Adding and Replacing
Items in a Collection” beginning on page 5-62.

RemovelndexedCollectionltem

DESCRIPTION

RESULT CODES

SEE ALSO
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You can use the Renbvel ndexedCol | ect i onl t emfunction to remove an item from a
collection given the item’s index.

OSErr Rempvel ndexedCol | ectionltenm(Col |l ection target, |ong index);

t ar get A reference to the collection object from which you want to remove the
item.
i ndex The collection index of the item you want to remove.

The Renpvel ndexedCol | ecti onl t emfunction removes the item specified by the
i ndex parameter from the collection referenced by the t ar get parameter. This function
removes the specified item even if its lock attribute is set.

If the target collection does not contain an item whose collection index matches the
values in the i ndex parameter, this function returns a col | ecti onl ndexRangeErr
result code.

col | ecti onl ndexRangeErr -5752 Index is out of range.

For information about collection items, see “Collection Items” beginning on page 5-8.

For examples using this function, see “Removing Items From a Collection” beginning on
page 5-30.

To remove a collection item using the item’s tag and ID (rather than the item’s index),
use the RenoveCol | ect i onl t emfunction, described in the previous section.

To replace an item in a collection, use the functions described in “Adding and Replacing
Items in a Collection” beginning on page 5-62.
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PurgeCollection

DESCRIPTION

SEE ALSO

You use the Pur geCol | ect i on function to remove all items in a collection whose
attributes match a specified pattern.

voi d PurgeCol |l ection(Col | ection target,
| ong whi chAttri butes,
| ong mat chi ngAttri butes);

t ar get A reference to the collection object containing the items you want to
remove.

whi chAttri butes
A mask indicating which attributes you want to test.

mat chi ngAttri but es
A long word containing the values of the attributes you want to match.

The Pur geCol | ect i on function removes from the target collection any items whose
attributes match the criteria you specify in the whi chAt t ri but es and
mat chi ngAtt ri but es parameters.

The whi chAt t ri but es parameter allows you to specify which attributes this function
examines. You should set the bits of the whi chAt t ri but es parameter that correspond
to the attributes you want to test.

This function compares the specified attributes of each item in the target collection with
the corresponding attributes in the mat chi ngAt t ri but es parameter. If the values of
all the specified attributes match, the function removes the item. To avoid purging
locked items, you should clear the lock attribute in the whi chAtt ri but es and

mat chi ngAtt ri but es parameters.

For information about collection items, see “Collection Items” beginning on page 5-8.

For examples using this function, see “Removing Items From a Collection” beginning on
page 5-30.

To remove all of the items in a collection with a specified collection tag, use the
Pur geCol | ect i onTag function, described in the next section.

To remove every item in a collection, use the Enpt yCol | ect i on function, described on
page 5-68.
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PurgeCollectionTag

DESCRIPTION

SEE ALSO

You use the Pur geCol | ect i onTag function to remove from a collection all items with
a specific collection tag.

voi d PurgeCol | ecti onTag(Col | ection target,
Col | ectionTag tag);

t ar get A reference to the collection object containing the items you want to
remove.
tag The collection tag associated with the items to remove.

The Pur geCol | ect i onTag function removes from the target collection all items whose
collection tag matches the value of the t ag parameter. This function removes locked and
unlocked items.

For information about collection items, see “Collection Items” beginning on page 5-8.

For examples using this function, see “Removing Items From a Collection” beginning on
page 5-30.

To remove all of the items in a collection whose attributes match a specified pattern, use
the Pur geCol | ect i on function, described in the previous section.

To remove every item in a collection, use the Enpt yCol | ect i on function, described in
the next section.

EmptyCollection

DESCRIPTION

5-68

You use the Enpt yCol | ect i on function to remove every item in a collection.

void EnptyCol |l ection (Collection target);

t ar get A reference to the collection object you want to empty.

This function removes every item in the collection referenced by the t ar get
parameter. This function provides the fastest mechanism for emptying a collection.
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SEE ALSO
For information about collection items, see “Collection Items” beginning on page 5-8.

To remove all of the items in a collection whose attributes match a specified pattern, use
the Pur geCol | ect i on function, described on page 5-67.

To remove all of the items in a collection with a specified collection tag, use the
Pur geCol | ect i onTag function, described in the previous section.

Counting Items in a Collection

The functions described in this section allow you to count items in a collection.

The Count Col | ecti onl t ens function allows you to determine the total number of
items in a collection.

The Count TaggedCol | ect i onl t ens function allows you to determine the total
number of items in a collection that have a specified collection tag.

CountCollectionltems

You can use the Count Col | ecti onl t ens function to determine the total number of
items in a collection.

| ong Count Col | ectionltens(Collection source);

source A reference to the collection object whose items you want to count.

function result The total number of items in the source collection.

DESCRIPTION

The Count Col | ecti onl t ens function returns as its function result the total number of
items in the collection referenced by the sour ce parameter.

SEE ALSO
For information about collection items, see “Collection Items” beginning on page 5-8.

For examples using this function, see “Adding Items to a Collection” beginning on
page 5-17.

To count the items in a collection that have a specified collection tag, use the
Count TaggedCol | ecti onl t ens function, described in the next section.
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CountTaggedCollectionltems

DESCRIPTION

SEE ALSO

You can use the Count TaggedCol | ect i onl t ens function to obtain the total number
of items in a collection that have a specified collection tag.

| ong Count TaggedCol | ectionltens(Col | ection source,
Col | ectionTag tag);

source A reference to the collection object whose items you want to count.
tag The collection tag associated with the items you want to count.

function result The total number of items in the source collection whose collection tags
match the value specified in the t ag parameter.

The Count TaggedCol | ecti onl t ens function returns as its function result the total
number of items in the source collection whose collection tags match the value you
specify in the t ag parameter.

For information about collection items, see “Collection Items” beginning on page 5-8.
For examples of this function, see “Adding Items to a Collection” beginning on page 5-17.

To count all of the items in a collection, use the Count Col | ect i onl t ens function,
described in the previous section.

Retrieving the Variable-Length Data From an Item

5-70

The functions described in this section allow you to obtain a copy of the variable-length
data associated with a specified collection item.

The Get Col | ect i onl t emfunction allows you to retrieve data from an item given its
collection tag and collection ID. The Get | ndexedCol | ect i onl t emfunction allows
you to retrieve data from an item given its collection index.

The Get TaggedCol | ect i onl t emfunction provides another way for you to specify the
item whose data you want to retrieve. With this function, you specify the item using

the item’s collection tag and the item’s tag list position. See “Methods of Identifying
Collection Items” beginning on page 5-11 for a discussion of collection tags and tag list
positions.
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GetCollectionltem

DESCRIPTION

You can use the Get Col | ect i onl t emfunction to obtain a copy of the variable-length
data associated with a collection item given the item’s collection tag and collection ID.

OSErr CGetCol |l ectionlten(Collection source,
Col | ecti onTag tag,
long id,
| ong *itensize,
void *itenData);

source A reference to the collection object containing the item whose data you
want to retrieve.

tag The collection tag associated with the item whose data you want to
retrieve.

id The collection ID associated with the item whose data you want to
retrieve.

itenti ze A pointer to al ong value indicating the number of bytes of data you
want returned in the i t enDat a parameter. On return, this value
indicates the size in bytes of the variable-length data associated with the
specified item. You may specify the constant dont Want Si ze for this
parameter to indicate that you want to copy all the specified item’s
variable-length data and you do not want to determine the size of this
data.

itemData A pointer to a block of memory to contain the item’s data. On return, this
memory contains a copy of the data associated with the specified item.
You may specify the constant dont Want Dat a for this parameter if you
do not want a copy of the item’s data.

The Get Col | ecti onl t emfunction allows you to obtain a copy of the variable-length
data associated with a specific collection item. You specify a collection object using the
sour ce parameter and you specify an item in that collection using thet ag andi d
parameters.

You use the i t enfSi ze parameter to specify how many bytes of data to return in the

i t enDat a parameter. You may specify the constant dont Want Si ze for this parameter
to indicate that you want to copy all of the variable-length data from the specified item
into the i t enDat a parameter. You may specify a value for the i t enSi ze parameter
that is greater than the actual number of bytes in the specified item’s variable-length
data; however, this function never returns in the i t enDat a parameter more data than
contained in the specified item’s variable-length data.
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This function returns information inthe i t enSi ze andi t enDat a parameters:

n If you provide a pointer in the i t enSi ze parameter, the function uses this parameter
to return the size in bytes of the variable-length data associated with the specified
collection item.

n If you provide a pointer in the i t enDat a parameter, the function uses this parameter
to return a copy of the variable-length data associated with the specified collection
item.

If you don’t know the size of the item you want to retrieve, you typically call this
function twice. The first time you provide a pointer in the i t enSi ze parameter to
determine the size of the specified item’s data and you specify dont \ant Dat a for the

i t enDat a parameter. Then you allocate a memory block large enough to hold a copy of
the item’s data. Then you call the function a second time. This time you specify the
constantdont Want Si ze for the i t enSi ze parameter and provide a pointer to the
allocated memory block for the i t enDat a parameter. The function then copies the data
into the allocated block of memory.

col | ecti onl t emNot FoundEr r -5751 Can’t locate item.

For information about collection items and their associated collection tags, collection IDs,
and variable-length data, see “Collection Items” beginning on page 5-8.

For examples using this function, see “Retrieving the Variable-Length Data From an
Item” beginning on page 5-33.

To retrieve the data associated with a collection item given its collection index (rather
than its collection tag and ID), use the Get | ndexedCol | ect i onl t emfunction,
described in the next section.

GetlndexedCollectionltem

5-72

You can use the Get | ndexedCol | ect i onl t emfunction to obtain a copy of the
variable-length data associated with a collection item given the item’s collection index.

OSErr Cet | ndexedCol | ectionlten(Coll ection source,
| ong i ndex,
I ong *itentize,
void *itenData);
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source A reference to the collection object containing the item whose data you
want to retrieve.

i ndex The collection index associated with the item whose data you want to
retrieve.

itensti ze A pointer to al ong value indicating the number of bytes of data you
want returned in the i t enDat a parameter. On return, this value
indicates the size in bytes of the variable-length data associated with the
specified item. You may specify the constant dont WaAnt Si ze for this
parameter to indicate that you want to copy all of the specified item’s
variable-length data and you do not want to determine the size of this
data.

itemData A pointer to a block of memory to contain the item’s data. On return, this
memory contains a copy of the data associated with the specified item.
You may specify the constant dont Want Dat a for this parameter if you
do not want a copy of the item’s data.

The Get | ndexedCol | ect i onl t emfunction allows you to obtain a copy of the
variable-length data associated with a specific collection item. You specify a collection
object using the sour ce parameter and you specify an item in that collection using the
i ndex parameter.

You use thei t enSi ze parameter to specify how many bytes of data to return in the

i t emDat a parameter. You may specify the constant dont Want Si ze for this parameter
to indicate that you want to copy all of the variable-length data from the specified item
into the i t enDat a parameter. You may specify a value for the i t enSi ze parameter
that is greater than the actual number of bytes in the specified item’s variable-length
data; however, this function never returns in the i t enDat a parameter more data than
contained in the specified item’s variable-length data.

This function returns information inthe i t enSi ze andi t enDat a parameters:

n If you provide a pointer in the i t enSi ze parameter, the function uses this parameter
to return the size in bytes of the variable-length data associated with the specified
collection item.

n If you provide a pointer in the i t enDat a parameter, the function uses this parameter
to return a copy of the variable-length data associated with the specified collection
item.

If you don’t know the size of the item you want to retrieve, you typically call this
function twice. The first time you provide a pointer in the i t enSi ze parameter to
determine the size of the specified item’s data and you specify the constant

dont Want Dat a for the i t enDat a parameter. Then you allocate a memory block large
enough to hold a copy of the item’s data. Then you call the function a second time. This
time you specify the constant dont ant Si ze for the i t enf5i ze parameter and provide
a pointer to the allocated memory block for the i t enDat a parameter. The function then
copies the data into the allocated block of memory.
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col | ecti onl ndexRangeErr —5752 Index is out of range.

For information about collection items and their associated variable-length data, see
“Collection Items” beginning on page 5-8. For information about collection indexes, see
“Methods of Identifying Collection Items” beginning on page 5-11.

For examples using this function, see “Retrieving the Variable-Length Data From an
Item” beginning on page 5-33.

To retrieve the data associated with a collection item given its collection tag and ID
(rather than its collection index), use the Get Col | ect i onl t emfunction, described in
the previous section.

GetTaggedCollectionltem

5-74

You can use the Get TaggedCol | ect i onl t emfunction to obtain a copy of the
variable-length data associated with a collection item given the item’s collection tag and
tag list position.

OSErr Cet TaggedCol | ectionlten(Col | ecti on source,

source

tag

position
itensSi ze

i tenDat a

Col I ectionTag tag,
| ong position,
long *itentize,
void *itenData);

A reference to the collection object containing the item whose data you
want to retrieve.

The collection tag associated with the item whose data you want to
retrieve.

The tag list position associated with the specific item.

A pointer to al ong value indicating the number of bytes of data you
want returned in the i t enDat a parameter. On return, this value
indicates the size in bytes of the variable-length data associated with the
specified item. You may specify the constant dont Want Si ze for this
parameter to indicate that you want to copy all of the specified item’s
variable-length data and you do not want to determine the size of this
data.

A pointer to a block of memory to contain the item’s data. On return, this
memory contains a copy of the data associated with the specified item.
You may specify the constant dont Want Dat a for this parameter if you
do not want a copy of the item’s data.
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The Get TaggedCol | ecti onl t emfunction allows you to obtain a copy of the
variable-length data associated with a specific collection item. You specify a collection
object using the sour ce parameter; you specify the item in that collection using the t ag
and posi ti on parameters. In the t ag parameter you specify the collection tag of

the desired item and in the posi t i on parameter you specify the tag list position of the
desired item.

Remember that a tag list position is the sequential index that determines an item given a
specific collection tag. For example:

n A tag list position of 1 indicates the first item with the specified tag.

n A tag list position of 2 indicates the second item with the specified tag.

By sequentially incrementing the posi t i on parameter, you can use this function to step
through all of the items in a collection without knowing their collection IDs.

This function returns information inthe i t enSi ze andi t enDat a parameters:

n If you provide a pointer in the i t enSi ze parameter, the function uses this parameter
to return the size in bytes of the variable-length data associated with the specified
collection item.

n If you provide a pointer in the i t enDat a parameter, the function uses this parameter
to return a copy of the variable-length data associated with the specified collection
item.

If you don’t know the size of the item you want to retrieve, you typically call this
function twice. The first time you provide a pointer in the i t enSi ze parameter to
determine the size of the specified item’s data and you specify the constant

dont Want Dat a for the i t enDat a parameter. Then you allocate a memory block large
enough to hold a copy of the item’s data. Then you call the function a second time. This
time you specify the constant dont Want Si ze for the i t enfSi ze parameter and provide
a pointer to the allocated memory block for the i t enDat a parameter. The function then
copies the data into the allocated block of memory.

col | ecti onl ndexRangeErr —5752 Index is out of range.

For information about collection items and their associated collection tags and
variable-length data, see “Collection Items” beginning on page 5-8. For information
about tag list positions, see “Methods of Identifying Collection Items” beginning on
page 5-11.

For examples of this function, see “Retrieving the Variable-Length Data From an Item”
beginning on page 5-33.
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To retrieve the data associated with a collection item given its collection tag and ID, use
the Get Col | ecti onl t emfunction, described on page 5-71.

To retrieve the data associated with a collection item given its collection index, use the
Get | ndexedCol | ect i onl t emfunction, described in the previous section.

Getting Information About a Collection Item

The functions described in this section allow you to determine information about a
collection item, such as the item’s collection index, the item’s size, and the item’s
attributes.

Each function in this section provides a different way for you to specify which collection
item you want to examine:

n The Get Col | ecti onl t em nf o function requires you to specify the item’s collection
tag and collection ID.

n The Get | ndexedCol | ecti onl t enl nf o function requires you to specify the item’s
collection index.

n The Get TaggedCol | ecti onl t em nf o function requires you to specify the item’s
collection tag and tag list position.

GetCollectionltemIinfo

5-76

You use the Get Col | ecti onl t em nf o function to obtain information about a specific
collection item given the item’s collection tag and collection ID.

OSErr CGetCol |l ectionltem nfo(Coll ection source,
Col | ecti onTag t ag,
long id,
| ong *i ndex,
I ong *itenti ze,
| ong *attributes);

source A reference to the collection object containing the item you want to obtain
information about.

tag The collection tag associated with the item you want to obtain
information about.

id The collection ID associated with the item you want to obtain information
about.
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i ndex A pointer to al ong value. On return, this value represents the collection
index of the specified item. You may specify the constant
dont Want | ndex for this parameter if you do not want to determine the
specified item’s collection index.

itensdi ze A pointertoal ong value. On return, this value indicates the size in bytes
of the variable-length data associated with the specified item. You may
specify the constant dont Want Si ze for this parameter to indicate that
you do not want to determine the size of this data.

attributes
A pointer to al ong value. On return, this value contains a copy of the
attributes associated with the specified item. You may specify the constant
dont Vant At t r i but es for this parameter if you do not want a copy of
the item’s attributes.

DESCRIPTION

The Get Col | ecti onl t emd nf o function allows you to obtain information about a
specific collection item in the collection referenced by the sour ce parameter. You specify
the collection item by specifying the item’s collection tag and collection ID in the t ag
andi d parameters.

This function returns information in the i ndex, i t entSi ze,and attri but es
parameters:

n If you provide a pointer in the i ndex parameter, the function uses this parameter to
return the collection index of the specified item. Once you have determined an item’s
collection index, you can use it to specify the item when calling Collection Manager
functions, rather than using the item’s collection tag and collection ID. Specifying
collection items using their collection index, rather than using the item’s collection tag
and collection ID, generally results in improved performance.

n If you provide a pointer in the i t enSi ze parameter, the function uses this parameter
to return the size in bytes of the variable-length data associated with the specified
collection item.

n If you provide a pointer in the at t ri but es parameter, the function uses this
parameter to return a copy of the attributes associated with the specified collection
item.

RESULT CODES
col | ecti onl t emNot FoundEr r -5751 Can’t locate item.
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For information about collection items and their associated collection tags, collection IDs,
and variable-length data, see “Collection Items” beginning on page 5-8.

For examples of this function, see “Determining the Collection Index of an Item”
beginning on page 5-19, “Determining the Size of an Item’s Variable-Length Data”
beginning on page 5-22, and “Getting and Setting the Attributes of an Item” beginning
on page 5-24.

To obtain information about a collection item using the collection index to specify the
item, use the Get | ndexedCol | ecti onl t em nf o function, described in the next
section.

To obtain information about a collection item using the collection tag and tag list
position to specify the item, use the Get TaggedCol | ecti onl t em nf o function,
described on page 5-80.

GetlndexedCollectionltemInfo

5-78

You use the Get | ndexedCol | ecti onl t eml nf o function to obtain information about a
specific collection item given the item’s collection index.

OSErr Cetl ndexedCol |l ectionltem nfo (Coll ection source,
| ong i ndex,
Col | ectionTag *tag,
long *id,
long *itentize,
| ong *attributes);

source A reference to the collection object containing the item you want to obtain
information about.

i ndex The collection index associated with the item you want to obtain
information about.

tag A pointer to a collection tag. On return, the collection tag associated with
the specified item. You may specify the constant dont Want Tag for this
parameter if you do not want to determine the specified item’s collection
tag.

id A pointer to al ong value. On return, the collection ID associated
with the specified item. You may specify the constant dont Want | d for
this parameter if you do not want to determine the specified item’s
collection ID.
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itenti ze A pointerto al ong value. On return, this value indicates the size in bytes
of the data associated with the specified item. You may specify the
constantdont Want Si ze for this parameter if you do not want to
determine the specified item’s data size.

attributes
A pointer to al ong value. On return, this value contains a copy of the
attributes associated with the specified item. You may specify the constant
dont WAnt At t ri but es for this parameter if you do not want a copy of
the item’s attributes.

The Get | ndexedCol | ecti onl t em nf o function allows you to obtain information
about a specific collection item in the collection referenced by the sour ce parameter.
You specify the collection item by specifying the item’s collection index in the i ndex
parameter.

This function returns information inthet ag,i d,i t enSi ze,andat tri but es
parameters:

n If you provide a pointer in the t ag parameter, the function uses this parameter to
return the collection tag of the specified item.

n If you provide a pointer in the i d parameter, the function uses this parameter to
return the collection ID of the specified item.

n If you provide a pointer in the i t enSi ze parameter, the function uses this parameter
to return the size in bytes of the variable-length data associated with the specified
collection item.

n If you provide a pointer in the at t ri but es parameter, the function uses this
parameter to return a copy of the attributes associated with the specified collection
item.

col | ecti onl ndexRangeErr -5752 Index is out of range.

For information about collection items and their associated collection tags, collection IDs,
and variable-length data, see “Collection Items” beginning on page 5-8. For information
about collection indexes, see “Methods of Identifying Collection Items” beginning on
page 5-11.

For examples of this function, see “Determining the Collection Index of an Item”
beginning on page 5-19, “Determining the Size of an Item’s Variable-Length Data”
beginning on page 5-22, and “Getting and Setting the Attributes of an Item” beginning
on page 5-24.

Collection Manager Reference 5-79



CHAPTER 5

Collection Manager

To obtain information about a collection item using the collection tag and collection ID to
specify the item, use the Get Col | ecti onl t em nf o function, described in the previous
section.

To obtain information about a collection item using the collection tag and tag list
position to specify the item, use the Get TaggedCol | ecti onl t em nf o function,
described in the next section.

GetTaggedCollectionltemInfo

You use the Get TaggedCol | ecti onl t enl nf o function to obtain information about a
specific collection item given the item’s collection tag and tag list position.

OSErr Cet TaggedCol | ectionltem nfo(Col |l ection source,
Col I ectionTag tag,
| ong position,
long *id,
| ong *i ndex,
| ong *itensize,
void *attributes);

source A reference to the collection object containing the item you want to obtain
information about.

t ag The collection tag associated with the item you want to obtain
information about.

position The tag list position of the item you want to obtain information about.

id A pointer to al ong value. On return, this value represents the collection
ID associated with the specified item. You may specify the constant
dont Want | d for this parameter if you do not want to determine the
specified item’s collection ID.

i ndex A pointer to al ong value. On return, this value represents the collection
index of the specified item. You may specify the constant
dont Want | ndex for this parameter if you do not want to determine the
specified item’s collection index.

itensti ze A pointertoal ong value. On return, this value indicates the size in bytes
of the data associated with the specified item. You may specify the
constantdont Want Si ze for this parameter if you do not want to
determine the specified item’s data size.

attributes
A pointer to al ong value. On return, this value contains a copy of the
attributes associated with the specified item. You may specify the constant
dont Want At t ri but es for this parameter if you do not want a copy of
the item’s attributes.
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The Get TaggedCol | ecti onl t em nf o function allows you to obtain information
about a specific collection item in the collection referenced by the source parameter. You
specify the item in the source collection using the t ag and posi t i on parameters. In the
t ag parameter you specify the collection tag of the desired item and in the posi ti on
parameter you specify the tag list position of the desired item.

Remember that a collection tag and a tag list position uniquely identify a collection item.
The tag list position indicates where the collection item would lie in a list made up of all
the collection items with the same collection tag. For example:

n Atag list position of 1 indicates the first item with the specified tag.

n A tag list position of 2 indicates the second item with the specified tag.

By sequentially incrementing the posi t i on parameter, you can use this function to step
through all of the items in a collection that share a collection tag without knowing their
collection IDs.

The Get TaggedCol | ecti onl t enl nf o function returns information in the i d, i ndex,
itenti ze,and at t ri but es parameters:

n If you provide a pointer in the i d parameter, the function uses this parameter to
return the collection ID of the specified item.

n If you provide a pointer in the i ndex parameter, the function uses this parameter to
return the collection index of the specified item.

n If you provide a pointer in the i t enSi ze parameter, the function uses this parameter
to return the size in bytes of the variable-length data associated with the specified
collection item.

n If you provide a pointer in the at t ri but es parameter, the function uses this
parameter to return a copy of the attributes associated with the specified collection
item.

col | ecti onl ndexRangeErr -5752 Index is out of range.

For information about collection items and their associated collection tags, collection IDs,
and variable-length data, see “Collection Items” beginning on page 5-8. For information
about tag list positions, see “Methods of Identifying Collection Items” beginning on
page 5-11.

For examples of this function, see “Determining the Collection Index of an Item”
beginning on page 5-19, “Determining the Size of an Item’s Variable-Length Data”
beginning on page 5-22, and “Getting and Setting the Attributes of an Item” beginning
on page 5-24.
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To obtain information about a collection item using the collection tag and collection ID to
specify the item, use the Get Col | ecti onl t em nf o function, described on page 5-76.

To obtain information about a collection item using the collection index to specify the
item, use the Get | ndexedCol | ecti onl t em nf o function, described in the previous
section.

Editing Item Attributes

The functions described in this section allow you to edit the attributes of a collection
item. Each function in this section provides a different way for you to specify the
collection item whose attributes you want to edit:

n The Set Col | ecti onl t em nf o function requires you to specify the item’s collection
tag and collection ID.

n The Set | ndexedCol | ecti onl t enl nf o function requires you to specify the item’s
collection index.

SetCollectionltemInfo

5-82

You use the Set Col | ecti onl t em nf o function to edit the attributes of a specific
collection item given the item’s collection tag and collection ID.

OSErr SetCol l ectionltem nfo(Coll ection target,
Col | ecti onTag tag,
long id,
| ong whi chAttri butes,
| ong newAttri butes);

t ar get A reference to the collection object containing the item whose attributes
you want to edit.

tag The collection tag associated with the item whose attributes you want to
edit.

id The collection ID associated with the item whose attributes you want to
edit.

whi chAttri butes
A mask indicating which attributes you want to edit.

newAttri butes
A long word containing the new settings for the attributes.

Collection Manager Reference



DESCRIPTION

RESULT CODES

SEE ALSO

CHAPTER 5

Collection Manager

The Set Col | ecti onl t end nf o function allows you to edit the attributes of a specific
collection item in the collection referenced by the t ar get parameter. You specify

the collection item by specifying the item’s collection tag and collection ID in the t ag
andi d parameters.

This function copies bit values from the newAt t r i but es parameter to the attributes
associated with the specified item.

This function uses the whi chAt t ri but es parameter to determine which bits to copy.
For every bit in the whi chAt t ri but es parameter, this function takes one of two actions:

n If the bit is set, this function copies the value of the corresponding bit from the
newAt t ri but es parameter into the corresponding bit of the attributes associated
with the specified item.

n If the bit is not set, the corresponding bit of the specified item’s attributes remains
unchanged.

The whi chAt t ri but es parameter allows you to change the values of specific bits in the
specified item’s attributes without affecting the values of other bits.

col | ecti onl t emNot FoundEr r -5751 Can’t locate item.

For information about collection attributes, see “Collection Attributes” beginning on
page 5-9.

For attribute-related data types and enumerations, see page 5-49 through page 5-53.

For examples of this function, see “Getting and Setting the Attributes of an Item”
beginning on page 5-24.

To obtain information about a collection item using the collection index to specify the
item, use the Set | ndexedCol | ecti onl t em nf o function, described in the next
section.
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SetlndexedCollectionltemInfo

DESCRIPTION

RESULT CODES

5-84

You use the Set | ndexedCol | ecti onl t enl nf o function to edit the attributes of a
specific collection item given the item’s collection index.

CSErr Set | ndexedCol | ectionltem nfo(Coll ection target,
| ong i ndex,
| ong whi chAttri butes,
| ong newAttri butes);

tar get A reference to the collection object containing the item whose attributes
you want to edit.

i ndex The collection index of the item whose attributes you want to edit.

whi chAttri butes
A mask indicating which attributes you want to edit.

newAttri butes
A long word containing the new settings for the attributes.

The Set | ndexedCol | ecti onlt em nf o function allows you to edit the attributes of a

specific collection item in the collection referenced by the t ar get parameter. You specify

the collection item by specifying the item’s collection index in the i ndex parameter.

This function copies bit values from the newAt t ri but es parameter to the attributes
associated with the specified item.

This function uses the whi chAt t ri but es parameter to determine which bits to copy.

For every bit in the whi chAt t ri but es parameter, this function takes one of two actions:

n If the bit is set, this function copies the value of the corresponding bit from the
newAt t ri but es parameter into the corresponding bit of the attributes associated
with the specified item.

n If the bit is not set, the corresponding bit of the specified item’s attributes remains
unchanged.

The whi chAt t ri but es parameter allows you to change the values of specific bits in the
specified item’s attributes without affecting the values of other bits.

col | ecti onl ndexRangeErr -5752 Index is out of range.
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SEE ALSO
For information about collection attributes, see “Collection Attributes” beginning on
page 5-9.
For attribute-related data types and enumerations, see page 5-49 through page 5-53.
For examples of this function, see “Getting and Setting the Attributes of an Item”
beginning on page 5-24.

To edit the attributes of collection item using the collection tag and collection ID (rather
than the collection index) to specify the item, use the Set Col | ecti onltem nfo
function, described in the previous section.

To examine the attributes of a collection item, use the functions described in “Getting
Information About a Collection Item” beginning on page 5-76.

Getting Information About Collection Tags

You use the Col | ecti onTagExi st s function to identify if a specific collection tag
exists within a collection. You use the Count Col | ect i onTags function to obtain the
number of unique collection tags in a collection.

You use the Get | ndexedCol | ect i onTag function to obtain a specific collection tag
from a collection.

CollectionTagExists

You can use the Col | ecti onTagExi st s function to identify if any of the items in a
specified collection contain a specified collection tag.

Bool ean Col | ecti onTagExi sts(Col | ecti on source,
Col I ectionTag tag);

source A reference to the collection object you want to search for a specific
collection tag.

tag The collection tag to search for in the collection.

function result A Boolean value indicating whether the source collection contains any
items that contain the specified tag.

DESCRIPTION

The Col | ecti onTagExi st s function returns as its function result a Boolean value
indicating whether any of the items in the collection referenced by the sour ce
parameter contain the collection tag specified by the t ag parameter.
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For information about collection tags, see “Collection Items” beginning on page 5-8. For
information about data types related to collection tags, see the section “Collection Tags”
on page 5-49.

CountCollectionTags

DESCRIPTION

SEE ALSO

5-86

You use the Count Col | ect i onTags function to determine the number of distinct
collection tags contained by the items of a specified collection.

| ong Count Col | ecti onTags(Col | ecti on source);

source A reference to the collection object whose collection tags you want to
count.

function result The number of distinct collection tags contained by the items of the
source collection.

The Count Col | ect i onTags function returns as its function result the number of
distinct collection tags contained by the items of the collection referenced by the sour ce
parameter.

For information about collection tags, see “Collection Items” beginning on page 5-8. For
information about data types related to collection tags, see the section “Collection Tags”
on page 5-49.

For an example of this function, see “Examining the Collection Tags of a Collection”
beginning on page 5-35.
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GetlndexedCollectionTag

DESCRIPTION

RESULT CODES

SEE ALSO

Each collection object contains a number of distinct collection tags. You can use the
Get | ndexedCol | ect i onTag function to examine a specific collection tag contained in
a collection.

OSErr Cet | ndexedCol | ecti onTag(Col | ecti on source,
| ong whi chTag,
Col l ectionTag *tag);

source The collection from which to obtain a specific collection tag.

whi chTag The position of the desired collection tag in the source collection’s list of
distinct collection tags.

t ag A pointer to a collection tag. On return, the collection tag that lies at the
specified position in the list of distinct collection tags contained in the
source collection.

The Get | ndexedCol | ect i onTag function returns in the t ag parameter the collection
tag that lies at the position specified by the whi chTag parameter in the list of distinct
collection tags contained in the collection referenced by the sour ce parameter.

By sequentially incrementing the value of the whi chTag parameter from 1 to the result
of the Count Col | ecti onTags function, you can use this function to determine every
collection tag contained in a collection.

col | ecti onl ndexRangeErr -5752 Index is out of range.

For information about collection tags, see “Collection Items” beginning on page 5-8. For
information about data types related to collection tags, see the section “Collection Tags”
beginning on page 5-49.

For an example of this function, see “Examining the Collection Tags of a Collection”
beginning on page 5-35.

To determine the total number of distinct collection tags contained in a collection, use the
Count Col | ecti onTags function, described in the previous section.

Collection Manager Reference 5-87



CHAPTER 5

Collection Manager

Flattening and Unflattening a Collection

You use the Fl att enCol | ect i on function to flatten a collection into a stream of
bytes. You use the Unf | att enCol | ect i on function to unflatten a collection that was
flattened using the Fl at t enCol | ect i on function.

FlattenCollection

DESCRIPTION

5-88

You can use the Fl at t enCol | ect i on function to convert a collection object into a
stream format suitable for storing and unflattening. For example, you could use this
function to copy a collection onto the Clipboard so that it could be pasted into another
application.

CSErr Fl attenCol | ection(Collection source,
Col l ectionFl attenProc fl attenProc,
voi d *ref Con);

source A reference to the collection that you want to flatten.

flattenProc
A pointer to a callback function you provide to process the flattened
stream of bytes.

r ef Con A reference constant that you want the Collection Manager to pass
repeatedly to the callback function.

The Fl att enCol | ect i on function flattens into a stream of bytes the collection you
specify with the sour ce parameter. As this function flattens the collection, it repeatedly
calls the callback function you specify using the f | at t enPr oc parameter. Each time

it calls this function, it provides the callback function with a pointer to a block of
memory containing flattened data. It continues to call this function until it has flattened
the entire collection. Your callback function can process the flattened data in a number of
ways: it could copy the flattened data into a handle-based block of memory, it could
write the flattened data to disk, and so on.

In the r ef Con parameter, you specify a value that the Collection Manager passes on to
your callback function each time it calls your callback function. You can use this
parameter as a pointer to a structure containing information your callback function
needs to process the blocks of flattened data.

When flattening the source collection, this function includes only the collection items
whose persistence attribute is set.

This function can return any error returned by the callback function.
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For information about the persistence attribute, see “Collection Items” beginning on
page 5-8.

For information about the callback function that you provide, see page 5-100.

For examples of this function, see “Flattening and Unflattening a Collection” beginning

on page 5-37 and “Reading Collections From and Writing Collections to Disk™ beginning
on page 5-41.

To create a flattened collection that includes only those collection items whose attributes
match a specified pattern, use the Fl att enParti al Col | ect i on function, described in
the next section.

To unflatten a flattened collection, use the Unf | at t enCol | ect i on function, described
on page 5-90.

FlattenPartialCollection

You can use the Fl at t enPar ti al Col | ect i on function to convert a collection object
into a stream format suitable for storage and unflattening. With this function, you can
include in the flattened collection only those items whose attributes match a specified
pattern.

CSErr FlattenPartial Coll ection(Coll ection source,
Col | ectionFl attenProc fl attenProc,
voi d *ref Con,
| ong whi chAttri butes,
| ong mat chi ngAttri butes)

source The collection that you want to flatten.

flattenProc
A pointer to a function to write data.

ref Con A reference constant that you want the Collection Manager to pass
repeatedly to the flatten procedure.

whi chAttri butes
A mask indicating which attributes you want to test.

mat chi ngAttri but es
A long word containing the attribute values you want to match.
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The Fl attenParti al Col | ecti on function flattens into a stream of bytes the
collection you specify with the sour ce parameter. It includes only the collection items
whose attributes specified by the whi chAt t ri but es parameter match the values
specified by the mat chi ngAtt ri but es parameter.

As this function flattens the collection, it repeatedly calls the callback function you
specify using the f | at t enPr oc parameter. Each time it calls this function, it provides
the callback function with a pointer to a block of memory containing flattened data. It
continues to call this function until it has flattened the entire collection. Your callback
function can process the flattened data in a number of ways: it could copy the flattened
data into a handle-based block of memory, it could write the flattened data to disk, and
so on.

In the r ef Con parameter, you specify a value that the Collection Manager passes on to
your callback function each time it calls your callback function. You can use this
parameter as a pointer to a structure containing information your callback function
needs to process the blocks of flattened data.

When flattening the source collection, this function includes only the collection items
whose persistence attribute is set, regardless of the values you provide in the
whi chAttri but es andmat chi ngAttri but es parameters.

This function can return any error returned by the callback function.

For information about matching collection item attributes, see “Collection Items”
beginning on page 5-8.

For information about the callback function that you provide, see page 5-100.

To create a flattened collection that includes every item in a collection, use the
Fl at t enCol | ect i on function, described in the previous section.

To unflatten a flattened collection, use the Unf | at t enCol | ect i on function, described
in the next section.

UnflattenCollection

5-90

You use the Unf | at t enCol | ect i on function to unflatten a collection that was
flattened using the Fl at t enCol | ecti onorFl attenParti al Col | ecti on function.

OCSErr UnflattenColl ection (Collection target,
Col I ectionFl attenProc flattenProc,
void *ref Con);
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t ar get A reference to the collection object you want to create from the flattened
data.

flattenProc
A pointer to a function to read in flattened data.

r ef Con A reference constant that you want the Collection Manager to pass
repeatedly to the callback function.

The Unf | at t enCol | ect i on function unflattens a stream of bytes into the collection
object you specify with the t ar get parameter.

As this function unflattens the collection, it repeatedly calls the callback function you
specify using the f | at t enPr oc parameter. Each time it calls this function, it provides
the callback function with a pointer to a block of memory and a requested size. The
callback function is responsible for reading the next set of bytes from the flattened byte
stream and copying the data into the block of memory.

The Collection Manager continues to call your callback function, requesting more of the
flattened stream of bytes each time, until it has unflattened the entire collection. Your
callback function can read the flattened data from any source you choose: it could read
the flattened data from a handle-based block of memory, it could read the flattened data
from disk, and so on.

In the r ef Con parameter, you specify a value that the Collection Manager passes on to
your callback function each time it calls your callback function. You can use this
parameter as a pointer to a structure containing information your callback function
needs when reading the blocks of flattened data.

This function can return any error returned by the callback function.

mentul | Err -108 Can’t allocate memory.
col |l ecti onVersi onErr -5753 Unrecognized version/data may be corrupt.

For examples of this function, see “Flattening and Unflattening a Collection” beginning
on page 5-37 and “Reading Collections From and Writing Collections to Disk” beginning
on page 5-41.

For information about the callback function that you provide, see page 5-100.

To create a flattened collection that includes only those collection items whose attributes
match a specified pattern, use the Fl att enParti al Col | ecti on function, described in
the previous section.

To create a flattened collection that includes every item in a collection, use the
Fl at t enCol | ect i on function, described on page 5-88.
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Working With Macintosh Memory Manager Handles

This section describes a set of utility functions provided by the Collection Manager that
allow you to specify a collection item’s variable-length data using a Macintosh Memory
Manager handle.

AddCollectionltemHdl

DESCRIPTION

5-92

You use the AddCol | ecti onl t enHdl function to add a new item to a collection or to
replace an existing item in a collection, specifying the item’s variable-length data using a
handle rather than a pointer and a data size.

OSErr AddCol | ectionltenHdl (Collection target,
Col l ectionTag tag, long id,
Handl e itenData);

t ar get A reference to the collection you want to add the item to.
t ag The collection tag you want to associate with the new item.
id The collection ID you want to associate with the new item.

itemData A Macintosh Memory Manager handle to the item’s variable-length data.

The AddCol | ecti onl t enHdl function adds an item to the collection referenced by the
t ar get parameter. This new item contains:

n the collection tag specified by the t ag parameter

n the collection ID specified by the i d parameter

n the attributes specified by the default attributes of the target collection
n the variable-length data specified by the i t enDat a parameter

This function copies the information referenced by the i t enDat a parameter into the
new item; after calling this function, you may alter this information or free the memory
referenced by this parameter without affecting the collection.

If the target collection already contains an item with the same collection tag and
collection ID as specified in the t ag andi d parameters, this function removes the
variable-length data from the original item and replaces it with the new data, unless the
existing item is locked. If it is locked, this function returns a

col I ectionltenmlockedErr result code.
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menful | Err -108 Can’t allocate memory.
col I ectionlteniLockedErr —5750 Can’t replace locked item.

For information about collection items, see “Collection Items” beginning on page 5-8.

For information about locking collection items, see “Getting and Setting the Attributes of
an Item” beginning on page 5-24. To lock a collection item, use the functions described in
“Editing Item Attributes” beginning on page 5-82.

To add or replace a collection item using a pointer (rather than a handle) to the item’s
variable-length data, use the AddCol | ect i onl t emfunction, described on page 5-62.

To replace a collection item using the item’s collection index (rather than the item’s
collection tag and collection ID), use the Repl acel ndexedCol | ecti onl t erHdlI
function, described in the next section.

ReplacelndexedCollectionltemHdl

DESCRIPTION

You use the Repl acel ndexedCol | ecti onl t enHdl function to replace the
variable-length data of an item in a collection given the item’s collection index,
specifying the item’s new variable-length data using a handle rather than a pointer and a
data size.

OSErr Repl acel ndexedCol | ectionltenHdl (Col | ection target,
| ong i ndex,
Handl e itenData);

t ar get A reference to the collection containing the item you want to replace.
i ndex The collection index associated with the item you want to replace.
itemData A Macintosh Memory Manager handle to the new variable-length data.

The Repl acel ndexedCol | ecti onl t enHdl function replaces the variable-length data
of an item in the t ar get collection. You specify which item to replace using the i ndex
parameter. If the target collection does not contain an item whose collection index
matches the value of the i ndex parameter, this function returns a

col | ecti onl ndexRangeErr result code.
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If the target collection does contain an item with the specified index, this function
replaces the data in that item with new data (if the existing item is not locked—if it is,
this function returns acol | ecti onl t enLockedEr r result code). The resulting item
contains

n the same collection tag as the original item

n the same collection ID as the original item

n the same attributes as the original item

n the variable-length data specified by the i t enDat a parameter

This function copies the information referenced by the i t enDat a parameter into the
collection item; after calling this function, you may alter this information or free the
memory referenced by this parameter without affecting the collection.

mentul | Err -108 Can’t allocate memory.
col I ectionlteniLockedErr —5750 Can’t replace locked item.
col | ecti onl ndexRangeErr —5752 Index is out of range.

For information about collection items, see “Collection Items” beginning on page 5-8.

To replace a collection item using a pointer (rather than a handle) to the item’s
variable-length data, use the Repl acel ndexedCol | ect i onl t emfunction, described
on page 5-63.

To replace a collection item using the item’s collection tag and collection ID (rather than
the item’s collection index), use the AddCol | ect i onl t enHdl function, described in the
previous section.

GetCollectionltemHdl

5-94

You can use the Get Col | ecti onl t enHdl function to obtain a copy of the
variable-length data associated with a collection item given the item’s collection tag and
collection ID. You must provide a valid Macintosh Memory Manager handle for this
function to copy the data into.

OSErr CGetCol |l ectionltenHdl (Collection source,
Col I ectionTag tag,
long id,
Handl e itenData);
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source A reference to the collection object containing the item whose data you
want to retrieve.

t ag The collection tag associated with the item whose data you want to
retrieve.

id The collection ID associated with the item whose data you want to
retrieve.

itemData A handle to a block of memory to contain the item’s data. On return, this
memory contains a copy of the data associated with the specified item.
You may specify the constant dont Want Dat a for this parameter if you
do not want a copy of the item’s data.

DESCRIPTION

The Get Col | ecti onl t enHdl function allows you to obtain a copy of the
variable-length data associated with a specific collection item. You specify a collection
object using the sour ce parameter and you specify an item in that collection using the
t ag andi d parameters. If you provide a valid Macintosh Memory Manager handle in
the i t enDat a parameter, the function uses this parameter to return a copy of the
variable-length data associated with the specified collection item.

RESULT CODES

mentul | Err -108 Can’t allocate memory.
col | ecti onl t emNot FoundEr r -5751 Can’t locate item.

SEE ALSO
For information about collection items and their associated collection tags, collection IDs,
and variable-length data, see “Collection Items” beginning on page 5-8.
For examples using this function, see “Retrieving the Variable-Length Data From an
Item” beginning on page 5-33.

To retrieve the data associated with a collection item into a block of memory referenced
by a pointer (rather than a handle), use the Get Col | ect i onl t emfunction, described
on page 5-71.
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GetlndexedCollectionltemHdl

DESCRIPTION

RESULT CODES

SEE ALSO

5-96

You can use the Get | ndexedCol | ecti onl t enHdl function to copy the
variable-length data associated with a collection item into a Macintosh Memory Manager
handle, given the item’s collection index.

OSErr GCetl ndexedCol | ectionltenHdl (Col | ection source,
| ong i ndex,
Handl e itenData);

source A reference to the collection object containing the item whose data you
want to retrieve.

i ndex The collection index associated with the item whose data you want to
retrieve.

itemData A handle to a block of memory to contain the item’s data. On return, this
memory contains a copy of the data associated with the specified item.

The Get | ndexedCol | ecti onlt enHdl function allows you to obtain a copy of the
variable-length data associated with a specific collection item. You specify a collection
object using the sour ce parameter and you specify an item in that collection using the
i ndex parameter. If you provide a valid Macintosh Memory Manager handle in the

i t enrDat a parameter, the function uses this parameter to return a copy of the
variable-length data associated with the specified collection item.

mentul | Err -108 Can’t allocate memory.
col | ecti onl t emNot FoundEr r -5751 Can’t locate item.

For information about collection items and their associated collection tags, collection IDs,
and variable-length data, see “Collection Items” beginning on page 5-8.

For examples using this function, see “Retrieving the Variable-Length Data From an
Item” beginning on page 5-33.

To retrieve the data associated with a collection item into a block of memory referenced
by a pointer (rather than a handle), use the Get Col | ecti onl t emfunction, described
on page 5-71.
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FlattenCollectionToHdlI

DESCRIPTION

RESULT CODES

SEE ALSO

You use the Fl att enCol | ecti onToHdIl utility function to flatten a collection into a
Macintosh Memory Manager handle.

CSErr Fl attenCol | ectionToHdl (Col | ecti on source
Handl e fl attened);

source The collection that you want to flatten into a handle.
flattened A handle to contain the flattened data.

This function flattens the collection referenced by the sour ce parameter into a block of
memory referenced by the handle you provide in the f | at t ened parameter.

You must provide a valid collection object reference in the sour ce parameter and a
valid Macintosh Memory Manager handle in the f | at t ened parameter. You may
specify a handle of size 0; this function resizes the handle as necessary to hold the
flattened data.

menful | Err -108 Can’t allocate memory.

For examples of this function, see “Reading Collections From and Writing Collections to
Disk” beginning on page 5-41.

For an example that shows one possible implementation of this function, see “Flattening
and Unflattening a Collection” beginning on page 5-37.

To flatten a collection directly to disk, use the Fl at t enCol | ect i on function, described
on page 5-88.

To unflatten a collection from a block of memory referenced by a handle, use the
Unfl attenCol | ecti onFronHdl function, described in the next section.
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UnflattenCollectionFromHdl

DESCRIPTION

RESULT CODES

SEE ALSO

You use the Unf | at t enCol | ecti onFr onmHdl utility function to unflatten a collection
that was flattened using the Fl att enCol | ecti onToHdl utility function.

CSErr UnflattenCol | ectionFronHdl (Col | ection target
Handl e fl attened);

t ar get A reference to a collection object in which to store the unflattened
information.

flattened A handle to the data that was previously flattened.

This function unflattens the information referenced by the handle you provide in the
flattened parameter and stores the unflattened collection in the collection object
referenced by the t ar get parameter. You must provide a reference to a valid collection
objectin the t ar get parameter and a valid Macintosh Memory Manager handle in the
fl at t ened parameter.

menful | Err -108 Can’t allocate memory.
col |l ecti onVersi onErr -5753 Unrecognized version/data may be corrupt.

For examples of this function, see “Reading Collections From and Writing Collections to
Disk” beginning on page 5-41.

For an example that shows one possible implementation of this function, see “Flattening
and Unflattening a Collection” beginning on page 5-37.

To unflatten a collection directly from disk, use the Unf | at t enCol | ect i on function,
described on page 5-90.

To flatten a collection to a block of memory referenced by a handle, use the
Fl att enCol | ecti onToHdl function, described in the previous section.

Reading Collections From Resource Files
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The function described in this section creates a collection object and initializes it with
information stored ina ' cl t n" resource. You can find more information about' cl t n’
resources in “The Collection Resource” beginning on page 5-102.

You should be familiar with the information in the “Resource Manager” chapter of Inside
Macintosh: More Macintosh Toolbox before using this function.
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GetNewCollection

DESCRIPTION

RESULT CODES

SEE ALSO

Use the Get NewCol | ect i on utility function to read a collection in from a collection
(" cl tn")resource.

Col I ection Get NewCol | ection(short collectionlD);

collectionlD
The resource 1D associated with the collection resource from which you
want to create the new collection object.

function result A reference to the new collection object.

This function searches the current resource file path for a collection (' cl t n' ) resource
with the resource ID specified by the col | ecti onl D parameter. If it finds such a
resource, this function creates a new collection object, initializes it with the information
stored in the resource, and returns a reference to it as the function result.

If this function does not find a collection resource with the specified resource ID, it
returns ni | as the function result.

You can use the MenEr r or and ResEr r or functions to check for other errors after
calling this function.

mentul | Err -108 Can’t allocate memory.
r esNot Found -192 Resource not found.

For an example using this function, see “Reading a Collection From a Collection
Resource” beginning on page 5-44.

For information about collection resources, see “The Collection Resource” beginning on
page 5-102.

For more information about resources in general, see the “Resource Manager” chapter of
Inside Macintosh: More Macintosh Toolbox.
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Application-Defined Functions

This section describes two types of functions that you can provide to the Collection
Manager:

n the callback function that you provide to the Fl at t enCol | ecti on,
FlattenParti al Col |l ection,andUnfl attenCol | ecti on functions

n the exception procedure that you can provide for any collection object

MyFlattenProc

DESCRIPTION

5-100

You provide the MyFl at t enPr oc function to read or write flattened collection data.
OSErr MyFl attenProc(l ong size, void *data, void *refCon);

si ze The size of the block of flattened data to read or write.

dat a A pointer to the block of flattened data. When flattening, this pointer
points to the data your callback function should write. When
unflattening, your callback function should read flattened data into the
memory pointed to by this parameter.

r ef Con A value you provide to the Fl at t enCol | ect i on function or
Unfl att enCol | ecti on function that the Collection Manager passes on
to your callback function.

You create this function to pass to the Fl at t enCol | ecti on,
Fl attenParti al Col | ecti on,andUnfl attenCol | ecti on functions when
flattening or unflattening a collection.

As the Collection Manager is flattening a collection, it repeatedly calls this callback
function to process sequential blocks of flattened data. Each time it calls this function, it
provides a pointer to the current block of flattened data in the dat a parameter and the
size of the current block in the si ze parameter. You can process this data in a number of
ways: appending it to a handle-based block of memory, writing it to disk, and so on.

When unflattening a collection, the Collection Manager repeatedly calls this function to
obtain blocks of flattened data. The Collection Manager specifies the size of the
requested block in the si ze parameter, and your function should read or copy

the requested number of bytes of flattened data into the block of memory pointed to
by the dat a parameter.
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In either case, the Collection Manager passes in the r ef Con parameter the same value
you originally passed as the r ef Con parameter to the Fl att enCol | ecti on,

Fl attenPartial Col | ection,orUnflattenCol | ecti on function. You can use this
parameter as a pointer to a structure containing relevant state information you need
when reading or writing the flattened data.

If the execution of this function results in any fatal error, you should return the error
code back to the Collection Manager as the function result. If the function executes
successfully, you should return the noEr r error code as the function result.

SEE ALSO
For more information about the flattening and unflattening functions, see “Flattening
and Unflattening a Collection” beginning on page 5-88.
For examples of this function, see “Flattening and Unflattening a Collection” beginning
on page 5-37.

MyExceptionProc
You provide the MyExcept i onPr oc function (an exception procedure) to handle errors
that occur when operating on a collection object.
OSErr MyExceptionProc(Collection target, OSErr whichErr);
t ar get A reference to the collection object for which the error occurred.
whi chErr The result code associated with the error that occurred.

DESCRIPTION

You create this function to install in a collection object using the

Set Col | ecti onExcept i onPr oc function. Subsequently, whenever the Collection
Manager is operating on that collection object and an error occurs, the

Collection Manager calls this function, sending it a reference to the collection for
which the error occurred and the result code associated with the error. You can use
this information to handle the error appropriately for your application.

You can use an exception procedure to respond to an error in a number of ways:

n You can change the error from one result code to another by returning as the function
result the new result code.

n You can handle the error and return the noEr r error code, which indicates that the
Collection Manager should return control to the place in your application that
generated the error, as if no error had occurred.

n You can use the ANSI C functions set j np and| ongj np to jump out of the exception
procedure into code to handle the error.
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SEE ALSO

For an example of an exception procedure see “Installing an Exception Procedure”
beginning on page 5-45.

To install an exception procedure in a collection object, use the
Set Col | ecti onExcept i onPr oc function, which is described on page 5-59.

To obtain a pointer to an existing exception procedure in a collection object, use the
Get Col | ecti onExcept i onPr oc function, which is described on page 5-58.

Resources

This section describes the structure of the collection resource and the meaning of its
fields.

The Collection Resource

The Collection Manager provides the Get NewCol | ect i on function, described on
page 5-99, to create a new collection object and initialize it using information stored in a
collection (' cl t n' ) resource. Listing 5-28 shows the structure of the collection resource
in Rez format.

Listing 5-28 A Rez template fora' cl tn' resource

type 'cltn' {
| ongi nt = $$Count O (I tenArray);
array |ltemArray
{
longint; /* tag */
longint; /* id */
bool ean itemnl ocked = false, /* defined attributes */
i temLocked = true;
bool ean itenmNonPersistent = fal se,
itenPersistent = true;
unsigned bitstring[14] = 0; /* reserved attributes */
unsi gned bitstring[16] userBits; /* user attributes */
wstring;
ali gn word;
b
b
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The collection resource has two parts:

n

n

a count of the number of items in the resource

an array of items

Each item in the array specifies

n

n

n

the collection tag for that item

the collection ID for the item

a Boolean value representing the lock attribute for the item

a Boolean value representing the persistence attribute for the item
14 bits representing the 14 reserved attributes for the item

16 bits representing the 16 user-defined attributes for the item

a string containing the variable-length data for the item

Collection Manager Reference
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Summary of the Collection Manager

Data Types

Optional Return Value Constants

enum {
dont Want Tag = 0L,
dont Want | d = 0L,
dont Want Si ze = 0L
dontWAnt Attri but es = 0L
dont Want | ndex = 0L,
dont Want Dat a = 0L

}

Attributes Masks

enum {
noCol | ectionAttributes
all Coll ectionAttributes
user Col | ectionAttri butes
defaul t Col | ectionAttributes

H

Attribute Bit Numbers

enum {
col l ecti onUserOBi t =0,
col l ectionUser 1Bi t =1,
col | ecti onUser 2Bi t = 2,
col l ecti onUser 3Bi t = 3,
col l ectionUser4Bit 4,
col | ecti onUser5Bit = 5,
col l ecti onUser 6Bi t 6,
col l ectionUser 7Bi t =7,
col | ecti onUser 8Bi t 8,
col l ecti onUser9Bi t =09,
coll ectionUser10Bit = 10,
collectionUser11Bit = 11,

/* don’t
[* don't
/* don’t
/* don’t
[* don't
/* don’t

want
want
want
want
want
want

0x00000000,
OxFFFFFFFF,
0x0000FFFF,
0x40000000

collection tag returned */
collection ID returned */

size of data returned */
attributes returned */
collection index returned */
vari abl e-1 ength data returned */

/* no attributes bits set */
/[* all attributes bits set */
[* user attributes bits set */
/* unl ocked, persistent */

/* for use by application */
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collectionUser12Bit = 12,
col l ectionUser13Bit = 13,
collectionUser14Bit = 14,
coll ectionUser15Bit = 15,
col l ecti onReservedOBit = 16, /* reserved for use by Apple */
col | ecti onReservedlBit = 17,
col | ecti onReserved2Bit = 18,
col |l ecti onReserved3Bit = 19,
col | ecti onReserved4Bit = 20,
col | ecti onReserved5Bit = 21,
col |l ecti onReserved6Bit = 22,
col | ecti onReserved7Bit = 23,
col | ecti onReserved8Bit = 24,
col |l ecti onReserved9Bit = 25,

col | ecti onReservedlOBit = 26,
col | ecti onReservedl1Bit = 27,
col l ecti onReserved12Bit = 28,
col | ecti onReservedl13Bit = 29,

col |l ecti onPersi stenceBit 30, [/* currently defined by Apple */
col | ecti onLockBit = 31

b

Attribute Bit Masks

enum {
col l ecti onUserOMask = 1L << collectionUserOBit,
col | ecti onUser 1Mask = 1L << collectionUser1Bit,
col | ectionUser2Mask = 1L << collectionUser2Bit,
col l ecti onUser3Mask = 1L << collectionUser3Bit,
col | ecti onUser4Mask = 1L << coll ectionUser4Bit,
col l ecti onUser5Mask = 1L << collectionUser5Bit,
col l ecti onUser6Mask = 1L << collectionUser6Bit,
col l ecti onUser 7Mask = 1L << collectionUser7Bit,
col | ecti onUser8Mask = 1L << collectionUser8Bit,
col l ecti onUser9Mask = 1L << collectionUser9Bit,
col | ecti onUser 10Mask = 1L << coll ecti onUser 10Bi t,
col l ectionUser11Mask = 1L << collectionUser11Bit,
col l ecti onUser 12Mask = 1L << coll ecti onUser 12Bi t,
col | ecti onUser 13Mask = 1L << coll ecti onUser13Bit,
col l ecti onUser 14Mask = 1L << coll ecti onUser14Bit,
col l ecti onUser 15Mask = 1L << coll ecti onUser 15Bi t,
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col | ecti onReservedOMask = 1L << coll ecti onReservedOBit,
col l ecti onReservedlMask = 1L << col |l ecti onReservedlBit,
col | ecti onReserved2Mask = 1L << coll ecti onReserved2Bit,
col | ecti onReserved3Mask = 1L << coll ecti onReserved3Bit,
col l ecti onReserved4Mask = 1L << col |l ecti onReserved4Bit,
col | ecti onReserved5Mask = 1L << coll ecti onReserved5Bit,
col | ecti onReserved6Mask = 1L << coll ecti onReserved6Bit,
col l ecti onReserved7Mask = 1L << col |l ecti onReserved7Bit,
col | ecti onReserved8Mask = 1L << coll ecti onReserved8Bit,
col | ecti onReserved9Mask = 1L << coll ecti onReserved9Bit,
col | ecti onReser ved10Mask 1L << coll ectionReservedl0Bit,
col | ecti onReservedllMask 1L << coll ectionReservedllBit,
col | ecti onReservedl2Mask 1L << coll ecti onReserved12Bit,
col | ecti onReser ved13Mask 1L << coll ectionReservedl3Bit,

col | ecti onPersi stenceMask = 1L << col | ecti onPersi stenceBit,
col | ecti onLockMask = 1L << col | ecti onLockBit

Functions

Creating and Disposing of Collection Objects

Col I ection NewCol | ection (void);
voi d Di sposeCol | ection (Collection target);

Cloning and Copying Collection Objects

Col l ection O oneCollection (Collection target);
| ong Count Col | ecti onOmers (Coll ection source);

Col I ection CopyCol | ection (Col | ecti on source,
Col l ection target);
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Getting and Setting the Exception Procedure for a Collection
Col | ecti onExcepti onProc Get Col | ecti onExcepti onProc
(Col l ection source);

voi d Set Col | ecti onExcepti onProc
(Col l ection target,
Col | ecti onExcepti onProc newkxcepti onProc);

Getting and Setting the Default Attributes for a Collection
I ong Get Col | ectionDefaul t Attributes
(Col | ection source);

voi d SetCol | ectionDefaul t Attributes
(Coll ection target,
| ong whi chAttributes,
| ong newAttri butes);

Adding and Replacing Items in a Collection

OSErr AddCol | ectionltem (Col l ection target,
Col l ectionTag tag, long id,
long itentize, void *itenData);

OSErr Repl acel ndexedCol | ectionltem
(Coll ection target, |ong index,
long itentize, void *itenData);

Removing Items From a Collection

OSErr RenmpveCol l ectionltem (Collection target,
Col l ectionTag tag, long id);

OSErr Renpvel ndexedCol | ecti onltem
(Collection target, |ong index);

voi d PurgeCol | ection (Col l ection target,
| ong whi chAttri butes,
| ong mat chi ngAttri butes);

voi d PurgeCol | ecti onTag (Collection target, CollectionTag tag);
voi d EnptyCol | ection (Collection target);
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Counting Items in a Collection

I ong Count Col | ectionltens (Col I ection source);

| ong Count TaggedCol | ecti onltens
(Col l ection source, CollectionTag tag);

Retrieving the Variable-Length Data From an Item

OSErr CGet Col |l ectionltem (Col l ecti on source,
Col l ectionTag tag, long id,
long *itentSize, void *itenData);
OSErr Cet | ndexedCol | ectionltem
(Col I ection source, |ong index,
long *itentSize, void *itenData);
OSErr CGet TaggedCol | ectionltem
(Col I ection source,
Col l ectionTag tag, |ong position,
long *itenti ze, void *itenData);

Getting Information About a Collection Item

OCSErr GetCollectionltem nfo (Collection source,
Col l ectionTag tag, long id,
I ong *index, long *itentize,
long *attributes);
OSErr Cetl ndexedCol |l ectionltem nfo
(Col l ection source, |ong index,
Col  ectionTag *tag, |ong *id,
long *itentize, long *attributes);
OSErr CGet TaggedCol | ectionltem nfo
(Col l ection source,
Col l ectionTag tag, |ong position,
long *id, long *index,
long *itentize, void *attributes);

Editing Item Attributes

OSErr SetColl ectionltem nfo
(Col l ection target,
Col l ectionTag tag, long id,
| ong whichAttributes, long newAttributes);
OSErr Set | ndexedCol | ectionltem nfo
(Collection target, |ong index,
 ong whichAttributes, long newAttributes);
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Getting Information About Collection Tags
Bool ean Col | ecti onTagExi sts

(Col I ection source,
| ong Count Col | ecti onTags (Col l ection source);

OSErr Cet | ndexedCol | ectionTag
(Col l ecti on source,

Col | ectionTag tag);

| ong whi chTag,

Col | ectionTag *tag);

Flattening and Unflattening a Collection

CSErr Fl attenCol | ecti on (Col l ecti on source,

Col | ecti onFl attenProc fl attenProc,

voi d *ref Con);

OSErr FlattenPartial Coll ection
(Col I ection source,

Col | ecti onFl attenProc fl attenProc,

voi d *ref Con,

| ong whi chAttributes,
| ong mat chi ngAttri butes);

CSErr UnflattenCol |l ection (Col l ection target,

Col | ecti onFl attenProc fl attenProc,

void *refCon);

Working With Macintosh Memory Manager Handles

OSErr AddCol | ecti onl t enHdI (Col l ection target,
Col l ectionTag tag,

Handl e itenData);

OSErr Repl acel ndexedCol | ecti onl t entHdl
(Col l ection target,
Handl e itenData);
(Col l ecti on source,
Col l ectionTag tag,
Handl e itenData);

OSErr Cet | ndexedCol | ecti onltenHdl

(Col I ection source,
Handl e itenData);

OSErr Get Col | ectionl t enHdl

OSErr Fl attenCol |l ecti onToHdI
(Col I ection source,

OSErr Unfl attenCol | ecti onFr omHdl
(Col l ection target,

Summary of the Collection Manager

long id,
| ong i ndex,
long id,
| ong i ndex,

Handl e fl attened);

Handl e fl attened);
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Reading Collections From Resource Files
Col | ection Get NewCol | ection (short collectionlD);

Application-Defined Functions

CSErr MyFl att enProc (long size, void *data, void *refCon);
OSErr MyExcepti onProc (Collection target, OSErr whichErr);
Resources

The Collection Resource

type 'cltn' {
| ongi nt = $$Count O (I tenArray);
array |temArray
{
longint; /* tag */
longint; /* id */
bool ean itenlnl ocked = false, /* defined attributes */
i temLocked = true;
bool ean itemNonPersistent = fal se
itemPersistent = true
unsigned bitstring[14] = 0; /* reserved attributes */
unsigned bitstring[16] userBits; /* user attributes */
wstring;
ali gn word;

5-110 Summary of the Collection Manager



CHAPTER 6

Message Manager

Contents

About the Message Manager 6-4
Message Terminology 6-6
Global Data Storage for Printing Extensions and Printer Drivers
Message Sending and Forwarding 6-7
Using the Message Manager 6-8
Determining the Version of the Message Manager 6-8
Allocating Memory for and Disposing of Global Data 6-8
Setting and Getting Global Data for a Single Handler Instance
Setting and Getting Global Data for Multiple Handler Instances
Sending and Forwarding Messages 6-15
Message Manager Reference 6-16
Constants and Data Types 6-16
Message Manager Gestalt Selector 6-16
Message Globals Initiatialization Procedure 6-16
Functions 6-17
Allocating Memory for and Disposing of Global Data 6-17
NewMessaged obal s 6-17
D sposeMessaged obal s 6-18
Setting and Getting Global Data for a Single Handler Instance
Set MessageHandl er | nst anceCont ext 6-19
Get MessageHandl er | nst anceCont ext 6-20
Setting and Getting Global Data for Multiple Handler Instances
Set MessageHand!| er  assCont ext 6-21
Get MessageHand!| er d assCont ext 6-22
Sending and Forwarding Messages 6-22
SendMessage 6-23
For war dMessage 6-24
For war dThi sMessage 6-25
Driver- or Extension-Defined Functions 6-26
Messaged obal sl ni t Proc 6-26

Contents

6-7

6-10
6-12

6-19

6-21

6-1



6-2

CHAPTER 6

Summary of the Message Manager 6-27
Constants and Data Types 6-27
Functions 6-27
Application-DefinedFunctions 6-28

Contents



CHAPTER 6

Message Manager

The QuickDraw GX Message Manager is a part of the message-passing printing
architecture of QuickDraw GX. Read this chapter if you want to use the Message
Manager to develop printing extensions or printer drivers.

Because QuickDraw GX uses the Message Manager for printing, you should be familiar
with the chapter “Introduction to QuickDraw GX Printing” in Inside Macintosh:
QuickDraw GX Printing before reading this chapter.

If you want to use the Message Manager to create printing extensions and printer
drivers, you should also read Inside Macintosh: QuickDraw GX Printing Extensions and
Drivers.

This chapter introduces the Message Manager as it is used for printing with QuickDraw
GX. It then shows how to use Message Manager functions to

n allocate memory for and dispose of global data

n store global data for a single message handler instance

n store global data for multiple message handler instances
n send and forward messages

This chapter also contains reference information for constants, data types, and functions
associated with the Message Manager.
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About the Message Manager

On Macintosh systems in which QuickDraw GX is not installed, the Macintosh Printing
Manager calls the printer driver by loading appropriate code resource for the printer
driver, as shown in Figure 6-1.

Figure 6-1 Printing with the Macintosh Printing Manager
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In contrast, QuickDraw GX provides a low-level software manager called the Message
Manager to transfer control to the printer driver. Whenever an application makes a
printing call, QuickDraw GX interacts with the printer driver by calling the Message
Manager to request that the appropriate message be sent to the printer driver.
QuickDraw GX printing extensions may be inserted between QuickDraw GX and the
printer driver to modify the behavior of printing without changing the printer driver.
This approach greatly increases the flexibility of printing and allows printing
enhancements to be developed quickly and easily. Figure 6-2 shows the relationship of
the QuickDraw GX printing software components.
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Figure 6-2 Printing with QuickDraw GX
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QuickDraw GX predefines over a hundred messages. An application starts the printing
process by calling the QuickDraw GX printing application programming interface (API).
QuickDraw GX may perform the task itself or call the Message Manager to send one or
more messages to the application to initiate one or more steps in the following sequential
message chain; application, printing extensions, printer driver, and the default message
handler.

About the Message Manager 6-5



CHAPTER 6

Message Manager

The key to the QuickDraw GX extensible printing architecture is the sequential
relationship of the application, printing extensions, printer driver, and default message
handler for printing. Applications, printing extensions, and printer drivers are located in
the message stream so that they may override messages before the message gets to the
default message handler. This is the end of the line for any message that makes it to the
end of the chain. QuickDraw GX defines the normal printing characteristics that occur
unless modified by an application, printing extensions, or the printer driver. Printing
modification may occur when one or more messages are overridden. QuickDraw GX
sends a large number of printing messages during the printing process. Since many
messages are not normally overridden, QuickDraw GX provides a default printing
behavior for most messages via the default message handler.

A partial message override occurs when the application, printing extensions, or printer
driver perform one or more tasks in response to a message and then forward the
message to the next step in the message chain. A complete message override occurs
when the application, printing extensions, or printer driver perform one or more tasks in
response to a message and do not forward the message to the the next message handler
in the chain. Any message that is not explicitly overridden by a printing extension or
printer driver is implicitly forwarded to the next link in the sequential message chain. A
complete override of a message prevents the next extension, printer driver, or default
implementation in the chain from receiving the overridden message.

The Message Manager is not the only initiator of messages. Applications, printing
extensions, printer drivers, and QuickDraw GX not only make printing function calls,
but they can also initiate messages.

For additional information about printing with QuickDraw GX, see Inside Macintosh:
QuickDraw GX Printing. For additional information about how to use the QuickDraw GX
Message Manager and messages, see Inside Macintosh: QuickDraw GX Printing Extensions
and Drivers.

Message Terminology

In working with the Message Manager there are a number of terms that are useful to
describe the software components and their interactions.

A message object is the loose equivalent of an object in a fully object-oriented system. It
is the recipient of messages. A message object may also send messages to itself or to
another message object.

A message is a form of notification passed to a message object in order to have that
message object perform some operation.

A message handler is a component of a message class. A message class may consist of
one or more handlers, each of which overrides zero or more messages. Each message
handler may override some portion of the functionality of the handler below it in the
message class. Message classes are built up from message handlers, in a manner similar
to that in which a class in an object-oriented language is derived from other classes. To
forward is to invoke the override of the next handler in the chain for the current message.
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A message override is the loose equivalent of a method. It is the implementation, in
actual code, of a given message. The override performs the operation requested by
sending a message to a message object.

A message class is the loose equivalent of a class in a fully object-oriented system. It
defines the set of messages that message objects instantiated from it understand and
encapsulates the message handlers that implement the overrides corresponding to those
messages. Message classes define the acceptable set of messages for all handlers that
they encapsulate.

An instance is one copy of a message handler in memory.

Global Data Storage for Printing Extensions and Printer Drivers

Printing extensions and printer drivers are stand-alone code and do not enjoy the full
status of an application. When an application is launched, a memory block is
automatically allocated for the storage of globals. Unlike applications, stand-alone code
is never launched. It is simply loaded, and therefore no memory for globals is allocated.

As a result, if your printing extension or driver requires global data, it must allocate and
deallocate memory for this data. Global data can be stored as a constant, a handle, a
pointer, or in a so-called A5 world by the use of QuickDraw GX Message Manager
functions. QuickDraw GX will not dispose of your globals for you. You must explicitly
dispose of them yourself when you are done using them.

Each instance of a message handler can only see its data. If you want to limit access to
one instance of your message handler’s data, see the section “Setting and Getting Global
Data for a Single Handler Instance” beginning on page 6-10.

If you want to use common global data that is accessible to all instances of your
handlers, see the section “Setting and Getting Global Data for Multiple Handler
Instances” beginning on page 6-12.

To create an A5 world that limits the access of your global data to one copy of your
message handler, see the section “Allocating Memory for and Disposing of Global Data”
beginning on page 6-8.

For more information about the A5 world, see Inside Macintosh: Memory.

Message Sending and Forwarding

QuickDraw GX provides functions that allow you to send a specific message to the top
of the message chain (your application), forward a specific message to the next message
handler, or forward the current message to the next message handler. For additional
information about message sending and forwarding, see the section “Sending and
Forwarding Messages” beginning on page 6-15.
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This section describes how to

n determine the version of the Message Manager

n allocate and deallocate memory for globals

n create and retrieve global data for a single instance of the message handler
n create and retrieve global data for multiple instances of a message handler

n send and forward messages

Determining the Version of the Message Manager

To determine the current version of the QuickDraw GX Message Manager, you can call
the Gest al t function with the gest al t MessageMyr Ver si on selector ' ness' . The
gest al t MessageMyr Ver si on selector returns a 2-byte value indicating the version of
the QuickDraw GX Message Manager that is currently installed. The high-order byte is
the major version number and the low-order byte is the minor revision number.

The selector 'mess' is defined in the section “Message Manager Gestalt Selector”
beginning on page 6-16.

For more information about the Gest al t function, see the chapter “Gestalt Manager” in
Inside Macintosh: Operating System Utilities.

Allocating Memory for and Disposing of Global Data

You can use the NewiMessaged obal s function to request and allocate memory for
globals. You should only call this function while your application is performing a
message override.

You should always initialize your global data from a function other than the one in
which you call the NewMessaged obal s function. Otherwise, your development
environment may generate code with bad data references.
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Listing 6-1 gives an example of using the Newessaged obal s function to create an A5
world from an MPW programming environment.

Listing 6-1 Creating an A5 world for global data

gxShape gMyShape;
Handl e gMyHandl e;

CSErr Myl nitd obal Dat a()

{
CSErr err;
gMyShape = nil;
gMyHandl e = TenpNewHandl e(1024, &err);
return err;

}

CSErr Mylnitialize()

{
CSErr err;

/*
Create an A5 world, and initialize the
gl obal dat a.

*/
err = NewMessaged obal s(A5Si ze(), A5lnit);
if (lerr) err = Mylnitd obal Data();
return err;

}

The Myl ni t al i ze function is the override for the GXI ni ti al i ze message. The

Myl ni tial i ze function first sets up an A5 world, as required if an extension is going to
use global data. In this case the global data is the My Shape structure. Once you create
the A5 world by calling the NewMessage@@ obal s function, your global data will be
valid whenever your printing extension or printer driver is called. Once the
NewMessaged obal s function has been called, the extension or driver can initialize its
global data. In this example, the code uses a function called Myl ni t G obal Dat a todo
this.
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If you have allocated memory for your globals using the NewMessaged obal s
function, you must use the Di sposeMessaged obal s function to dispose of the
globals and deallocate their memory blocks when they are no longer needed.

Note that Di sposeMessaged obal s does not dispose of data and handles. These must
be disposed of by your code. First, you deallocate any memory that you have allocated
and then let QuickDraw GX deallocate memory that it has allocated for your global data.

Listing 6-2 shows how to dispose of global data and deallocate the memory that was
allocated in Listing 6-1.

Listing 6-2 Disposing of global data and deallocating memory

6-10

OSErr My Shut Down()
{/* Dispose of our global data */
if (gMHandle !'= nil)
D sposHandl e( GWHandl e) ;
/* dispose of the A5 world that was created in Mylnitialize */
D sposeMessaged obal s();
return noErr;

}

The NewMessaged obal s function is described on page 6-17. The
D sposeMessaged obal s function is described on page 6-18.

Global data is discussed in the section “Global Data Storage for Printing Extensions and
Printer Drivers” beginning on page 6-7.

Setting and Getting Global Data for a Single Handler Instance

You can use the Set MessageHandl er | nst anceCont ext function to store data that
can be used by a single instance of a message handler. A new instance of your message
handler is created each time a new printing job is created. For example, if four printing
jobs are created, four instances of the message handler are created. Each job has a unique
context called the instance context.

Listing 6-3 uses this function to store global data whenever a new printing job is
initiated. If there are multiple print jobs, this function will be called when each job is
started.
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Listing 6-3 Storing global data for a single message handler instance

typedef struct MyDat aRec {
| ong sonet hi ng;
| ong sonet hi ngHEl se;

} MyDat aRec, **MyDat aHdl ;

CSErr Mylnitialize()

{
OSErr err;
My Dat aHdl dat aHandl e;
/*
Create a new tenporary nenory handle, initialize
it, and store it as the nessage handler's instance
cont ext .
*/
dataHandl e = (MyDat aHdl ) TenpNewHandl e(si zeof ( MyDat aRec) ,
&err);
if (err == noErr)
{
Myl ni t Dat aHandl e( dat aHandl e) ;
Set MessageHandl er | nst anceCont ext ( dat aHandl e) ;
}
return err;
}

In Listing 6-3, you begin by creating a handle to store global data for the MyDat aRec
structure. Each message handler instance has a unique copy with unique values for the
fields of the data structure. If there is insufficient memory to create the handle, an error
will be generated. If the handler is successfully created, the handler is initialized. The
Set MessageHandl er | nst anceCont ext function is then used to store a reference to
the handle that can then be used by this message handler’s overrides. If you use this
code in an extension and four jobs were created for it, each job would have a handle to a
unique copy of a record for the structure.

You can use the Get MessageHandl er | nst anceCont ext function to retrieve the data
that you stored with the Set MessageHandl er | nst anceCont ext function. Listing 6-4
uses the Get MessageHandl er | nst anceCont ext function to return and dispose of

the handle containing the global data that was previously stored in Listing 6-3.
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Listing 6-4 Getting and disposing of global data
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OSErr My Shut Down()

{
MyDat aHdl dat aHandl e;
/*
Retrieve the nessage handler's instance context. If the
value returned isn't nil, it's a handle that we stored
earlier. Dispose of the handl e and set the instance
context to nil to "clear” it.
*/
dat aHandl e = (MyDat aHdl ) Get MessageHandl er | nst anceCont ext () ;
if (dataHandle !'= nil)
{
Di sposHandl e( (Handl e) dat aHandl e) ;
Set MessageHandl| er | nst anceCont ext (nil);
}
return noErr;
}

In Listing 6-4, the Get MessageHandl er | nst anceCont ext function is used to get the
previously stored handle containing the global data. If the handle isn’t ni | , it’s the
handl| e that was previously stored and it is disposed of. Finally, the

Set MessageHandl er | nst anceCont ext function is used to set the context data to

ni | . If the instance context is ni | , the handle was previously disposed of.

The Set MessageHandl er | nst anceCont ext function is described on page 6-19. The
Get MessageHandl er | nst anceCont ext function is described on page 6-20.

Global data is discussed in the section “Global Data Storage for Printing Extensions and
Printer Drivers” beginning on page 6-7.

Setting and Getting Global Data for Multiple Handler Instances

You can use the Set MessageHandl er G assCont ext function to store data that can be
used by multiple copies of your message handler in memory. This common data can be
accessed by multiple print jobs and eliminates the need for storing redundant data.
Listing 6-5 shows how to use the Set MessageHand| er Cl assCont ext function to
store global data that can be used by multiple handler instances.
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Listing 6-5 Storing global data for multiple handler instances

typedef struct MySharedbDat aRec {
unsi gned | ong owner Count;
| ong someDat a;
| ong sonmeMor eDat a;
} MyShar edDat aRec, **MyShar edDat aHdl ;

CSErr Mylnitialize()
{

CSEr r err = noErr;
My Shar edDat aHd| shar edDat aHdl ;

/*
Retrieve the nessage handler's class context. If the

value returned is nil, the class context isn't set up.

that case, create a new handle, initialize

I'n

it, set its owner count to 1, and store it in our class

cont ext.

If the class context has been set up, retrieve the data
handl e and increnent its owner count. (W will use the

owner count in our gxShutDown nessage override.)
*/
shar edDat aHdl = ( MyShar edDat aHdl )
Get MessageHandl| er d assCont ext () ;

if (sharedDataHdl == nil)
{
shar edDat aHdl = ( MyShar edDat aHdl )
TenpNewHand| e( si zeof ( MyShar edDat aRec) ,
if (lerr)
{
Myl ni t Shar edDat aHandl e( shar edDat aHdl ) ;
(*shar edDat aHdl ) - >owner Count = 1;
Set MessageHandl er O assCont ext (shar edDat aHdl ) ;

}

el se
++(*shar edDat aHdl ) - >owner Count ;

return err;

Using the Message Manager
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In contrast to the instance context that is always ni | as you enter into an initialize
routine, with the class context you can’t assume that the context is ni | . For example,
you may be the third instance of this message handler. As a result, you need to test to see
if the class context is already set up. If it is, you increment the owner count. If it isn’t you
se tup the context. This ensures that the class context is only set up once Listing 6-5
shows how to use the owner count to set up the class context. If the class context is not
ni |, then you increment the owner count. Otherwise, create the handle, set the owner
count to 1, and store the class context.

Youcanusethe Get MessageHandl er O assCont ext function to retrieve data that has
been stored by the Set MessageHand| er C assCont ext function. Listing 6-6 shows
how to retrieve a message handler’s class context and use the information during
shutdown.

Listing 6-6 Retrieving a message handler’s class context

6-14

OSErr My Shut Down()

{
My Shar edDat aHd| shar edDat aHdl ;

/*
Retrieve the nessage handler's class context. |If the
value returned is nil, the class context isn't set up.
O herw se, decrenment our data's owner count.
If the owner count falls below 1, dispose of the
actual data and set our class context to nil to
"clear" it.

*/
shar edDat aHdl = ( MyShar edDat aHdl )

Get MessageHandl er d assCont ext () ;

if (sharedDataHdl != nil)

{
if (--(*sharedbDat aHdl)->owner Count < 1)

{
D sposHandl e( (Handl ) shar edDat aHdl ) ;

Set MessageHand!| er  assCont ext (ni l);

return noErr;
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In Listing 6-6, you use the Get MessageHand!| er O assCont ext function to obtain and
use the class context during shutdown. If the class context is not ni | , you decrement the
owner count. If the owner count is less than 1, there are no other owners and you may
then dispose of the data. Using the owner count during shutdown prevents disposing of
data more than once.

The Set MessageHandl er Cl assCont ext function is described on page 6-21. The
Get MessageHandl er d assCont ext function is described on page 6-22.

Global data is discussed in the section “Global Data Storage for Printing Extensions and
Printer Drivers” beginning on page 6-7.

Sending and Forwarding Messages

Message objects can send a printing message to other clients in the message chain. When
a message is sent, QuickDraw GX receives it and sends it to the first message handler in
the chain. In Figure 6-2 this is the application.

QuickDraw GX provides two methods of sending messages. You can use a statement
with the format:

ankErr = Send_GXMessageNane(ar gunents);

A typical example is

ankErr = Send_GXConpl et eSpool Fi | e(theSpool Fil e);

Alternatively, you can use the SendMessage function to send a specified message to the

top of the message chain.

You can use the For war dMessage function to specify the message to be forwarded to
the next message handler. This function takes a selector that indicates the message to be
forwarded and has parameters that are message-specific.

For example, a four-up printing extension that maps four document pages onto one
physical page at print time may require that the GXCount Pages message be forwarded.
The GXCount Pages message has the following interface:

OSErr GXCount Pages (gxSpool File thePrintFile, |ong* nunPages);

You can use the For war dThi sMessage function to forward the current message to the
next message handler.

anErr = ForwardThi sMessage(gxCount Pages, thePrintFile, &nunPages);

All the QuickDraw GX For war d_xxx functions, where xxx is the QuickDraw GX
printing message to forward, are in-line aliases to the For war dThi sMessage function
with the message-specific parameters added for type-checking purposes. An example of
the recommended format for forwarding a message is:

ankErr = Forward_GXCount Pages(thePrintFile, &nunPages);
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The SendMessage function is described on page 6-23. The For war dMessage function
is described on page 6-24. The For war dThi sMessage function is described on
page 6-25.

Printing messages are described in the “Printing Messages” chapter of Inside Macintosh:
QuickDraw GX Printing Extensions and Drivers.

Message Manager Reference

This section provides reference information for constants, data types, and functions that
allow you to work with the QuickDraw GX Message Manager.

Constants and Data Types

This section describes the constants and data types used by the Message Manager.

Message Manager Gestalt Selector

The Gestalt selector ' ness’ can be used to determine which version, if any, of the
Message Manager is installed.

enum {
gest al t MessageMyr Ver si on = ' nmess'

H

Message Globals Initiatialization Procedure

You may supply your own initialization procedure for your globals using this type
definition.

typedef void (*Messaged obal slnitProc) (void *messaged obal s);

To install a message globals initialization procedure, use the NewMessaged obal s
function described on page 6-17.

For more about initializing your globals, see the section “Allocating Memory for and
Disposing of Global Data” beginning on page 6-8.
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This section describes the Message Manager functions you can use to
n allocate memory for and dispose of global data

n define and retrieve global data for a single handler instance

n define and retrieve global data for multiple handler instances

n send and forward messages

Allocating Memory for and Disposing of Global Data

This section describes the functions the QuickDraw GX Message Manager provides for
allocating and deallocating memory for your global data.

NewMessageGlobals

DESCRIPTION

You can use the NewMessaged obal s function to request and allocate memory for
globals.

OCSErr NewMessaged obal s (| ong nsgd obal sSi ze,
Messaged obal sl nit Proc aProc);

msgQd obal sSi ze
The size of the memory requested for global data.

aProc A pointer to an application-defined callback function that initializes and
allocates global data memory.

function result An error of type OSEr r indicating that the requested memory allocation
could not be completed.

The NewMessaged obal s function sets up a global world for your printing extension
or printer driver. This consists of allocating the specified amount of memory and
initializing it with the passed procedure. Once you have created a global world, you can
access your data just as you would if your printing extension or printer driver were an
application. Whenever your extension or driver is called, your data will be valid.

To establish an A5 world for your globals, the nsgd obal sSi ze parameter is

the A5Si ze function and the aPr oc parameter is the A51 ni t function. The A5Si ze and
A51 ni t functions are both Macintosh Programming Workshop (MPW) library routines.
The A5Si ze function determines how much memory is to be allocated for the A5

world. The A5I ni t function takes a pointer to the A5 globals and initializes them to the
appropriate values.
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When your extension or printing driver no longer needs the globals, you should release
the memory allocated by the NewMessaged obal s function by calling the
D sposeMessaged obal s function.

Global data and the A5 world are discussed in the sections “Global Data Storage for
Printing Extensions and Printer Drivers” beginning on page 6-7 and “Allocating
Memory for and Disposing of Global Data” beginning on page 6-8.

To dispose of printing extension and printer driver globals, use the
D sposeMessaged obal s function described in the next section.

The prototype for the application-defined callback function for global data initialization
is described on page 6-26.

DisposeMessageGlobals

DESCRIPTION

SEE ALSO

6-18

You can use the Di sposeMessaged obal s function to dispose of globals and
deallocate their memory blocks.

OSErr Di sposeMessaged obal s (voi d);

function result An error of type OSEr r indicating that the globals are not disposed of.

The Di sposeMessaged obal s function disposes of all globals and deallocates the
memory used by your printing extension or printer driver for globals. You should use
this function to free memory whenever your printing extension or printer driver no
longer requires globals.

Global data and the A5 world are discussed in the sections “Global Data Storage for
Printing Extensions and Printer Drivers” beginning on page 6-7 and “Allocating
Memory for and Disposing of Global Data” beginning on page 6-8.

To allocate memory for globals, use the NewMessaged obal s function described in the
previous section.
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Setting and Getting Global Data for a Single Handler Instance

This section describes the functions the QuickDraw GX Message Manager provides for
defining and retrieving global data for a single handler instance.

SetMessageHandlerInstanceContext

DESCRIPTION

SEE ALSO

You can use the Set MessageHandl er | nst anceCont ext function to store data that
can be used by a single handler.

voi d *Set MessageHandl er | nst anceCont ext (void *);

The Set MessageHandl er | nst anceCont ext function is used to store data that can be
used by only a single instance of a message handler. This data is specific to your
handler’s code and is unique to one copy in memory. The stored data can be in the form
of a long word constant, handle, or pointer to other data. The passed data can be
accessed only by the instance of the message handler that sets the data.

To retrieve the data that has been set by the Set MessageHandlI er | nst anceCont ext
function, use the Get MessageHandl| er | nst anceCont ext function described in the
next section.

To define common data that can be used by multiple instances of a handler, use the

Set MessageHand!| er  assCont ext function described on page 6-21. To retrieve the
common data that has been set, use the Get MessageHandl er G assCont ext function
described on page 6-22.

The use of the Set MessageHandl er | nst anceCont ext function is described in the
section “Setting and Getting Global Data for a Single Handler Instance” beginning on
page 6-10.

Global data is discussed in the section “Global Data Storage for Printing Extensions and
Printer Drivers” beginning on page 6-7.
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GetMessageHandlerlnstanceContext

You can use the Get MessageHandl er | nst anceCont ext function to retrieve data for
a single instance of a handler.

voi d *Get MessageHandl er | nst anceCont ext (void);

DESCRIPTION

The Get MessageHand!| er | nst anceCont ext function returns the data that you stored
using the Set MessageHandl er | nst anceCont ext function. This function returns the
data that was stored by the instance of a handler that is calling the

Get MessageHandl er | nst anceCont ext function.

If the Set MessageHandl| er | nst anceCont ext function has not been previously
called, the Get MessageHandl er | nst anceCont ext function will returnni | . If a
constant, handle, or pointer to other data has been stored, the

Get MessageHandl er | nst anceCont ext function returns the stored data.

SEE ALSO

The Set MessageHandl er | nst anceCont ext function is described in the previous
section.

To define common data that can be used by multiple handlers, use the

Set MessageHand!| er O assCont ext function described on page 6-21. To retrieve the
common data that has been set, use the Get MessageHandl er G assCont ext function
described on page 6-22.

The use of the Get MessageHandl er | nst anceCont ext function is described in the
section “Setting and Getting Global Data for a Single Handler Instance” beginning on
page 6-10.

Global data is discussed in the section “Global Data Storage for Printing Extensions and
Printer Drivers” beginning on page 6-7.
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Setting and Getting Global Data for Multiple Handler Instances

This section describes the functions the QuickDraw GX Message Manager provides for
defining and retrieving global data for multiple handler instances.

SetMessageHandlerClassContext

DESCRIPTION

SEE ALSO

You can use the Set MessageHandl er O assCont ext function to store data that can be
used by multiple instances of a message handler.

voi d *Set MessageHandl er C assContext (void *);

The Set MessageHandl er Cl assCont ext function is used to store data that can be
used by multiple instances of a message handler in one or more print jobs. The
parameter passed is a pointer to the | ong data. The stored data can be in the form of a
constant, handle, or pointer to additional data. This reference constant can be used by all
instances of a message handler.

To retrieve the data defined by the Set MessageHand! er C assCont ext function, use
the Get MessageHandl er O assCont ext function described in the next section.

The use of the Set MessageHandl er O assCont ext function is described in the
section “Setting and Getting Global Data for Multiple Handler Instances” beginning on
page 6-12.

To define data that can be used by only one handler, use the

Set MessageHandl er | nst anceCont ext function described on page 6-19. To retrieve
the data that has been set, use the Get MessageHandl er | nst anceCont ext function
described on page 6-20.

Global data is discussed in the section “Global Data Storage for Printing Extensions and
Printer Drivers” beginning on page 6-7.
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GetMessageHandlerClassContext

DESCRIPTION

SEE ALSO

You can use the Get MessageHand| er G assCont ext function to allow multiple
instances of your handler to retrieve common global data.

voi d *Get MessageHandl| er  assCont ext (void);

The Get MessageHandl er O assCont ext function returns common data that you
defined using the Set MessageHand! er Cl assCont ext function. This function can be
called by any instance of your handler.

If the Set MessageHand| er Cl assCont ext function has not been previously called,
the Get MessageHandl er O assCont ext function will return ni | . If a constant,
handle, or pointer has been stored, the Get MessageHand!| er Cl assCont ext function
returns the stored data. This function may be used by your handler to allow multiple
print jobs to share common global data.

To store the data that is retrieved by the Get MessageHandl er C assCont ext function,
use the Set MessageHandl er O assCont ext function described in the previous
section.

The use of the Get MessageHandl er O assCont ext function is described in the
section “Setting and Getting Global Data for Multiple Handler Instances” beginning on
page 6-12.

To store data that can be used by only one instance of a handler, use the

Set MessageHandl er | nst anceCont ext function described on page 6-19. To retrieve
the data that has been set, use the Get MessageHandl er | nst anceCont ext function
described on page 6-20.

Global data is discussed in the section “Global Data Storage for Printing Extensions and
Printer Drivers” beginning on page 6-7.

Sending and Forwarding Messages
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This section describes the functions the QuickDraw GX Message Manager provides for
sending and forwarding messages.
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SendMessage

DESCRIPTION

SEE ALSO

You can use the SendMessage function to send a specified message to the current
message target.

CSErr SendMessage (| ong nessageSel ector, .);

messageSel ect or
The number of the message to be sent to the message handler.

additional parameters
Parameters associated with the message sent.

function result An error of type OSEr r.

The SendMessage function dispatches a message to the topmost handler in the message
class that is the parent of the current message target.

The nessageSel ect or parameter indicates which message is to be sent.

The ellipsis character at the end of the parameter list indicates that the remaining
additional parameters are unspecified; the caller must pass whatever parameters are
expected by the recipient of the message identified by the nessageSel ect or
parameter. By definition, all message overrides return a result of type CSEr r. It is an
error to call the SendMessage function except from within a message handler. In any
other case, behavior is undefined.

The OSEr r error returned may indicate that the message could not be sent. If no error
occurs, the function result is noEr r. In addition, the receiving message handler may
return an error of type OSEr r.

To forward a specified message to the next message handler, use the For war dMessage
function described in the next section.

To forward the current message to the next message handler, use the
For war dThi sMessage function described on page 6-25.

The use of the SendMessage function is described in the section “Sending and
Forwarding Messages” beginning on page 6-15.
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ForwardMessage

DESCRIPTION

SEE ALSO

6-24

You can use the For war dMessage function to specify the message to be forwarded to
the next message handler.

CSErr Forwar dMessage (| ong nessageSel ector, ..);

messageSel ect or
The number of the message to be forwarded.

additional parameters
Parameters associated with the message sent.

function result An error of type OSEr r.

The For war dMessage function forwards the message specified by the

nmessageSel ect or parameter to the next message handler. This function is like the
For war dThi sMessage function, except that any message may be forwarded. The
nmessageSel ect or parameter indicates which message is to be forwarded, as in the
SendMessage function. By definition, all messages return a function result of type
CSErr.

The ellipsis character at the end of the parameter list indicates that the remaining
additional parameters are unspecified; the caller must pass whatever parameters are
expected by the recipient of the message identified by the nessageSel ect or
parameter. By definition, all message overrides return a result of type CSEr r. It is an
error to call the For war dMessage function except from within a message handler. In
any other case, behavior is undefined.

The CSEr r error returned may indicate that the message could not be forwarded. If no
error occurs, the function result is noEr r. In addition, the receiving message handler
may return an error of type OSEr r.

To send a specified message to the current message target, use the SendMessage
function described in the previous section.

To forward the current message to the next message handler, use the
For war dThi sMessage function described in the next section.

The use of the For war dMessage function is described in the section “Sending and
Forwarding Messages” beginning on page 6-15.
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ForwardThisMessage

DESCRIPTION

SEE ALSO

You can use the For war dThi sMessage function to forward the current message to the
next message handler.

CSErr Forwar dThi sMessage (..);

parameters Parameters associated with the message sent.

function result An error of type OSEr r.

The For war dThi sMessage function explicitly inherits the current message by
forwarding it to the next handler in the message class of the current message target. By
definition, all message overrides return a function result of type OSEr r.

The CSEr r error returned may indicate that the message could not be forwarded. If no
error occurs, the function result is noEr r. In addition, the receiving message handler
may return a result of type OSEr r.

The ellipsis character in the parameter list indicates that the parameters are unspecified;
the caller must pass whatever parameters are expected by the recipient of the message. It
is an error to call the For war dThi sMessage function except from within a message
handler. In any other case, behavior is undefined.

To send a specified message to the current message target, use the SendMessage
function described on page 6-23.

To forward a specified message to the next message handler, use the For war dMessage
function described in the previous section.

The use of the For war dThi sMessage function is described in the section “Sending and
Forwarding Messages” beginning on page 6-15.
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Driver- or Extension-Defined Functions

This section describes the callback function that you must provide for QuickDraw GX to
call when initializing global data.

MessageGlobalsInitProc

You can create an initialization function that requests and allocates memory for your
global data. The initialization function must have a prototype of this form:

typedef void (*Messaged obal sInitProc) (void *nessaged obal s);

messaged obal s
A pointer to the global data to be initialized.

DESCRIPTION

You must supply the Messaged obal sl ni t Proc function if you use the
Newiessaged obal s function to allocate memory for your global data. Once this
initialization function is installed, QuickDraw GX calls it whenever you use the
NewMessaged obal s function.

If your programming environment is MPW, you may use the A51 ni t function that
MPW provides to establish an A5 world for your global data:

void A5l nit (void *global Ptr);

SEE ALSO
The NewMessaged obal s function is described on page 6-17.

For more information on initializing you global data, see the section “Allocating
Memory for and Disposing of Global Data” beginning on page 6-8.
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Summary of the Message Manager

Constants and Data Types

Message Manager Gestalt Selector

#def i ne gestalt MessageMyr Version 'ness' /* gestalt version selector */

Message Globals Inititialization Procedure

typedef void (*Messaged obal sInitProc) (void *nmessaged obal s);

Functions

Allocating Memory for and Disposing of Global Data

OSErr NewMessaged obal s (1 ong megd obal sSi ze,
Messaged obal sl nit Proc aProc);

OSErr Di sposeMessaged obal s (void);

Setting and Getting Global Data for Multiple Handler Instances

voi d *Set MessageHandl| er  assCont ext
(void *);

voi d *Get MessageHandl| er d assCont ext
(void);

Setting and Getting Global Data for a Single Handler Instance

voi d *Set MessageHandl er | nst anceCont ext
(void *);

voi d *Get MessageHandl er | nst anceCont ext
(void);

Sending and Forwarding Messages

OSErr SendMessage (1 ong messageSel ector..);
CSErr Forwar dMessage (l ong nmessageSel ector, .);
OSErr Forwar dThi sMessage (.);
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Application-DefinedFunctions

Initializing Memory for Global Data

typedef void (*Messaged obal sIlnitProc) (void *nmessaged obal s);
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QuickDraw GX Stream Format

This chapter describes the format of the compressed data stream that results when the
QuickDraw GX GXFI at t enShape function is used. It also describes the use of such data
streams by print files and portable digital documents (PDDs). Read this chapter if you
need to uncompress QuickDraw GX stream format data and cannot use the QuickDraw
GXGXUnf | at t enShape function.

Before reading this chapter, you should be familiar with the information in the chapters
“Introduction to QuickDraw GX Objects” and “Shape Objects” in Inside Macintosh:
QuickDraw GX Objects.

The GXFI at t enShape and GXUnf | at t enShape functions and additional information
about the objects contained in the data stream are described in Inside Macintosh:
QuickDraw GX Objects. For more information on graphic shapes, see the shape-specific
chapters in Inside Macintosh: QuickDraw GX Graphics. For more information on
typographic shapes, see the shape-specific chapters in Inside Macintosh: QuickDraw GX
Typography. For more information on print files and portable digital documents, see the
chapter “Advanced Printing Features” of Inside Macintosh: QuickDraw GX Printing.

This chapter first describes the QuickDraw GX stream format, print file organization,
and portable digital documents. It then shows how you can

n use the GraphicsBug utility to flatten QuickDraw GX shapes
n analyze flattened shape data streams

n obtain information from a print file

About QuickDraw GX Stream Format

A QuickDraw GX data stream is a highly structured sequence of bytes that contains all
of the information required to store, print, or display QuickDraw GX objects.

QuickDraw GX provides a simple method for creating and interpreting a QuickDraw GX
data stream for shape objects. The GXFI at t enShape function creates the data stream
and the GXUnf | at t enShape function reconstructs objects from the data stream that the
GXFI at t enShape function previously created.

When the GXFl at t enShape function converts shape objects created by your
application from their original format to a QuickDraw GX stream format, the shape is
said to be flattened. When the GXUnFI at t enShape function interprets the data stream
of a flattened shape, the shape is said to be unflattened.

If QuickDraw GX is available and you need to flatten and unflatten QuickDraw GX
shapes, you just use the GXFI at t enShape and GXUnf | at t enShape functions. If
QuickDraw GX is not available and you need to unflatten a flattened shape, then you
need to create an interpreter for the QuickDraw GX data stream that was created when
the shape was flattened. The interpreter must be compatible with your current working
environment.
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Your interpreter needs to parse the data of the QuickDraw GX data stream to extract the
original meaning. The format of the data stream is public. This section describes the data
stream format and its use in print files and portable digital documents.

In addition to the GXFI at t enShape and GXUnf | at t enShape functions that create and
interpret the QuickDraw GX stream format for shapes, there are other flatten and
unflatten functions that perform flattening and unflattening operations on job objects,
job objects in a handle, collection objects, and fonts. These functions are not directly
related to the stream format.

The GXFI at t enJob and GXUnFl at t enJob functions provide your application with a
mechanism for flattening and unflattening all information associated with a job object by
specifying a pointer to a flattening function. For more information on these functions, see
the chapters “QuickDraw GX Printing” and “Core Printing Features” in Inside Macintosh:
QuickDraw GX Printing.

The GXFl at t enJobToHdl and GXUnf | att enCol | ecti onFr onHdl functions
provides your application with a means of flattening and unflattening all information
associated with a job object in a handle. For more information on these functions, see the
chapters “Introduction to Printing with QuickDraw GX” and “Core Printing Features” of
Inside Macintosh: QuickDraw GX Printing.

The GXFl at t enCol | ecti onand GXUnf | att enCol | ect i on functions flatten and
unflatten information in a collection object. For more information on this function, see
the chapter “Collection Manager” in this book.

The GXFI at t enFont function flattens a font so that it can be included in a flattened
shape. The GXFl att enFont function is described in the chapter “Font Objects” in Inside
Macintosh: QuickDraw GX Typography.

Characteristics

The QuickDraw GX data stream format is used whenever a QuickDraw GX shape is
stored to disk or printed. Likewise, the data stream must be interpreted whenever the
flattened shape is to be used. The QuickDraw GX stream format is

n Extensible. The data stream includes type constants called opcodes that specify the
meaning of the data that follows in the data stream and record size values that
indicate the number of bytes in the record that follow. The opcode and size are always
in the same format. If a reader of a QuickDraw GX data stream doesn’t understand
the information contained in the stream, the reader can choose to skip to the next
opcode. Some opcode constants are reserved for future expansion.

n Byte oriented. QuickDraw GX uses a byte-oriented stream format so that it is simple
for different processors to interpret the flattened shape information. Multiple
byte-oriented data streams, using words (2 bytes) or long words (4 bytes), are larger
and therefore are not as efficient for storing, retrieving, and printing shapes.

About QuickDraw GX Stream Format



CHAPTER 7

QuickDraw GX Stream Format

n Efficient. The QuickDraw GX data stream format contains a highly structured
optimized set of data that minimize the amount of irrelevant information. For
example, if your application creates a shape and then moves the shape to another
position, the flattened shape stream format describes only the final position of the
shape and does not include a description of the intermediate move.

n Compressed. The GXFI at t enShape function always applies a compression
algorithm to the flattened shape. The degree of compression that is achieved depends
upon the shape and the objects that make up the shape. If applying the compression
algorithm results in a data stream that is larger than the original, the original data is
adopted as the default. When you call the GXFI at t enShape function, you are
thereby always assured of a data stream format that is equal to or smaller than the
original data format. Data in a QuickDraw GX stream format consists of single bits,
multiple bits, a byte, multiple bytes, a word, multiple words, a long word, or multiple
long words. The QuickDraw GX compression algorithm attempts to minimize the
number of bits that are required to represent the data required to describe each object
and its properties. For example, the long fixed-point number 125.0, 0x007D0000,
requiring 4 bytes may be compressed to the byte 125, 0x7D, requiring only 1 byte. This
substitution makes the data stream 3 bytes smaller, while maintaining the integrity of
the data value. When the shape is unflattened, the byte must be converted back to its
original long value. The QuickDraw GX stream format also compresses the data
stream bytes that contain opcodes. These opcode bytes consist of a 2-bit field and a
6-bit field that are packed intol byte.

n Shape oriented. Each QuickDraw GX shape is described by a style object, ink object,
transform object, and shape object. When a QuickDraw GX shape is flattened, a new
data format is created that contains all of the essential information required to define
the original shape. All of the objects and properties that are required to describe all
of the QuickDraw GX shapes are included in the data stream.

Stream Design

The data stream includes type constants called opcodes that specify the meaning of the
data that follows in the data stream and record size values that indicate the number of
bytes in the record that follow.

Each QuickDraw GX data stream starts with a header. The header contains the version of
QuickDraw GX that produced the stream and flags that describe whether or not a list of
fonts and a list of glyphs used by the objects are provided for at the end of the stream.
This header is typically followed by the style object, ink object, transform object, and
shape object for the shape. This sequence is repeated for all subsequent shapes in the
data stream. The data stream is terminated after the last shape by the presence of a
termination object, as shown in Figure 7-1.
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Figure 7-1 A typical flattened shape data stream sequence
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Each header and object type in the data stream is counted. This results in the assignment
of reference numbers for headers and all object types, such as style, ink, and transform
objects. The reference number is the nth occurrence of a header or object type.

For example, each data stream always has a header (1), a typically a style object (1), ink
object (1), transform object (1), and shape object (1), where the references are given in
parentheses. Additional headers and object types in the data stream are assigned the
next incremental reference number. Figure 7-1 shows that shape 1 is defined by style
object (1), ink object (1), transform object (1), and shape object (1) and that shape 2 is
defined by style object (2), ink object (2), transform object (2), and shape object (2). shape
100 in this data stream (not shown) may use the ink object defined in shape 1 by
referencing ink object (1).

Besides the style, ink, transform, and shape objects, the data stream may also contain
additional objects. The following objects are flattened when referenced by shapes, inks,
and transforms:

n tag
n color set
n color profile

n other referenced objects
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Examples of other referenced objects are the shapes that represent clips, dashes, and the
styles and transforms in text faces.

The following objects are never flattened:
n Vview ports

n Vview devices

n View groups

Another rule regarding data stream design requires that all objects and their attributes in
the data stream must be defined before they are referenced. QuickDraw GX data streams
never forward-reference objects.

For example, the style, ink, and transform objects for a shape must always precede the
shape object that they describe in the data stream. In addition, if a style object has a text
face property and the text face property has a dash property, then the shape object for the
dash property must precede the style object in the data stream.

The data stream design does not require that the order of objects to be style, ink, and
transform. Because these objects do not reference each other, they can appear in any
order in the data stream, as long as they are defined prior to being referenced.

Each header and object in the data stream consists of an operation opcode byte, a data
type opcode byte, and optional data bytes. Figure 7-2 shows these basic data stream
format building blocks. This sequence is repeated from the beginning of the stream to
the end of the stream. The next sections describe each of these building blocks.

Figure 7-2 Basic components of a stream header or object
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Operation Opcode Byte

The first byte of a header or object is always an operation opcode byte. The operation
opcode byte contains both an operation opcode and the size in bytes of the record that
follows for the current object. The operation opcode either defines a new object, adds
data to the current default object, or references a previous object. The record length in
bytes includes the data type opcode byte and any data that may follow for the current
object. Figure 7-3 shows the format of the operation opcode byte.

Figure 7-3 The format of the operation opcode byte

The operation opcode and record size are always in the same stream format. This enables
a reader of the data stream to skip over parts of the data stream that are not understood.

Operation Opcode

Bits 6 and 7 of the operation opcode byte are the operation opcode. Table 7-1 summarizes
the 2-bit operation opcodes from the gxGr aphi csOper at i onOQpcode enumeration.

Table 7-1 Operation opcodes

Type Value Description

gxNew(hj ect Opcode 0x00 This opcode type defines a new object.

gxSet Dat aOpcode 0x40 This opcode type adds data to the current object.

gxSet Def aul t Opcode 0x80 This opcode type replaces the current default
with a previously defined object by specifying
its reference number.

gxReser vedOpcode 0xCO0 This opcode type is not currently defined and is
reserved for future use.
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Record Size

The record size defines the number of bytes required to define the header or object
record, not including the operation opcode byte. It is always 1 or larger. The record size
is given in either bits 0 through 5 of the operation opcode byte or within the bytes that
follow the operations opcode byte.

If the record size is larger than the value that can be represented in bits 0 through 5,
larger than 63, then a 0 appears in these 6 bits and the next byte in the data stream may
contain the record size.

If the record size is larger than the value that can be represented in the next byte, larger
than 255, then a 0 appears in this byte and the next word in the stream may contain the
record size.

If the record size is larger than the value that can be represented in the next word, larger
than 65,535, then a 0 appears in this word and the next long in the stream contains the
record size. A long can accommodate a record size up to 4,294,967,295 bytes.

Figure 7-4 shows the operation opcode byte on the left and the subsequent bytes in
which the record size is stored in 6-bits, a byte, a wor d, or al ong. The data stream
continues proceeds from left to right.
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Figure 7-4 Data format of the record size
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An example of a bit stream in which a long was required to accommodate a record size
of 404 bytes is described in the section “Analyzing a Flattened Bitmap Shape” beginning
on page 7-81.
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Data Type Opcode Byte

A data type opcode byte always follows the record size. This byte contains both a
compression type opcode and a data type opcode. Figure 7-5 shows the format of the
data type opcode byte.

Figure 7-5 The format of the data type opcode byte

Compression Type Opcode

Bits 6 and 7 of the data type opcode byte contain the compression type opcode. This
opcode specifies the type of compression used for the data that follows. The 2-bit
compression opcode constants from the gx TwoBi t Conpr essi onVal ues enumeration
specifies whether the next data are longs, words, bytes, or that no data follows. Table 7-2
lists the compression type opcode values.

Table 7-2 Compression values

Value Description

0x00 No compression has been applied. The data that follows are long words.
0x40 Word compression has been applied. The data that follows are words.
0x80 Byte compression has been applied. The data that follows are bytes.

0xCo Omit compression. No data follows.

The gxTwoBi t Conpr essi onVal ues enumeration is also used to interpret the
compression in the omit byte. For additional information about the interpretation of omit
bytes, see the section “Omit Byte Masks and Omit Byte Shifts” beginning on page 7-22.
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The relationship of the operation opcode, record size, compression type opcode, data
type opcode, and optional data for a header or object is shown in Figure 7-6.

7-14

Figure 7-6 Relationship of stream format components
il g
Cpearafion oponde Cperzion
— opende
Rracord size burte
Hezdar or -
chjmct ™ | ki presesion Wpe [t
— cpeosnde
byre Pracord
[t ype opoode ] e
[t fopdorm
- foptoral .
af = rafion
Cperalon opos | Ep?:odt
Rasond wize b
—
Header or | o i [t
cbject oy preesion Brpe | cponde
[t ype opoode b Famord
o
[ty ;
. {aptioral

The appearance or absence of data after the data type opcode byte depends upon the
values that appear in the operation opcode byte and the data type opcode byte.

If the gxNewChj ect Opcode constant appears in the operation opcode byte, a new
object follows. The new object copies the default values into the newly created object.
The default values may have been changed by the last object created of this type. If the
last object and the current object are equal, then the new object requires no additional
data for its definition. In this case, the stream following the new opcode byte contains
only the compression and data type opcode byte with compression set to no
compression.

If the gxSet Dat aOpcode constant appears in the operation opcode byte, the record
length is greater than 1 byte and object-specific data follows.

The gxSet Def aul t Opcode constant appears only after the current object type has been
defined. If the gxSet Def aul t OQpcode constant appears in the operation opcode byte,
the data type opcode contains the gxSt yl eTypeOpcode, gxl nkTypeCpcode, or

gxTr ansf or nTypeOpcode constant. The compression type opcode defines the
compression of the data of the object reference number that follows. This previously
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defined object becomes the default styles, ink, or transform for the shapes created
subsequently.

The sequence of the object-specific data that follows the data type opcode byte is
described in the next section. Subsections are provided for the header, shape data, style,
ink, transform, color profile, color set, tag, bit image, font name, and trailer objects.

Data Type Opcode

Bits 0 through 5 of the data type opcode byte contain the data type opcode. This

opcode specifies the type of data that follows. The type of data that follows depends
upon the current value of the operation opcode. If the operation opcode is

gxNewhj ect Opcode, the data type opcode describes a new object. These data

type opcodes are described in the next section. If the operation opcode is

gxSet Dat aOpcode, the data type opcode, specifies how the current object will

be modified. These data type opcodes are described in the sections “Data Type Opcodes
to Modify a Shape Object” beginning on page 7-17, “Data Type Opcodes to Modify a
Color Set Object” beginning on page 7-20, “Data Type Opcodes to Modify a Color Profile
Object” beginning on page 7-21, and “Data Type Opcodes to Modify a Transform Object”
beginning on page 7-21.

Data Type Opcodes for a New Object

When the current operation opcode is the gxNewChj ect Opcode constant, bits 0
through 5 of the data type opcode byte specify the data type opcode for the new object.
Data type opcode constants for header, style, ink, transform, color profile, color set, tag
type, bit image, font name, and trailer are defined in the gxG aphi csNewOpcode
enumeration. Data type opcode constants for empty, point, line, curve, rectangle,
polygon, path, bitmap, text, glyph, layout, full, and picture are defined in the
gxShapeTypes enumeration. Table 7-3 summarizes all of the data type opcodes for a
new object.

Table 7-3 Data type opcodes for a new object

Constant Value Description

gxHeader TypeOpcode 0x00 The data that follows is the header.
gxEnpt yType 0x01 The data that follows describes an empty

shape object. See the
GXNewShape( gxEnpt yType) function.

gxPoi nt Type 0x02 The data that follows describes a point
object. See the GXNewPoi nt function.

gxLi neType 0x03 The data that follows describes a line object.
See the GXNewLi ne function.

gxCurveType 0x04 The data that follows describes a curve
object. See the GXNewCur ve function.

continued
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Table 7-3 Data type opcodes for a new object (continued)

Constant Value Description

gxRect angl eType 0x05 The data that follows describes a rectangle
object. See the GXNewRect angl e function.

gxPol ygonType 0x06 The data that follows describes a polygon
object. See the GXNewPol ygons function.

gxPat hType 0x07 The data that follows describes a path
object. See the GXNewPat hs function.

gxBi t mapType 0x08 The data that follows describes a bitmap
object. See the GXNewBi t map function.

gxText Type 0x09 The data that follows describes a text object.
See the GXNewText function.

gxd yphType 0x10 The data that follows describes a glyph
object. See the GXNewd yph function.

gxLayout Type 0x11 The data that follows describes a layout
object. See the GXNewLayout function.

gxFul | Type 0x12 The data that follows describes a full shape
object. See the GXNewShape( gxFul | Type)
function.

gxPi ctureType 0x13 The data that follows describes a picture
object. See the GXNewPi ct ur e function.

gxStyl eTypeOpcode 0x28 The data that follows describes a style
object. See the GXNewSt y| e function.

gx|l nkTypeOpcode 0x29 The data that follows describes an ink
object. See the GXNewl nk function.

gxTr ansf or nTypeOpcode 0x2A The data that follows describes a transform
object. See the GXNewTr ansf or mfunction.

gxCol or Prof i | eOpcode 0x2B The data that follows describes a color
profile object. See the
GXNewCol or Pr of i | e function.

gxCol or Set Opcode 0x2C The data that follows describes a color set
object. See the GXNewCol or Set function.

gxTagTypeOpcode 0x2D The data that follows describes a tag object.
See the GXNewTag function.

gxBi t | mageOpcode 0x2E The data that follows describes a bit image,
the bits pointed to by a bitmap.

gxFont NameTypeQOpcode 0x2F The data that follows describes a font name.
See the GXNewFont function.

gxTrai |l er TypeOpcode 0x3F This opcode indicates the end of a data
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The omitted numbers are reserved by Apple Computer, Inc. for future use. You should
extend the stream format by using tag objects to encapsulate custom data. Tags are
described in the “Tag Objects” in Inside Macintosh:QuickDraw GX Objects.

Data Type Opcodes to Modify a Shape Object

When the current object is a shape object and the current operation opcode is the

gxSet Dat aOpcode constant, bits 0 through 5 of the data type opcode byte specify the
data type opcode for the shape object to be modified. Data type opcode constants for
attributes, tag, ink, and fill are defined in the gxShapeDat aOpcode enumeration.
Table 7-4 summarizes all of the data type opcodes used to modify a shape object.

Table 7-4 Data type opcodes to modify a shape object

Constant Value Description

gxShapeAt tri but esOpcode 0x00 The attributes data that follows is added
to the current shape object. See the
GXSet ShapeAt tri but es function.

gxTagOpcode 0x01 The tag data that follows is added to the
current shape object. See the
GXSet ShapeTags function.

gxFi Il Opcode 0x02 The fill data that follows is added to the
current shape object. See the
GXSet ShapeFi | | function.

Data Type Opcodes to Modify a Style Object

When the current object is a style object and the current operation opcode is the

gxSet Dat aOpcode constant, bits 0 through 5 of the data type opcode byte specify the
data type opcode for the style object to be modified. Data type opcode constants for
attributes, tag, curve error, pen, join, dash, caps, pattern, text attributes, text size, font,
text face, platform, font variations, run controls, run priority justification override, run
glyph justification overrides, run glyph substitutions, run features, run kerning
adjustments, and justification are defined in the gx St yl eDat aOpcode enumeration.
Table 7-5 summarizes all of the data type opcodes used to modify a style object.
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Table 7-5

Data type opcodes to modify a style object

Constant
gxStyl eAttri but esOpcode

gxStyl eTagOpcode

gxStyl eCurveError Opcode

gxStyl ePenOpcode

gxStyl eJoi nOpcode

gxSt yl eDashOpcode

gxStyl eCapsOpcode

gxStyl ePatt er nOpcode

gxStyl eText Attri but esOpcode

gxStyl eText Si zeOpcode

gxStyl eFont Opcode

7-18 About QuickDraw GX Stream Format

Value
0x00

0x01

0x02

0x03

0x04

0x05

0x06

0x07

0x08

0x09

0x0A

Description

The attributes data that follows is
added to the current shape object. See
the GXSet Styl eAttri butes
function.

The tag data that follows is added to
the current shape object. See the
GXSet St yl eTags function.

The curve error data that follows is
added to the current style object. See
the GXSet St yl eCur veErr or
function.

The pen data that follows is added to
the current style object. See the
GXSet St yl ePen function.

The join data that follows is added to
the current style object. See the
GXSet St yl eJoi n function.

The dash data that follows is added to
the current style object. See the
GXSet St yl eDash function.

The caps data that follows is added to
the current style object. See the
GXSet St yl eCaps function.

The pattern data that follows is added
to the current style object. See the
GXSet St yl ePat t er n function.

The text attributes data that follows is
added to the current style object. See
the GXSet St yl eText Attri but es
function.

The text size data that follows is added
to the current style object. See the
GXSet St yl eText Si ze function.

The font data that follows is added to
the current style object. See the
GXSet St yl eFont function.
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Table 7-5 Data type opcodes to modify a style object (continued)
Constant Value Description
gxStyl eText FaceOpcode 0x0B The text face data that follows is

added to the current style object. See
the GXSet St yl eFace function.

gxStyl ePl at f or nOpcode 0x0C The platform data that follows is
added to the current style object. See
the GXSet St yl eEncodi ng function.

gxStyl eFont Vari ati onsQpcode 0x0D The font variations data that follows is
added to the current style object. See
the GXSet St yl eFont Vari ati ons
function.

gxSt yl eRunCont r ol sOpcode Ox0E The run controls data that follows is
added to the current style object. See
the GXSet St yl eRunControl s
function.

gxStyl eRunPriorityJust Overri deOpcode Ox1F The run priority justification override
data that follows is added to the
current style object. See the
GXSet St yl eRunPri ori tyJust
Over ri de function.

gxStyl eRunG@ yphJust Overri desOpcode 0x10 The run glyph justification overrides
data that follows is added to the
current style object. See the
GXStyl eRund yphJust
Overri des function.

gxStyl eRund yphSubstit uti onsOpcode 0x11 The run glyph substitutions data that
follows is added to the current style
object. See the
GXStyl eRund yphSubsti tuti ons
function.

gxSt yl eRunFeat ur esQpcode 0x12 The run features data that follows is
added to the current style object. See
the GXSt yl eRunFeat ur es function.

gxSt yl eRunKer ni ngAdj ust ment sOpcode 0x13 The run kerning adjustments data that
follows is added to the current style
object. See the GXSt yl eRunKer ni ng
Adj ust nent s function.

gxStyl eJustificati onOpcode 0x14 The justification data that follows is
added to the current style object. See
the GXSt yl eJustification
function.
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Data Type Opcodes to Modify an Ink Object

When the current object is an ink object and the current operation opcode is the

gxSet Dat aOpcode constant, bits 0 through 5 of the data type opcode byte specify the
data type opcode for the ink object to be modified. Data type opcode constants for
attributes, tag, color, and transfer mode are defined in the gxI nkDat aOpcode
enumeration. Table 7-6 summarizes all of the data type opcodes used to modify an ink
object.

Table 7-6 Data type opcodes to modify an ink object
Constant Value Description
gxl nkAtt ri but esOpcode 0x00 The attributes data that follows is added

to the current ink object. See the
GXSet | nkAt tri but es function.

gxl nkTagOpcode 0x01 The tag data that follows is added to the
current ink object. See the
GXSet | nkTags function.

gx! nkCol or Opcode 0x02 The ink color data that follows is added
to the current ink object. See the
GXSet | nkCol or function.

gxI nkTr ansf er ModeOpcode 0x03 The ink transfer mode data that follows is
added to the current ink object. See the
GXSet | nkTr ansf er function.

Data Type Opcodes to Modify a Color Set Object

When the current object is a color set object and the current operation opcode is the
gxSet Dat aOpcode constant, bits 0 through 5 of the data type opcode byte specify the
data type opcode for the color set object to be modified. A data type opcode constant for
tag is defined in the gxCol or Set Dat aOpcode enumeration. The constant 0 is reserved
for future use. Table 7-7 summarizes all of the data type opcodes used to modify a color
set object.

Table 7-7 Data type opcodes to modify a color set object

Constant Value Description

gxCol or Set Reser vedOpcode 0x00 This constant is reserved for future
assignment.

gxCol or Set TagOpcode 0x01 The tag data that follows is added to the

current color set object. See the
GXSet Col or Set Tags function.
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Data Type Opcodes to Modify a Color Profile Object

When the current object is a color profile object and the current operation opcode is the
gxSet Dat aOpcode constant, bits 0 through 5 of the data type opcode byte specify the
data type opcode for the color profile object to be modified. A data type opcode constant
for tag is defined in the gxPr of i | eDat aOpcode enumeration. The constant 0 is
reserved for future use. Table 7-8 summarizes the data type opcodes used to modify a
color profile object.

Table 7-8 Data type opcodes to modify a color profile object

Constant Value Description

gxCol or Prof i | eReser vedOpcode 0x00 This constant is reserved for future
assignment.

gxCol or Prof i | eTagOpcode 0x01 The tag data that follows is added
to the current color profile object.
See the
GXSet Col or Profi | eTags
function.

Data Type Opcodes to Modify a Transform Object

When the current object is a transform object and the current operation opcode is the
gxSet Dat aCpcode constant, bits 0 through 5 of the data type opcode byte specify the
data type opcode for the transform object to be modified. A data type opcode constant
for tag is defined in the gxTr ansf or mDat aCpcode enumeration. The constant 0 is
reserved for future use. Table 7-9 summarizes the data type opcodes used to modify a
transform object.

Table 7-9 Data type opcodes to modify a transform object

Constant Value Description

gxTransf or mReser vedOpcode 0x00 This constant is reserved for future
assignment.

gxTransf or mMfagOpcode 0x01 The tag data that follows is added to

the current transform object. See the
GXSet Tr ansf or nirags function.

gxTransfornC i pOpcode 0x02 The tag data that follows is added to
the current transform object. See the
GXSet Tr ansf or nC i p function.

gxTr ansf or mvappi ngOpcode 0x03 The tag data that follows is added to
the current transform object. See the
GXSet Tr ansf or mvappi ng function.

continued
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Table 7-9 Data type opcodes to modify a transform object (continued)
Constant Value Description
gxTr ansf or nPart MaskOpcode 0x04 The tag data that follows is added to

the current transform object. See the
description of the gxShapePar t
mask parameter to the

GXSet Transf or mHi t Test function.

gxTransf or nifol er anceQpcode 0x05 The tag data that follows is added to
the current transform object. See the
description of the Fixed tolerance
parameter to the
GXSet Tr ansf or mHi t Test function.

Data

The sequence of the optional object-specific data that follows a data type opcode byte is
predetermined and consists of type constants and data. Some data sequences are
preceded by an omit byte. An omit byte is included in the data stream format to describe
the presence or absence, meaning, order, and compression of data that corresponds to
the fields of a type or the properties of an object. If an omit byte is not present for an
object, then, with the exception of bitmaps and transforms, the compression type opcode
in the data type opcode byte defines the data compression.

Omit Byte Masks and Omit Byte Shifts

The omit byte provides an efficient method of assigning different data compressions to
type constants and object properties that immediately follow the omit byte. Figure 7-7
shows the relationship of the bits in an omit byte and the four constants or properties
that follow.
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Figure 7-7 Omit byte relationship with the data that follows
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The compression type constants used in the omit byte are defined in the

gxTwoBi t Conpr essi onVal ues enumeration listed in Table 7-2. Long, word, or byte
data compression is applied if the enumeration constants are 0x00, 0x40, 0x80,
respectively. If the constant is 0xCO0, the compression is “omit compression,” then the
stream format does not include the field or property. For example, if the omit byte in
Figure 7-7 contained 0x0C for bits 3 and 2, Data 3 constant or property would not appear
in the stream and Data 4 would follow Data 2.

Some omit byte enumerations provide multiple bytes of mask constants and shift
constants to accommodate the description of all of the properties of an object or all of the
fields of a structure. For example, the description of a layout shape requires three omit
bytes to specify the compression of all of the properties. The data corresponding to each
omit byte mask follows the mask. For multiple masks, the sequence is omit maskl,

data, omit mask2, data, omit mask3, data, and so on.

You can use an omit byte mask and its corresponding omit byte shift to interpret the
meaning of each of the bits in the omit byte. Each entry in an omit mask enumeration has
a name and a value. The name describes the property. The hexadecimal value of the
mask is given in the enumeration. The binary equivalent is the mask.
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Table 7-10 shows a typical omit byte mask enumeration and its corresponding omit byte
shift enumeration values. The example shows the gxOni t Text Mask enumeration
binary mask values and the bit shift from the corresponding gxQOni t Text Shi ft
enumeration.

Table 7-10 Constants from the gxQm t Text Mask and the gxQm t Text Shi ft enumerations

Enumeration Binary mask Bit shift
gxOmitTextMask enumeration value value constant
gxQmi t Text Char act er Mask 0xCo 11000000 6
gxQmi t Text Posi ti onXMask 0x30 00110000 4
gxQmi t Text Posi ti onYMask 0x0C 00001100 2
gxQmi t Text Dat aMask 0x02 00000010 1

Figure 7-8 shows how you can use an omit mask and corresponding omit shift to analyze
an omit byte in the data stream.

Figure 7-8 Select the bits from the omit byte
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First, the bits in the omit byte are masked with the gxOm t _Mask enumeration with a
value of 0xCO0 and a binary value 11000000. This mask selects the first two high-order bits
of the omit byte. In order to interpret the two bits selected, shift the bits to the right by
the number of bits indicated by the gxOni t _Shi ft enumeration value. Once the bits
are selected and shifted, determine the compression of the data that follows by
comparing these bits with the gx TwoBi t Conpr essi onVal ues enumeration, as shown
in Figure 7-9. The values of the gx TwoBi t Conpr essi onVal ues enumeration are given
in Table 7-2.

Figure 7-9 Compare the bits selected and shifted with the compression enumeration
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Here is an example of how this works with an omit byte describing the shape object for a
text shape. First you need to correlate the names of the constants in the omit mask
enumeration with the structures, enumerations, or properties of the object that they
describe. For more information on correlating omit bytes, see the appropriate
object-specific heading in the section“Data” beginning on page 7-22.
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Table 7-11 shows the correlation between the gxOni t Text Mask names and the
parameters of the GXNewText Functi on.

Table 7-11 Correlation between gxQni t Text Mask and the GXNewText function

ConstantsinthegxOmi t Text Mask enumeration Text shape property

gxQmi t Text Char act er Mask char Count
gxQmi t Text Posi ti onXMask position .Xx
gxQmi t Text Posi ti onYMask position .y
gxQmi t Text Dat aMask t ext

A summary of these constants is provided in Table 7-10. The gxOmi t Text Mask
enumeration constants correlate with the properties of the text shape. The text shape is
described in the text shape chapter of Inside Macintosh: QuickDraw GX Typography.

The order of the gxOri t Text Mask enumeration tells us that the data to follow will be
in the sequence char Count , posi ti on. x, position.y,andt ext.

For instance, suppose the omit byte is 0xA4 or binary 10100100.

The binary mask value for the gxQri t Text Char act er Mask, 11000000, selects the high
order 2 bits, 10. The gxTwoBi t Conpr essi onVal ues enumeration with value 2 is
gxByt eConpr essi on. The data for char Count is therefore byte compressed.

The binary mask value for the gxOm t Posi t i onXMask, 00110000, selects the next 2
bits, 10. The gxTwoBi t Conpr essi onVal ues enumeration with value 2 is again
gxByt eConpr essi on. The data for posi ti on. x is therefore byte compressed.

The binary mask value for the gxOm t Posi t i onYMask, 00001100, selects the next 2
bits, 01. The gxTwoBi t Conpr essi onVal ues enumeration with value 1 is
gxWor dConpr essi on. The data for posi ti on. y is therefore word compressed.

The binary mask value for the gxOni t Text Dat aMask, 10, selects the next bit, 0. The
gxTwoBi t Conpr essi onVal ues enumeration with value 0 is gxNoConpr essi on. The
t ext data is therefore not compressed.

The above example is from the analysis of a data stream of a flattened text shape. For
additional information about this example see the section “Analyzing a Flattened Text
Shape” beginning on page 7-72.

One or more omit mask bytes are included in the data stream whenever specific
enumeration or structure data is required to describe a specific object.

Omit mask and omit shift enumerations can be used to analyze QuickDraw GX omit
bytes and compare the masked bits to other values.

An omit byte is first masked to obtain the bits desired. The bits are then shifted using the
omit shift enumeration that corresponds to the omit byte. The resulting bits can then be
compared to other data in your application to obtain information about the data stream.
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Listing 7-1 shows how to determine if the x-coordinate of the position field in a flattened
shape data stream is compressed.

Listing 7-1 Determining if posi ti on( x) is byte compressed

unsi gned char a = ReadByte();

if ((a & (gxOmtTextPositionXMask >> gxOm t Text PositionXShift)) ==
gxByt eConpr essi on

{

[* performan action */

}

The function reads the byte, masks it with gxOni t Text Posi t i onXMask to obtain the
desired two bits, and then shifts it by the amount given by the

gxQmi t Text Posi ti onShi f t. The resulting 2 bits can now be compared to the 2 bits of
gxByt eConpr essi on.

Header Data

The header marks the beginning of a new flattened shape in the data stream. The
gxHeader TypeOpcode constant indicates that the version of QuickDraw GX that
generated the data stream follows. As new versions become available, older software
may not be able to interpret the newer portions of a data stream. The interpreter can then
look at the version number and skip over versions that it doesn’t understand. For
example, if an interpreter that understands only QuickDraw GX version 1.0 encounters
version 2.0 or if the interpreter finds a version 1.0 opcode, but doesn’t recognize the data,
an error is posted.

The byte after the version byte contains the gxFont Li st Fl att en and
gxFont d yphsFIl at t en flags. These flags are functional only if the shape contains text.

The gxFont Li st Fl at t en flag instructs the GXFI at t enShape function to attach a tag
object to the flattened shape containing a list of the fonts referenced in the shape. A list of
all of the fonts used in the data stream are included at the end of the data stream.

The gxFont @ yphsFl at t en flag instructs the GXFI at t enShape function to attach a
tag to the flattened shape containing a list of the specific glyphs used from each font
referenced by the shape. A list of all of the glyph codes used by all of the fonts referenced
in a data stream is then included at the end of that data stream.

For more information about the font and glyph list flags, see the chapter “Shape Objects”
in Inside Macintosh: QuickDraw GX Objects.

The font list and glyph list are combined to form a tag that is of type
gxFl at Font Li st 1t emand designated ' f | st '. During printing, only the fonts and
glyphs used in the stream are loaded to the printing device.
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The gxFl at Font Li st structure includes the gxFl at Font Li st | t emstructure. The
gxFl at Font Li st |t emcontains two arrays. The first is the array of font names. The
second is the array of glyphs that are used. The array of glyphs is obtained by setting a
bit in an array for each glyph that is used. If you ask only for the font names, the glyph
array will be omitted. The glyphs array cannot be selected without the font array
selected. In other words, you may specify either a list of fonts or specify a list of fonts
and glyphs to be listed at the end of the data stream.

The fonts and glyphs included in the flattened list, ' f | st ', are used in the print file for
the QuickDraw GX portable digital document. For more information on the QuickDraw
GX portable digital document see the section “Portable Digital Documents” beginning
on page 7-53.

For more information on the QuickDraw GX print file, see the section “About Print Files
and Portable Digital Documents” beginning on page 7-51. For more information about
how to use the print file data, see the section “Obtaining Data From a Print File”
beginning on page 7-89.

For more information on t he gxFl at Font Nane, gxFl at Font Li st |t enilrag, and
gxFl at Font Li st structures see the chapter “Fonts” in Inside Macintosh: QuickDraw GX

Typography.

New Shape Object Data

A new shape object always follows the style, ink, transform, and any other objects that
have been built for the shape object in the data stream. New shape data follows an
operation opcode gxNewChj ect Opcode constant and a data type opcode containing
one of the constants int he gxGr aphi csNewQOpcode enumeration. Values 1

(gxEnmpt yType) through 13 (gxPi ct ur eType) are the constants from the
gxShapeTypes enumeration.

This opcode creates a new shape object with all of the properties of the previous shape
object in the data stream. If the current shape object is the first shape object in the stream,
then it is created with default properties.

The values of the constants for all of the shape objects are summarized in Table 7-3.
Shape types are described in the chapter “Shape Objects” in Inside Macintosh: QuickDraw
GX Objects.

Empty Shape Data

The data type opcode with a value 1 is the gxEnpt yType constant. Empty shapes store
no information in their geometries. For the current shape object, the gxEnpt yType
means that the current shape is an empty shape. No data follows.

The gxEnpt yTypes constant is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.
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Point Shape Data

The data type opcode with a value 2 is the gxPoi nt Type constant. The data for the
fields of a gxPoi nt structure follows. The data sequence isx (Fi xed), y (Fi xed).

Compression data: gxNoConpr essi on - read 21 ongs per point;

gxWor dConpr essi on - read 2 shorts per point or treat each short as a signed integer
(120 =120.0 and -171 = -171.0); gxByt eConpr essi on - read 2 bytes per point and treat
each byte as a signed integer (7 = 7.0 and -13 = -13.0).

The gxPoi nt structure is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.

Line Shape Data

The data type opcode with a value 3 is the gxLi neType constant. The data for the fields
of the gxLi ne structure follows. The data sequenceisfirst.x,first.y
| ast.x, | ast.y.

Compression data: gxNoConpr essi on - read 21 ongs per point;

gxWor dConpr essi on - read 2 shorts per point or treat each short as a signed integer
(120 =120.0 and -171 = -171.0); gxByt eConpr essi on - read 2 bytes per point and treat
each byte as a signed integer (7 = 7.0 and -13 = -13.0).

The gxLi ne structure is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.

Curve Shape Data

The data type opcode with a value 4 is the gxCur veType constant. The data for the
fields of the gxCurve structure follows. The fields in the structure correspond to the
parameters in the GXNewCurve function. The data sequence is x (first point), y (first
point), x (control point), y (control point), x (last point), and y (last point).

Compression data: gxNoConpr essi on - read 21 ongs per point;

gxWor dConpr essi on - read 2 shorts per point or treat each short as a signed integer
(120 =120.0 and -171 = -171.0); gxByt eConpr essi on - read 2 bytes per point and treat
each byte as a signed integer (7 = 7.0 and -13 = -13.0).

The gxCur ve structure is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.

Rectangle Shape Data

The data type opcode with a value 5 is the gxRect angl eType constant. The data

for the fields of the gxRect angl e structure follows. The data sequence is left, top, right,
bottom. Typically, the first corner is left-top and the second corner is right-bottom; but
this order is not required. They need only be opposite corners of a rectangle.
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Compression data: gxNoConpr essi on - read 21 ongs per point;

gxWor dConpr essi on - read 2 shorts per point or treat each short as a signed integer
(120 =120.0 and -171 =-171.0); gxByt eConpr essi on - read 2 bytes per point and treat
each byte as a signed integer (7 = 7.0 and -13 = -13.0).

The gxRect angl e structure is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.

Polygon Shape Data

The data type opcode with a value 6 is the gxPol ygonType constant. The data for the
fields of the gxPol ygons structure follows. The gxPol ygons structure includes the
gxPol ygon structure.

The data sequence is cont our s, vect or s, omit byte, x (first point), y (first point), x
(second point), y (second point), x (third point), y (third point), and so on. The numbers
are compressed as fixed-point numbers.

The point array for polygons and paths stream is stored as relative positions, not
absolute positions ( as is the case for the point arrays in polygon and path shapes.)

The omit byte is interpreted by the gxOm t Pat hMask and gxQmi t Pat hShi f t
enumerations.

The first two entries of the omit byte describe the compression for the first two points of
the polygon shape, which are absolute. The numbers are compressed as fixed-point
numbers: gxNoConpr essi on means 11 ong for each fixed number;

gxWor dConpr essi on means 1 short for each fixed number treated as an integer

(17 = 17.0); gxByt eConpr essi on means 1 byte per fixed number. Thus a byte
compressed value can represent an integer fixed point number from -128.0 to 127.0; a
word compression value can represent any integer fixed-point number.

The second two entries in the omit byte describe the compression for the second through
the last points in the contour. The coordinates of these points are relative to the first
absolute points and appear in the stream as differences. The relative values are stored as
differences. Thus each x value in the stream is subtracted from the prior value to
reconstruct the original value. Conversely, each value in the shape is subtracted from the
prior value to compute the delta to be written to the stream. The x and y coordinate
values are considered separately. Each may be independently byte, word, or long
compressed, using the same fixed-point compression as the absolute values. Each
subsequent contour has its own omit byte to describe the absolute initial point values
and the subsequent relative point values.

The compression bits in the data type opcode byte control the compression of the
contour counts and all vector counts. Compression data: gxNoConpr essi on - read 1
long for contour and each vector count; gxWbr dConpr essi on - read 1 word for contour
count and each vector count; gxByt eConpr essi on - read 1 byte for contour count and
each vector count.

The gxPol ygons structure is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.
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Path Shape Data

The data type opcode with a value 7 is the gxPat hType constant. The data for the fields
of the gxPaths structure follows. The gxPat hs structure includes the gxPat h structure.

The data sequence is cont our s (number of contours), vect or s (number of points in

the contour), control bytes, omit byte, x (absolute coordinate of first point), y (absolute
coordinate of first point), x (relative coordinate of second point), y (relative coordinate of
second point),x (relative coordinate of third point), y (relative coordinate of third point),
and so on.

A control byte contains control bits for each point off or on the path. Each point is
assigned a bit. Bits with value 1 are off the path; bits with value 0 are on the path. If the
number of points exceeds 8, multiple control bytes are used. If the number of points is
not an even multiple of 8, the final unused bits are ignored.

The omit byte is interpreted by the gxOm t Pat hMask and gxQmi t Pat hShi ft
enumerations.

The first two entries of the omit byte describe the compression for the first two points of
the path shape, which are absolute coordinates. The numbers are compressed as
fixed-point numbers: gxNoConpr essi on means 11 ong for each fixed number;

gxWor dConpr essi on means 1 short for each fixed number treated as an integer

(17 = 17.0); gxByt eConpr essi on means 1 byte per fixed number. Thus a byte
compressed value can represent an integer fixed point number from -128.0 to 127.0; a
word compression value can represent any integer fixed-point number.

The second two entries in the omit byte describe the compression for the second through
the last relative points in the contour. The coordinates of these points are relative to the
first absolute points and appear in the stream as differences. Thus each x value in the
stream is subtracted from the prior value to reconstruct the original value. Conversely,
each value in the shape is subtracted from the prior value to compute the delta to be
written to the stream. The x and y coordinate values are considered separately. Each may
be independently byte, word, or long compressed, using the same fixed-point
compression as the absolute values. Each subsequent contour has its own omit byte to
describe the absolute initial point values and the subsequent relative point values.

The compression bits in the data type opcode byte control the compression of the
contour counts and all vector counts. Compression data: gxNoConpr essi on - read 1
long for contour and each vector count; gxWr dConpr essi on - read 1 word for contour
count and each vector count; gxByt eConpr essi on - read 1 byte for contour count and
each vector count.

The gxPat hs structure is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.
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Bitmap Shape Data

The data type opcode with a value 8 is the gxBi t mapType constant. The data for the
fields of the gxBi t map and gxPoi nt structures follow. The gxBi t map structure
includes the gxCol or Space enumeration and the references to the gxCol or Set and
gxCol or Prof i | e structures.

The data sequence is omit byte 1, i mage reference, wi dt h, hei ght , r owByt es, omit
byte 2, pi xel Si ze, space (color space), set (color set), pr of i | e (color profile),
omit byte 3, x (position), y (position).

Omit byte 1 is interpreted by the gxOm t Bi t mapMask1 andgxQmi t Bi t mapShi ft 1
enumerations. Omit byte 2 is interpreted by the gxOni t Bi t mapMask?2

and gxOm t Bi t mapShi ft 2 enumerations. Omit byte 3 is interpreted by the

gxOni t Bi t mapMask3 and gxOni t Bi t mapShi f t 3 enumerations.

Data compression: The value may be a byte, word, or long. The value references a
previous bit image: a value of 1 references the first bit image, a value of 2 references the
second bit image, etc. A value of 0 indicates that the bitmap references a bit image
through a file alias. The bitmap shape must reference a tag containing the file alias and
offset as described in the chapter “Tag Objects” in Inside Macintosh: QuickDraw GX
Objects. All bitmap values are compressed as integers (see polygon coutour compression
above) except for the x and y coordinate positions. These are compressed as Fi xed (see
polygon first absolute position). Unlike prior shape types in this section, bitmaps and
shape types described below can also have fields with the gxQmi t Conpr essi on bits
set. In this case, the value 0 or ni | is used wherever the omit compression bits are set.

The gxBi t map structure is described in the chapter “Bitmap Shapes” in Inside Macintosh:
QuickDraw GX Graphics.

Text Shape Data

The data type opcode with a value 9 is the gxText Type constant. The data that follows
corresponds to the parameters of the GXNewText function.

The data sequence is omit byte, byte length (of text), x (position), y (position),
char Count (number of characters), data (character text).

The data is the character stream or glyph indexes for the text. For nonRoman scripts, the
actual byte length may be more than the number of characters.

The omit byte is interpreted by the gxOni t Text Dat aMask and
gxQmi t Text Dat aShi ft enumerations.

Data compression: The byte length is compressed as a long. The x and y coordinates are
compressed as a fixed number. The data stream may contain bytes or shorts. If the
stream contains shorts and all values are less than 255, then the stream may be
compressed. It is an error to specify a character count of zero (omit compression) and to
set the text data omit bit.

The GXNewText function is described in the chapter “Text Shapes” in Inside Macintosh:
QuickDraw GX Typography.
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Glyph Shape Data

The data type opcode with a value 10 is the gxd@ yphType constant. The data
correspond to the parameters in the GXNewd yphs function and include the gxPoi nt
and gx St yl e structures.

The data sequence is omit byte 1, char Count (number of characters), byte length (of
text), runNunber (number of runs), data ( glyph character), omit byte 2, posi ti ons,
advance, t angent s, st yl eRuns, gl yphStyl es.

Omit byte 1 is interpreted by the gxQOmi t @ yphDat aMask1 and
gxQOmi t d yphDat aShi f t 1 enumerations. Omit byte 2 is interpreted by
the gxOni t G yphDat aMask2 andgxOni t G yphDat aShi f t 2 enumerations.

Data compression: char Count , byte length, and r unNumber are compressed as longs. If
char Count is 0, the data, positions, advance, and tangents are not read. If the

gxOni t d yphOnePosi ti on bit is set in the first byte, then the glyph shape contains 1
absolute position or as many positions as there are in the stream. In either case, all are
compressed as fixed point values, as bytes, words, or longs. Unlike polygon positions,
the x and y values do not have separate compression bits, nor are the positions stored in
the relative manner of polygons or paths.

The advances in the glyph shape are read after the positions, if the

gxOni t d yphAdvance bits are not gxQOri t Conpr essi on constant. The character
count determines the number of bytes read, as is the case with the control bits in a path
shape.

If the gxQmi t d yphTangent bits in the second omit byte are not equal to the

gxQmi t Conpr essi on constant, the t angent s parameter follows. The tangent values
are stored and compressed identically to the positions. If the number of runs
(runNurber ) is greater than zero, then 1 bit in the second omit byte interprets the runs
as shorts or shorts compressed to bytes (like the text character compression). If
runNunber is greater than 0, then the style array is compressed into an array of bytes,
words, or longs. The values are references to previous styles in the stream: a value of 1
references the 1st style in the stream, and so on.

The GXNewd yphs function is described in the chapter “Glyph Shapes” in Inside
Macintosh: QuickDraw GX Typography.

Layout Shape Data

The data type opcode with a value 11 is the gxd yphType constant. The data
correspond to the parameters in the GXNewlLayout function.

Layouts are compressed in a way that is similar to glyphs. Like all types that are greater
than or equal to bi t map type, all fields default to zero and omit compression is allowed.
If the length is greater than 0, the data is read as shorts compressed as bytes or as an
uncompressed stream (like text and glyphs). If the style run number is greater than 0, the
style run array and style array are present identically to the glyph format. If the

om t Layout HasBasel i ne bit is set in omit byte 3, uncompressed data is read the size
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of the gxLi neBasel i neRecor d. If the level run number is greater than zero, the 4th
omit byte (read regardless) specifies the compression of the | evel RunLengt h and level
arrays as an optionally compressed array of shorts.

The data sequence is omit byte 1, | engt h, x (position), y (position), data, omit byte 2,
wi dt h,flush,set,just,options, omitbyte 3, styl e, run number, level run
number, hasBasel i ne, style runs, styles, omit byte 4, level runs, levels.

Omit byte 1 is interpreted by the gxQOmi t Layout Mask1 andgxQmi t Layout Shi ft 1
enumerations. Omit byte 2 is interpreted by the gxOni t Layout Mask?2

and gxOm t Layout Shi ft 2 enumerations. Omit byte 3 is interpreted by the

gxQmi t Layout Mask3 and gxQri t Layout Shi f t 3 enumerations. Omit byte 4 is
interpreted by the gxOni t Layout Mask4 and gxOni t Layout Shi f t 4 enumerations.

The GXNewLayout function is described in the chapter “Layout Shapes” in Inside
Macintosh: QuickDraw GX Typography.

Full Shape Data

The data type opcode with a value 12 is the gxFul | Type constant. Full shapes store no
information in their geometries. For the current shape object, the gxFul | Type constant
is a parameter in the GXNewShape function. No data follows.

The gxFul | Type constant is described in the chapter “Geometric Shapes” in Inside
Macintosh: QuickDraw GX Graphics.

Picture Shape Data

The data type opcode with a value 13 is the gxPi ct ur eType constant. The data
corresponds to the parameters in the GXNewPi ct ur e function. The data sequence is
omit byte 1, the number of items (compressed as long as specified by the data type
opcode), followed by an array of shapes and optional arrays of styles, inks, and
transforms. The shape array must exist and may not contain nil (zero) references. The
styles, inks and transform array references may be omitted entirely.

The gxPi ct ur e structure is described in the chapter “Picture Shapes” in Inside
Macintosh: QuickDraw GX Graphics.

Modified Shape Object Data

Once a shape object is defined, it can be modified. Modified shape data follow a

gxSet Dat aOpcode operation opcode and a data type opcode containing one of the
constants from the gxShapeDat aOpcode enumeration. Table 7-4 summarizes the values
of the constants for all of the modified shape objects.
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Attributes Data

An attribute is added to the current shape object if the data type opcode has value 0. This
is the gxShapeAt t ri but esOpcode constant.

The data for the fields of the gxShapeAt t ri but es structure follow and are compressed
as long. That data may be 1, 2, or 4 bytes depending on the compression bits.

The gxShapeAt t ri but es enumeration is described in the chapter “Shape Objects” in
Inside Macintosh: QuickDraw GX Objects.

Tag Data

A tag is added to the current shape if the data type opcode has value 1. This is the
gxShapeTagOpcode constant. The data for the parameters of the GXSet ShapeTags
function follows.

The size of the opcode specifies the number of tags; the compression specifies whether
the data is in bytes, words, or longs. For instance, if the size is 4 and the compression is
gxShor t Conpr essi on (2 bytes), then the stream contains 4/2 == 2 tags. The equivalent
operation would be GXSet ShapeTags (shape, nil, 1, 0, 2, tag array).

The GXSet ShapeTags function is described in the chapter “Shape Objects” of Inside
Macintosh: QuickDraw GX Objects.

Fill Data

A shape fill, compressed as long, is added to the current shape if the data type opcode
has value 2. This is the gxShapeFi | | Opcode. A constant from the gxShapeFi | |
enumeration follows.

The gxShapeFi | | s enumeration is described in the chapter “Shape Objects” in Inside
Macintosh: QuickDraw GX Objects.

New Style Object Data

Data for a new style object follows a gxNewCbj ect Opcode operation opcode and a data
type opcode with a value 28. This is the gxSt yl eTypeOpcode constant from the
gxG aphi csNewQpcode enumeration.

This opcode creates a new style object with all of the properties of the previous style
object in the data stream. If the current style object is the first style object in the stream,
then it is created with default properties. No data follows for the new style object.

The style object is described in the chapter “Style Objects” in Inside Macintosh: QuickDraw
GX Objects.
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Modified Style Object Data

Once a style object is defined, it can be modified by the addition of style data. Modified
style data follows a gxSet Dat aOpcode operation opcode and a data type opcode
containing one of the constants from the gxSt yl eDat aCpcode enumeration. Table 7-5
summarizes the values of the constants for all of the modified style objects. For all style
data, the opcodes described in the following subsections change the default style.

Attributes Data

An attribute is added to the current style object if the data type opcode has value 0. This
is the gxSt yl eAtt ri but esQpcode constant.

The data, compressed as long, for the fields of the gxSt yl eAt t ri but e structure follow
and may be byte, short, or long.

The gxSt yl eAt t ri but es enumeration is described in the chapter “Geometric Styles”
in Inside Macintosh: QuickDraw GX Graphics.

Tag Data

A tag is added to the current style if the data type opcode has value 1. This is the
gx St yl eTagOpcode constant. The data for the parameters of the GXSet St yl eTags
function follows.

The size of the opcode specifies the number of tags; the compression specifies whether
the data is in bytes, words, or longs. For instance, if the size is 4 and the compression is
gxShor t Conpr essi on (2 bytes), then the stream contains 4/2 == 2 tags. The equivalent
operation would be GXSet ShapeTags (shape, nil, 1, 0, 2, tag array);

The GXSet St yl eTags function is described in the chapter “Style Objects” in Inside
Macintosh: QuickDraw GX Objects.

Curve Error Data

A curve error, compressed as fixed-point, is added to the current style if the data type
opcode has value 2. This is the gxSt yl eCur veEr r or Opcode constant. The data for the
error (Fi xed) parameter of the GXSet St yl eCur veEr r or function follows.

For fixed point compression gxNoConpr essi on means 1| ong for each fixed number;
gxWor dConpr essi on means 1 short for each fixed number treated as an integer
(17 = 17.0); gxByt eConpr essi on means 1 byte per fixed number. Thus a byte
compressed value can represent an integer fixed point number from -128.0 to 127.0;
a word compression value can represent any integer fixed-point number.

The GXSet St yl eCur veEr r or function is described in the chapter “Geometric Styles”
in Inside Macintosh: QuickDraw GX Graphics.
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Pen Data

A pen, compressed as fixed point, is added to the current style object if the data type
opcode has value 3. This is the gxSt yl ePenQpcode constant. The data for the pen
(Fi xed) parameter of the GXSet St yl ePen function follows.

For fixed-point compression gxNoConpr essi on means 11 ong for each fixed number;
gxWor dConpr essi on means 1 short for each fixed number treated as an integer
(17 = 17.0); gxByt eConpr essi on means 1 byte per fixed number. Thus a byte
compressed value can represent an integer fixed point number from -128.0 to 127.0;

a word compression value can represent any integer fixed-point number.

The GXSet St yl ePen function is described in the chapter “Geometric Styles” in Inside
Macintosh: QuickDraw GX Objects.

Join Data

A join is added to the current style object if the data type opcode has value 4. This is the
gx St yl eJoi nOpcode. The data for the fields of the gxJoi nRecor d structure follows.
The gxJoi nRecor d structure includes the gxShape and gxJoi nAt t ri but e structures.

The data sequence is omit byte, at t r i but es (modifier flags) compressed as long, j oi n
(corner shape) compressed as long (reference), m t er (size limit) compressed as fixed
point.

The omit byte is interpreted by the gxOm t Joi nMask and gxQmi t Joi nShi ft
enumerations.

The gxJoi nAtt ri but e structure is described in the chapter “Geometric Styles” in
Inside Macintosh: QuickDraw GX Graphics.

Dash Data

A dash is added to the current style object if the data type opcode has value 5. This is the
gxSt yl eDashOpcode constant. The data for the fields of the gxDashRecor d structure
follows. The gxShape andgxDashAt t ri but e enumerations are included in the
gxDashRecor d structure.

The data sequence is omit byte 1, at t ri but es (modifier flags) compressed as long,
dash (shape used for dash) compressed as long (reference), advance (distance between
dashes) compressed as long, phase (start offset) compressed as fract, omit byte 2, and
scal e (height of dash) compressed as fixed.

In fract compression a long means a full fract; a word means that 16 bits are read
followed by 16 bits of zeros; a byte means that 8 bits are read followed by 24 bits of
zeros. Thus numbers like 1.0, -1.0, or fract 0.5 fit into a compressed byte.

Omit byte 1 is interpreted by the gxOm t DashMask1 and gxOni t DashShi ft 1
enumerations. Omit byte 2 is interpreted by the gxOm t DashMask?2 and
gxQmi t DashShi f t 2 enumerations.

The gxDashRecor d structure is described in the chapter “Geometric Styles” of Inside
Macintosh: QuickDraw GX Graphics.
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Caps Data

A cap is added to the current style object if the data type opcode has value 6. This is the
gxSt yl eCapsOpcode. The data for the fields of the gxCapRecor d structure follows.
The gxShape and gxCapAt t ri but e enumerations are included in the gxCapRecor d
structure.

The data sequence is omit byte, at t ri but es (modifier flags) compressed as long,
st art Cap (shape used at start of contours) compressed as long (reference), endCap
(shape used at end of contours) compressed as long (reference).

The omit byte is interpreted by the gxOm t CapMask and gxQOmi t CapShi ft
enumerations.

The gxCapRecor d structure is described in the chapter “Geometric Styles” in Inside
Macintosh: QuickDraw GX Graphics.

Pattern Data

A pattern is added to the current style object if the data type opcode has value 7. This is
the gxSt yl ePat t er nQpcode constant. The data for the fields of the

gxPat t er nRecor d structure follows. The gxShape, gxPat t ernAttri but e, and
gxPoi nt enumerations are included in the gxPat t er nRecor d structure.

The data sequence is omit byte 1, at t ri but es (modifier flags) compressed as long,
pat t er n (shape to use as pattern) compressed as long (reference), x (x-coordinate of
vector u for pattern grid) compressed as fixed, y (y-coordinate of vector u for pattern
grid) compressed as fixed, omit byte 2, x (x coordinate of vector v for pattern grid)
compressed as fixed, and y (y-coordinate of vector v for pattern grid) compressed as
fixed. Note that for all of these, omit (zero) values are permitted.

Omit byte 1 is interpreted by the gxQOmi t Patt er nMask1 andgxOni t PatternShiftl
enumerations. Omit byte 2 is interpreted by the gxOni t Pat t er nMask?2 and
gxQmi t Pat t er nShi ft 2 enumerations.

The gxPat t er nRecor d structure is described in the chapter “Geometric Styles” in
Inside Macintosh: QuickDraw GX Graphics.

Text Attributes Data

A text attribute compressed as long is added to the current style object if the data type
opcode has value 8. This is the gxSt yl eText At t ri but esOpcode constant. The data
may be byte, word, or long.

The gxText Att ri but e enumeration is described in the chapter “Typographic Styles”
in Inside Macintosh: QuickDraw GX Typography.
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Text Size Data

The text size, compressed as long, for the current style object is specified if the data type
opcode has value 9. This is the gxSt yl eText Si zeQpcode constant. The data for the
si ze (fixed point size of text) parameter of the GXSet St yl eText Si ze function follows.

The GXSet St yl eText Si ze function is described in the chapter “Typographic Styles” in
Inside Macintosh: QuickDraw GX Typography.

Font Data

A font is added to the current style object if the data type opcode has value 10. This is the
gxSt yl eFont Opcode constant. The attribute data for the GXSet St yl eFont function
follows. It is compressed as long (reference ); the reference is to a font name defined
earlier in the stream

The GXSet St yl eFont function is described in the chapter “Typographic Styles” in
Inside Macintosh: QuickDraw GX Typography.

Text Face Data

A text face is added to the current style object if the data type opcode has value 11. This
is the gxSt yl eText FaceOpcode constant. The data for the fields of the gxText Face
structure follows.

The data sequence is omit byte, f aceLayer s compressed as long, mapping size and
advanceMappi ng.

The advanceMappi ng in text face and transform mapping is reordered so that common
mappings can be stored in fewer bytes. The omit byte and number of layers is followed
by an optional byte (whose compression is described by oni t FaceMappi ng) .

The value of the byte may be one of the following:

Byte Value
2 Mapping contains identity plus elements h and k.
4 Same as byte 2, plus elements a and d.
6 Same as byte 4, plus elements b and c.
9 Same as byte 6 plus elements u, v, and w.
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The meaning of the elements mentioned in the previous table are shown in Figure 7-10.

Figure 7-10 Mapping matrix elements
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The byte value is multiplied by the compression level to specify the length of the
mapping data that follows. Byte compression multiplies by 1; word compression
multiplies by 2; long compression multiplies by 4. The values in the left and middle
columns are compressed as fixed values. The values in the right column are compressed
as fract values. All elements whether the stream contains 2, 4, 6, or 9 numbers, have the
same level of compression.

If the f aceLayer s value is greater than 0, then following the mapping data is an omit
byte as described by gxOni t FaceLayer Mask 1. The omit byte is followed by

the out I i neFi I | compressed as a long, the flags comrpessed as a long, the

out | i neStyl e and reference compressed as a long, and the out | i neTr ansf or m also
comrpessed as a long. The second omit byte describes the bold x and bold y, compressed
as fixed values. This sequence is repeated for the second and all remaining layers.

The omit byte is interpreted by the gxOm t FaceMask and gxQmi t FaceShi ft
enumerations.

The gxText Face structure is described in the chapter “Typographic Styles” in Inside
Macintosh: QuickDraw GX Typography.

Platform Data

The platform, script, and language is defined for the current object if the data type
opcode has value 12. This is the gxSt yl ePl at f or mOpcode constant. Data from the
gxFont Pl at f or m gxFont Scri pt, and gxFont Language enumerations follow.

The platform, script, and language are combined into a long and then that value is
compressed as a long that is equal to

(platform<< 16) | (script << 8) | |anguage

The gxFont Pl at f or m gxFont Scri pt, and gxFont Language enumerations are
described in the chapter “Font Objects” in Inside Macintosh: QuickDraw GX Typography.
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Font Variations Data

Font variations are added to the current style object if the data type opcode has value 13.
The data is uncompressed. This is the gxSt yl eFont Var i at i onsOpcode constant. The
data for the fields of the gxFont Vari at i on structure follows. The

gxFont Vari at i onTag structure is included in the gxFont Var i at i ons structure.

The data sequence is an array [ nane (variation tag), val ue (Fi xed)] . The opcode size
specifies the number of variations in the stream.

The gxFont Vari at i on structure is described in the chapter “Fonts” in Inside Macintosh:
QuickDraw GX Typography.

Run Controls Data

Run controls are added to the current style object if the data type opcode has value 14.
The data is uncompressed. This is the gxSt yl eRunCont r ol sQpcode constant. The
data for the fields of the gxRunCont r ol s structure follows. The opcode size specifies
the size in bytes of the run control stream.

The gxRunCont r ol s structure is described in the chapter “Layout Line Controls” in
Inside Macintosh: QuickDraw GX Typography.

Run Priority Justification Override Data

A run priority justification override is added to the current style object if

the data type opcode has value 15. The data is uncompressed. This is the

gxStyl eRunPriorityJust Overri deOpcode constant. The data for the fields
of the gxPriorityJdustificationOverri de structure follows. The opcode size
specifies the size in bytes of the run control stream.

The data sequence is an array of delta. The opcode specifies the byte size.

The gxPriorityJustificati onOverri de structure is described in the chapter
“Layout Line Controls” in Inside Macintosh: QuickDraw GX Typography.

Run Glyph Justification Overrides Data

A run glyph justification override is added to the current style object if the
data type opcode has value 16. The data is uncompressed. This is the

gxStyl eRund yphJust Overri deOpcode constant. The data for the fields
of the gxd yphJdusti fi cati onOverri de structure follows. The

gxd yphJdusti ficati onOverri de structure includes the gxd@ yphcode
and gxW dt hDel t aRecor d enumerations. The opcode specifies the byte size.

The data sequence is count , gl yphJusti fi cati onOverri des.

The gxd yphJusti ficationOverri de structure is described in the chapter “Layout
Line Controls” in Inside Macintosh: QuickDraw GX Typography.
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Run Glyph Substitutions Data

A run glyph substitution is added to the current style object if the data type
opcode has value 17. The data is uncompressed. This is the

gxStyl eRund yphSubst it ut i onsOpcode constant. The data for the fields
of the gxd yphSubst i t ut i on structure follows.

The data sequence is count , gl yphsubstitutions[].

The GXSet St yl eRund yphSubsti t uti ons structure is described in the chapter
“Layout Line Controls” in Inside Macintosh: QuickDraw GX Typography.

Run Features Data

A run feature is added to the current style object if the data type opcode has value 18.
The data is uncompressed. This is the gxSt yl eRunFeat ur esQpcode constant. The
data for the fields of the gxRunFeat ur e structure follows.

The data sequence is count ,r unFeat ures[] .

The gxRunFeat ur e structure is described in the chapter “Layout Line Controls” in
Inside Macintosh: QuickDraw GX Typography.

Run Kerning Adjustments Data

Run kerning adjustment is added to the current style object if the data type opcode has
value 19. The data is uncompressed. This is the

gx St yl eRunKer ni ngAdj ust ment sQpcode constant. The data for the fields of the
gxKer ni ngAdj ust ment structure follows.

The data sequence is count , ker ni ngAdj ust nents[].

The gxKer ni ngAdj ust nent structure is described in the chapter “Layout Line
Controls” in Inside Macintosh: QuickDraw GX Typography.

Style Justification Data

Style justification is added to the current style object if the data type opcode has

value 20. The data is compressed as fract. This is the gxSt yl eJusti fi cati onOpcode
constant. The data for the justify parameter of the GXSet St yl eJusti fi cati on
function follows.

In fract compression a long means a full fract; a word means that 16 bits are read
followed by 16 bits of zeros; a byte means that 8 bits are read followed by 24 bits of
zeros. Thus numbers like 1.0, -1.0, or fract 0.5 fit into a compressed byte.

The GXSet St yl eJusti fi cati on function is described in the chapter “Typographic
Styles” in Inside Macintosh: QuickDraw GX Typography.
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New Ink Object Data

Data for a new ink object follows a gx NewObj ect Qpcode operation opcode and a data
type opcode with a value 29. This is the gxl nkTypeOpcode constant from the
gxG aphi csNewOQpcode enumeration.

This opcode creates a new ink object with all of the properties of the previous ink object
in the data stream. If the current ink object is the first ink object in the stream, then it is
created with default properties. No data follows for the new ink object.

The ink object is described in the chapter “Ink Objects” in Inside Macintosh: QuickDraw
GX Objects.

Modified Ink Object Data

Once an ink object is defined, it can be modified by the addition of ink data. Modified
style data follows a gxSet Dat aOpcode operation opcode and a data type opcode
containing one of the constants from the gxI nkDat aOpcode enumeration. Table 7-6
summarizes the values of the constants for all of the modified ink objects.

Attributes Data

An attribute, compressed as long, is added to the current ink object if the data type
opcode has value 0. This is the gxl nkAt t ri but esOpcode constant.

The data for the fields of the gxI nkAt t ri but es structure follow. The next two bytes
contain the ink attribute flags.

The gxI nkAt t ri but es enumeration is described in the chapter “Ink Objects” in Inside
Macintosh: QuickDraw GX Objects.

Tag Data

A tag is added to the current ink object if the data type opcode has value 1. This is the
gxl nkTagOpcode constant. The data for the parameters of the GXSet | nkTags function
follows.

The size of the opcode specifies the number of tags; the compression specifies whether
the data is in bytes, words, or longs. For instance, if the size is 4 and the compression is
gxShor t Conpr essi on (2 bytes), then the stream contains 4/2 == 2 tags. The equivalent
operation would be GXSet ShapeTags (shape, nil, 1, 0, 2, tag array).

The sequence ist agType, i ndex, ol dCount , newCount ,i t emns.

The GXSet | nkTags function is described in the chapter “Ink Objects” in Inside
Macintosh: QuickDraw GX Objects.
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Color Data

A color is added to the current ink object if the data type opcode has value 2. This is the
gx| nkCol or Opcode constant. The data for the fields of the gxI nkAt tri but es
structure follow. The data for the fields of the gxCol or structure follows.

The data sequence is omit byte, space (long), profil e (long). The value of the omit
byte may be omit compression.

The omit byte is interpreted by the gxOmi t Col or sMask and gxQOni t Col or sShi ft
enumerations.

If space is indexed space, gxOm t Col our sl ndex is used to determine index
compression (compressed as long), which is read first, followed by color set (compressed
as long), with the compression determined by gxQmi t Col or sl ndexSet .

If space is not indexed space, the color space determines the number of elements read
from the stream as shown in Table 7-12.

Table 7-12 Color space and words read

16-bit

32-bit

gray, index

gray alpha

RGB, HSV, HLS, YXY, XYZ, LUV, LAB, YIQ
RGBA, CYMK

A W N P DN

The bits in the omit byte determine whether a word is read from the stream for each
word in the component or whether the byte is repeated twice for each word. For
example, if the byte contains 0x3A, the word contains 0X3A3A. The

gxQmi t Col or sConponent sMask sets 1 bit for up to 4 components.

The gxCol or enumeration is described in the chapter “Ink Objects” in Inside Macintosh:
QuickDraw GX Objects.

Transfer Mode Data

A transfer mode is added to the current ink object if the data type opcode has value 3.
This is the gxI nkTr ansf er ModeOpcode constant. The data for the fields of the
gxTr ansf er Mode structure follow.

The data sequence is omit byte 1, space, compressed as long, set , compresssed as

long, profi | e, compressed as long; omits are allowed. Omit byte 2 follows and then
sourceMatri x,devi ceMatri x, resul t Matri x, fl ags, and conponent ; omits are
allowed.
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The sour ceMat ri x, devi ceMat ri x, andr esul t Mat ri x are compressed as arrays of
Fixed values. The color space determines the number of transfer components that follow,
as shown in Table 7-12.

Each transfer component is preceded by an omit byte

(gxomi t Tr ansf er Conmponent Mask1) that describes the first 4 fields of the structure.
Omit byte one is followed by gxOni t Tr ansf er Conponent ModeMask, compressed as
byte, gxOm t Tr ansf er Conponent Fl agsMask, compressed as byte,

gxQrmi t Tr ansf er Conrponent Sour ceM ni nunshi f t, compressed as color,

gxOni t Tr ansf er Conponent Sour ceMaxi numvask, compressed as color, and

gxOni t Tr ansf er Conponent Devi ceM ni munmvask, compressed as color. Omit byte 2
follows which describes gxOni t Tr ansf er Conponent Devi ceMaxi numnivask,

gxQmi t Tr ansf er Conponent Cl anpM ni nunvask, gxOm t Tr ansf er Conponent C
anphMaxi munmivask, and gxQri t Tr ansf er Conponent Oper andMask; all these are
compressed as color. The color compression specifies that the field may be omitted
(inherits value from default), or is represented by a repeated byte (for example, 0X7A
==0X7A7A), or is represented as a word.

Note that the mode and flags in the first omit byte have a single bit

The gxTr ansf er Mbde structure is described in the chapter “Ink Objects” in Inside
Macintosh: QuickDraw GX Objects.

New Object Transform Data

Data for a new transform object follows a gxNewCbj ect Opcode operation opcode and
a data type opcode with a value 0x2A. This is the gxTr ansf or nTypeOpcode constant
from the gxGr aphi csNewOpcode enumeration.

This opcode creates a new transform object with all of the properties of the previous
transform object in the data stream. If the current transform object is the first transform
object in the stream, then it is created with default properties. No data follows for the
new transform object.

The transform object is described in the chapter “Transform Objects” in Inside Macintosh:
QuickDraw GX Objects. For additional information about transform mapping, see
“Mapping Data” on page 7-46.

Modified Transform Object Data

Once a transform object is defined in the data stream, it can then be modified. Modified
transform object data follows a gxSet Dat aOpcode operation opcode and a data type
opcode containing one of the constants from the gxTr ansf or nDat aOpcode
enumeration. Table 7-9 summarizes the values of the constants for all of the modified
transform objects.
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Reserved Opcode for Modified Transform Data

The data type opcode with value 0 is reserved for future expansion.

Tag Data

A tag is added to the current transform object if the data type opcode has value 1. This is
the gxTr ansf or mfagQpcode constant. The data for the parameters of the
GXSet Tr ansf or mrags function follows.

The data stream sequence is t agType, i ndex, ol dCount , newCount ,itens[].

The GXSet Tr ansf or nifags function is described in the chapter “Transform Objects” of
Inside Macintosh: QuickDraw GX Objects.

Clip Data

A clip, compressed as long (reference) is added to the current transform object if the data
type opcode has value 2. This is the gxTr ansf or nCl i pOpcode constant. The data for
the cl i p parameter of the GXSet Tr ansf or nCl i p function follows.

The GXSet Tr ansf or nCl i p function is described in the chapter “Transform Objects” in
Inside Macintosh: QuickDraw GX Objects.

Mapping Data

A mapping is added to the current transform object if the data type opcode has value 3.
This is the gxTr ansf or mvappi ngOpcode constant. The data for the nap parameter of
the GXSet Tr ansf or mvappi ng function follows.

A transform mapping is initiated by the sequential appearance of the
gxSet Dat aOpcode, and gxTr ansf or mDat aOpcode constants in the data stream.

The bytes following the appearance in the data stream of the gxTr ansf or mivappi ng
constant from the gxTr ansf or nDat aOpcode enumeration have a special format. The
interpretation of the bytes that follow require the determination of a size constant. The
size to be used for a specific transform depends upon the compression and the size of the
transform data specified by the byte containing the previous

gxG aphi csOper at i onOpcode constant. The size is the number of bytes, words, or
longs, depending upon the type of compression.

If the size obtained from the gxGr aphi csOper at i onOpcode byte indicated that there
are 24 bytes of transform data and the byte containing the

gxTr ansf or mvappi ngOpcode constant indicated that there was no compression, then
the size of each transform attribute would be 4 bytes (longs) and the size constant for our
transformation bytes format would be size 24/4 = 6. The interpretation of the mapping
that occurs for each mapping size is summarized in the section “Text Face Data” on

page 7-39.

The GXSet Tr ansf or nivappi ng function is described in the chapter “Transform
Objects” in Inside Macintosh: QuickDraw GX Objects.
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Part Mask Data

A part mask, compressed as a long, is added to the current transform object if the data
type opcode has value 4. This is the gxTr ansf or nPar t MaskQpcode constant. The data
for the mask parameter of the GXSet Tr ansf or nHi t Test function follows.

The GXSet Tr ansf or nHi t Test function is described in the chapter “Transform
Objects” in Inside Macintosh; QuickDraw GX Objects.

Tolerance Data

Tolerance, compressed as long, is added to the current transform object if the data type
opcode has value 5. This is the gxTr ansf or nfTol er anceOpcode constant. The data for
the tolerance parameter of the GXSet Tr ansf or mHi t Test function follows.

The GXSet Tr ansf or nHi t Test function is described in the chapter “Transform
Objects” in Inside Macintosh; QuickDraw GX Objects.

New Color Profile Object Data

Data for a new color profile object follows a gxNewQbj ect Qpcode operation opcode
and a data type opcode with a value 0x2B. This is the gxCol or Prof i | eTypeOpcode
constant from the gxG aphi csNewQpcode enumeration.

This opcode creates a new color profile object with all of the properties of the previous
color profile object in the data stream. If the current color profile object is the first color
profile object in the stream, then it is created with default properties. The data that
follows is uncompressed; the opcode size specifies the size of the stream.

The color profile object is described in the chapter “Color Objects” in Inside Macintosh:
QuickDraw GX Objects.

Modified Color Profile Object Data

Once a color profile object is defined in the data stream, it can be modified. Modified
color set object data follows a gxSet Dat aOpcode operation opcode and a data type
opcode containing one of the constants from the gxCol or Pr of i | eDat aOpcode
enumeration. Table 7-8 summarizes the values of the constants for all of the modified
color profile objects.

Reserved Opcode for Modified Color Profile Data

The data type opcode with value 0 is reserved for future expansion.

Color Profile Tag Data

A tag for the current color profile object is added if the data type opcode has value 1.
This is the gxCol or Pr of i | eTagOpcode constant. The data for the parameters of the
GXSet Col or Prof i | eTags function follows.
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The size of the opcode specifies the number of tags; the compression specifies whether
the data is in bytes, words, or longs. For instance, if the size is 4 and the compression is
gxShor t Conpr essi on (2 bytes), then the stream contains 4/2 == 2 tags. The equivalent
operation would be GXSet ShapeTags (shape, nil, 1, 0, 2, tag array).

The GXSet Col or Pr of i | eTags function is described in the chapter “Color Objects” in
Inside Macintosh: QuickDraw GX Objects.

New Color Set Object Data

Data for a new color set object follows a gxNewChj ect Opcode operation opcode and a
data type opcode with a value 0x2C. This is the gxCol or Set TypeOpcode constant
from the gxGr aphi csNewOpcode enumeration.

This opcode creates a hew color set object with all of the properties of the previous color
set object in the data stream. If the current color set object is the first color set object in
the stream, then it is created with default properties.

The color set object is described in the chapter “Color Objects” in Inside Macintosh:
QuickDraw GX Objects.

Modified Color Set Object Data

Once a color set object is defined in the data stream, it can be modified. Modified color
set object data follows an operation opcode gxSet Dat aOpcode constant from the

gxG aphi csQper ati onOpcode enumeration and a data type opcode containing one
of the constants from the gxCol or Set Dat aOpcode enumeration. Table 7-7 summarizes
the values of the constants for modified color set objects.

The first byte or two is space, space and specifies the number of components. The
remaining stream is colors. The compression for the color set can be byte or word. To
determine the number of colors in the stream use the following formula:

(size - colorSpaceByte * conpression) / conponentslnCol or Space *
conpr essi on

For instance, if the space is gxRGBSpace, the compression isgxByt eConpr essi on,
and the size is 7, the number of colors would be (7 - 1 * 1)/3*1, which evaluates to 2. If
the stream continued with 0, 0, 0, 0XFF, 0XFF, 0XFF, then the color set would contain
black (0X0000, 0X0000,0X0000) and white OXFFFF, OXFFFF, OXFFFF). As the example
shows, the color set entries are compressed as colors. See section “Transfer Mode Data”
on page 7-44 for information on color compression.

Reserved Opcode for Modified Color Set Data

The data type opcode with value 0 is reserved for future expansion.
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Color Set Tag Data

A tag is added to the current color set object if the data type opcode has value 1. This is
the gxCol or Set TagOpcode constant. The data for the parameters of the
GXSet Col or Set Tags function follows.

The size of the opcode specifies the number of tags; the compression specifies whether
the data is in bytes, words, or longs. For instance, if the size is 4 and the compression is
gxShor t Conpr essi on (2 bytes), then the stream contains 4/2 == 2 tags. The equivalent
operation would be GXSet ShapeTags (shape, nil, 1, 0, 2, tag array).

The GXSet Col or Set Tags function is described in the chapter “Color Objects” of Inside
Macintosh: QuickDraw GX Objects.

New Tag Object Data

Data for a new tag object follows a gx NewObj ect Qpcode operation opcode and a data
type opcode with a value 0x2D. This is the gxTagTypeOpcode constant from the
gxG aphi csNewOQpcode enumeration.

This opcode creates a new tag object with all of the properties of the previous tag object
in the data stream. If the current tag object is the first tag object in the stream, then it is
created with default properties. For tag data is uncompressed. The first parameter is tag
type (long), followed by data computed from opcode length - sizeof (long).

The GXNewt ag function is described in the chapter “Tag Objects” in Inside Macintosh:
QuickDraw GX Objects.

New Bit Image Object Data

Data for a bit image object follows a gxNewCbj ect Opcode operation opcode and a data
type opcode with a value 0x2E. This is the gxBi t | rageTypeQpcode constant from the
gxG aphi csNewOQpcode enumeration.

The data sequence is omit byte (gxOmitBitimage), followed by the fields described by
omit byte: r onByt es, compressed as long, hei ght , compressed as long, and dat a
compressed in the custom format described ahead. The bit image is compressed only if it
makes the data stream smaller.

The GXNewBi t map function is described in the chapter “Bitmap Shapes” in Inside
Macintosh: QuickDraw GX Graphics.

The bit image compression byte appears only in data streams containing a bitmap shape.
This byte describes how each section of a bit image is compressed. The bit image
compression byte follows the bytes containing the bit image attributes described by the
gxQmi t Bi t | mageMask constant.

Bit images are described in the “Bitmap Shapes” chapter of Inside Macintosh: QuickDraw
GX Graphics.

The bit image compression byte has the format xx yyyyyy.
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The xx bits describe which of the bit image compression type opcodes is used for the
next part of the bit image. The bit image compression opcode values are either 0, 1, 2,
or 3.

The yyyyyy bits describe the number of times, z, that the action defined by the bit image
compression opcode is replicated. The number of replications, z, can vary range from 0
to 63. Table 7-13 summarizes the four compression opcodes.

Table 7-13 Bit image compression opcodes

Bit image
compression
opcode Bit image compression description
0 Add the z bytes of bit image that follow to the current row. Z Bytes of

data follow.

1 Repeat 1 byte z times and add the bits to the current row. One byte of
data follows.

2 Copy z bytes of the previous row and add the bits to the current row.
No data follows.

3 Copy the previous row of bits z times and add the bits to the next z
rows. No data follows.

The analysis of a bit image compression byte in a stream format is described in the
section “Analyzing a Flattened Bitmap Shape” beginning on page 7-81.

New Font Name Data

Data for a font name follows a gxNewObj ect Opcode operation opcode and a data type
opcode with a value 0x2F. This is the gxFont NameTypeOpcode constant from the
gxG aphi csNewOQpcode enumeration.

The fields in the gxFl at Font Nane structure follow. This structure includes
the gxFont Nane, gxFont Pl at f or m gxFont Scr ipt, gxFont Language, and
gxFont Name structures, the byte length of the name and the name itself.

The stream exactly mirrors the sequence and size of the fields in the gxFl at Font Nare
structure.
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New Trailer Object Data

Data for a trailer object follows a gxNewCbj ect Opcode operation opcode and a data
type opcode with a value 0x3F. This is the gxTr ai | er TypeQpcode constant from the
gxG aphi csNewOQpcode enumeration. This is the termination (last) object in the stream.
No data follows.

The last two bytes of a stream are always 0x01 and 0x3F. The next to the last byte in a
data stream contains a gxNewObj ect Opcode constant with a record size of 1 byte. The
last byte in a data stream contains a gxTr ai | er TypeQpcode constant with a
gxTwoBi t Conpr essi on value of 0, indicating the gxNoConpr essi on constant.

About Print Files and Portable Digital Documents

QuickDraw GX printing performs background printing to all devices, allowing users
continued access to the application. The printing process includes the creation of a
specialized print file called a portable digital document.

Print Files

When an application prints, QuickDraw GX collects the printing information sent by the
application and writes it to a file. This process is called spooling and the file that is created
is called a print file. QuickDraw GX then reads the print file and prints it to the
appropriate device. The read and interpretation process is called despooling and the
printing process is called imaging.

A print file can be duplicated, dragged onto desktop printers, manipulated by print
queues, and redirected to other printer devices without re-spooling. Print files also
provide a device-independent information interchange format.

The QuickDraw GX spooling process consists of creating a print file and writing a stream
of flattened shape data to that file. This data is unflattened during the unspooling
process. Additional information must be provided in the print files. This includes job,
formatting, and optimization information.

The job-related information includes the name of the job, the destination device, quality,
and the number of copies. The formatting information includes the page sizes and
orientations. The optimization information includes the font database.
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The print file consists of two forks, a data fork and a resource fork. The data fork
contains all the core data necessary to print a document. This consists of the flattened job
data, the flattened shape data for each page, and the flattened format data for each page.

The print file begins with a 32-bit QuickDraw GX version followed by a 32-bit offset that
describes the number of bytes from the beginning of the file to the start of the page
directory located at the end of the file.

The page directory contains a 32-bit number indicating the number of pages in the
document, an array of page sizes, and offsets to the start of the flattened shape data for
each page. The format of a print file for a four-page document is shown in Figure 7-11.

Figure 7-11 Print file format
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QuickDraw Picture Data in Print Files

When creating a print file from a document that contains QuickDraw
drawing commands, QuickDraw GX by default saves the QuickDraw
data for each page in a tag object of tag type ' pi ct' attached to a
rectangle shape. Therefore, if you are examining the data stream of a
print file, you should note that a rectangle shape with an attached tag
object of type' pi ct' indicates the presence of QuickDraw data. For
more information about this tag object and QuickDraw data, see the
discussion of the' pi ct' tag object in the advanced printing features
chapter of Inside Macintosh: QuickDraw GX Printing. u

Portable Digital Documents

QuickDraw GX provides document portability that is independent of fonts, applications,
and output devices. The users of your application can create and save their results in the
form of a portable digital document or PDD.

A portable digital document consists of the print file containing flattened shapes
described in the previous section. These files provide all of the information necessary to
view and print the document, including the fonts that are used and other information
necessary to render the text and graphics. A portable digital document can be sent to
other Macintosh users and viewed or printed simply by opening the documents with a
viewer that can interpret them.

For more information on print files and portable digital documents, see the chapters
“Introduction to QuickDraw GX Printing” and “Core Printing Features” of Inside
Macintosh: QuickDraw GX Printing.

Using QuickDraw GX Stream Format

This section describes the use of the GraphicsBug utility to analyze flattened data
streams. Sample code is provided that draws a QuickDraw GX picture containing seven
shapes. GraphicsBug is used to flatten each shape. The resulting data stream for each
flattened shape is then analyzed.

This section describes how you can
n flatten shapes using GraphicsBug
n interpret the GraphicsBug flattened shape output format

n analyze flattened shape data streams
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Flattening Shapes With GraphicsBug

GraphicsBug is not just a QuickDraw GX debugging tool. It also allows you to evaluate
the data at specific memory locations. You can use GraphicsBug to look at the data
describing a QuickDraw GX shape both before and after you invoke the

GXFI at t enShape function. This allows you to compare the original data and the
stream format after the GXFI at t enShape function has been called.

For more information concerning GraphicsBug, see the chapter “QuickDraw GX
Debugging " in this book.

You can use GraphicsBug to analyze a data stream by using the following procedure:
1. Create a QuickDraw GX shape.

2. Use the GraphicsBug heap dump HD command to determine the memory location of
the QuickDraw GX shape to be flattened.

3. Copy the memory location of the shape to the clipboard.

4. Type FL and paste the memory address. The command line should look like this:

fl <menory address>

For example: fl 41d788

5. The command FL applies t he GXFI at t enShape function to the shape located at the
specified memory address. This results in a flattened shape. An annotated version of

the QuickDraw GX data stream appears in the GraphicsBug window. GraphicsBug
does not alter the graphics memory in any way.

To create a flattened file, you can use the command
fl <menory address> "fil enane”

To view the contents of a file, such as a print file generated by printing a document, you
can use the command

uf "fil ename"

To view the stream associated with a particular page of a document, you can use the
command

uf <page nunber> "fil ename"”
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Here are some guidelines for using GraphicsBug to analyze data streams:

n The data in parentheses in the GraphicsBug window are the compressed byte codes
that were generated when the original shape was flattened. The data not in
parenthesis is GraphicsBug’s brief annotation of the data stream. The annotation
usually describes the shape data in its original format. The data in parentheses always
relates to the immediately previous data that is not in parentheses.

n Sometimes GraphicsBug will not give the name of the font. This is because
GraphicsBug reads only the information contained in memory. GraphicsBug cannot
make a call to get the information. If GraphicsBug is used to flatten shapes that were
generated by a client call, the required data will always already be in memory and
will therefore be available. In this case, the GraphicsBug annotation will always
provide the name of the font.

n If part of an object is compressed and another part of the object is not compressed,
GraphicsBug reports that there is “no compression.”

n Bracketed numbers are references. When gxSet Dat a or gxSet Ref er ence opcodes
are encountered, they can’t generate pointers to other objects. They have to generate
references. The first object is given reference 1. Subsequent objects are given references
2,3, and so on.

Listing 7-2 shows an example of the information provided by GraphicsBug for a
flattened line.

Listing 7-2 A GraphicsBug annotation of the data stream of a flattened shape
fl 0c79090
owner s 1)

newthj ect; size: #2 (03)

header Type; byte conpression (80)

version == 1.0; flags == fontListFlatten | fontd yphsFlatten
(01 03)

newQhj ect; size: #6 (07) [1]

f ont NaneType; no conpression (2f)

(04 02 01 01 00 00)

Listing 7-2 shows only the beginning of a data stream. For more examples of
GraphicsBug annotation of flattened shape data streams, see the next section.
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Analyzing the Data Streams of Flattened Shapes

This section first uses sample code to generate a picture with seven shapes. Each of the
seven shapes is then flattened using the procedure described in the section “Flattening
Shapes With GraphicsBug” beginning on page 7-54. The section “Analyzing the Data
Streams of Flattened Shapes” beginning on page 7-56 describes how to use GraphicsBug
to interpret the data for each of the seven shapes. The GraphicsBug data stream output is
provided for each flattened shape in Listing 7-4 through Listing 7-10. The byte-by-byte
analysis of the data stream for each flattened shape is provided in Table 7-14 through
Table 7-20.

Creating a Picture With Seven Shapes

Listing 7-3 creates seven primitive shapes and adds them to a window’s page shape to
form the picture shown in Figure 7-12. This picture contains (from left to right and top to
bottom) a line, rectangle, curve, path, text, polygon and bitmap shape.

Listing 7-3 A picture with seven shapes

7-56

voi d Creat eSanpl el mage(W ndowPt r w nd)
{
gxShape t hePage;
gxShape t heli ne;
line lineData = {ff(25), ff(25), ff(125), ff(125)};
gxShape t heRect;
gxRectangl e rectbData = {ff(25), ff(25), ff(75), ff(75)};
gxShape theCurve;
gxCurve curvebata = {ff(25), ff(25), ff(275), ff(75), ff(125),
ff(125)};
gxShape t hePat h;
long tripleEightData[] = {1/* # of contours */, 6 /* # of points
*/, Oxff000000,
0, O,
ff(75), O,
ff(5), ff(50),
ff(75), ff(100),
0, ff(100),
ff(75), ff(50)};
gxShape theText;
gxRect angl e t heText Bounds;
gxCol or textCol or;
fixed x,vy;
short | oop;
gxShape t hePol ygon;

Using QuickDraw GX Stream Format



CHAPTER 7

QuickDraw GX Stream Format

long starbData[] = {1, /* nunber of contours */ 5, /* nunber of
points */
ff(eo), o, ff(90), ff(90), ff(0), ff(30), ff(120), ff(30),
ff(0), ff(90)}; /* the points */
gxShape t heBit map;

/* retrieve the page shape so we can add to it */
t hePage = Get DocShape(w nd);

/* Create a |line shape*/

t heLi ne = GXNewLi ne (& ineData);
GXSet ShapePen(t heLine, ff(9));
GXAddToShape(t hePage, theline);
GXDi sposeShape(t heLi ne);

/* create a rectangle; the color of the rectangle is red */

theRect = GXNewRect angl e( & ect Dat a) ;
{gxCol or redCol or =
{gxR@Space, nil,{
OxFFFF, 0, 0} };
GXSet ShapeCol or (t heRect, &redCol or);
}
GXSet ShapeFi || (theRect, closedFrameFill);
GXMoveShapeTo (theRect, ff(150), ff(25));
GXAddToShape(t hePage, theRect);
GXDi sposeShape(t heRect);

/* create a curve shape; the shape has a pen thickness of 3.25 */

t heCurve = GXNewCurve( &curveDat a) ;

GXSet ShapePen(t heCurve, fl (3.25));
GXMoveShapeTo (theCurve, ff(210), ff(25));
GXAddToShape(t hePage, theCurve);

GXDi sposeShape(t heCurve);

/* create a path shape; the shape’s color is green and the pen
thickness is 2 */

thePath = GXNewPat hs((paths *) tripl eEi ghtData);
GXSet ShapeFi || (thePath, closedFrameFill);

GXSet ShapePen(t hePath, ff(2));
GXSet ShapeCommonCol or (thePat h, green);
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GXMoveShapeTo (thePath, ff(390), ff(25));
GXAddToShape(t hePage, thePath);
GXDi sposeShape(t hePat h) ;

/* create a text shape; the shape is the characters GX col ored
in hsv space and rotated 90 degrees */

/* create the text, set the font size, and set the font name */

theText = NewText (2, (unsigned char*)"GX", nil);
GXSet ShapeComonFont (t heText, tinmesFont);

GXSet ShapeText Si ze(t heText, ff(135));

GXMobveShapeTo (theText, ff(25), ff(230));

GXSet ShapeAttri butes (theText, gxMapTransfornhape);

/* create an hsv color space and set up the initial colors */

t ext Col or. space = hsvSpace;
textColor.profile = nil;

t ext Col or. el enent . hsv. hue = 0x7400;

text Col or. el enent . hsv. saturati on = OxFFFF
text Col or. el ement . hsv. val ue = OxFFFF

/* get the bounds of "theText" and determ ne the coordi nates of
the bottomleft corner */

GXGet ShapeBounds(t heText, OL, &theTextBounds);

X = theText Bounds. | eft;

y = theText Bounds. bott om

/* rotate "theText"; add each letter to the picture */
for (loop = 0; loop < 6; loop++) {
GXSet ShapeCol or (t heText, &t ext Col or);
GXRot at eShape(t heText, ff(90), X, y);
GXAddToShape(t hePage, theText);
t ext Col or. el enent . hsv. hue += 0x0940;

}
GXDi sposeShape(t heText);

/* create a polygon shape; the shape’s color is yellow, the pen
sizeis 3, and it is skewed in the vertical direction by a
factor of 0.5 */

t hePol ygon = GXNewPol ygons( (gxPol ygons *) starData);
GXSet ShapeFi | | (t hePol ygon, gxEvenOddFill);
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GXSet ShapePen (thePol ygon, ff(3));

GXSet ShapeConmonCol or (t hePol ygon, yell ow);
GXMoveShapeTo (thePol ygon, ff(240), ff(110));
GXSkewshape(t hePol ygon, 0, fl(0.5), 0, 0);

GXAddToShape(t hePage, thePol ygon);
GXDi sposeShape(t hePol ygon);

/* create a bitmap by retrieving a bitmap fromthe resource fork
and skewing it in the horizontal direction by a factor of .*/

theBi t map = GXGet Pi xMapShape(128);
GXVal i dat eShape (theBitnap);

GXSkewshape(t heBitmap, ff(2), 0, 0, 0);
GXMoveShapeTo (theBitmap, ff(290), ff(190));

GXAddToShape(t hePage, theBitnmap);
GXDi sposeShape(t heBit map) ;

Figure 7-12 A picture with seven shapes

EfeDD———————fShapis=F—F——————— &
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]
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Analyzing a Flattened Line Shape

The function described in the section “Creating a Picture With Seven Shapes” beginning
on page 7-56 was first used to draw the picture shown in Figure 7-12 containing the line
shape shown in Figure 7-13.

The line shape is created with a pen size of 9 and a default color of black. The pen is
moved from the point (25.0, 25.0) to point (125.0, 125.0).

Figure 7-13 The line shape drawn

The procedure described in the section “Flattening Shapes With GraphicsBug” beginning
on page 7-54 was then used to generate the GraphicsBug output shown in Listing 7-4.
The first line of the output shows the use of the f| command on the memory address
that contained the line shape. The flattened line shape data stream is the sequential byte
data that appears in parentheses. For example, the first four bytes of the data stream in
Listing 7-4 are (06) (80) (01 03). All other annotation is provided by GraphicsBug.

Since the flattened line shape is the first shape in the data stream, this first part of the
GraphicsBug output shows the data stream header. The GraphicsBug output for the
other flattened shapes described in this section correspond to the data stream that
describes that specific shape. These shape-specific sections are presented in QuickDraw
GX drawing order.

7-60

Listing 7-4 GraphicsBug analysis of a flattened line
fl 0c79090
owner s 1)

newChj ect; size: #2 (03)

header Type; byte conpression (80)

version == 1.0; flags == fontListFlatten | fontd yphsFlatten
(01 03)

newChj ect; size: #6 (07) [1]

font NaneType; no conpression (2f)
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(04 02 01 01 00 00)

newthj ect; size: #0 (01) [1]
styl eType; no conpression (28)
setData; size: #1 (42)

styl ePen; byte conpression (83)
(09)

newthj ect; size: #0 (01) [1]

i nkType; no conpression (29)
newQhj ect; size: #0 (01) [1]
transfornType; no conpression (2a)
newthj ect; size: #4 (05)

| i neType; byte conpression (83)
(19 19 7d 7d)

newthj ect; size: #0 (01)

trail erType; no conpression (3f)

Table 7-14 shows the data stream analysis of the flattened line shape. The stream data is
obtained from the GraphicsBug output in Listing 7-4. This table provides a description of
each byte of the data stream for this shape.

Table 7-14 Analysis of the data stream of a flattened line shape

Values in
data stream
(binary)

New header

0x03
(00
000011)

0x80
(10
000000)

0x01
(00000001)

0x03
(00000011)

Type of information Value Description

Operation opcode 0 New object

Record size 3 Record size is 3 bytes

Compression type opcode 2 Byte compression

Data type opcode 0 Header

Data 1.0 QuickDraw GX Version 1.0

Data 3 gxFont Li st Fl at t en constant from the

gxFl at t enFl ags enumeration is 0x01

gxFont d yphsFIl at t en constant from
the gxFl at t enFl ags enumeration is 0x02

continued
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Table 7-14 Analysis of the data stream of a flattened line shape (continued)

Values in
data stream
(binary)

Type of information

New font name for the style object

0x07
(00
000111)

0x2F
(00
101111)

0x04

0x02

0x01

0x01

0x0001A

0x417070
6C 652043
6F 6D 70 75
74657220
54 69 6D 65
73 20 52 6F
6D 61 6E

New style object

0x01
(00
000001)

0x28
(00
101000)

0x42
(01
000010)
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Operation opcode

Record size

Compression type opcode

Data type opcode

Data

Data

Data

Data

Data

Data

Operation opcode

Record size

Compression type opcode

Data type opcode

Operation opcode

Record size
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Value

2
Ox2F

26

Description

New object

Record size is 7 bytes

No compression

Font name

The gxUni queFont Nane constant of the
gxFont Name enumeration

The gxMaci nt oshPI at f or mconstant of
the gxFont Pl at f or menumeration

The gxMaci nt oshRonmanScri pt constant
of the gxMaci nt oshScri pt s enumeration

The gxEngl i shLanguage constant of the
gxFont Language enumeration

The | engt h field (short) of the
gxFont Nane is 26 bytes.

Each of the 26 bytes is one glyph code. The
font name is “Apple Computer Times
ROman.”

New object

Record size is 1 byte

No compression

New style

Set data

Record size is 1 byte
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Table 7-14 Analysis of the data stream of a flattened line shape (continued)

Values in

data stream

(binary) Type of information Value Description

0x83 Compression type opcode 2 No compression

((338011) Data type opcode 3 gx St yl ePenQpcode constant of_the
gxSt yl eDat aOpcode enumeration

0x09 Data 9.0 The pen width parameter for the
GXSet ShapePen function is 9.0

New ink object

0x01 Operation opcode 0 New object

888001) Record size 1 Record size is 1 byte

0x29 Compression type opcode 0 No compression

(18200 1) Data type opcode 0x29 New ink

New transform

0x01 Operation opcode 0 New object

(()88001) Record size 1 Record size is 1 byte

0x2A Compression type opcode 0 No compression

(18200 1) Data type opcode 0x2A New transform

New shape object

0x05 Operation opcode 0 New object

888101) Record size 5 Record size is 5 bytes

0x83 Compression type opcode 2 Byte compression

838011) Data type opcode 3 gxLi neType constant of t_he
gxShapeTypes enumeration

0x19 Data 25.0 x coordinate of the first point is 25.0

0x19 Data 25.0 y coordinate of the first point is 25.0

0x7D Data 125.0 x coordinate of the last point is 125.0

0x7D Data 125.0 y coordinate of the last point is 125.0
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Analyzing a Flattened Rectangle Shape

The function described in section “Creating a Picture With Seven Shapes” beginning on
page 7-56 was first used to draw the picture shown in Figure 7-12 containing the
rectangle shape shown in Figure 7-14.

The red rectangle shape is created with its frame. The size and shape of the rectangle is
defined by its upper-left boundary point (25.0, 25.0) and its lower-right boundary point
(75.0, 75.0). The fill type is closed-frame. Once the rectangle is drawn, it is moved to the
point (150.0, 25.0) to position it in the picture.

Figure 7-14 The rectangle shape drawn

The procedure described in the section “Flattening Shapes With GraphicsBug” beginning
on page 7-54 was then used to generate the GraphicsBug output shown in Listing 7-5.
The flattened rectangle shape data stream is the sequential data that appears in
parentheses.

Listing 7-5 GraphicsBug analysis of a flattened rectangle shape

i nkType; no conpression (29)

space gxRGBSpace
profile nil
val ue(s) 1.0000 (ffff) 0.0000 0x0000 0.0000 0x0000

setData; size: #4 (45)

i nkCol or; no conpression (02)

(fe ff 00 00)

newChj ect; size: #8 (09)

rectangl eType; word conpression (45)
(00 96 00 19 00 c8 00 4b)

set Data; size: #1 (42)

shapeFill; byte conpression (82)
(02)
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Table 7-15 shows the data stream analysis of the flattened rectangle shape. The stream
data is obtained from the GraphicsBug output in Listing 7-5. This table provides a
description of each byte of the data stream for this shape. Data format sequences that are
identical to previously described data sequences in the stream are not shown..

Table 7-15 Analysis of the data stream of a flattened rectangle shape

Values in
data stream
(binary) Type of information

New ink object

0x01 Operation opcode
(00 000001)

Record size
0x29 Compression type opcode
(00 101001)

Data type opcode

Set data for ink color

0x45 Operation opcode
(01 000101)

Record size
0x02 Compression type opcode
(00 000010)
Data type opcode
OxXFE Omit byte
(11 11 1110)
OxFF Data
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Value

0x29

N O O B

OXFFFF

Description

New object
Record size is 1 byte.
No compression

New ink

Set data
Record size is 5 bytes.
No compression

gxI nkCol or Opcode constant of
the gxI nkDat aOpcode enumeration

The gxOni t Col or sMask and

gxQrmi t Col or sShi ft enumerations
are used to interpret this byte. Datal,
color space, is omitted so the default
RGB color space properties are applied
to the current object. Data2, color
profile, is omitted so the default color
profile is applied to the current object.
Data3, color components, uses only
bits 3, 2, and 1 for RGB. The
compression for each of the red, green,
and blue color components is byte
compression.

Since color components are 2-byte
values, the byte is replicated to

the value OXFFFF or 65,535. The RGB
value for the r ed field of the
gxRgbCol or structure is 65,535.

continued
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Table 7-15

Analysis of the data stream of a flattened rectangle shape (continued)

Values in
data stream
(binary)

0x00

0x00

New rectangle object

0x09
(00 001001)

0x45
(01 000101)

0x00 96

0x00 19

0x00 C8

0x00 4B

Set data for shape fill
0x42
(01 000010)

0x82
(10 000010)

0x02
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Type of information
Data

Data

Operation opcode
Record size
Compression type opcode

Data type opcode

Data

Data

Data

Data

Operation opcode
Record size
Compression type opcode

Data type opcode

Data
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Value
0x0000

0x0000

ol = O01 O

150.0

25.0

200.0

125.0

N N N

Description

Since color components are 2-byte
values, the byte is replicated to

the value 0x0000 or 0. The RGB value
for the gr een field of the

gxRgbCol or structure is 0.

Since color components are 2-byte
values, the byte is replicated to

the value 0x0000 or 0. The RGB value
for the bl ue field of the gxRgbCol or
structure is 0.

New object
Record size is 9 bytes.
Word compression

gxRect angl eType constant of
the gxShapeTypes enumeration

x-coordinate of the left top corner
point is 150.0

y-coordinate of the left top corner
point is 25.0

x-coordinate of the right bottom corner
point is 200.0

y-coordinate of the right bottom
corner point is 75.0

Set data
Record size is 2 bytes.
Byte compression

gxShapeFi | | Opcode constant of
the gxShapeDat aOpcode
enumeration

gxd osedFraneFi | | constant of the
gxShapeFi | | s enumeration. The
shape fill constant is a long number so
the byte is expanded to a long.
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Analyzing a Flattened Curve Shape

The function described in the section “Creating a Picture With Seven Shapes” beginning
on page 7-56 was first used to draw the picture shown in Figure 7-12 containing the
curve shape shown in Figure 7-15.

The curve has a pen thickness of 3.25. The size and shape of the curve are defined by its
first point (210.0), control point (460.0, 75.0), and last point (310.0, 125.0). Once the curve
is drawn, it is moved to the point (210.0, 25.0) to position it in the picture.

Figure 7-15 The curve shape drawn

The procedure described in the section “Flattening Shapes With GraphicsBug” beginning
on page 7-54 was then used to generate the GraphicsBug output shown in Listing 7-6.
The flattened curve shape data stream is the sequential data that appears in parentheses.

Listing 7-6 GraphicsBug analysis of a flattened curve shape

newthj ect; size: #6 (07) [1]

font NaneType; no conpression (2f)
(04 02 01 01 00 00)

newthj ect; size: #0 (01) [1]

styl eType; no conpression (28)
setData; size: #4 (45)

styl ePen; no conpression (03)

(00 03 40 00)
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newChj ect; size: #12 (0d)

curveType; word conpression (44)

(00 d2 00 19 01 cc 00 4b 01 36 00 7d)
newChj ect; size: #0 (01)

trail erType; no conpression (3f)

Table 7-16 shows the data stream analysis of the flattened rectangle shape. The stream
data is obtained from the GraphicsBug output in Listing 7-6. This table provides a
description of each byte of the data stream for this shape. Data format sequences that are
identical to previously described data sequences in the stream are not shown and are not
analyzed here.

Table 7-16 Analysis of the data stream of a flattened curve shape

Values in
data stream
(binary)

0x45
(01
000101)

0x03
(00
000011)

0x00034000

0x0D
(00 01101)

0x44

(01

000100)
0x00 D2
0x00 19
0x00 CC
0x00 4B
0x00 36
0x00 7D

7-68

Type of information Value Description
Operation opcode 1 Set data.
Record size 5 Record size is 5 bytes.
Compression type opcode 0 No compression
Data type opcode 3 gx St yl ePenQpcode constant of

the gxSt yl eDat aOpcode enumeration
Data 3.25 The pen width parameter for the

GXSet Pen function is 3.25.
Operation opcode 0 New object
Record size 13 Record size is 13 bytes.
Compression type opcode 1 Word compression
Data type opcode 4 gxCur veType constant of

the gxShapeTypes enumeration
Data 210.0 x-coordinate of the first point is 210.0.
Data 25.0 y-coordinate of the first point is 25.0.
Data 460.0 x-coordinate of the control point is 460.0.
Data 75.0 y-coordinate of the control point is 75.0.
Data 310.0 x-coordinate of the last point is 310.0.
Data 125.0 x-coordinate of the last point is 125.0.
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Analyzing a Flattened Path Shape

The function described in the section “Creating a Picture With Seven Shapes” beginning
on page 7-56 was first used to draw the picture shown in Figure 7-12 containing the path
shape shown in Figure 7-16.

A path is created with a pen thickness of 2.0 and a color of green. The size and shape of
the curve are defined by the points (0.0, 0.0), (75.0, 0.0), (5.0, 50.0), (75.0, 100.0), (0.0,
100.0), and (75.0, 50.0). Once the path is drawn, it is moved to the point (290.0, 25.0) to
position it in the picture. The line is not on any of the points.

Figure 7-16 The path shape drawn

The procedure described in the section “Flattening Shapes With GraphicsBug” beginning
on page 7-54 was then used to generate the GraphicsBug output shown in Listing 7-7.
The flattened path shape data stream is the sequential data that appears in parentheses.

Listing 7-7 GraphicsBug analysis of a flattened path shape

newChj ect; size: #0 (01) [1]

transfornType; no conpression (2a)

newChj ect; size: #19 (14)

pat hType; byte conpression (87)

(01 06 ff 2a 01 73 40 00 19 b5 00 46 ce ba ce 4b 00 b5 32)
setData; size: #1 (42)

shapeFill; byte conpression (82)

(02)
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Table 7-17 shows the data stream analysis of the flattened path shape. The stream data is
obtained from the GraphicsBug output in Listing 7-7. This table provides a description of
each byte of the data stream for this shape. Data format sequences that are identical to
previously described data sequences in the stream are not shown and are not analyzed

here.

Table 7-17

Analysis of the data stream of a flattened path shape

Values in
data stream
(binary)

New path object

0x14
(00
010100)

0x87
(10
000111)
0x01
0x06

OxFF
(111111
11)

0x2A
(00 10 10
10)

0x01734000
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Type of information

Operation opcode

Record size

Compression type opcode

Data type opcode

Data
Data
Control byte

Omit byte

Datal
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Value

14

371.25

Description

New object

Record size is 14 bytes.

Byte compression

gxPat hType constant of the
gxShapeTypes enumeration

The number of contours is 1.
The number of points in the contour is 6.

Each of the 6 points is assigned a control bit
from the control byte. Points having a 0 bit
are on the line. Points having a 1 bit are off
the line. All 6 points are off the line. The
final 2 bits are unused.

The gxOni t Pat hvask and

gxQmi t Pat hshi ft enumerations are used
to interpret this byte. No compression is
used for datal, x coordinate of first point.
Byte compression is used for data2, y
coordinate of first point. Byte compression
is used for data3, all x relative coordinate
deltas. Byte compression is used for data4,
all y relative coordinate deltas.

Absolute x-coordinate of the first point is
371.25.
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Table 7-17 Analysis of the data stream of a flattened path shape (continued)

Values in
data stream
(binary) Type of information Value Description

0x0x19 Data2 25.0 Absolute y-coordinate of the first point is
25.0.

0xB5 Data3 -75.0 Relative x-coordinate of the second point is
-75.0. Absolute x coordinate is 371.25 -
(-75.0) = 446.25.

0x00 Data4 0.0 Relative y-coordinate of the second point is
0. Absolute y coordinate is 25.0 — (0.0) =
25.0.

0x46 Data3 70.0 Relative x-coordinate of the third point is
70.0. Absolute x coordinate is 371.25 — (70.0)
=301.25.

OxCE Data4 -50.0 Relative y-coordinate of the third point is
—50.0. Absolute y coordinate is 25.0 — (-50.0)
=75.0.

0xBA Data3 -70.0 Relative x coordinate of the fourth point is
-70.0. Absolute x-coordinate is 371.25 -
(-=70.0) = 441.25.

OxCE Data4 -50.0 Relative y coordinate of the fourth point
-50.0. Absolute y-coordinate is 25.0 -
(-50.0) = 75.0.

0x4B Data3 75.0 Relative x coordinate of the fifth point is
75.0. Absolute x-coordinate is 371.25 —
(75.0) = 296.25.

0x00 Data4 0.0 Relative y coordinate of the fifth point is
0.0. Absolute y-coordinate is 25.0 — (0.0) =
25.0.

0xB5 Data3 -75.0 Relative x coordinate of the sixth point is
—75.0. Absolute x-coordinate is 371.25 —
(-75.0) = 446.25.

0x32 Data4 50.0 Relative y coordinate of the sixth point is
50.0. Absolute y-coordinate is 25.0 — (50.0) =
-25.0.
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Analyzing a Flattened Text Shape

The function described in the section “Creating a Picture With Seven Shapes” beginning
on page 7-56 was first used to draw the picture shown in Figure 7-12 containing the path
shape shown in Figure 7-17.

A text shape with glyphs G and X is colored in hsv space. The glyphs are rotated six
times by 90 degrees about the left bottom corner. Once the text is drawn, it is moved to
the point (25.0, 230.0) to position it in the picture.

Figure 7-17 The text shape drawn

The procedure described in the section “Flattening Shapes With GraphicsBug” beginning
on page 7-54 was then used to generate the GraphicsBug output shown in Listing 7-8.
The flattened text shape data stream is the sequential data that appears in parentheses.
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Listing 7-8 GraphicsBug analysis of a flattened text shape

newbj ect; size: #32 (21) [1]

font NaneType; no conpression (2f)
(04 02 01 01 00 1a)

Appl e Conputer Tinmes Roman

(41 70 70 6¢c 65 20 43 6f 6d 70 75 74 65 72 20 54 69 6d 65 73 20 52
6f 6d 61 6¢€)

newthj ect; size: #0 (01) [1]

styl eType; no conpression (28)
setData; size: #1 (42)

styl eFont; byte conpression (8a)
(01)

setData; size: #2 (43)

styl eText Si ze; word conpression (49)
(00 87)

newthj ect; size: #0 (01) [1]

i nkType; no conpression (29)

space hsvSpace
profile nil
val ue(s) 0.4531 0x7400 1.0000 (ffff) 1.0000 (ffff)

setData; size: #6 (47)
i nkCol or; no conpression (02)
(b6 03 74 00 ff ff)
newQhj ect; size: #0 (01) [1]
transfornType; no conpression (2a)
setData; size: #24 (59)
t ransf or mvappi ng; no conpression (03)
(00 3d 02 12 00 00 98 fe 00 00 f7 47 00 00 f7 47 00 00 42 42 ff ff
bd be)
newChj ect; size: #8 (09)
text Type; no conpression (09)

byt eLengt h 2

posi tion { 25. 0000, 230. 0000}
Di spl ayi ng menory from 00c7al1l16
00c7all6 4758 GX
(a4d)
bytes (02)
position.x (19)
position.y (00 e6 02 47 58)
setData; size: #1 (42)
shapeAttributes; byte conpression (80)
(20)
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Table 7-18 shows the data stream analysis of the flattened rectangle shape. The stream
data is obtained from the GraphicsBug output in Listing 7-8. This table provides a
description of each byte of the data stream for this shape. Data format sequences that are
identical to previously described data sequences in the stream are not shown and are not
analyzed here.

Table 7-18 Analysis of the data stream of a flattened text shape

Values in
data stream
(binary) Type of information Value Description

New font name for the style object

0x21 Operation opcode 0 New object
00 . .
500001) Record size 21 Record size is 21 bytes
0x2F Compression type opcode 0 No compression
(0010111)
Data type opcode 7 gxFont NaneQpcode constant of

the gxG aphi csNewOpcode
enumeration

0x04 Data 4 The gxUni queFont Name constant
of the gxFont Name enumeration
0x02 Data 2 The gxMaci nt oshPl at f or mconstant
of the gxFont Pl at f or menumeration
0x01 Data 1 The gxMaci nt oshRomanScr i pt

constant of the gxMaci nt oshScri pts
enumeration

0x01 Data 1 The gxEngl i shLanguage constant
of the gxFont Language enumeration

0x0001A Data 26 The | engt h field (short) of the
gxFont Name structure is 26 bytes.

0x41 70 Data Each of the 26 bytes is one glyph code.

70 6C 65 The font name is “Apple Computer

20 43 6F Times Roman.”

6D 70 75

74 65 72

20 54 69

6D 65 73

20 52 6F

6D 61 6E
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Analysis of the data stream of a flattened text shape (continued)

Table 7-18

Values in
data stream
(binary) Type of information Value
New style object
0x01 Operation opcode 0

00 .
800001) Record size 1
0x28 Compression type opcode 0

00
(10 1000) Data type opcode 0x28
Set data for style object
0x42 Operation opcode 1

01 .
800010) Record size 2
0x8A Compression type opcode 2

10
g)O 1010) Data type opcode 10
0x01 Data 1
Set data for the text size of the style object
0x43 Operation opcode 1

01 .
800011) Record size 3
0x49 Compression type opcode 1

01
g)O 1001) Data type opcode 9
0x00 87 Data 135.0
New ink object
0x01 Operation opcode 0

00 .
800001) Record size 1
0x29 Compression type opcode 0

00
(10 1001) Data type opcode 0x29
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Description

New object

Record size is 1 byte

No compression

gxStyl eTypeOpcode constant of the
gxG aphi csNewOQpcode enumeration

Set data.

Record size is 2 bytes.

Byte compression

gxSt yl eFont Opcode constant of
the gxSt yl eDat aOpcode enumeration

A reference to font name object 1.

Set data.

Record size is 3 bytes.

Word compression

gxStyl eText Si zeQpcode constant of
the gxSt yl eDat aOpcode enumeration

The size parameter for the
GXSet ShapeText Si ze function is
135.0 points.

New object

Record size is 1 byte.

No compression

gxl nkTypeOpcode constant of the
gxG aphi csNewOpcode enumeration

continued
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Table 7-18 Analysis of the data stream of a flattened text shape (continued)

Values in

data stream

(binary)

Type of information

Set data for ink color of the ink object

0x47
(01
000111)

0x02
(00
000010)

0xB6
(10 11
0110)

0x03

0x74 00

OxFF

OxFF

Operation opcode

Record size

Compression type opcode

Data type opcode

Omit byte

Datal

Data2

Data

Data

New transform object

Bytes 0x01 and 0x2A define the new transform object. This data sequence is identical to the previous
line shape example.
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Value

0.453

OXFFFF

OXFFFF

Description

Set data.

Record size is 7 bytes.

No compression

gxl nkCol or Opcode constant of
the gxI nkDat aOpcode enumeration

The gxOm t Col or sMask and

gxQrmi t Col or sShi ft enumerations
are used to interpret this omit byte.
Datal, color space, is byte compressed.
Data2, color profile, is omitted so the
default color profile is applied to the
current object. Data3, color components,
uses bits 3, 2, 1, and 0 for color space.
The compression for each of the red,
green and blue color components is byte
compression.

gxHSVSpace constant of the
gxCol or Spaces enumeration

The hue of the gxHSVCol or structure is
0.453.

Since color components are 2-byte
values, the byte is replicated to

the value OXFFFF. The saturation of the
gxHSVCol or structure is 1.0000.

Since color components are 2-byte
values, the byte is replicated to
the value OXFFFF. The value of the
gxHSVCol or structure is 1.0000.
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Table 7-18 Analysis of the data stream of a flattened text shape (continued)

Values in
data stream
(binary) Type of information
Set data for mapping of the transform object
0x59 Operation opcode
01 .
811001) Record size
0x03 Compression type opcode
(00
000011) Data type opcode

0x003D0212 Data

0x000098FE Data

O0x0000F747 Data

0x0000F747 Data

0x00004242 Data

OxFFFFBDBE Data

New shape object

0x09 Operation opcode
882001) Record size

0x09 Compression type opcode
882001) Data type opcode

Using QuickDraw GX Stream Format

Value

61.12

0.60

0.97

0.97

0.26

—0.4242

Description

Set data.

Record size is 25 bytes. The transform
data size is 25 — 1 (data type opcode
byte) = 24 bytes. Since each mapping
requires 8 bytes, there are 24/8 = 3
mappings. This indicates that there is a
translate, scale, and skew mapping.

No compression

gxTr ansf or mVappi ng constant of
the gxTr ansf or nDat aOpcode
enumeration

The del t aY parameter for the
GXSet Tr ansf or mvappi ng function

The del t aX parameter for the
GXSet Tr ansf or mvappi ng function

The hScal e parameter for the
GXSet Tr ansf or mvappi ng function

The scal e parameter for the
GXSet Tr ansf or mvlappi ng function

The hSkew parameter for the
GXSet Tr ansf or mvlappi ng function

The vSkew parameter for the
GXSet Tr ansf or mvappi ng function

New object

Record size is 9 bytes.

No compression

gxText Type constant of the
gxShapeTypes enumeration

continued
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Table 7-18 Analysis of the data stream of a flattened text shape (continued)

Values in
data stream
(binary)

0x2A
(00 10 10
10)

0x02
0x19

0x00 E6

0x02
0x47
0x58

Type of information
Omit byte

Datal
Data2

Data3

Data4
Data4
Data4

Set data for attributes of the text object

0x42
(01
000010)

0x80
(10
000010)

0x20

7-78

Operation opcode

Record size

Compression type opcode

Data type opcode

Data
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Value

2
25.0000

230.0000

0x47
0x58

32

Description

The gxOm t Text Mask and

gxQmi t Text Shi ft enumerations are
used to interpret this omit byte. Byte
compression is used for datal, and byte
length. Byte compression is used for
data?, and the x coordinate of the
position. Word ?? compression is used
for data3, y coordinate of position point.
Byte compression is used for data4,
number of characters and text.

The byte length is 2.

The x-coordinate of the text position is
25.0000.

The y-coordinate of the text position is
230.0000.

The number of characters is 2.
Roman capital G

Roman capital X

Set data

Record size is 2 bytes.

Byte compression

gxShapeAt tri but es constant of
the gxShapeDat aOpcode enumeration

gxMapTr ansf or nShape constant of
the gxShapeAt tri but es enumeration
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Analyzing a Flattened Polygon Shape

The function described in the section “Creating a Picture With Seven Shapes” beginning
on page 7-56 was first used to draw the picture shown in Figure 7-12 containing the
polygon shape shown in Figure 7-18.

The yellow polygon shape is drawn with a pen thickness of 3.0 and skewed in the
vertical direction by 0.5. Its size and shape is controlled by the vectors defined by the
points (60.0, 0.0), (90.0, 90.0), (0.0, 30.0), (120.0, 30.0), (0.0, 90.0). The fill is even-odd. Once
the polygon is drawn, it is moved to the point (240.0, 110.0) to position it in the picture.

Figure 7-18 The polygon shape drawn

The procedure described in the section “Flattening Shapes With GraphicsBug” beginning
on page 7-54 was then used to generate the GraphicsBug output shown in Listing 7-9.
The flattened polygon shape data stream is the sequential data that appears in
parentheses.

Listing 7-9 GraphicsBug analysis of a flattened polygon shape

pol ygonType; byte conpression (86)
(01 05 5a 01 2c 01 04 e2 97 5a 69 88 c4 78 00)
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Table 7-19 shows the data stream analysis of the flattened polygon shape. The stream
data is obtained from the GraphicsBug output in Listing 7-9. This table provides a
description of each byte of the data stream for this shape. Data format sequences that are
identical to previously described data sequences in the stream are not shown and are not

analyzed here.

Analysis of the data stream of a flattened polygon shape

Table 7-19
Values in
data stream
(binary) Type of information

New shape object

0x10 Operation opcode

(00 .

010000) Record size

0x86 Compression type opcode
10

(()00110) Data type opcode

0x01 Data

0x05 Data

Ox5A Omit byte

(01 01 10

10)

0x01 2C Datal

0x01 04 Data2

OxE2 Data3

0x97 Data4

Ox5A Data3

Value

10

290.0

260.0

-30.0

-105.0

90.0
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Description

New object

Record size is 10 bytes.

Byte compression

gxPol ygonType constant of the
gxShapeTypes enumeration

The number of contours is 1.
The number of vectors in the contour is 5.

The gxOni t Pat hMask and

gxOnmi t Pat hShi ft enumerations are used
to interpret this byte. Word compression is
used for datal, and x coordinate of first
point. Word compression is used for data2,
and y coordinate of first point. Byte
compression is used for data3, and all x
relative coordinate deltas. Byte compression
is used for data4, and all y relative
coordinate deltas.

Absolute x-coordinate of the first point is
290.0

Absolute y-coordinate of the first point is
260.0

The x-coordinate distance of the second
point from the first point is —75.0. Absolute
x coordinate of the second point is 290.0 -
(-30.0) =320.0

The y-coordinate distance of the second
point from the first point is —105.0. Absolute
y-coordinate of the second point is 260.0 —
(-105.0) = 365.0.

The x-coordinate distance of the third point
from the first point is 90.0. Absolute
x-coordinate of the third point is 290.0 -
(90.0) = 200.0.
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Table 7-19 Analysis of the data stream of a flattened polygon shape (continued)

Values in
data stream
(binary)

0x69

0x88

oxC4

0x78

0x00

Type of information
Data4

Data3

Data4

Data3

Data4

Value
151.0

136.0

—60.0

120.0

0.0

Description

The y-coordinate distance of the third point
from the first point is 151.0. Absolute
y-coordinate of the third point is 260.0 —
(151.0) = 109.0.

The x-coordinate distance of the fourth
point from the first point is 70.0. Absolute
x-coordinate of the fourth point is 290.0 —
(70.0) = 220.0

The y-coordinate distance of the fourth
point from the first point is —60.0. Absolute
y-coordinate of the fourth point is 260.0 —
(-60.0) = 320.0.

The x-coordinate distance of the fifth point
from the first point is 70.0. Absolute
x-coordinate of the fifth point is 290.0 —
(120.0) = 170.0.

The y-coordinate distance of the fifth point
from the first point is -50.0. Absolute
y-coordinate of the fifth is 260.0 — (0.0) =
260.0.

Analyzing a Flattened Bitmap Shape

The function described in the section “Creating a Picture With Seven Shapes” beginning
on page 7-56 was first used to draw the picture shown in Figure 7-12 containing the
polygon shape shown in Figure 7-19.

The bitmap was retrieved from the resource fork and skewed in the horizontal direction
by a factor of 2.0. Once the bitmap is drawn, it is moved to the point (200.0, 190.0) to

position it in the picture.

Figure 7-19 The bitmap shape drawn
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The procedure described in the section “Flattening Shapes With GraphicsBug” beginning
on page 7-54 was then used to generate the GraphicsBug output shown in Listing 7-10.
The flattened bitmap shape data stream is the sequential data that appears in
parentheses.

Listing 7-10 GraphicsBug analysis of a flattened bitmap shape

7-82

newthj ect; size: #0 (01) [1]
transfornType; no conpression (2a)
setData; size: #12 (4d)

t ransf or mvappi ng; word conpression (43)
(01 22 00 be 00 01 00 01 00 00 00 02)
newChj ect; size: #403 (00 00 01 94) [1]
bi t 1 mage; no conpression (2e)

(a8 34 58 73 11 01 01 c2 81 70 22 01 21 82 ca ... )
newChj ect; size: #49 (32) [1]

col or Set Type; byte conpression (ac)

(o1 ff ff ff ff 00 00 33 ff 00 33 cc 00 00 ...)
newChj ect; size: #10 (0b)

bi t mapType; no conpression (08)

(aa)

i mge (01)

wi dth (66)

hei ght (58)

rowBytes (34 ab)

pi xel Si ze (04)

space (0b)

set (01 f0Q)

Table 7-20 shows the data stream analysis of the flattened bitmap shape. The stream data
is obtained from the GraphicsBug output in Listing 7-10. This table provides a
description of each byte of the data stream for this shape. Data format sequences that are
identical to previously described data sequences in the stream are not shown and are not
analyzed here.
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Table 7-20 Analysis of the data stream of a bitmap shape

Values in
data stream
(binary) Type of information Value Description

New transform object

Bytes 0x01 and 0x2A define the new transform object. This data sequence is identical to the previous
line shape example.

Set data for mapping of the transform object

0x4D Operation opcode 1 Set data
01 . .
801101) Record size 13 Record size is 13 bytes. The transform

data size is13 — 1 (data type opcode
byte) = 12 bytes. Since each mapping
requires 8 bytes, there are 12/2 =6
mappings. This indicates that there is
a translate, scale, and skew mapping.

[N

0x43 Compression type opcode

01 .
(()00011) Data type opcode 3 gxTr ansf or mvappi ng constant of

the gxTr ansf or mDat aOpcode
enumeration

0x0122 Data 290.0 The del t aX parameter for the
GXSet Tr ansf or mvlappi ng function
is 290.0.

0x00BE Data 190.0 The del t aY parameter for the
GXSet Tr ansf or mvappi ng function
is 190.0.

0x0001 Data 1.0 The hScal e parameter for the
GXSet Tr ansf or mvappi ng function
is 1.0.

0x0001 Data 1.0 The vScal e parameter for the
GXSet Tr ansf or mvlappi ng function
is 1.0.

0x0000 Data 0.0 The hSkew parameter for the
GXSet Tr ansf or mvappi ng function
is 0.0.

0x0002 Data 2.0 The vSkew parameter for the
GXSet Tr ansf or mvappi ng function
is 2.0.

Word compression

continued
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Table 7-20 Analysis of the data stream of a bitmap shape (continued)

Values in
data stream
(binary) Type of information
New bitmap image
0x00 Operation opcode
00 .
800000) Record size
0x00 Record size (continued)
0x01 94 Record size (continued)
0x2E Compression type opcode
(00
101110) Data type opcode
0xA8 Omit byte
(10 10 1
000)
0x34 Datal
0x58 Data2

Row 1 of the bit image follows

0x73 Bit image compression byte
(01

110011)

Ox11 Data
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Value

404

0x2E

52
88

51

11

Description

New object

Record size is > 64 bytes.

Record size is > 256 bytes.

Record size is 404 bytes. For
additional information about the
stream format for the record size, see
the section “Record Size” beginning
on page 7-11.

No compression

gxBi t | mageOpcode constant of the
gxG aphi csNewOpcode enumeration

The gxOni t Bi t | mageMask and
gxQOmi t Bi t | mageShi ft
enumerations are used to interpret
this omit byte. Datal, wi dt h, is byte
compressed. Data2, hei ght , is

byte compressed. Data3, indicates that
the bit image data is compressed. The
last3 bits are not used and are
reserved.

The bit image row width is 52 bytes.

The bit image column height is 88
bytes.

Bits 6 and 7 are 1. This is the
gxRepeat Bi t | nageByt esOpcode
constant of the

gxBi t | mageConpr essi on
enumeration.

The bits that follow are to be repeated
51 times.

The bits “11” are to be repeated 51
times
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Table 7-20 Analysis of the data stream of a bitmap shape (continued)

Values in

data stream

(binary) Type of information Value Description

0x01 Data 0 This is the

(00 gxCopyBi t | rageByt esCpcode

000001) constant of the
gxBi t | mageConpr essi on
enumeration. The bits in the next byte
are added to the first row x number of
times.

1 The value of x is 1.

0x01 Data “01” The bits “01” are added to row 1

Rows 2 through 11 of the bit image follow

oxC2 Bit image compression byte 3 This is the

(11 gxRepeat Bi t | nageScanOpcode

000010) constant of the
gxBi t | mageConpr essi on
enumeration. The previous scan line is

. repeated x times.
Previous row repeat number

2 The value of x is 2. The first row of bits

is repeated 2 times.

Row 12

0x81 Bit image compression byte 2 This is the

(10 gxLookupBi t | nageByt esOpcode

000001) constant of the
gxBi t | mageConpr essi on
enumeration. Repeat x bytes from the
previous row and add them to the
current row.

1 The value of x is 1. One byte of data is
to be repeated from the previous scan
line.

0x70 Bit image compression byte 1 Bits 6 and 7 are 1. This is the

01 110000 gxRepeat Bi t | nageByt esOpcode
constant of the
gxBi t | mageConpr essi on
enumeration.

48 The bits in the byte that follow are to
be repeated 48 times.

0x22 Data “100010” The bits “100010” are to be repeated 48
times
continued
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Table 7-20 Analysis of the data stream of a bitmap shape (continued)

Values in

data stream

(binary) Type of information Value Description

0x01 Bit image compression byte 0 This is the

(00 gxCopyBi t | rageByt esCpcode

000001) constant of the
gxBi t | mageConpr essi on
enumeration. Repeat x bytes from the
previous row and add them to the
current row.

1 The value of x is 1. One byte of data is
to be repeated from the previous scan
line.

0x21 Data “100001” The bits “100001” are to be repeated 1
time on the second row.

0x82 Bit image compression byte 2 This is the

(10 gxLookupBi t | nageByt esOpcode

000010) constant of the
gxBi t | mageConpr essi on
enumeration. Repeat x bytes from the
previous row and add them to the
current row.

2 The value of x is 2. Two bytes of data
is to be repeated from the previous
scan line.

OxCA Bit image compression byte 3 This is the
(11 gxRepeat Bi t | mageScanOpcode
001010) constant of the

gxBi t | mageConpr essi on
enumeration. The previous scan line is
repeated x times.

10 The value of x is 10. The first row of
bits is repeated 10 times.

The remaining bytes of the bit image are not shown here.

New color set object

0x32 Operation opcode 0 New object

(128010) Record size 50 Record size is 50 bytes.

0xAC Compression type opcode 2 Byte compression

(132100) Data type opcode 3 gxCol or Set TypeQpcode constant of

the gx&G aphi csNewOpcode
enumeration

0x01 Data 1 gxRGBSpace constant of the
gxCol or Spaces enumeration
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Table 7-20 Analysis of the data stream of a bitmap shape (continued)

Values in

data stream

(binary) Type of information Value
White color for the bitmap object

OxFF Data OXFFFF
OxFF Data OXFFFF
OxFF Data OxFFFF

Dark blue color for the bitmap object

0x00 Data 0x0000
0x00 Data 0x0000
0x33 Data 0x0000

Cherry red color for the bitmap object
OxFF Data OXFFFF

Using QuickDraw GX Stream Format

Description

Since color components are 2-byte
values, the byte is replicated to

the value OXFFFF or 65,535. The RGB
value for the r ed field of the
gxRgbCol or structure is 65,535.

Since color components are 2-byte
values, the byte is replicated to

the value OXFFFF or 65,535. The RGB
value for the gr een field of the
gxRgbCol or structure is 65,535.

Since color components are 2-byte
values, the byte is replicated to

the value OXFFFF or 65,535. The RGB
value for the bl ue field of the
gxRgbCol or structure is 65,535.

Since color components are 2-byte
values, the byte is replicated to

the value 0x0000 or 0. The RGB value
for the r ed field of the gxRgbCol or
structure is 0.

Since color components are 2-byte
values, the byte is replicated to

the value 0x0000 or 0. The RGB value
for the gr een field of the

gxRgbCol or structure is 0.

Since color components are 2-byte
values, the byte is replicated to

the value 0x3333 or 0. The RGB value
for the bl ue field of the gxRgbCol or
structure is 0x3333.

Since color components are 2-byte
values, the byte is replicated to

the value OXFFFF or 65,535. The RGB
value for the r ed field of the
gxRgbCol or structure is 65,535.

continued
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Table 7-20 Analysis of the data stream of a bitmap shape (continued)

Values in

data stream

(binary) Type of information
0x00 Data

0x33 Data

Dull red color for the bitmap object

0xCC Data
0x00 Data
0x00 Data

Value
0x0000

0x3333

0xCCcCC

0x0000

0x0000

The remaining 35 bytes of the color set are not shown here.

New shape object

0x10 Operation opcode
00 _

810000) Record size

0x08 Compression type opcode

(oo

001000) Data type opcode

OxAA Omit byte

(10 10

10 10)

0x01 Datal

0x66 Data2
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11

102

Description

Since color components are 2-byte
values, the byte is replicated to

the value 0x0000 or 0. The RGB value
for the green field of the
gxRgbCol or structure is 0.

Since color components are 2-byte
values, the byte is replicated to

the value 0x3333. The RGB value for
the bl ue field of the gxRgbhCol or
structure is 0x3333.

Since color components are 2-byte
values, the byte is replicated to

the value OXCCCC or 52,428. The RGB
value for the r ed field of the
gxRgbCol or structure is 52,428.

Since color components are 2-byte
values, the byte is replicated to

the value 0x0000 or 0. The RGB value
for the green field of the
gxRgbCol or structureis 0.

Since color components are 2-byte
values, the byte is replicated to

the value 0x0000 or 0. The RGB value
for the bl ue field of the gxRgbCol or
structure is 0x0000.

New object

Record size is 11 bytes.

Byte compression

gxBi t mapType constant of the
gxShapeTypes enumeration

The gxOni t Bi t mapMask1 and
gxQmi tBi t mapShi ftl
enumerations are used to interpret
this byte. Byte compression is used for
datal, data?, data3, and data4.

A pointer to the pixels located at 1.
The row width is 102 pixels.
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Table 7-20 Analysis of the data stream of a bitmap shape (continued)

Values in

data stream

(binary) Type of information Value Description

0x58 Data3 88 The column height is 88 pixels.

0x34 Data4 52 The row width is 52 bytes.

0xAB Omit byte - The gxOni t Bi t mapMask2 and

(10 10 gxQmi t Bi t mapShi f t 2 enumerations

10 11) are used to interpret this byte. Byte
compression is used for datal, data2,
and data3. Data4 is omitted.

0x04 Datal 4 The number of bits per pixel is 1.

0x0B Data2 11 gxl ndexedSpace constant of the
gxCol or Spaces enumeration

0x01 Data3 1 The first set of bitmaps is used.

OxFO Omit byte - The gxOni t Bi t mapMask3 and

(11 11 oo gxQm t Bi t mapShi f t 3 enumerations

00) are used to interpret this byte. Datal

and data2 are omitted. These are the

x and y positions of the bitmap. The
position is therefore at point (0, 0). The
other bits are reserved.

Obtaining Data From a Print File

Any suitably equipped Macintosh computer with QuickDraw GX installed can read and
print portable digital document print files created by your application. You may want to

use the public data in a QuickDraw GX print file for other purposes. Listing 7-11 reads a
portable digital document print file and returns the page count. For more information on
print files and portable digital documents, see the chapters “Introduction to QuickDraw

GX Printing” and “Core Printing Features” of Inside Macintosh: QuickDraw GX Printing.

Listing 7-11 Obtaining the page count from a portable digital document print file

#define nrequire( x, LABEL ) if((x)) goto LABEL
/* Returns the page count froman open print file */

Par aneters: -> short dataRef Numreference to the spool file
<- long *pageCount:returns page count

Ret ur ns: OSErr

Precondi tions: dat aRef Num I = NULL

Post condi ti ons: none */
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OSErr Despool PageCount (short dataRef Num |ong *pageCount);
OSErr Despool PageCount (short dataRef Num | ong *pageCount) {

regi ster OSErr anErr;
| ong pageDi r O f set, nunPages;
| ong dat alLen;
/* position to read offset to page directory */

ankErr = Set FPos(dataRef Num fsFronStart, (long) (kHeaderSize +
si zeof (1 ong)));
nrequire (ankrr, SetPageD r O fset Pos);

/* read offset to page directory */

dataLen = sizeof (pageDirOffset);

anErr = FSRead(dat aRef Num &datalen, &pageDirCffset);
nrequi re (anErr, ReadPageDi r O f set Pos) ;

/* nove to page directory */
ankErr = Set FPos(dataRef Num fsFronStart, (long) (pageDirOfset));
nrequire (ankrr, SetPageDirPos);

/* read nunber of pages */
dat aLen = si zeof (nunPages);
anErr = FSRead(dat aRef Num &dat alLen, &nunPages);
nrequire (ankErr, ReadNunPages);

*pageCount = nunPages;/* Return the result */

ncheck (ankrr);
return ankrr;

/* exception handling*/

ReadNunPages:

Set PageDi r Pos:

ReadPageDi r O f set Pos:

Set PageDi r O f set Pos:
return ankrr;
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QuickDraw GX Stream Format Reference

This section provides reference information to the data structures and enumerations that
are used in the stream format of a flattened shape.

Opcode Constants and Data Types

This section describes the constants and data types that describe the opcodes used in the
data streams of flattened shapes.

Operation Opcode Byte

Bits 6 and 7 of the operation opcode byte are the operation opcode. This opcode provides
a description of the data record that follows. Each operation opcode is defined in the
gxG aphi csOper at i onOpcode enumeration.

enum gxG aphi csQper ati onOpcode {
gxNew(hj ect Opcode 0x00,
gxSet Dat aOpcode = 0x40,
gxSet Def aul t Opcode= 0x80,
gxReser vedOpcode 0xCo,
gxNext Opcode OxFF,

b

Constant descriptions
gxNewhj ect Opcode
Data for a new object follows.
gxSet Dat aOpcode
Attributes for the current object follow.
gxSet Def aul t Opcode
Replace current default with the object that follows.
gxReser vedOpcode
This opcode is reserved for future expansion.

gxNext Opcode This constant is used by the current operand field to indicate that an
opcode is coming.

Bits 0 through 5 of the operation opcode byte are the record size in bytes (1 to 63 bytes).

The gxObj ect Si zeMask constant, binary 111111, masks bits 0 through 5 to select the

record size. For additional information about the stream format for the record size, see

the section “Record Size” beginning on page 7-11.
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#def i ne gx(Cbj ect Si zeMask 0x3F

The gxOpcodeShi ft constant allows you to compare gxG aphi csOper at i onQpcode
constants with other values.

#def i ne gxOpcodeShi ft 6

Data Type Opcode Byte

Bits 6 and 7 of the data type opcode byte are the compression type opcode. The
compression of the data to follow is given by the gxTwoBi t Conpr essi onVal ues
enumeration in Table 7-3. The gxConpr essi onMask constant, binary 11, masks the
constant defined by the gxTwoBi t Conpr essi onVal ue enumeration.

#def i ne gxConpressi onMask 0x03

The gxConpr essi onShi ft constant defines the number of bits to be shifted to the right
so that the masked value of the compression type opcode can be compared to other
values.

#def i ne gxConpressionShift 6

Bits 0 through 5 of the data type opcode byte are the data type opcode. These opcodes
describe the data that follows in the stream. The gxQbj ect TypeMask constant, binary
111111, masks bits 0 through 5 of the data type opcode byte to select the data type
opcode. No shift is required to compare the data type opcode with other values.

#def i ne gx(Qbj ect TypeMask 0x3F

Generic Data Opcode

7-92

The current operand uses a constant from the gxGener i cDat aOpcode enumeration
when the current operand is the gxNext Opcode constant.

enum gxGeneri cDat aOpcode {
gxTypeOpcode,
gxSi zeOpcode

b

Constant descriptions
gxTypeOpcode The next opcode is a type opcode.
gxSi zeOpcode The next opcode is a size opcode.
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Bit Image Compression Opcode Byte

Bits 6 and 7 of the bit image compression opcode byte contain the compression type
opcode that describes the data compression used for a region of a a bit image.The

gxBi t i mageQpcodeMask constant, binary 11000000, masks bits 6 and 7 of the bit image
compression opcode byte to select the bit image opcode.

#def i ne gxBiti mageOpcodeMask 0xCO

Once the gxBi t i mageOpcodeMask constant has been used to select the compression
type opcode, a bit shift given by the gxBi t i nageOpcodeShi f t constant can be applied
to the selected bits. The selected bits must be moved to the right by the indicated number
of bits to isolate the compression type opcode so that it can be compared to other values.

#def i ne gxBitimageOpcodeShi ft 6

Bits 0 through 5 of the bit image compression opcode byte contain the bit image count.
This is the number of times that a binary sequence is repeated. The

gxBi t i mageCount Mask constant, binary 111111, masks bits 0 through 5 of the bit image
compression opcode byte to select the bit image count. No shift is required to compare
the bit image count with other values.

#defi ne gxBiti nageCount MaskOx3F

Table 7-13 gives the bit image compression opcode constants. For additional information
about the use of the bit image compression opcode byte, see the section “New Bit Image
Object Data” beginning on page 7-49.

Modified Shape Data Opcodes

A constant from the gxShapeDat aOpcode enumeration follows a gxSet Dat aOpcode
operation opcode if shape data follows. The data stream bytes describe one of the fields
specified in this enumeration.

enum gxShapeDat aCpcode {
gxShapeAt tri but esOpcode,
gxShapeTagQpcode,
gxShapeFi | | Opcode

H

Constant descriptions
gxShapeAttri but esOpcode
An attribute from the gxShapeAt t ri but es enumeration is added
to the current shape object.
gxShapeTagOpcode
A tag is added to the current shape object.
gxShapeFi | | Opcode
A fill is added to the current shape object.
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Modified Style Data Opcodes
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A constant from the gxSt yl eDat aOpcode enumeration follows a gxSet Dat aOpcode
if style data follows. The data stream bytes that follow describe one of the attributes
specified in this enumeration.

enum gxSt yl eDat aOpcode {
gxStyl eAttri but esOpcode,
gxStyl eTagOpcode,
gxStyl eCur veErr or Opcode,
gx St yl ePenOpcode,
gxSt yl eJoi nOpcode,
gxStyl eDashOpcode,
gx St yl eCapsOpcode,
gxStyl ePat t er nOpcode,
gxStyl eText Attri but esOpcode,
gxStyl eText Si zeQpcode,
gxSt yl eFont Opcode,
gxStyl eText FaceQpcode,
gxStyl ePl at f or nOpcode,
gxStyl eFont Vari ati onsOpcode,
gxSt yl eRunCont r ol sQpcode,
gxStyl eRunPriorityJust Overri deCpcode,
gxStyl eRund yphJust Overri desQpcode,
gxStyl eRund yphSubsti t uti onsQpcode,
gx St yl eRunFeat ur esQpcode,
gxSt yl eRunKer ni ngAdj ust ment sQpcode,
gxStyl edustificati onOpcode

H

Constant descriptions

gxStyl eAttri but esOpcode
The style attributes flags from the gxSt yl eAttri but es
enumeration follow.

gxStyl eTagOpcode
The parameters of the GXSet St yl eTags function follow.

gxStyl eCur veError Opcode
Data for the er r or parameter of the GXSet St yl eCur veErr or
function followvs.

gxSt yl ePenOpcode
The data for the pen parameter of the GXSet St yl ePen function
follows.

gxStyl eJoi nOpcode
The data for the fields of the gxJoi nRecor d structure follows.
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gxStyl eDashOpcode

The data for the fields of the gxDashRecor d structure follows.
gxStyl eCapsOpcode

The data for the fields of the gxCapRecor d structure follows.
gxStyl ePat t er nOpcode

The data for the fields of the gxPat t er nRecor d structure follows.
gxStyl eText Attri but esOpcode

The data from the gxText At t ri but es enumeration follows.
gxStyl eText Si zeOpcode

The data for the si ze parameter of the GXSet St yl eText Si ze

function follows.
gxStyl eFont Opcode

The data for the f ont parameter of the GXSet St yl eFont function

follows.
gxStyl eText FaceOpcode

The data for the fields of the gxText Face structure follows.
gxStyl ePl at f or nOpcode

The data for the parameters of the GXSt yl eEncodi ng function

follows.
gxStyl eFont Vari ati onsOpcode

The data for the fields of the gxFont Vari at i ons structure follows.
gxSt yl eRunCont r ol sOpcode

The data for the fields of the gxRunCont r ol s structure follows.
gxStyl eRunPriorityJust Overri deOpcode

The data for the fields of the

gxPriorityJdustificationOverri de structure follows.
gxStyl eRund@ yphJust Overri desOpcode

The data for the fields of the gxd yphJusti fi cati onOverri de

structure follows.
gxStyl eRunG yphSubstit uti onsOpcode

The data for the fields of the gxd yphSubstit uti onOverri de

structure follows.
gxStyl eRunFeat ur esQpcode

The data for the fields of the gxRunFeat ur e structure follows.
gx St yl eRunKer ni ngAdj ust ment sOpcode

The data for the fields of the gxKer ni ngAdj ust nent structure

follows.
gxStyl edustificati onOpcode

The data for the j usti f y parameter of the

GXSet Styl eJusti ficati on function follows.
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Modified Ink Data Opcodes

A constant from the gx| nkDat aOpcode enumeration follows a gxSet Dat aOpcode
operation opcode if ink data follows. The data stream bytes that follow describe one of
the attributes specified in this enumeration.

enum gxl nkDat aOpcode {
gxl nkAttri but esOpcode,
gxl nkTagOpcode,
gxl nkCol or Opcode,
gx!l nkTr ansf er ModeOpcode

b

Constant descriptions
gxl nkAtt ri but esOpcode
The parameters of the GXSet | nkAt t ri but es function follow.
gxl nkTagOpcode
The parameters of the GXSet | nkTags function follow.
gxl nkCol or Opcode
The parameters of the GXSet | nkCol or function follow.

gx!l nkTr ansf er ModeOpcode
The parameters of the GXSet | nkTr ansf er function follow.

Modified Color Set Data Opcodes

7-96

A constant from the gxCol or Set Dat aOpcode enumeration follows a
gxSet Dat aOpcode operation opcode if color set data follows. The bytes that follow
describe one of the attributes specified in this enumeration.

enum gxCol or Set Dat aOpcode {
gxCol or Set Reser vedOpcode,
gxCol or Set TagOpcode

H

Constant descriptions
gxCol or Set Reser vedOpcode

This opcode is reserved for future expansion.
gxCol or Set TagOpcode

The data parameters for the GXSet Col or Set Tags function
follows.
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Modified Color Profile Data Opcodes

A constant from the gxPr of i | eDat aOpcode enuner at i on follows a
gxSet Dat aOpcode operation opcode if profile data follows. The data stream bytes that
follow describe one of the attributes specified in this enumeration.

enum gxProfi | eDat aOpcode {
gxCol or Profil eAttri butesOpcode,
gxCol or Profi | eTagOpcode

H

Constant descriptions
gxCol orProfil eAttri butesOpcode
This opcode is reserved for future expansion.

gxCol or Profi | eTagOpcode
The data parameters for the GXSet Col or Pr of i | eTags function
follow.

Modified Transform Data Opcodes

A constant from the gxTr ansf or nDat aOpcode enumeration follows a
gxSet Dat aOpcode operation opcode if transform data follows. The data stream bytes
that follow describe one of the attributes specified in this enumeration.

enum gxTransf or mDat aOpcode{
gxTransf or mMReser vedOpcode,
gxTransf or mMfagOpcode,
gxTransfornC i pQpcode,
gxTransf or mivappi ngQpcode,
gxTransf or mPar t MaskOpcode,
gxTr ansf or nfTol er anceQpcode

H

Constant descriptions

gxTr ansf or nReser vedOpcode
This opcode is reserved for future expansion.

gxTransf or mMfagOpcode
The data parameters for the GXSet Tr ansf or niTags function
follow.

gxTransfornC i pOpcode
The data for the cl i p parameter of the GXSet TransfornC i p
function follows.

gxTransf or mvappi ngOpcode
The data for the map parameter of the GXSet Tr ansf or mvappi ng
function follows.
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gxTransf or mPar t MaskOpcode
The data for the mask parameter of the GXSet Tr ansf or mHi t Test
function follows.

gxTransf or mlrol er anceQpcode
The data for the gxPr of i | eRecor d structure and
gxPr of i | eResponse enumeration follows.

Bit Image Compression Opcodes

Bits 6 and 7 of the bit image compression opcode byte contain the bit image compression
opcode. A constant from the gxBi t | mageConpr essi on enumeration defines the
compression of the bit image data sequence to immediately follow.

enum gxBi t | mageConpr essi on {
gxCopyBi t | mageByt esOpcode = 0x00,
gxRepeat Bi t | nrageByt esOpcode= 0x40,
gxLookupBi t | mageByt esOpcode= 0x80,
gxRepeat Bi t | mageScanOpcode = 0xCO
b

Constant descriptions

gxCopyBi t | mageByt esOpcode
Bit image compression opcode 0.

gxRepeat Bi t | nageByt esOpcode
Bit image compression opcode 1.

gxLookupBi t | nrageByt esOpcode
Bit image compression opcode 2.

gxRepeat Bi t | nageScanOpcode
Bit image compression opcode 3.

The bit image compression opcode is described in the section “New Bit Image Object
Data” beginning on page 7-49.

Flatten Header Bytes

The two bytes following the byte containing the gxHeader TypeQpcode contain the
version of QuickDraw GX that generated the stream of data that follows and two flags
that are defined by the gxFl at t enFl ags enumeration.

struct gxFl attenHeader {
fixed ver si on;
unsi gned char fl atFl ags;

b
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Field descriptions
ver si on The version of QuickDraw GX that was used to create the stream.
fl at Fl ags The gxFont Li st Fl att en andgxFont G yphsFl at t en flags.

The QuickDraw GX version and the flatten flags are described in the section “Header
Data” beginning on page 7-27.

Style Object Omit Byte Constants and Data Types

This section describes the constants and data types that are used to interpret omit bytes
that are used with style object data. The use of omit bytes is described in the section
“Omit Byte Masks and Omit Byte Shifts” beginning on page 7-22.

Dash Style Omit Byte Masks and Shifts

The gxOni t DashMask1 enumeration defines which bits in an omit byte correspond to
the a data compression opcode for the field descriptors in the gxDashRecor d structure.
The sequence of data is also defined. The omit byte and its related data sequence are
given in the section “Dash Data” beginning on page 7-37.

enum gxOm t DashMaskl {
gxQmi t DashAtt ri but esMask = 0xQ0,

gxOni t DashShapeMask = 0x30,
gxQmi t DashAdvanceMask = 0x0C,
gxQmi t DashPhaseMask = 0x03

b

Constant descriptions

gxQri t DashAtt ri but esMask
The mask to select the data compression bits for the att ri but es
field descriptor.

gxQmi t DashShapeMask
The mask to select the data compression bits for the dash field
descriptor.

gxQOm t DashAdvanceMask
The mask to select the data compression bits for the advance field
descriptor.

gxQmi t DashPhaseMask
The mask to select the data compression bits for the phase field
descriptor.

Once one of the gxOni t DashMask1 enumeration masks has been used to select data
compression bits for a field descriptor in the gxDashRecor d structure, the
corresponding bit shift from the gxOmi t DashShi f t 1 enumeration can be applied to the
selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression bits so that they can be compared to other values.
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enum gxQOmi t DashShift1 {
gxOni t DashAttri butesShift =
gxQOmi t DashShapeshi ft =
gxQri t DashAdvanceShi ft =
gxOni t DashPhaseShi f t =

oN MO

b

Constant descriptions

gxQmi t DashAttri but esShi ft
The bit shift required to isolate the compression bits for the
attri but es field descriptor.

gxQri t DashShapehi f t
The bit shift required to isolate the compression bits for the dash
field descriptor.

gxQmi t DashAdvanceShi ft
The bit shift required to isolate the compression bits for the
advance field descriptor.

gxQm t DashPhaseShi f t
The bit shift required to isolate the compression bits for the phase
field descriptor.

The gxOnm t DashMask?2 enumeration defines which bits in a second omit byte
correspond to the data compression bits for additional field descriptors in the
gxDashRecor d structure. The sequence of data is also continued. The use of this mask
and shift are described in the section “Dash Data” beginning on page 7-37.

enum gxOnmi t DashMask2 {
gxQmi t DashScal eMask = 0xC0

H

Constant descriptions

gxQmi t DashScal eMask
The mask for the data compression bits for the scal e field
descriptor.

Once one of the gxOm t DashMask2 enumeration masks has been used to select data
compression bits for a field descriptor in the gxDashRecor d structure, the
corresponding bit shift from the gxOm t DashShi f t 2 enumeration can be applied to the
selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression bits so that they can be compared to other values.
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enum gxOmi t DashShi ft 2{
gxOni t DashScal eShift = 6
b

Constant descriptions

gxQmi t DashScal eShi ft
The bit shift required to isolate the compression bits for the scal e
field descriptor.

Pattern Style Omit Byte Masks and Shifts

The gxOm t Pat t er nMask1 enumeration defines which bits in an omit byte correspond
to the data compression opcodes for the field descriptors in the gxPat t er nRecor d
structure. The sequence of data is also defined. The omit byte and its related data
sequence is given in the section “Pattern Data” beginning on page 7-38.

enum gxQOmi t Pat t er nMask1{

gxQrit PatternAttri but esMask = 0xQ0,
gxOni t Pat t er nShapeMask = 0x30,
gxQmi t Pat t er nUXMask = 0x0C,
gxQrmi t Pat t er nUYMask = 0x03

H

Constant descriptions

gxOnit PatternAttri but esMask
The mask used to select the data compression bits for the
attri but es field descriptor.

gxQmi t Pat t er nShapeMask
The mask used to select the data compression bits for the patt ern
field descriptor.

gxOni t Pat t er nUXMask
The mask used to select the data compression bits for the ux field
descriptor.

gxQmi t Pat t er nUYMask
The mask used to select the data compression bits for the uy field
descriptor.

Once one of the gxOmi t Pat t er nMask 1 enumeration masks has been used to select
data compression bits for one of the field descriptors in the gxPat t er nRecor d
structure, the corresponding bit shift from the gxOni t Pat t er nShi f t 1 enumeration
can be applied to the selected bits. The selected bits must be moved to the right by the
indicated number of bits to isolate the data compression bits so that they can be
compared to other values.

QuickDraw GX Stream Format Reference 7-101



CHAPTER 7

QuickDraw GX Stream Format

enum gxOrmitPatternShift1l {
gxOnitPatternAttri butesShift =
gxQmi t Pat t er nShapeShi ft =
gxQmi t Pat t er nUXShi f t =
gxOni t Pat t er nUYShi f t =

b

oN MO

Constant descriptions
gxQritPatternAttri but esShift
The bit shift required to isolate the compression bits for the
attri but es field descriptor.
gxQmi t Pat t er nShapeShi ft
The bit shift required to isolate the compression bits for the
patt er n field descriptor.
gxQmi t Pat t er nUXShi ft
The bit shift required to isolate the compression bits for the ux field
descriptor.
gxQmi t Pat t er nUYShi ft
The bit shift required to isolate the compression bits for the uy field
descriptor.

The gxOmi t Pat t er nMask?2 enumeration defines which bits in a second omit byte
correspond to the data compression opcode for additional field descriptors in the

gxPat t er nRecor d structure. The sequence of data is also continued. The omit byte and
its related data sequence is given in the section “Pattern Data” beginning on page 7-38.

enum gxOmi t Patt er nMask2 {
gxQmi t Patt ernVXMask = 0xQ0,
gxQri t Patt er nVYMask = 0x30

b

Constant descriptions

gxQrmi t Pat t er nVXMask
The mask used to select the data compression bits for the u.x field
descriptor.

gxQmi t Pat t er nVYMask
The mask to select the data compression bits for the u.y field
descriptor.

Once one of the gxOni t Pat t er nMask?2 enumeration masks has been used to select a
data compression opcode for one of the field descriptors in the gxPat t er nRecor d
structure, the corresponding bit shift from the gxOni t Pat t er nShi f t 2 enumeration
can be applied to the selected bits. The selected bits must be moved to the right by the
indicated number of bits to isolate the data compression opcode so that it can be
compared to other values.
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enum gxOrmitPatternShift2 {
gxOni t Patt er nVXShi ft = 6,
gxQrmitPatternVyShift= 4

H

Constant descriptions

gxQmi t Pat t er nVXShi f t
The bit shift required to isolate the compression bits for the u.x field
descriptor.

gxQmi t Patt er nVYShi f t
The bit shift required to isolate the compression bits for the u.y field
descriptor.

Join Style Omit Byte Masks and Shifts

The gxOni t Joi nMask enumeration defines which bits in an omit byte correspond to
the data compression opcode for the field descriptors in the gxJoi nRecor d structure.
The sequence of data is also defined. The omit byte and its related data sequence is given
in the section “Join Data” beginning on page 7-37.

enum gxOm t Joi nMask {
gxQmi t Joi nAttri but esMask= 0xCO,
gxOni t Joi nShapeMask = 0x30,
gxQmi t Joi nM t er Mask = 0x0C

H

Constant descriptions

gxQmi t Joi nAttri but esMask
The mask used to select the data compression bits for the
attri but es field descriptor.

gxOni t Joi nShapeMask
The mask used to select the data compression bits for the j oi n field
descriptor.

gxQmi t Joi nM t er Mask
The mask used to select the data compression bits for the mi t er
field descriptor.

Once one of the gxOm t Joi nMask enumeration masks has been used to select a data
compression opcode for a field descriptor in the gxJoi nRecor d structure, the
corresponding bit shift from the gxQmi t Joi nShi ft enumeration can be applied to the
selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

QuickDraw GX Stream Format Reference 7-103



CHAPTER 7

QuickDraw GX Stream Format

enum gxOmi t Joi nShi ft {
gxQmitJoi nAttri but esShi ft
gxQmi t Joi nShapeShi ft = 4,
gxQmi t Joi nM t er Shi ft =

I
o

|
N

b

Constant descriptions

gxQrit Joi nAttri but esShi ft
The bit shift required to isolate the compression bits for the
attri but es field descriptor.

gxQmi t Joi nShapeShi ft
The bit shift required to isolate the compression bits for the j oi n
field descriptor.

gxQmi t Joi nM t er Shi ft
The bit shift required to isolate the compression bits for the ni t er
field descriptor.

Cap Style Omit Byte Masks and Shifts

The gxOni t CapMask enumeration defines which bits in an omit byte correspond to the
data compression opcode for the field descriptors in the gxCapRecor d structure. The
sequence of data is also defined. The omit byte and its related data sequence is given in
the section “Caps Data” beginning on page 7-38.

enum gxOm t CapMask {

gxQmit CapAttri butesMask = 0xCO,
gxQri t CapSt art ShapeMask = 0x30,
gxQmi t CapEndShapeMask = 0x0C

H

Constant descriptions
gxQmi t CapAttri but esMask
The mask used to select the data compression bits for the
attri but es field descriptor.
gxQmi t CapSt ar t ShapeMask
The mask used to select the data compression bits for the
st ar t Cap field descriptor.
gxQmi t CapEndShapeMask
The mask used to select the data compression bits for the endCap
field descriptor.

Once one of the gxOm t CapMask enumeration masks has been used to select a data
compression opcode for a field descriptor in the gxCapRecor d structure, the
corresponding bit shift from the gxQmi t CapShi ft enumeration can be applied to the
selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.
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enum gxOm t CapShift {
gxOnit CapAttri butesShift= 6,
gxQmi t CapSt ar t ShapeShi ft= 4,
gxQri t CapEndShapeShi ft = 2
H

Constant descriptions
gxQrit CapAttributesShift
The bit shift required to isolate the compression bits for the
attri but es field descriptor.
gxQmi t CapSt art ShapeShi ft
The bit shift required to isolate the compression bits for the
st art Cap field descriptor.
gxOni t CapEndShapesShi ft
The bit shift required to isolate the compression bits for the endCap
field descriptor.

Text Face Style Omit Byte Masks and Shifts

The gxOni t FaceMask enumeration defines which bits in an omit byte correspond to
the data compression opcode for the field descriptors in the gxText Face structure. The
sequence of data is also defined. The omit byte and its related data sequence is given in
the section “Text Face Data” beginning on page 7-39.

enum gxOm t FaceMask {
gxQmi t FaceLayer sMask = 0xCO,
gxQri t FaceMappi ngMask= 0x30
b

Constant descriptions

gxOni t FaceLayer sMask
The mask used to select the data compression bits for the
f aceLayer s field descriptor.

gxQOm t FaceMappi ngvask
The mask used to select the data compression bits for the
advanceMappi ng field descriptor.

Once one of the gxOm t FaceMask enumeration masks has been used to select a data
compression opcode for a field descriptor in the gx Text Face structure, the
corresponding bit shift from the gxQmi t FaceShi ft enumeration can be applied to the
selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.
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enum gxOmi t FaceShi ft {
gxOni t FaceLayersShift = 6,
gxQmi t FaceMappi ngShi ft= 4
b

Constant descriptions

gxQmi t FaceLayersShift
The bit shift required to isolate the compression bits for the
f acelLayer s field descriptor.

gxQmi t FaceMappi ngShi ft
The bit shift required to isolate the compression bits for the
advanceMappi ng field descriptor.

The section “Text Face Data” beginning on page 7-39 provides a full descrtiption of the
gxText Face structure.

Face Layer Omit Byte Masks and Shifts

7-106

The gxOni t FaceLayer Mask1 enumeration defines which bits in an omit byte
correspond to the data compression opcode for the field descriptors in the
gxFacelayer structure. The sequence of data is also defined. The omit byte and its
related data sequence is given in the section “Text Face Data” on page 7-39.

enum gxOm t FacelLayer Maskl {

gxQmi t FaceLayer Fi | | Mask = 0xQ0,
gxQrmi t FacelLayer Fl agsMask = 0x30,
gxQmi t FacelLayer St yl eMask = 0x0C,
gxQmi t FaceLayer Transf or mvask = 0x03

b

Constant descriptions

gxQmi t FacelLayer Fi | | Mask
The mask used to select the data compression bits for the
out i neFi || field descriptor.

gxQmi t FacelLayer Fl agsMask
The mask used to select the data compression bits for the f | ags
field descriptor.

gxQri t FacelLayer St yl eMask
The mask used to select the data compression bits for the
out | i neSt yl e field descriptor.

gxQmi t FaceLayer Tr ansf or mivask
The mask used to select the data compression bits for the
out | i neTr ansf or mfield descriptor.
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Once one of the gxOmi t FacelLayer Mask1 enumeration masks has been used to select a
data compression opcode for a field descriptor in the gxFacelLayer structure, the
corresponding bit shift from the gxOnmi t FaceLayer Shi f t 1 enumeration can be
applied to the selected bits. The selected bits must be moved to the right by the indicated
number of bits to isolate the data compression opcode so that it can be compared to
other values.

enum gxQOm t FacelLayer Shift1l {
gxQri t FacelLayer Fil | Shift
gxQrmi t FacelLayer Fl agsShi ft
gxQmi t FacelLayer Styl eShi ft
gxQmi t FacelLayer Tr ansf or nShi f t

1
oN MO

H

Constant descriptions

gxOni t FaceLayer Fi | | Shift
The bit shift required to isolate the compression bits for the
outlineFill field descriptor.

gxQmi t FacelLayer Fl agsShi ft
The bit shift required to isolate the compression bits for the f | ags
field descriptor.

gxQri t FacelLayer St yl eShi ft
The bit shift required to isolate the compression bits for the
out | i neStyl e field descriptor.

gxQmi t FaceLayer Transf or nBhi f t
The bit shift required to isolate the compression bits for the
out | i neTr ansf or mfield descriptor.

The gxOnm t FaceLayer Mask2 enumeration defines which bits in a second omit byte
correspond to the data compression bits for additional field descriptors in the

gxFacelayer structure. The sequence of data is also defined. The use of this mask and
shift are described in the section “Text Face Data” on page 7-39.

enum gxOm t FaceLayer Mask2 {
gxQOni t FaceLayer Bol dXvask
gxQmi t FacelLayer Bol dYMask

0xC0,
0x30

H

Constant descriptions

gxQmi t FacelLayer Bol dXMask
The mask used to select the data compression bits for the
bol dQut set . X field descriptor.

gxQOni t FaceLayer Bol dYMask
The mask used to select the data compression bits for the
bol dQut set . Y field descriptor.
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Once one of the gxOmi t FacelLayer Mask2 enumeration masks has been used to select a
data compression opcode for a field descriptor in the gxFacelLayer structure, the
corresponding bit shift from the gxOnmi t FaceLayer Shi f t 2 enumeration can be
applied to the selected bits. The selected bits must be moved to the right by the indicated
number of bits to isolate the data compression opcode so that it can be compared to
other values.

enum gxQOm t FacelLayer Shift2 {
gxQri t FacelLayer Bol dXShi ft
gxQri t FacelLayer Bol dYShi ft

I
s o

b

Constant descriptions

gxQrmi t FacelLayer Bol dXShi ft
The bit shift required to isolate the compression bits for the
bol dQut set . X field descriptor.

gxQri t FacelLayer Bol dYShi ft
The bit shift required to isolate the compression bits for the
bol dQut set . Y field descriptor.

Ink Object Omit Byte Constants and Data Types

This section describes the constants and data types that are used to interpret omit bytes
that are used with ink object data. The use of omit bytes is described in the section “Omit
Byte Masks and Omit Byte Shifts” beginning on page 7-22.

Colors Omit Byte Masks and Shifts

7-108

The gxOnmi t Col or sMask enumeration defines which bits in an omit byte correspond to
the data compression opcode for the field descriptors in the gxCol or structure. The
sequence of data is also defined. The omit byte and its related data sequence is given in
the section “Color Data” beginning on page 7-44.

enum gxOmi t Col or sMask {

gxQmi t Col or sSpaceMask = 0xQ0,
gxQrmi t Col or sProfil eMask = 0x30,
gxOni t Col or sConponent svask = OxOF,
gxQmi t Col or sl ndexMask = 0x0C,
gxQrmi t Col or sl ndexSet Mask = 0x03
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Constant descriptions

gxOni t Col or sSpaceMask
The mask used to select the data compression bits for the space
field descriptor.

gxQmi t Col orsProfil eMask
The mask used to select the data compression bits for the profi |l e
field descriptor.
gxOni t Col or sConponent siMask
The mask used to select the data compression bits for the
el ement . conponent [ 4] field descriptor.

gxQmi t Col or sl ndexMask
The mask used to select the data compression bits for the
el enent . i ndexed. i ndex field descriptor.

gxQOni t Col or sl ndexSet Mask

The mask used to select the data compression bits for the

el enent . i ndex. Set field descriptor.
Once one of the gxOm t Col or sMask enumeration masks has been used to select a data
compression opcode for a field descriptor in the gxCol or structure, the corresponding
bit shift from the gxQOmi t Col or sShi ft enumeration can be applied to the selected bits.
The selected bits must be moved to the right by the indicated number of bits to isolate
the data compression opcode so that it can be compared to other values.

enum gxQri t Col orsShi ft {
gxQmi t Col or sSpaceShi ft =
gxOni t Col orsProfil eShift =
gxQmi t Col or sConponent sShi ft
gxQmi t Col or sl ndexShi ft =
gxQri t Col or sl ndexSet Shi ft

I
oNvOoO RO

H

Constant descriptions

gxQmi t Col or sSpaceShi ft
The bit shift required to isolate the compression bits for the space
field descriptor.

gxQrit Col orsProfil eShift
The bit shift required to isolate the compression bits for the
profi | e field descriptor.

gxQmi t Col or sConponent sShi ft
The bit shift required to isolate the compression bits for the
el ement . conponent [4] field descriptor.

gxQrmi t Col or sl ndexShi ft
The bit shift required to isolate the compression bits for the
el ement . i ndexed.i ndex field descriptor.

gxQrmi t Col or sl ndexSet Shi ft
The bit shift required to isolate the compression bits for the
el enent . i ndexed. set field descriptor.
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Transfer Omit Byte Masks and Shifts

7-110

The gxOni t Tr ansf er Mask1 enumeration defines which bits in an omit byte
correspond to the data compression opcode for the field descriptors in the

gxTr ansf er Mode structure. The sequence of data is also defined. The omit byte and its
related data sequence is given in the section “Transfer Mode Data” beginning on

page 7-44.

enum gxOm t Tr ansf er Mask1 {
gxOni t Tr ansf er SpaceMask = 0xQ0,
gxQmi t Tr ansf er Set Mask 0x30,
gxQmi t Tr ansf er Prof i | eMask 0x0C

b

Constant descriptions

gxQmi t Tr ansf er SpaceMask
The mask used to select the data compression bits for the space
field descriptor.

gxQmi t Tr ansf er Set Mask
The mask used to select the data compression bits for the set field
descriptor.

gxQmi t Tr ansf er Prof i | eMask
The mask used to select the data compression bits for the profi | e
field descriptor.

Once one of the gxOm t Tr ansf er Mask1 enumeration masks has been used to select a
data compression opcode for a field descriptor in the gxTr ansf er Mode structure, the
corresponding bit shift from the gxOni t Tr ansf er Shi f t 1 enumeration can be applied
to the selected bits. The selected bits must be moved to the right by the indicated number
of bits to isolate the data compression opcode so that it can be compared to other values.

enum gxOrit TransferShiftl {

gxQmi t Tr ansf er SpaceShi ft = 6,
gxQmi t Tr ansf er Set Shi ft = 4,
gxQOmitTransferProfileShift = 2

b

Constant descriptions

gxQmi t Tr ansf er SpaceShi f t
The bit shift required to isolate the compression bits for the space
field descriptor.

gxQmi t Tr ansf er Set Shi ft
The bit shift required to isolate the compression bits for the set
field descriptor.

gxQmit TransferProfil eShift
The bit shift required to isolate the compression bits for the
profi | e field descriptor.
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The gxOmi t Tr ansf er Mask2 enumeration defines which bits in a second omit byte
correspond to the data compression opcode for additional field descriptors in the
gxTransf er Mode structure. The sequence of data is also defined. The omit byte and its
related data sequence is given in the section “Transfer Mode Data” beginning on

page 7-44.

enum gxOm t Tr ansf er Mask2 {
gxQmi t Tr ansf er Sour ceMat ri xMask= 0xCO,
gxOni t Tr ansf er Devi ceMat ri xMask= 0x30,
gxQmi t Tr ansf er Resul t Mat ri xMask= 0x0C,
gxQmi t Tr ansf er Fl agsMask = 0x03

b

Constant descriptions

gxQmi t Tr ansf er Sour ceMat ri xMask
The mask used to select the data compression bits for the
sour ceMat ri x field descriptor.

gxQmi t Tr ansf er Devi ceMat ri xMask
The mask used to select the data compression bits for the
devi ceMat ri x field descriptor.

gxQmi t Tr ansf er Resul t Mat ri xMask
The mask used to select the data compression bits for the
resul t Mat ri x field descriptor.

gxQmi t Tr ansf er Fl agsMask
The mask used to select the data compression bits for the f | ags
field descriptor.

Once one of the gxOni t Tr ansf er Mask2 enumeration masks has been used to select a
data compression opcode for a field descriptor in the gxTr ansf er Mode structure, the
corresponding bit shift from the gxQmi t Tr ansf er Shi f t 2 enumeration can be applied
to the selected bits. The selected bits must be moved to the right by the indicated number
of bits to isolate the data compression opcode so that it can be compared to other values.

enum gxOmit TransferShift2 {

gxQmi t Tr ansf er Sour ceMat ri xShi ft
gxQmi t Tr ansf er Devi ceMat ri xShi ft
gxQmi t Tr ansf er Resul t Mat ri xShi ft
gxQmi t Tr ansf er Fl agsShi ft =

l
oN MO

QuickDraw GX Stream Format Reference 7-111



CHAPTER 7

QuickDraw GX Stream Format

Constant descriptions

gxQmi t Tr ansf er Sour ceMat ri xShi ft
The bit shift required to isolate the compression bits for the
sour ceMat ri x field descriptor.

gxQmi t Tr ansf er Devi ceMat ri xShi ft
The bit shift required to isolate the compression bits for the
devi ceMat ri x field descriptor.

gxQmi t Tr ansf er Resul t Mat ri xShi ft
The bit shift required to isolate the compression bits for the
resul t Mat ri x field descriptor.

gxQmi t Tr ansf er Fl agsShi ft
The bit shift required to isolate the compression bits for the f | ags
field descriptor.

Transfer Component Omit Byte Masks and Shifts

7-112

The gxOnm t Tr ansf er Conponent Mask1 enumeration defines which bits in an omit
byte correspond to the data compression opcode for the field descriptors in the

gxTr ansf er Conponent structure. The sequence of data is also defined. The omit byte
and its related data sequence is given in the section “Transfer Mode Data” beginning on
page 7-44.

enum gxOmi t Tr ansf er Conponent Maskl {

gxQmi t Tr ansf er Conponent ModeMask = 0x80,
gxQmi t Tr ansf er Conrponent Fl agsMask = 0x40,
gxOni t Tr ansf er Conponent Sour ceM ni numvask = 0x30,
gxQmi t Tr ansf er Conponent Sour ceMaxi nunivask = 0x0C,
gxQmi t Tr ansf er Conrponent Devi ceM ni numvask = 0x03

b

Constant descriptions

gxOni t Tr ansf er Conponent ModeMask
The mask used to select the data compression bits for the node field
descriptor.

gxQmi t Tr ansf er Conrponent Fl agsMask
The mask used to select the data compression bits for the f | ags
field descriptor.

gxQmi t Tr ansf er Conponent Sour ceM ni nunmivask
The mask used to select the data compression bits for the
sour ceM ni numfield descriptor.

gxQmi t Tr ansf er Conponent Sour ceMaxi nunmivask
The mask used to select the data compression bits for the
sour ceMaxi mumfield descriptor.

gxOni t Tr ansf er Conponent Devi ceM ni nunmivask
The mask used to select the data compression bits for the
devi ceM ni numfield descriptor.
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Once one of the gxOmi t Tr ansf er Conponent Mask1 enumeration masks has been
used to select a data compression opcode for a field descriptor in the

gxTr ansf er Conponent structure, the corresponding bit shift from the

gxQmi t Tr ansf er Corponent Shi ft 1 enumeration can be applied to the selected bits.
The selected bits must be moved to the right by the indicated number of bits to isolate
the data compression opcode so that it can be compared to other values.

enum gxQmi t Tr ansf er Conponent Shift1 {
gxQmi t Tr ansf er Conponent ModeShi f t =
gxQmi t Tr ansf er Conponent Fl agsShi ft =
gxQmi t Tr ansf er Conponent Sour ceM ni nmunthi f t
gxQmi t Tr ansf er Conponent Sour ceMaxi munthi f t
gxQmi t Tr ansf er Conponent Devi ceM ni nmunthi f t

I
oN Mo N

b

Constant descriptions
gxQmi t Tr ansf er Conponent ModeShi f t
The bit shift required to isolate the compression bits for the node
field descriptor.
gxQmi t Tr ansf er Conponent Fl agsShi ft
The bit shift required to isolate the compression bits for the f | ags
field descriptor.
gxQmi t Tr ansf er Conponent Sour ceM ni nmunthi f t
The bit shift required to isolate the compression bits for the
sour ceM ni numfield descriptor.
gxQmi t Tr ansf er Conponent Sour ceMaxi munthi f t
The bit shift required to isolate the compression bits for the
sour ceMaxi mumfield descriptor.
gxQmi t Tr ansf er Conponent Devi ceM ni nmunthi f t
The bit shift required to isolate the compression bits for the
devi ceM ni numfield descriptor.
The gxOm t Tr ansf er Conponent Mask?2 enumeration defines which bits in a second
omit byte correspond to the data compression opcode for additional field descriptors in
the gxTr ansf er Conponent structure. The sequence of data is also continued. The omit
byte and its related data sequence is given in the section “Transfer Mode Data”
beginning on page 7-44.

enum gxOmi t Tr ansf er Conponent Mask2 {
gxOni t Tr ansf er Conponent Devi ceMaxi numvask = 0xC0,

gxQmi t Tr ansf er Conponent Cl anpM ni munmvask = 0x30,
gxQmi t Tr ansf er Conponent Cl anpMaxi mumvask = 0x0C,
gxQmi t Tr ansf er Conponent Oper andMask = 0x03

b
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Constant descriptions

gxOni t Tr ansf er Conponent Devi ceMaxi nunivask
The mask used to select the data compression bits for the
devi ceMaxi mnumfield descriptor.

gxQmi t Tr ansf er Conponent Cl anpM ni munmvask
The mask used to select the data compression bits for the
cl anmpM ni numfield descriptor.

gxQmi t Tr ansf er Conponent C anpMaxi mumvask
The mask used to select the data compression bits for the
cl anpMaxi numfield descriptor.

gxQmi t Tr ansf er Conponent Oper andMVask
The mask used to select the data compression bits for the oper and
field descriptor.

Once one of the gxOmi t Tr ansf er Conponent Mask2 enumeration masks has been
used to select a data compression opcode for a field descriptor in the

gxTransf er Conponent structure, the corresponding bit shift from the

gxQmi t Tr ansf er Corponent Shi f t 2 enumeration can be applied to the selected bits.
The selected bits must be moved to the right by the indicated number of bits to isolate
the data compression opcode so that it can be compared to other values.

enum gxOmi t Tr ansf er Conponent Shi ft2 {
gxQmi t Tr ansf er Conponent Devi ceMaxi munthi f t
gxQmi t Tr ansf er Conponent A anpM ni nunthi ft
gxQmi t Tr ansf er Conponent O anpMaxi nunshi f t
gxQmi t Tr ansf er Conponent Qper andShi ft

n
oN MO

H

Constant descriptions

gxQmi t Tr ansf er Conponent Devi ceMaxi munthi f t
The bit shift required to isolate the compression bits for the
devi ceMaxi numfield descriptor.

gxQmi t Tr ansf er Conponent C anpM ni nunshi ft
The bit shift required to isolate the compression bits for the
cl anpM ni numfield descriptor.

gxQmi t Tr ansf er Conponent C anpMaxi munshi ft

The bit shift required to isolate the compression bits for the
cl anmpMaxi mumfield descriptor.

gxQmi t Tr ansf er Conponent Qper andShi f t
The bit shift required to isolate the compression bits for the
oper and field descriptor.
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Shape Object Omit Byte Constants and Data Types

This section describes the constants and data types that are used to interpret omit bytes
that are used with shape object data. The use of omit bytes is described in the section
“Omit Byte Masks and Omit Byte Shifts” beginning on page 7-22.

Path Shape Omit Byte Masks and Shifts

The gxOni t Pat hMask enumeration defines which bits in an omit byte correspond to
the data compression opcode for the field descriptors in the gxPat hs structure. The
sequence of data is also defined. The omit byte and its related data sequence is given in
the section “Path Shape Data” beginning on page 7-31.

enum gxOm t Pat hMask {

gxQmi t Pat hPosi ti onXMask = 0xCO,
gxOni t Pat hPosi ti onYMask = 0x30,
gxQmi t Pat hDel t aXMask = 0x0C,
gxQmi t Pat hDel t aYMask = 0x03

b

Constant descriptions

gxOni t Pat hPosi ti onXMask
The mask used to select the data compression bits for the
vect or[ 0] . x field descriptor.

gxQmi t Pat hPosi ti onYMask
The mask used to select the data compression bits for the
vect or[ 0] . y field descriptor.

gxOni t Pat hDel t aXMask
The mask used to select the data compression bits for the
vect or [ n] . x field descriptor where n is greater than zero,
represented as a delta from the previous value.

gxQmi t Pat hDel t aYMask
The mask used to select the data compression bits for the
vect or [ n] . y field descriptor where n is greater than zero,
represented as a delta from the previous value.

Once one of the gxOm t Pat hMask enumeration masks has been used to select a data
compression opcode for a field descriptor in the gxPat hs?? structure, the
corresponding bit shift from the gxQmi t Pat hShi ft enumeration can be applied to the
selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.
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enum gxOmi t Pat hShi ft {
gxOni t Pat hPosi ti onXShi ft =
gxQmi t Pat hPosi ti onYShi ft =
gxQmi t Pat hDel t aXShi f t =
gxOni t Pat hDel t aYShi ft =

oN MO

b

Constant descriptions

gxQmi t Pat hPosi ti onXShi ft
The bit shift required to isolate the compression bits for
thevect or[ 0] . x field descriptor.

gxQri t Pat hPosi ti onYShi ft
The bit shift required to isolate the compression bits for
thevect or[ 0] . y field descriptor.

gxQmi t Pat hDel t aXShi ft
The bit shift required to isolate the compression bits for the
vect or [ n] . x field descriptor where n is greater than zero,
represented as a delta from the previous value.

gxQmi t Pat hDel t aYShi f t
The bit shift required to isolate the compression bits for the
vect or [ n] .y field descriptor where n is greater than zero,
represented as a delta from the previous value.

Bitmap Shape Omit Byte Masks and Shifts

7-116

The gxOnmi t Bi t mapMask1 enumeration defines which bits in an omit byte correspond
to the data compression opcode for the field descriptors in the gxBi t map structure. The
sequence of data is also defined. The omit byte and its related data sequence is given in
the section “Bitmap Shape Data” beginning on page 7-32.

enum gxOmi t Bi t mapMaskl {

gxQmi t Bi t mapl mageMask = 0xQ0,
gxQmi t Bi t mapW dt hMask = 0x30,
gxOni t Bi t mapHei ght Mask = 0x0C,
gxQmi t Bi t napRowByt esMask = 0x03

H
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Constant descriptions

gxQmi t Bi t mapl mageMask
The mask used to select the data compression bits for the i mage
field descriptor.

gxQmi t Bi t mapW dt hMVask
The mask used to select the data compression bits for the wi dt h
field descriptor.

gxQmi t Bi t napHei ght Mask
The mask used to select the data compression bits for the hei ght
field descriptor.

gxQmi t Bi t napRowByt esMask
The mask used to select the data compression bits for the
r owByt es field descriptor.

Once one of the gxOmi t Bi t mapMask1 enumeration masks has been used to select a

data compression opcode for a field descriptor in the gxBi t map structure, the
corresponding bit shift from the gxQmi t Bi t mapShi ft 1 enumeration can be applied to
the selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

enum gxOm t Bi t mapShi ft1 {
gxQmi t Bi t mapl mageShi ft
gxOni t Bi t mapW dt hShi ft
gxQmi t Bi t mapHei ght Shi ft
gxQmi t Bi t mapRowByt esShi ft

o
oN MO

b

Constant descriptions

gxQmi t Bi t napl nmageShi ft
The bit shift required to isolate the compression bits for the i mage
field descriptor.

gxQmi t Bi t mapW dt hShi ft
The bit shift required to isolate the compression bits for the wi dt h
field descriptor.

gxQmi t Bi t napHei ght Shi ft
The bit shift required to isolate the compression bits for the hei ght
field descriptor.

gxQrmi t Bi t mapRowByt esShi ft
The bit shift required to isolate the compression bits for the
r owByt es field descriptor.

The gxOm t Bi t mapMask?2 enumeration defines which bits in a second omit byte
correspond to the data compression opcode for additional field descriptors in the

gxBi t map structure. The sequence of data is also defined. The omit byte and its related
data sequence is given in the section “Bitmap Shape Data” beginning on page 7-32.
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enum gxQOmi t Bi t mapMask2 {

gxOni t Bi t mapPi xel Si zeMask = 0xC0,
gxQmi t Bi t napSpaceMask = 0x30,
gxQrmi t Bi t mapSet Mask = 0x0C,
gxOni t Bi t mapProf i | eMask = 0x03

b

Constant descriptions

gxQmi t Bi t mapPi xel Si zeMask
The mask used to select the data compression bits for the
pi xel Si ze field descriptor.
gxQmi t Bi t mapSpaceMask
The mask used to select the data compression bits for the space
field descriptor.

gxQmi t Bi t mapSet Mask
The mask used to select the data compression bits for the set field
descriptor.

gxQmi t Bi t mapProf i | eMask
The mask used to select the data compression bits for the profi | e
field descriptor.
Once one of the gxOm t Bi t mapMask?2 enumeration masks has been used to select a
data compression opcode for a field descriptor in the gxBi t map structure, the
corresponding bit shift from the gxOni t Bi t mapShi f t 2 enumeration can be applied to
the selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

enum gxOmi t Bi t mapShi ft2 {
gxQmi t Bi t mapPi xel Si zeShi ft
gxQmi t Bi t mapSpaceShi ft
gxOni t Bi t mapSet Shi ft =
gxQOmi tBi tmapProfil eShift

[
oN A~ O

H

Constant descriptions
gxQmi t Bi t mapPi xel Si zeShi ft
The bit shift required to isolate the compression bits for the
pi xel Si ze field descriptor.
gxQmi t Bi t napSpaceShi ft
The bit shift required to isolate the compression bits for the space
field descriptor.
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gxQmi t Bi t mapSet Shi ft
The bit shift required to isolate the compression bits for the set
field descriptor.

gxQmi t Bi tmapProfil eShift
The bit shift required to isolate the compression bits for the
profi | e field descriptor.

The gxOni t Bi t mapMask3 enumeration defines which bits in a third omit byte
correspond to the data compression opcode for additional field descriptors in the

gxBi t map structure. The sequence of data is also defined. The omit byte and its related
data sequence is given in the section “Bitmap Shape Data” beginning on page 7-32.

enum gxQmi t Bi t mapMask3 {
gxQmi t Bi t mapPosi ti onXMask
gxOni t Bi t mapPosi ti onYMask

0xC0,
0x30

b

Constant descriptions

gxQmi t Bi t mapPosi ti onXMask
The mask used to select the data compression bits for the
posi ti onXfield descriptor.

gxQmi t Bi t mapPosi ti onYMask
The mask used to select the data compression bits for the
posi ti onY field descriptor.

Once one of the gxOm t Bi t mapMask3 enumeration masks has been used to select a

data compression opcode for a field descriptor in the gxBi t map structure, the
corresponding bit shift from the gxOni t Bi t mapShi f t 3 enumeration can be applied to
the selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

enum gxOmi t Bi t mapShi ft3 {
gxQmi t Bi t mapPosi ti onXShi ft
gxQmi t Bi t mapPosi ti onYShi ft

61
4

b

Constant descriptions

gxQmi t Bi t mapPosi ti onXShi ft
The bit shift required to isolate the compression bits for the
posi ti onXfield descriptor.

gxQmi t Bi t mapPosi ti onYShi ft
The bit shift required to isolate the compression bits for the
posi ti onY field descriptor.
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Bit Image Omit Byte Masks and Shifts

7-120

The gxOni t Bi t | nageMask enumeration defines which bits in an omit byte correspond
to the data compression opcode for additional field descriptors. The sequence of data is
also defined. The omit byte and its related data sequence is given in the section “New Bit
Image Object Data” on page 7-49.

enum gxQOm t Bi t | mageMask {

gxQmi t Bi t | mageRowByt esMask = 0xCO,
gxOni t Bi t | nageHei ght Mask = 0x30,
gxQmi t Bi t | nageDat aMask = 0x08

H

Constant descriptions

gxQrmi t Bi t | mrageRowByt esMask
The mask used to select the data compression bits for the
r owByt es field descriptor.

gxQmi t Bi t | mageHei ght Mask
The mask used to select the data compression bits for the height.

gxQmi t Bi t | mageDat aMask
The mask used to select the data compression bits for the image.

Once one of the gxOmi t Bi t | rageMask enumeration masks has been used to select a
data compression opcode for a field descriptor in the gxBi t map structure, the
corresponding bit shift from the gxQmi t Bi t | mageShi ft enumeration can be applied
to the selected bits. The selected bits must be moved to the right by the indicated number
of bits to isolate the data compression opcode so that it can be compared to other values.

enum gxOmi t Bi t 1 mageShift {
gxQmi t Bi t | mageRowBYyt esShi ft 6,
gxQmi t Bi t | mageHei ght Shi ft = 4,
gxOni t Bi t | nageDat aShi ft 3

H

Constant descriptions
gxQmi t Bi t | mageRowByt esShi ft
The bit shift required to isolate the compression bits for the
rowByt es field descriptor.
gxQmi t Bi t | mageHei ght Shi ft
The bit shift required to isolate the compression bits for the height.
gxQmi t Bi t | mageDat aShi ft
The bit shift required to isolate the compression bits for the image.
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Text Shape Omit Byte Masks and Shifts

The gxOni t Text Mask enumeration defines which bits in an omit byte correspond to
the data compression opcode for parameters of the GXNewText function. The sequence
of data is also defined. The omit byte and its related data sequence is given in the section
“Text Shape Data” beginning on page 7-32.

enum gxOm t Text Mask {
gxQrmi t Text Char act er sMask = 0xQ0,
0x30,

gxQmi t Text Posi ti onXMask =
gxQmi t Text Posi ti onYMask = 0x0C,
gxQrmi t Text Dat aMask = 0x02

H

Constant descriptions

gxQOni t Text Char act er sMask
The mask used to select the data compression bits for the
char Count parameter.

gxQmi t Text Posi ti onXMask
The mask used to select the data compression bits for the
posi ti on. X parameter.

gxQOni t Text Posi ti onYMask
The mask used to select the data compression bits for the
posi tion.Y parameter.

gxQmi t Text Dat aMask
The mask used to select the data compression bits for the t ext
parameter.

Once one of the gxOm t Text Mask enumeration masks has been used to select a data
compression opcode for the parameters of the GXNewText function, the corresponding
bit shift from the gxQOmi t Text Shi ft enumeration can be applied to the selected bits.
The selected bits must be moved to the right by the indicated number of bits to isolate
the data compression opcode so that it can be compared to other values.

enum gx0Omi t Text Shi ft {
gxOni t Text CharactersShift =
gxQmi t Text Posi ti onXShi ft =
gxQri t Text Posi ti onYShi ft =
gxOni t Text Dat aShi ft =

PN AO

b
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Constant descriptions

gxQri t Text Char act er sShi ft
The bit shift required to isolate the compression bits for the
char Count field descriptor.

gxQmi t Text Posi ti onXShi ft
The bit shift required to isolate the compression bits for the
posi ti on. Xfield descriptor.

gxQri t Text Posi ti onYShi ft
The bit shift required to isolate the compression bits for the
posi ti on.Y field descriptor.

gxQmi t Text Dat aShi f t
The bit shift required to isolate the compression bits for the t ext
field descriptor.

Glyph Shape Omit Byte Masks and Shifts

7-122

The gxOm t @ yphMask1 enumeration defines which bits in an omit byte correspond to
the data compression opcode for additional field descriptors in the gx Newd yphs
structure. The sequence of data is also defined. The omit byte and its related data
sequence is given in the section “Glyph Shape Data” beginning on page 7-33.

enum gxOm t d yphMaskl {

gxQOmi t d yphChar act ersMask = 0xC0,
gxQOmi t d yphLengt hMask = 0x30,
gxQri t d yphRunNurmber Mask = 0x0C,
gxQOri t d yphOnePosi ti onMask = 0x02,
gxQOmi t d yphbDat aMask = 0x01

H

Constant descriptions

gxQmi t d yphChar act er sMask
The mask used to select the data compression bits for the
char Count function parameter.

gxQOmi t d yphLengt hMask
The mask used to select the data compression bits for the length in
bytes of the data.

gxQOri t d yphRunNurber Mask
The mask used to select the data compression bits for the number of
styl eRuns.

gxOni t d yphOnePosi ti onMask
The mask used to specify that the position can be represented with
one point.

gxQOmi t d yphDat aMask
The mask used to select the data compression bits for the t ext
function parameter.
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Once one of the gxOm t A yphMask1 enumeration masks has been used to select a data
compression opcode for the parameters to GXNewd yphs function, the corresponding

bit shift from the gxOri t G yphShi ft 1 enumeration can be applied to the selected bits.
The selected bits must be moved to the right by the indicated number of bits to isolate
the data compression opcode so that it can be compared to other values.

enum gxOrmitd yphShift1 {
gxQOmi t d yphChar act ersShi ft
gxOni t d yphLengt hShi ft
gxQri t d yphRunNurnber Shi ft
gxQOri t d yphOnePosi ti onShi ft
gxQOmi t d yphDat aShi ft =

I
oOr N~

H

Constant descriptions

gxQmi t d yphChar act ersShi ft
The bit shift required to isolate the compression bits for the
char Count function parameter.

gxQri t d yphLengt hShi ft
The bit shift required to isolate the compression bits for the length
in bytes of the data.

gxOni t d yphRunNurnber Shi f t
The bit shift required to isolate the compression bits for the number
of styl eRuns.

gxQOri t d yphOnePosi ti onShi ft
The bit shift required to specify that the position can be represented
with 1 point.

gxQOmi t d yphDat asShi ft
The bit shift required to isolate the compression bits for the t ext
function parameter.

The gxOni t G yphMask2 enumeration defines which bits in an omit byte correspond to
the data compression opcode for the parameters of the GXNewd yphs function. The

sequence of data is also defined. The omit byte and its related data sequence is given in
the section “Glyph Shape Data” beginning on page 7-33.

enum gxQOmi t d yphMask2 {
gxQri t d yphPosi ti onsMask = 0xQ0,

gxQmi t d yphAdvancesMask = 0x20,
gxQmi t d yphTangent sMask = 0x18,
gxOri t d yphRunsMask = 0x04,
gxOni t d yphSt yl esMask = 0x03
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Constant descriptions

gxQri t d yphPosi ti onsMask
The mask used to select the data compression bits for the
posi ti ons function parameter.

gxQOmi t d yphAdvancesMask
The mask used to select the data compression bits for the advance
function parameter.
gxQmi t d yphTangent sMask
The mask used to select the data compression bits for the
t angent s function parameter.

gxQOmi t d yphRunsMask
The mask used to select the data compression bits for the
st yl eRuns function parameter.

gxQOrmi t d yphSt yl esMask

The mask used to select the data compression bits for the

gl yphStyl es function parameter.
Once one of the gxOm t A yphMask?2 enumeration masks has been used to select a data
compression opcode for the parameters to the GXNewd yph function, the corresponding
bit shift from the gxQOri t G yphShi f t 2 enumeration can be applied to the selected bits.
The selected bits must be moved to the right by the indicated number of bits to isolate
the data compression opcode so that it can be compared to other values.

enum gxOritd yphShift2 {
gxQOri t d yphPosi ti onsShi ft
gxQri t d yphAdvancesShi f t
gxQOri t d yphTangent sShi ft
gxOm t d yphRunsShi f t =
gxOni t d yphStyl esShi ft

I
oN WUl o

H

Constant descriptions

gxOni t d yphPosi ti onsShi ft
The bit shift required to isolate the compression bits for the
posi ti ons function parameter.

gxQri t d yphAdvancesShi f t
The bit shift required to isolate the compression bits for the
advance function parameter.

gxOni t d yphTangent sShi f t
The bit shift required to isolate the compression bits for the
t angent s function parameter.

gxOm t d yphRunsShi f t
The bit shift required to isolate the compression bits for the
styl eRuns function parameter.

gxOni t d yphStyl esShi ft
The bit shift required to isolate the compression bits for the
gl yphSt yl es function parameter.
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Layout Shape Omit Byte Masks and Shifts

The gxOnmi t Layout Mask1 enumeration defines which bits in an omit byte correspond
to the data compression opcode for parameters for the GXNewlLayout function. The
sequence of data is also defined. The omit byte and its related data sequence is given in
the section “Layout Shape Data” beginning on page 7-33.

enum gxQmi t Layout Maskl {
gxQmi t Layout Lengt hMask = 0xQ0,
0x30,

gxQmi t Layout Posi ti onXMask =
gxQmi t Layout Posi ti onYMask = 0x0C,
gxQm t Layout Dat aMask = 0x02

H

Constant descriptions

gxQmi t Layout Lengt hMask
The mask used to select the data compression bits for the
t ext RunLengt h parameter.

gxQmi t Layout Posi ti onXMask
The mask used to select the data compression bits for the
posi ti on. X parameter.

gxOni t Layout Posi ti onYMask
The mask used to select the data compression bits for the
posi ti on. Y parameters.

gxQmi t Layout Dat aMask
The mask used to select the data compression bits for the t ext
parameter.
Once one of the gxOm t Layout Mask1 enumeration masks has been used to select a
data compression opcode for the parameters for the GXNewLayout function, the
corresponding bit shift from the gxQmi t Layout Shi f t 1 enumeration can be applied to
the selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

enum gxOmi t Layout Shi ft1 {
gxQmi t Layout Lengt hShi ft
gxQmi t Layout Posi ti onXShi ft
gxQmi t Layout Posi ti onYShi ft
gxOni t Layout Dat ashi ft =

I
PN AO

b
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Constant descriptions

gxQrmi t Layout Lengt hshi ft
The bit shift required to isolate the compression bits for the
t ext RunLengt h parameter.

gxQmi t Layout Posi ti onXShi ft
The bit shift required to isolate the compression bits for the
posi ti on. X parameter.

gxQmi t Layout Posi ti onYShi ft
The bit shift required to isolate the compression bits for the
posi ti on. Y parameter.

gxQmi t Layout Dat asShi f t
The bit shift required to isolate the compression bits for the t ext
parameter descriptor.

The gxOm t Layout Mask2 enumeration defines which bits in a second omit byte
correspond to the data compression opcode for additional parameters for the
GXNewLayout function. The sequence of data is also defined. The omit byte and its
related data sequence is given in the section “Layout Shape Data” beginning on
page 7-33.

enum gxQOmi t Layout Mask2 {

gxOni t Layout W dt hvask = 0xQ0,
gxQmi t Layout Fl ushMask = 0x30,
gxQm t Layout Just Mask = 0x0C,
gxQmi t Layout Opti onsMask = 0x03

b

Constant descriptions

gxQmi t Layout W dt hMask
The mask used to select the data compression bits for the wi dt h
field descriptor.

gxQmi t Layout Fl ushiMask
The mask used to select the data compression bits for the f | ush
field descriptor.

gxQm t Layout Just Mask
The mask used to select the data compression bits for the j ust field
descriptor.

gxQmi t Layout Opt i onsMask
The mask used to select the data compression bits for the f | ags
field descriptor.
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Once one of the gxOm t Layout Mask2 enumeration masks has been used to select a

data compression opcode for the parameters for the GXNewLayout function, the
corresponding bit shift from the gxOni t Layout Shi f t 2 enumeration can be applied to
the selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

enum gxQOmi t Layout Shift2 {
gxQmi t Layout W dt hShi ft =
gxOni t Layout Fl ushShi ft =
gxQmi t Layout Just Shi ft
gxQmi t Layout Opti onsShi ft

oN MO

b

Constant descriptions

gxQmi t Layout W dt hShi ft
The bit shift required to isolate the compression bits for the wi dt h
field descriptor.

gxQmi t Layout Fl ushShi ft
The bit shift required to isolate the compression bits for the f | ush
field descriptor.

gxQmi t Layout Just Shi ft
The bit shift required to isolate the compression bits for the j ust
field descriptor.

gxQmi t Layout Opti onsShi ft
The bit shift required to isolate the compression bits for the f | ags
field descriptor.
The gxOni t Layout Mask3 enumeration defines which bits in a third omit byte
correspond to the data compression opcode for additional parameters for the
GXNewlLayout function. The sequence of data is also defined. The omit byte and its
related data sequence is given in the section “Layout Shape Data” beginning on
page 7-33.

enum gxQOm t Layout Mask3 {
gxQmi t Layout St yl eRunNunber Mask= 0xCO,
gxQmi t Layout Level RunNunber Mask= 0x30,
gxQmi t Layout HasBasel i neMask = 0x08,
gxQmi t Layout St yl eRunsMask 0x04,
gxQmi t Layout St yl esMask 0x03
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Constant descriptions

gxQmi t Layout St yl eRunNunber Mask
The mask used to select the data compression bits for the
st yl eRunCount field descriptor.

gxQmi t Layout Level RunNunber Mask
The mask used to select the data compression bits for the
| evel RunCount field descriptor.

gxOni t Layout HasBasel i neMask
The mask used to select the data compression bits for the
hasBasel i ne field descriptor.

gxQmi t Layout St yl eRunsMask
The mask used to select the data compression bits for the
st yl eRunLengt hs field descriptor.

gxQmi t Layout St yl esMask
The mask used to select the data compression bits for the ??? field
descriptor.
Once one of the gxOm t Layout Mask3 enumeration masks has been used to select a
data compression opcode for the parameters for the GXNewLayout function, the
corresponding bit shift from the gxOni t Layout Shi f t 3 enumeration can be applied to
the selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

enum gxQOmi t Layout Shi ft3 {
gxQmi t Layout St yl eRunNunber Shi f t
gxQrmi t Layout Level RunNunber Shi ft
gxQmi t Layout HasBasel i neShi ft
gxQmi t Layout St yl eRunsShi ft =
gxQmi t Layout St yl esShi ft =

nonon
oON W MO

H

Constant descriptions

gxQmi t Layout St yl eRunNunber Shi ft
The bit shift required to isolate the compression bits for the
styl eRunCount field descriptor.

gxQrmi t Layout Level RunNunber Shi f t
The bit shift required to isolate the compression bits for the
| evel RunCount field descriptor.

gxQmi t Layout HasBasel i neShi ft
The bit shift required to isolate the compression bits for the
hasBasel i ne field descriptor.

gxQmi t Layout St yl eRunsShi ft
The bit shift required to isolate the compression bits for the
st yl eRunLengt hs field descriptor.

gxQmi t Layout St yl esShi ft
The bit shift required to isolate the compression bits for the ???
field descriptor.
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The gxOnmi t Layout Mask4 enumeration defines which bits in a fourth omit byte
correspond to the data compression opcode for additional parameters for the
GXNewLayout function. The sequence of data is also defined. The omit byte and its
related data sequence is given in the section “Layout Shape Data” beginning on
page 7-33.

enum gxQmi t Layout Mask4 {

gxQmi t Layout Level RunsMask
gxQmi t Layout Level sMask

0x80,
0x40

b

Constant descriptions
gxQrmi t Layout Level RunsMask
The mask used to select the data compression bits for the
| evel RunLengt hs parameter.
gxQmi t Layout Level sMask
The mask used to select the data compression bits for the | evel s
parameter.

Once one of the gxOni t Layout Mask4 enumeration masks has been used to a select

data compression opcode for the parameters for the GXNewLayout function, the
corresponding bit shift from the gxQmi t Layout Shi f t 4 enumeration can be applied to
the selected bits. The selected bits must be moved to the right by the indicated number of
bits to isolate the data compression opcode so that it can be compared to other values.

enum gxQOmi t Layout Shi ft4 {
gxQmi t Layout Level RunsShi ft
gxQmi t Layout Level sShi ft

71
6

H

Constant descriptions
gxQmi t Layout Level RunsShi ft
The bit shift required to isolate the compression bits for the
| evel RunLengt hs parameter.
gxQrmi t Layout Level sShi ft
The bit shift required to isolate the compression bits for the | evel s
parameter.

Picture Shape Omit Byte Masks and Shifts

The gxOni t Pi ct ur ePar anmet er sMask enumeration defines which bits in an omit byte
correspond to the data compression opcode for parameters of the GXDr awPi ct ur e
function. The sequence of data is also defined. The omit byte and its related data
sequence is given in the section “Picture Shape Data” beginning on page 7-34.
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enum gxOmi t Pi ct ur ePar anet er sMask {
gxOni t Pi ct ur eShapeMask = 0xQ0,

gxQmit Overri deStyl eMask = 0x30,
gxQmi t Overri del nkMask = 0x0C,
gxOni t Overri deTr ansf or nivask = 0x03

b

Constant descriptions

gxQmi t Pi ct ur eShapeMask
The mask used to select the data compression bits for the shapes
parameter.

gxQmit Overri deStyl eMask
The mask used to select the data compression bits for the st yl es
parameter.

gxQmi t Overri del nkMask
The mask used to select the data compression bits for the i nks
parameter.

gxQmi t Overri deTr ansf or mvask
The mask used to select the data compression bits for the
t ransf or ms parameter.

enum gxOm t Pi ct urePar anet ersShi ft {

gxQmi t Pi ct ur eShapeShi ft = 0x6,
gxQrmitOverrideStyl eShift = 0x4,
gxQmi t Overri del nkShi ft = 0x2,

gxQrmi t Overri deTransfornthift = 0x0
H

Constant descriptions

gxOni t Pi ct ur eShapeShi ft
The bit shift required to isolate the compression bits for the shapes
parameter.

gxQmitOverrideStyl eShift
The bit shift required to isolate the compression bits for the st yl es
parameter.

gxQmi t Overri del nkShi ft
The bit shift required to isolate the compression bits for the i nks
parameter.

gxQmi t Overri deTr ansf or nShi f t
The bit shift required to isolate the compression bits for the
t ransf or s parameter.
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QuickDraw GX Stream Format Summary

Opcode Constants and Data Types

Operation Opcode Byte

enum gxG aphi csQper ati onOpcode {

gxNewhj ect Opcode = 0x00,
gxSet Dat aOpcode = 0x40,
gxSet Def aul t Opcode= 0x80,
gxReservedOpcode = 0xC0,
gxNext Opcode = OxFF,

Data Type Opcode Byte

enum gxG aphi csNewOpcode {

gxHeader TypeOpcode = 0x00,

gxStyl eTypeOpcode = 0x28,
gxl nkTypeOpcode,

gxTransf or niTypeQpcode,

gxCol or Profi | eTypeQpcode,
gxCol or Set TypeOpcode,
gxTagTypeOpcode,

gxBi t | mageQpcode,

gxFont NameTypeCpcode,
gxTrail er TypeOpcode,

b

Generic Data Opcode

enum gxGeneri cDat aOpcode {
gxTypeOpcode,
gxSi zeOpcode

; /* constants used by current operand when
y p
current operation is gxNextOpcode */

#def i ne gxConpressi onShi ft

#def i ne gx(Cbj ect TypeMask 0x3F
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#def i ne gxBitl mageOpcodeMask 0xCO
#defi ne gxBitl mageCount Mask Ox3F
#defi ne gxBitl mageOpcodeShi ft 6

Modified Shape Data Opcodes

enum gxShapeDat aOpcode {
gxShapeAt tri but esOpcode,
gxShapeTagQpcode,
gxShapeFi | | Opcode

Modified Style Data Opcodes

enum gxSt yl eDat aCpcode {
gxStyl eAttri but esOpcode,
gxStyl eTagOpcode,
gxSt yl eCur veError Opcode,
gxStyl ePenQpcode,
gxStyl eJoi nOpcode,
gxSt yl eDashOpcode,
gxStyl eCapsOpcode,
gxStyl ePatt er nOpcode,
gxStyl eText Attri but esOpcode,
gxStyl eText Si zeQpcode,
gx St yl eFont Opcode,
gxStyl eText FaceQpcode,
gxStyl ePl at f or nOpcode,
gxStyl eFont Vari ati onsOpcode,
#i f def gxLayout Styl eRuns
gx St yl eRunCont r ol sQpcode,
gxStyl eRunPriorityJust Overri deCpcode,
gxStyl eRund yphJust Overri desQpcode,
gxStyl eRund yphSubsti t uti onsQpcode,
gx St yl eRunFeat ur esQpcode,
gx St yl eRunKer ni ngAdj ust ment sQpcode,
gxStyl eLayout | nf oOpcode,
gxStyl eJustificati onOpcode
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Modified Ink Data Opcodes

enum gxl nkDat aOpcode {
gxI nkAttri but esOpcode,
gxl nkTagOpcode,
gxl nkCol or Opcode,
gxI nkTr ansf er ModeOpcode

b

Modified Color Set Data Opcodes

enum gxCol or Set Dat aOpcode {
gxCol or Set Reser vedOpcode,
gxCol or Set TagOpcode

b

Modified Color Profile Data Opcodes

enum gxProfi | eDat aOpcode {
gxCol or Profil eAttri butesOpcode,
gxCol or Profi | eTagOpcode

Modified Transform Data Opcodes

enum gxTr ansf or nDat aOpcode {
gxTr ansf or nReser vedOpcode,
gxTransf or nifagOpcode,
gxTransfornC i pOpcode,
gxTransf or mivappi ngOpcode,
gxTransf or mPar t MaskOpcode,
gxTransf or mlol er anceOpcode

b

Bit Image Compression Opcodes

enum gxBi t | mageConpr essi on {
gxCopyBi t | rageByt esCpcode = 0x00,
gxRepeat Bi t | mageByt esOpcode= 0x40,
gxLookupBi t | mrageByt esOpcode= 0x80,
gxRepeat Bi t | rageScanOpcode 0xCo
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Two Bit Compression Values

enum gxTwoBi t Conpr essi onVal ues {

gxNoConpr essi on, = 0x00
gxWér dConpr essi on, = 0x40
gxByt eConpr essi on, = 0x80
gxQmi t Conpression = = 0x??

b

Flatten Header Bytes

struct gxFl attenHeader {
fixed ver si on;
unsi gned char fl atFl ags;

b

Style Object Omit Byte Constants and Data Types

Dash Style Omit Byte Masks and Shifts

enum gxOnmi t DashMaskl {

gxQmi t DashAtt ri but esMask = 0xQ0,
gxQri t DashShapeMask = 0x30,
gxOni t DashAdvanceMask = 0x0C,
gxQmi t DashPhaseMask = 0x03

H

enum gxQOmi t DashShift1 {

gxOni t DashAttri butesShift = 6,
gxQOmi t DashShapeshi f t = 4,
gxQri t DashAdvanceShi ft = 2,
gxOni t DashPhaseShi f t =0
b
enum gxOm t DashMask?2 {
gxOni t DashScal eMask = 0xCO
b
enum gxQmi t DashShi ft 2 {
gxQmi t DashScal eShi ft =6

b
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Pattern Style Omit Byte Masks and Shifts

enum gxOm t Patt er nMaskl {

gxQrit PatternAttri but esMask = 0xQ0,
gxQmi t Pat t er nShapeMask = 0x30,
gxQmi t Pat t er nUXMask = 0x0C,
gxQri t Pat t er nUYMask = 0x03

H

enum gxOm tPatternShift1l {
gxQritPatternAttri butesShift =
gxOni t Pat t er nShapeShi ft =
gxQmi t Pat t er nUXShi ft =
gxQmi t Pat t er nUYShi ft =

b

oN MO

enum gxQOmi t Patt er nMask2 {
gxQmi t Patt er nVXMask = 0xC0,
gxOni t Patt er nVYMask = 0x30
b

enum gxOm tPatternShift2 {
gxQri t Patt er nVXShi ft= 6,
gxOnit PatternVyYShift= 4
b

Join Style Omit Byte Masks and Shifts

enum gxOm t Joi nMask {
gxQmi t Joi nAttri but esMask= 0xCO,
gxOni t Joi nShapeMask = 0x30,
gxQmi t Joi nM t er Mask = 0x0C

H

enum gxOmi t Joi nShi ft {
gxQmi tJoi nAttri but esShi ft
gxQmi t Joi nShapeShi ft = 4,
gxQmi t Joi nM t er Shi ft

I
o

1
N

H
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Cap Style Omit Byte Masks and Shifts

enum gx0Om t CapMask {

gxOni t CapAttri but esMask = 0xCO,
gxQmi t CapSt art ShapeMask = 0x30,
gxQm t CapEndShapeMask = 0x0C

b

enum gxOm t CapShift {
gxQOrit CapAttributesShift= 6,
gxQmi t CapSt art ShapeShi ft= 4,
gxQmi t CapEndShapeShi ft = 2

Text Face Style Omit Byte Masks and Shifts

enum gxOm t FaceMask {
gxOni t FaceLayer sMask = 0xC0,
gxQmi t FaceMappi ngMask= 0x30
b

enum gxOmi t FaceShi ft {
gxOni t FaceLayersShift = 6,
gxQmi t FaceMappi ngShi ft= 4

Face Layer Omit Byte Masks and Shifts

enum gxOnri t FaceLayer Maskl {

gxQmi t FaceLayer Fi | | Mask = 0xQ0,
gxQrmi t FacelLayer Fl agsMask = 0x30,
gxQri t FacelLayer St yl eMask = 0x0C,
gxOni t FaceLayer Tr ansf or mvask = 0x03
b
enum gxOmi t FacelLayer Shift1 {
gxOni t FaceLayer Fi | | Shift = 6,
gxQmi t FacelLayer Fl agsShi ft = 4,
gxQri t FacelLayer St yl eShi ft = 2,
gxOni t FaceLayer Transfornshift = 0
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enum gxOm t FacelLayer Mask2 {

gxOni t FaceLayer Bol dXvask = 0xQ0,
gxQmi t FacelLayer Bol dYMask = 0x30
b
enum gxOmi t FacelLayer Shift2 {
gxQmi t FacelLayer Bol dXshi ft = 6,
gxQmi t FaceLayer Bol dYShift = 4

b

Ink Object Omit Byte Constants and Data Types

Colors Omit Byte Masks and Shifts

enum gxQmi t Col or sMask {

gxQmi t Col or sSpaceMask = 0xQ0,
gxQOni t Col or sProfil eMask = 0x30,
gxQmi t Col or sConponent sMask = OxOF,

gxQmi t Col or sl ndexMask = 0x0C,
gxQOni t Col or sl ndexSet Mask 0x03

H

enum gxQmit Col orsShift {
gxQrmi t Col or sSpaceShi ft =
gxOni t Col orsProfil eShift =
gxQmi t Col or sConponent sShi ft =
gxQrmi t Col or sl ndexShi ft =
gxOni t Col or sl ndexSet Shi ft =

oN O RO

b

Transfer Omit Byte Masks and Shifts

enum gxQOm t Tr ansf er Mask1l {

gxQmi t Tr ansf er SpaceMask = 0xQ0,
gxOni t Tr ansf er Set Mask = 0x30,
gxQOmit TransferProfil eMask = 0x0C
b
enum gxOrit TransferShiftl {
gxQmi t Tr ansf er SpaceShi f t = 6,
gxQmi t Tr ansf er Set Shi ft = 4,
gxQOritTransferProfileShift = 2

H
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enum gxOm t Tr ansf er Mask2 {
gxOni t Tr ansf er Sour ceMat ri xMask= 0xC0,
gxQmi t Tr ansf er Devi ceMat ri xMask= 0x30,
gxQmi t Tr ansf er Resul t Mat ri xMask= 0x0C,
gxOni t Tr ansf er Fl agsMask 0x03

b

enum gxOmit TransferShift2 {

gxQmi t Tr ansf er Sour ceMat ri xShi ft
gxQmi t Tr ansf er Devi ceMat ri xShi ft
gxQmi t Tr ansf er Resul t Mat ri xShi ft
gxQri t Tr ansf er Fl agsShi ft =

1
oN MO

b

Transfer Component Omit Byte Masks and Shifts

enum gxOmi t Tr ansf er Conponent Mask1{
gxQmi t Tr ansf er Conponent ModeMask = 0x80,
gxQmi t Tr ansf er Conrponent Fl agsMask = 0x40,
gxOni t Tr ansf er Conponent Sour ceM ni numvask = 0x30,
gxQmi t Tr ansf er Conponent Sour ceMaxi nunivask = 0x0C,

gxQmi t Tr ansf er Conrponent Devi ceM ni numvask = 0x03

P

enum gxQmi t Tr ansf er Conponent Shi ft 1 {
gxQmi t Tr ansf er Conponent ModeShi f t =7,
gxQmi t Tr ansf er Conponent Fl agsShi ft = 6,
gxQmi t Tr ansf er Conponent Sour ceM ni nunthi ft = 4,
gxQmi t Tr ansf er Conponent Sour ceMaxi nunthi ft = 2,
gxOni t Tr ansf er Conponent Devi ceM ni munshi ft = 0

b

enum gxOm t Tr ansf er Conponent Mask2 {
gxQmi t Tr ansf er Conponent Devi ceMaxi munivask = 0xCO,
gxQmi t Tr ansf er Conponent C anpM ni mumvask = 0x30,
gxQmi t Tr ansf er Conponent Cl anpMaxi munvask = 0x0C,
gxQmi t Tr ansf er Conponent Oper andMask = 0x03
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enum gxQmi t Tr ansf er Conponent Shi ft 2 {
gxQmi t Tr ansf er Conponent Devi ceMaxi munthi f t
gxQmi t Tr ansf er Conponent d anpM ni nmunshi ft
gxQmi t Tr ansf er Conponent O anpMaxi nunshi f t
gxQmi t Tr ansf er Conponent Oper andShi ft

o
oN MO

b

Shape Object Omit Byte Constants and Data Types

Path Shape Omit Byte Masks and Shifts

enum gxOmi t Pat hMask {

gxQmi t Pat hPosi ti onXMask = 0xCO,
gxQmi t Pat hPosi ti onYMask = 0x30,
gxOni t Pat hDel t aXMask = 0x0C,
gxOni t Pat hDel t aYMask = 0x03
b
enum gxOmi t Pat hShi ft {
gxOni t Pat hPosi ti onXShi ft = 6,
gxQmi t Pat hPosi ti onYShi ft 4,
gxQmi t Pat hDel t aXShi f t = 2,
gxOni t Pat hDel t aYShi ft =0

b

Bitmap Shape Omit Byte Masks and Shifts

enum gxQOm t Bi t mapMaskl {

gxQmi t Bi t mapl mageMask = 0xQ0,
gxOni t Bi t mapW dt hvask = 0x30,
gxQmi t Bi t napHei ght Mask = 0x0C,
gxQmi t Bi t mapRowByt esMask = 0x03
s
enum gxOmi tBi tmapShi ft1l {
gxQmi t Bi t mapl mageShi ft = 6,
gxQmi t Bi t mapW dt hShi ft = 4,
gxQmi t Bi t napHei ght Shi ft = 2,
gxQmi t Bi t mapRowByt esShift =0
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enum gxQOmi t Bi t mapMask2 {

gxOni t Bi t mapPi xel Si zeMask = 0xC0,
gxQmi t Bi t napSpaceMask = 0x30,
gxQrmi t Bi t mapSet Mask = 0x0C,
gxOni t Bi t mapProfi | eMask = 0x03

b

enum gxOm t Bi t mapShi ft2 {
gxOni t Bi t mapPi xel Si zeShift = 6,
gxQmi t Bi t napSpaceShi ft = 4,
gxQOmi t Bi t mapSet Shi ft = 2,
gxQmi t Bi t mapProfil eShift =0

b

enum gxQOmi t Bi t mapMask3 {
gxQmi t Bi t mapPosi ti onXMask = 0xQ0,
gxOni t Bi t mapPosi ti onYMask = 0x30

b

enum gxOm t Bi t mapShi ft3 {
gxOni t Bi t mapPosi ti onXshift = 6,
gxQmi t Bi t mapPosi ti onYShift = 4

H

Bit Image Omit Byte Masks and Shifts

enum gxOmi t Bi t | mageMask {

gxQmi t Bi t | mageRowByt esMask = 0xCO,
gxQmi t Bi t | mageHei ght Mask = 0x30,
gxQmi t Bi t | mageDat aMask = 0x08
b
enum gxOmi t Bi t | mageShi ft {
gxQOmi t Bi t | rageRowBYyt esShi ft = 6,
gxQri t Bi t | mageHei ght Shi ft = 4,
gxOni t Bi t | nageDat aShi ft =3

b
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Text Shape Omit Byte Masks and Shifts

enum gxO0m t Text Mask {

gxQOni t Text Char act er sMask = 0xQ0,
gxQmi t Text Posi ti onXMask = 0x30,
gxQmi t Text Posi ti onYMask = 0x0C,
gxOni t Text Dat aMask = 0x02
b
enum gxOm t Text Shi ft {
gxOni t Text CharactersShift = 6,
gxQmi t Text Posi ti onXShi ft = 4,
gxQri t Text Posi ti onYShi ft = 2,
gxQri t Text Dat aShi f t =1

H

Glyph Shape Omit Byte Masks and Shifts

enum gxQOmi t d yphMaskl {
gxQmi t d yphChar act er sMask 0xCo,
gxOni t d yphLengt hask = 0x30,

gxQmi t d yphRunNurber Mask = 0x0C,
gxQOri t d yphOnePosi ti onMask = 0x02,
gxOni t d yphDat aMask = 0x01
b
enum gxOrmitd yphShiftl {
gxQri t d yphChar act ersShi ft = 6,
gxOni t d yphLengt hShi ft = 4,
gxQOmi t d yphRunNunber Shi ft = 2,
gxQOri t d yphOnePosi ti onShi ft =1,
gxQOmi t d yphDat asShi ft =0
b
enum gxQOmi t d yphMask2 {
gxQri t d yphPosi ti onsMask = 0xQ0,
gxQmi t d yphAdvancesMask = 0x20,
gxQmi t d yphTangent sMask = 0x18,

gxOni t d yphRunsMask = 0x04,
gxQOmi t d yphSt yl esMask 0x03
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enum gxOrit d yphShift2 {
gxOni t d yphPosi ti onsShi ft
gxQOmi t d yphAdvancesShi f t
gxQri t d yphTangent sShi ft
gxOni t d yphRunsShi f t
gxQOmitd yphStyl esShi ft

I
oN WUl o

H

Layout Shape Omit Byte Masks and Shifts

enum gxQOmi t Layout Maskl {
gxQmi t Layout Lengt hMask = 0xQ0,
gxQmi t Layout Posi ti onXMask = 0x30,
gxQmi t Layout Posi ti onYMask = 0x0C,

gxOni t Layout Dat aMask = 0x02
s
enum gxQOmi t Layout Shi ft1 {
gxQmi t Layout Lengt hShi ft = 6,
gxQmi t Layout Posi ti onXshift = 4,
gxQmi t Layout Posi ti onYShift = 2,
gxQmi t Layout Dat asShi f t =1
b
enum gxQmi t Layout Mask2 {
gxQmi t Layout W dt hMask = 0xQ0,
gxOni t Layout Fl ushMask = 0x30,
gxQmi t Layout Just Mask = 0x0C,

gxQmi t Layout Opti onsMask = 0x03
H

enum gxQmi t Layout Shift2 {
gxQmi t Layout W dt hShi ft =
gxOni t Layout Fl ushshi ft =
gxQmi t Layout Just Shi ft
gxQmi t Layout Opti onsShi ft

oN MO
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enum gxQOm t Layout Mask3 {
gxQmi t Layout St yl eRunNunber Mask= 0xC0,
gxQmi t Layout Level RunNunber Mask= 0x30,
gxQmi t Layout HasBasel i neMask 0x08,
gxQmi t Layout St yl eRunsMask 0x04,
gxQmi t Layout St yl esMask 0x03

H

enum gxOmi t Layout Shi ft3 {
gxQmi t Layout St yl eRunNunber Shift =
gxQrmi t Layout Level RunNunber Shift =
gxOni t Layout HasBasel i neShi f t =
gxQmi t Layout St yl eRunsShi ft =
gxQmi t Layout St yl esShi ft =

oON WA O

b

enum gxOmi t Layout Mask4 {
gxQmi t Layout Level RunsMask
gxQmi t Layout Level sMask

0x80,
0x40

b

enum gxQOmi t Layout Shift4 {
gxQmi t Layout Level RunsShi f t
gxQrmi t Layout Level sShi ft

non
o N

H

Picture Shape Omit Byte Masks and Shifts

enum gxOm t Pi ct ur ePar anet er sMask {
gxQmi t Pi ct ur eShapeMask = 0xQ0,
0x30,

gxOni t Overri deStyl eMask =
gxQmi t Overri del nkMask = 0x0C,
gxQmi t Overri deTr ansf or mvask = 0x03
b
enum gxOmi t Pi ctureParanet ersShift {
gxQmi t Pi ct ur eShapeshi ft = 0x6,
gxQrit OverrideStyl eShift = 0x4,
gxQmi t Overri del nkShi ft = 0x2,

gxQmi t Overri deTr ansf or nShi f t

0x0
b
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QuickDraw GX Mathematics

This chapter describes QuickDraw GX number formats, number-format conversions,
mathematical functions, and functions that operate on mappings (transformation
matrices). Read this chapter if your application requires the explicit use of any of the
mathematical capabilities of QuickDraw GX.

Related information on how QuickDraw GX uses mappings can be found in the chapter
“Transform Objects” and the chapter “View-Related Objects” in Inside Macintosh:
QuickDraw GX Objects.

This chapter first describes the number formats used in QuickDraw GX. It then describes
the number-format conversion macros and mathematical functions that are provided by
QuickDraw GX. It then shows how to use QuickDraw GX macros and functions to
provide

n fixed-point number conversions

n fixed-point operations

n operations on 64-bit numbers

n vector operations

n Cartesian and polar coordinate conversions
n random number generation

n roots of linear and quadratic equations

n bit analysis

n Mmapping operations

About QuickDraw GX Mathematics

QuickDraw GX supports 16-bit, 32-bit, and 64-bit fixed-point number formats. You can
use QuickDraw GX macros for efficient number-format conversions. QuickDraw GX
mathematical functions provide a full spectrum of operations. QuickDraw GX mapping
functions allow you to manipulate the matrices that transform shapes.

Number Formats

QuickDraw GX accepts standard integer and floating-point number formats, and defines
several fixed-point number formats.
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Integer Formats

Some Quickdraw GX functions and data structures may make use of the standard C
language integer formats short, unsi gned short,| ong,andunsi gned | ong. The
short number format is a 16-bit signed or unsigned integer; the long number format is a
32-bit signed or unsigned integer. Numbers in these formats have the following ranges
of values:

Format Range

short -32, 768 to 32,767

unsi gned short 0 to 65,535

| ong —-2,147,483,648 to 2,147,483,647
unsi gned | ong 0 to 4,294,967,295

Floating-Point Formats

QuickDraw GX supports conversion to and from the C language single precision
floating-point format f | oat ; double precision floating-point format doubl e; and extra
precision floating-point format ext ended. QuickDraw GX macros that convert between
floating-point numbers and Fi xed or f r act numbers can handle all three floating-point
formats.

Fixed-Point Formats

QuickDraw GX defines 16-bit, 32-bit, and 64-bit fixed-point number formats.
Fixed-point number formats are integers that are interpreted as real numbers. The
conversion between integer number format and a fixed-point number format is
described by bias. A bias is a number (commonly expressed as a power of 2) by
which an integer is divided in order to obtain the real number it represents. For
example, the bias for the Fi xed number format is 16 bits, or 218. In this case, the
integer must be divided by 216 to obtain the real number represented. Therefore,
Fi xed 0x10000 = 65,536/2'%, or 1.0.

There are one 16-bit, two 32-bit, and one 64-bit number formats:

n ThegxCol or Val ue format for fixed-point numbers is a 16-bit unsigned integer. The
values range from 0 to 65,535 to represent numbers from 0 to 1. This fixed-point
number is described by a bias of 65,535. The integer must be divided by 65,535 to
obtain the real number represented. (Its name derives from the fact that it is used to
describe color-component values in a Quickdraw GX color structure; see the chapter
“Colors and Color-Related Objects” in Inside Macintosh: QuickDraw GX Objects for
more information.)

n The Fi xed format for fixed-point numbers has 16 bits to the left and 16 bits to the
right of the binary point. This corresponds to a fixed-point bias of 16 bits. Fi xed
format numbers range from -32,768 to [32,767 + (65,535/65,536)], or approximately
32,768.
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n Thefract format for fixed-point numbers has 2 bits to the left and 30 bits to the right
of the binary point. This corresponds to a fixed-point bias of 30 bits. Numbers in
fract format range from -2 to [2— (23] or -2 to [1 + (1,073,741,823/1,073,741,824)],
or approximately 2.0.

n The wi de format is a signed integer data type that has 64 bits. It can be given a bias,
just as any other integer type can. With a bias of 0 bits, a wi de format number
represents an integer and can range from -9,223,372,036,854,775,808 to
9,223,372,036,854,775,807. With a bias of 16 bits, a wi de format number represents an
extended version of the Fi xed format (that is, it has the same precision but a larger
range) and can range from -140,737,488,355,328 to [140,737,488,355,327 + (65,535/
65,536)].

All of the fixed-point number formats except for gxCol or Val ue are two’s complement
signed integers.

The wi de data type is defined as a structure that contains an unsigned long integer as its
low-order half and a signed long integer as its high-order half. You can convert al ong
into a wi de in either of two ways:

n First, assign the | ong to the low half of the wi de. Then, if the | ong is not negative,
assign 0 to the high half of the wi de; if the | ong is negative, assign -1 to the high half
of the wi de.

n Assign thel ong to the high half of the wi de. Use the W deShi ft function to shift the
bits of the wi de rightward by 32 bits.

The WideShift function is described on page 8-51. The wi de structure is described on
page 8-35.

Working With Bias in Fixed-Point Operations

Fi xed numbers have a bias of 16;f r act numbers have a bias of 30; and | ong andwi de
numbers have a bias of 0. Unless stated otherwise, all biases will be powers of 2. For
brevity, we use the convention of describing a bias by the exponent of 2; for example, we
say “a bias of 16” instead of “a bias of 16 bits.”Operations that are designed to work on a
specific number format (such as Fi xedMul ti pl y orFract Di vi de orW deMul ti ply)
apply a bias to the result of their operations that reflects the number format they expect.
If you understand how the bias is applied, you can use (and even mix) any of several
different fixed-point number formats in these functions, and know what bias to use
when interpreting the result:

n Operations on Fi xed numbers (such as Fi xedMul ti pl y andFi xedDi vi de) use a
bias of 16; operations on f r act numbers (such as Fr act Mul ti pl y and
Fract Di vi de) use a bias of 30; operations on | ong andwi de numbers (such as
Mul ti pl yDi vi de and W deDi vi de) use a bias of 0.

n  When multiplying two fixed-point numbers, the bias of the result is the sum of the
biases of the input numbers, minus the bias of the operation. Thus, the result of using
Fi xedMul ti pl y to multiply two Fi xed numbersisaFi xed (= (16 + 16) — 16), as
expected. On the other hand, the result of using Fi xedMul ti pl y to multiply a
fract andaFi xedisafract (=(30+ 16) — 16), and the result of Fract Mul ti pl y
onafract and aFi xed isa Fi xed (= (30 + 16) — 30).
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n  When dividing two fixed-point numbers, the bias of the result is the operation bias
plus the difference between the biases of the input numbers. Thus, as expected, the
result of using Fi xedDi vi de to divide one Fi xed number by another is a Fi xed
(=16 + (16 — 16)). The result of Fi xedDi vi de onafract divided by a Fi xed is a
Fract (=16 + (30 - 16)), and the result of Fr act Di vi de onaFi xed divided by
aFract isaFi xed (=30 + (16 — 30)).

n For operations that have no bias, the result is simply the sum or difference of the input
biases. For example, if you use Mul t i pl yDi vi de to multiply a Fi xed by afr act
and divide the result by a Fi xed, the result will be afract (=16 +30-16). If you
use W deMul ti pl y to multiply two Fi xed numbers, the result will have a bias of 32
bits (= 16 + 16).

Remember also that using the standard C operators + and — to add or subtract

fixed-point numbers is meaningful only if the numbers have the same bias. Thus, if you

wish to add together a long integer and a Fi xed, for example, you must first convert one
format to the other, or convert both to a common format.

The functions referred to in this section are described in the section “Fixed-Point
Operations” beginning on page 8-42, and “Operations on wide Numbers” beginning on
page 8-49.

Number-Conversion Macros

QuickDraw GX provides a set of predefined macros for the conversion between different
fixed-point number formats. This allows you the convenience of accessing the
number-conversion formulas as if they were function calls.

Table 8-1 summarizes the number-format conversions that are supported.

Table 8-1 Macro number-format conversions
From number format To number format
Fi xed fract

Fi xed floating-point

Fi xed integer

fract floating-point
fract Fi xed

fract gxCol or Val ue
floating-point fract
floating-point Fi xed

integer Fi xed

gxCol or Val ue fract
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QuickDraw GX also provides macros that

n round aFi xed number to its nearest integer

n determine the greatest integer that is not greater than a given Fi xed nhumber
n use a function to determine the square root of a Fi xed number

The use of QuickDraw GX macros is described in the section “Converting Number
Formats” beginning on page 8-26. Each macro is described in the section
“Number-Conversion Macros” beginning on page 8-36.

Mathematical Functions

QuickDraw GX provides mathematical functions for

n fixed-point operations on Fi xed, | ong, andf r act number formats
n fixed-point operations on a wi de humber format

n Vector operations

n Cartesian and polar coordinate point conversions

n random number generation

n linear and quadratic roots

n bit analysis

A description of each QuickDraw GX mathematics function is provided in the section
“Mathematical Functions” beginning on page 8-42.

Operations on Fixed, long, and fract Numbers

QuickDraw GX provides functions that perform operations on Fi xed, | ong, and f r act
number formats. Functions are provided that

n determine the product of two numbers (a” b)
n determine the quotient of two numbers (a / b)
n determine the product of two numbers and the quotient of a third number (a” b) /¢

n determine both the sine and cosine of an angle measured in degrees [sine(angle) and
cosine(angle)]

n determine the square root of a number (a)l/2

n determine the cube root of a number (a)1/3

n determine the magnitude of a two-dimensional vector

The functions that perform operations on Fi xed, | ong, and f r act number formats are
described in the section “Fixed-Point Operations” beginning on page 8-42.
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Operations on wide Numbers

QuickDraw GX provides functions for operations on wi de numbers. Functions are
provided that

n determine the sum of two wi de numbers (a + b)
n determine the difference between two wi de numbers (a-b)
n determine the product, as aw de number, of two | ong numbers (a” b)

n determine the quotient, as a | ong number (without remainder), of awi de number
divided by a | ong number (a/ b)

n determine the result, as al ong quotient and a | ong remainder, of dividing aw de
number by al ong number (a / b + remainder)

n determine the square root of a wi de number (a)1/2

n negate a wi de number (-a)

n shift bits in a wi de number to the right or left

n determine the highest order bit in the absolute value of a wi de number
n compare two wi de numbers

The functions that perform operations on wi de number formats are described in the
section “Operations on wide Numbers” beginning on page 8-49.

Vector Operations

QuickDraw GX provides vector operation functions that
n determine the dot product of two vectors (vq = vy)

n determine the dot product of two vectors and divide by a number (v{ = vy)/a

The use of QuickDraw GX vector operation functions is described in the section
“Performing Vector Operations” beginning on page 8-29. These functions are described
in the section “Vector Operations” beginning on page 8-54.

Cartesian and Polar Coordinate Conversion

You use Cartesian coordinates to specify points with QuickDraw GX. Some shapes, such
as rectangles, are more easily drawn using Cartesian coordinates; however, some shapes
that have symmetry about a point are more easily drawn with polar coordinates. For that
reason, QuickDraw GX provides conversion routines so that you can work in either
coordinate system.

For QuickDraw GX, Cartesian coordinates have a positive x direction to the right and a
positive y direction downward (not upward, as in many other Cartesian coordinate
systems). Cartesian coordinates are written in the order (X, y). The origin is at (0, 0). The
gxPoi nt structure describes points using Cartesian coordinates.
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Polar coordinates have the same origin point as Cartesian coordinates, but locations are
specified differently. The polar coordinate of a point is specified by the length of the
radius vector r from the origin to the point and the direction of the vector is specified by
polar angle a. Angles in QuickDraw GX are measured clockwise in degrees from the
Cartesian coordinate positive x-axis. The polar coordinate of a point specified by a vector
of length r and direction a degrees from the x-axis is written as point (r, a). The polar
origin point has the coordinates (0, a), where a is any angle. Points having polar
coordinates are defined by the gxPol ar structure. The gxPol ar structure is described
in the section “Constants and Data Types” beginning on page 8-35. The relationship of
the Cartesian and polar coordinates is shown in Figure 8-1.

Figure 8-1 Cartesian and polar coordinates
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The gxPol ar location (r, a) corresponds to the gxPoi nt location (r” cos(@), r” sin(a)).
The mathematical relationship between the two coordinate systems is given by the
expressions r> = x? + y? and tan(a / 2) =y / (r + x). The angle can also be defined by the
more familiar term tan(a) =y / x.

The use of the polar-to-Cartesian and Cartesian-to-polar coordinates functions are
described in the section “Converting Between Cartesian and Polar Coordinates”
beginning on page 8-29. These functions are described in the section “Cartesian and
Polar Coordinate Point Conversions” beginning on page 8-56.

Random Number Generation

The QuickDraw GX random-number algorithm generates random integers in the range
of 0 to 2°°U" _ 1, where count is the number of bits to be generated by the random
number generator.
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The sequence of values that the random number generator produces is dependent upon
the initialization value called the seed. The algorithm uses the seed to calculate the next
random number and a new seed. If no seed is provided, QuickDraw GX uses a default
seed value of 0. To repeat a sequence of random numbers, you can use the same seed
value.

QuickDraw GX provides random number generation functions that
n generate a sequence of random bits

n change the seed used by the random number algorithm

n determine the current seed for the random number algorithm

The use of the random number generation functions is described in the section
“Generating Random Numbers” beginning on page 8-33. These functions are described
in the section “Random Number Generation” beginning on page 8-58.

Roots of Linear and Quadratic Equations

QuickDraw GX provides mathematical functions that
n determine the root of a linear equation
n determine the roots of a quadratic equation

The linear and quadratic equation solving functions are described in the section “Linear
and Quadratic Roots” beginning on page 8-60.

Bit Analysis

QuickDraw GX provides a mathematical function that allows you to determine the
highest bit number that is set in a number.

The Fi rst Bi t function is described in the section “Bit Analysis” beginning on
page 8-62.

Transformation Operations With Mappings

A mappingisa3” 3 perspective matrix that performs transformations of spatial
locations in two dimensions. You can apply a mapping operation to a set of points either
directly (as when directly modifying the geometry of a shape), or indirectly, by
multiplying a mapping with another mapping (as when altering the mapping in the
transform object associated with a shape).
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QuickDraw GX uses mappings to perform the following transformations on shapes or
other two-dimensional data:

n Translation shifts the position of a shape by the amount specified in the mapping.
Translation functions allow you to specify either a relative shift along either
coordinate axis, or an absolute shift to a new specified location.

n Scaling changes the size of a shape by the factor specified in the mapping. Scaling
functions allow you to change size along either axis, and can also result in reflection
about the coordinate axes.

n Rotation changes the angle of rotation of a shape by the amount specified in the
mapping, rotating all points around a given point.

n Skewing changes the slant applied to a shape by the amount specified in the
mapping. Skewing functions allow you to apply slant along either coordinate axis,
relative to a given point. The term shearing is synonymous with skewing.

n Perspective modifies the positions of points to give a three-dimensional effect.

When you multiply two or more matrices to obtain a cumulative result, you concatenate,
or accumulate the transformations of, both mappings. Matrix multiplication is not
commutative. This means that [A] "~ [B] ! [B] ~ [A]. As a result, the order that you
concatenate is important. [A] is postmultiplied by [B] if [A] is replaced by [A]~ [B].
Conversely, [A] is premultiplied by [B] if [A] is replaced by [B] © [A]. A mapping is
applied to a point via postmultiplication (which is to say that points are row vectors);
therefore, the default for applying one mapping to another is also postmultiplication.

Multiple concatenations can occur in QuickDraw GX, such as when drawing picture
shapes or when drawing any shape through a hierarchy of view ports. If you are
going to apply several mappings to a relatively large bitmap or other shape, it is
advantageous to concatenate the mappings first (with the MapMappi ng function) and
then apply the resultant mapping to the shape (with the GXMapShape function).

The motivation is speed. It is much faster to concatenate mappings than to apply a
mapping to a large number of points. For bitmaps, an additional motivation is accuracy.
Each time a shape is transformed, a certain amount of roundoff error is introduced.
Because the pixels of a bitmap are at integral coordinates, the roundoff error is on the
average of a quarter pixel, compared with thousandths of a pixel for fixed-point
coordinates.
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QuickDraw GX provides two groups of mapping functions. The first group allows you
to copy and perform standard matrix operations on mappings. With these functions, you
can

n make a copy of a mapping

n normalize a mapping

n reset a mapping to identity

n invert a mapping

n concatenate (postmultiply) a mapping to another mapping

n apply a mapping to each of a given set of points

The second group allows you to modify how a mapping transforms the objects or
coordinate space it is applied to. With these functions, you can

n add translation to mapping

n modify a mapping to specify translation to an absolute location
n add horizontal and vertical scaling to a mapping

n add rotation to a mapping

n add horizontal and vertical skew to a mapping

Figure 8-2 shows an example of how modifying a mapping can modify the scaling,
rotation, skewing, and perspective of a shape.

Figure 8-2 Transformation operations with a mapping matrix
riginal Soale Fotaie Sl Perepacive
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Characteristics of a Mapping

QuickDraw GX achieves these two-dimensional transformations of shapes and points on
a plane by matrix multiplication of each Cartesian point P by the mapping matrix [T] to
generate a transformed point P’.

P, y) [T1=P (X", y)

To multiply a two-dimensional point by a three-dimensional matrix, we first expand it to
a three-dimensional point (x, y, 1). After multiplication, the resulting pointis (x',y’, z°),
which normalizes to (x'/z",y'/z, 1) or, in two dimensions, (X' /z", y' /z).

The QuickDraw GX mapping is defined as
struct gxMapping { Fixed map[3][3];};

The mapping consists of linear elements a, b, ¢, and d; perspective elements u and v;
translation elements h and k; and the scale factor w, which is commonly set to f r act 1.
Although defined as containing only Fi xed numbers, the rightmost column of the
matrix—containing elements u, v, and w—consists of f r act numbers. Figure 8-3 shows
the elements of the matrix in place.

Figure 8-3 Mapping matrix elements
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Point P(x, y) is transformed to point P (X, y") by matrix multiplication of the row vector
[xy 1] by the mapping matrix to yield the expanded general expression shown in
Figure 8-4.

Figure 8-4 Applying a mapping matrix to a point
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The x and y elements of the transformed vector can be mapped back to the x and
y-coordinates by dividing each element by the term ux + vy + w. The resulting general
expression for the transformation of point P(x, y) to P"(x", y*) is shown in Figure 8-5.

Figure 8-5 The point (%, y) as transformed by the mapping matrix
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A mapping is normalized whenever the transformation matrix element w has the
value 1. Most QuickDraw GX mapping operations will be automatically normalized.
However, mappings that an application generates itself might not be normalized.
Subsequent operations with that mapping may be slow.

If a mapping does not specify perspective (that is, if its perspective elements u and v are
zero), normalization of the transformation involves dividing the map by the absolute
value of w, if possible. If this division is not possible (due to overflow) or if the mapping
specifies perspective, normalization involves bit-shifting each element of the mapping to
the left. The amount of shift provided by the minimum of the following two operations
is selected:

n shift the minimum number of bits so that the absolute value of some element of the
mapping is >=fract 1 (compared as| ong values).

n shift the maximum number of bits so that the sum of the absolute values of u and v is
<=fractl1l-fixedl (compared asl ong values).

The identity mapping, or identity matrix, has the unique characteristic that it maps
points to the same point. The identity matrix has all diagonal elements equal to 1 and all
other matrix elements have the value 0. The identity matrix is shown in Figure 8-6.
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Figure 8-6 The identity matrix
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The inverse of a mapping is the mathematical inverse of the matrix. This means that if
you concatenate a mapping with its inverse, you will get the identity matrix.

The rest of this section discusses the use of the mapping functions in modifying the
translation, scaling, rotation, and skewing factors in a mapping. It ends with a discussion
of how to modify the perspective factors in a mapping. For additional information about
the use of mappings in the transform object and in view port and view device objects,
see the chapters “Transform Objects” and “View-Related Objects,” respectively, in Inside
Macintosh: QuickDraw GX Objects.

Translation by a Relative Amount

You can use the MoveMappi ng function to make a relative change (in both x and y)

to the translation specified by a mapping. Matrix elements h and k control the amount of
the translation. Figure 8-7 shows what happens to a mapping M when you call
MoveMappi ng and specify horizontal and vertical offsets of hOf f set andvCOF f set . A
purely translational matrix is applied to the target mapping, so that the resultant
mapping’s translation is increased by the specified offsets.

Figure 8-7 Changing the translation specified by a mapping
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Figure 8-8 shows the use of the MoveMappi ng function to provide translation of a
mapping by the increments given by the hOf f set andvOF f set parameters. The
MoveMappi ng function is described on page 8-67.

Figure 8-8 Translation by a relative amount with MoveMappi ng

Thap= afler

Translation to a Specified Point

You can specify translation of the origin to a given point by using the MoveMappi ngTo
function. Moving the origin means that the point (0, 0) will become the point (h, k) after
the mapping is applied to it. Matrix elements h and k again control the amount of
translation. Figure 8-9 shows what happens to a mapping M when you call

MoveMappi ngTo and specify the desired location (hPosi ti on,vPosi ti on). A relative
translation of (-h/w, —k/w) is applied to the target mapping to bring its origin to (0, 0),
and then a relative translation of (hPosi ti on, vPosi ti on) is applied. The resultant
mapping ends up with translational values of hPosi ti on andvPosi ti on.
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Figure 8-9 Setting the origin specified by a mapping
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Figure 8-10 shows the use of the MoveMappi ngTo function to move the origin to a
specific location. Note that this figure assumes that the origin of the shape—point (0.0,
0.0) in its geometry—is at its upper left corner. The MoveMappi ngTo function is
described on page 8-68.

Figure 8-10 Translation to a specific origin location
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Scaling

You can use the Scal eMappi ng function to modify the scaling factors in a mapping.
Matrix elements a and d in the mapping matrix control the degree of the scaling in the
horizontal and vertical directions, respectively. Figure 8-11 shows what happens to a
mapping M when you call Scal eMappi ng with horizontal and vertical scaling factors
of hFact or andvFact or and a center of scaling at (xCent er, yCent er). First, a
relative translation of -xCent er and -yCent er moves the center of scaling to (0, 0);
then a purely scaling matrix multiplies the scaling by hFact or andvFact or; finally,
another relative translation moves the center of scaling by +xCent er and +yCent er. In
effect, the center of scaling is moved to (0, 0), the scaling is applied, and the scaling
center is then moved back to where it was.

Figure 8-11 Changing the amount of scaling specified by a mapping
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Figure 8-12 shows the use of the Scal eMappi ng function scale for various horizontal
and vertical factors, in which the center of scaling corresponds to the center of the shape.
The Scal eMappi ng function is described on page 8-69.

Figure 8-12 Scaling horizontally and vertically
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Note that if vFact or equalshFact or, scaling is uniform in both directions. If vFact or
is not equal to hFact or, distortion of the image occurs, as shown in Figure 8-12.

The mapping matrix also accommodates reflection transformations. If hFact or is
negative, a reflection about the vertical axis occurs. If vFact or is negative, a reflection
about the horizontal axis occurs. If both vFact or and hFact or are negative, a 180°
rotation occurs.

Rotation

You can use the Rot at eMappi ng function to modify the rotation specified by a
mapping. Matrix elements a, b, ¢, and d together specify the angle of rotation. Figure
8-13 shows what happens to a mapping M when you call Rot at eMappi ng to rotate by
an angle b about a rotational origin of xCent er andyCent er. First, a relative
translation of —xCent er and -y Cent er moves the center of rotation to (0, 0); then a
purely rotational matrix adds b to the amount of rotation already specified in the
mapping; finally, another relative translation moves the center of rotation by +xCent er
and +yCent er, back to where it was.

Figure 8-13 Changing the degree of rotation specified by a mapping
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Figure 8-14 shows the use of the Rot at eMappi ng function to change the rotation of a
mapping. Note that positive values of the angle parameter cause clockwise rotation
(consistent with y values increasing downward), and note also that changing the center
of rotation can significantly change the final position of the rotated objects. The
Rot at eMappi ng function is described on page 8-70.
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Figure 8-14 Rotating about different center points
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Skewing

You can use the SkewiVappi ng function to modify the skewing imposed by a mapping.
Matrix elements b and c control the amount of the skew. Element b controls skew in the
y direction and element ¢ controls skew in the x direction. Figure 8-15 shows what
happens to a mapping M when you call SkewMappi ng with x and y skew factors of
xSkewandySkew and a skew origin (the point at which no shearing takes place) of
xCent er andyCent er. First, a relative translation of -xCent er and -yCent er moves
the center of skewing to (0, 0); then a purely skewing matrix modifies the amount of
skew already specified in the mapping; finally, another relative translation moves the
center of skewing by +xCent er and +yCent er, back to where it was.

Figure 8-15 Changing the amount of skew specified by a mapping
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Figure 8-16 shows the use of the SkewiVappi ng function to change the skew specified by
a mapping. (Note that the skew in the x direction in Figure 8-16 is negative; as 'y
decreases—upward—the amount of shear in the x direction increases.) The
SkewMappi ng function is described on page 8-71.
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Figure 8-16 Skewing a shape both horizontally and vertically
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Perspective

You can manipulate the elements of a mapping to modify its specification of perspective.
The matrix elements u, v, and w determine how the perspective will appear when the
mapping is applied. The action performed on a point by a mapping whose perspective
elements are nonzero is shown in Figure 8-18.

Figure 8-17 Changing the perspective specified by a mapping

1 ooou
E: 1 ﬂ )] 1 W = E:,}-',:-:U+W+'E|
o0 1

b ¥
U+ + T x4+

[3,%) —m=

There is currently no QuickDraw GX function that modifies the perspective-controlling
elements of a mapping for you. If you wish to create perspective, you need to modify the
individual matrix elements directly.

Using QuickDraw GX Mathematics

This section describes how you can use QuickDraw GX number formats, macros, and
functions in your application.

Converting Number Formats

You can use QuickDraw GX macros to convert between Fi xed, f r act , integer,
floating-point, and gxCol or Val ue number formats. Macros are also provided to round,
truncate, and compute the square root of a fixed-point number.

For example, you can use the | nt ToFi xed macro to convert an integer to a

Fi xed format and you can use the FI oat ToFi xed macro to convert from

a floating-point format to a Fi xed format. The functionality of the

Fl oat ToFi xed macro is also provided as the shortened f | macro. The functionality
of the | nt ToFi xed macro is also provided as the shortened f f macro.

8-26 Using QuickDraw GX Mathematics



CHAPTER 8

QuickDraw GX Mathematics

The f f macro is especially useful when you are coding specific points in your
application. For example, it’s easier to define a line in your application using the f f
macro:

gxLine lineData = {ff(25), ff(25) , ff(125), ff(125)};
than to use the equivalent, but much longer I nt ToFi xed macro:

gxLine lineData = {Int ToFi xed(25), IntToFi xed(25),
I nt ToFi xed(125), |ntToFi xed(125)};

For constants, using f f is faster and more efficient than using f | , because f f is
evaluated at compile time, whereas f | is evaluated at run time.

The | nt ToFi xed macro is described on page 8-37. The Fl oat ToFi xed macro is
described on page 8-39. Thef | macro is described on page 8-39. The f f macro
is described on page 8-38.

Performing Fixed-Point Operations

You can use QuickDraw GX functions to provide operations on Fi xed, | ong, f r act
andwi de numbers. The equivalent QuickDraw GX fixed-point functions for functions in
the Macintosh Mathematical Utilities is shown in Table 8-2.

Table 8-2 QuickDraw GX and Macintosh Toolbox fixed-point functions
QuickDraw GX Macintosh Mathematical Utilities

Fract Di vi de FracDi v

FractMul tiply FracMul

Fr act Squar eRoot FracSqrt

Fi xedDi vi de Fi xDi v

Fi xedMul tiply Fi xwul

WdeMil tiply LongMul

The Macintosh Mathematical Utilities are described in Inside Macintosh: Operating System
Utilities.

Some functions combine multiple functions into a single function to increase calculation
speed over that obtained using sequential function calls. For example, the
Fr act Si neCosi ne function returns both the sine and cosine of an angle.
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Some functions support the use of 64-bit numbers to increase the accuracy of
calculations. For example, the W deAdd function returns the 64-bit sum of two 64-bit
numbers, and the W deDi vi de function returns the quotient of a 64-bit number and a
32-bit number. The Mul ti pl yDi vi de function uses a 64-bit intermediate result to
increase accuracy of the calculation and to prevent premature overflow.

The Mul ti pl yDi vi de, Magni t ude, and Vect or Mul t i pl yDi vi de functions are
derivatives of other functions. For example, Mul ti pl yDi vi de (x, y, z) isthesame
as:

wi de tenp;
WdeDi vide (WdeMiltiply(x, y, &enp), z, 0)

The final argument of 0 specifies that the returned number will be rounded with no
remainder.

You can use the Magni t ude function to determine the magnitude (length) of a
two-dimensional vector, or the distance between two points on a plane. Figure 8-18
shows the use of function parametersdel t aXanddel t aY.

Figure 8-18 Determining the length of a line with the Magni t ude function
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Functions that provide arithmetic operations on fixed-point numbers are described in the
section “Fixed-Point Operations” beginning on page 8-42. Functions that provide
operations on wi de numbers are described in the section “Operations on wide

Numbers” beginning on page 8-49. The Magni t ude function is described on page 8-45.
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Converting Between Cartesian and Polar Coordinates

You can use QuickDraw GX functions to convert between Cartesian and polar
coordinates. The Pol ar ToPoi nt function converts a point in polar coordinates to
Cartesian coordinates, (r, a) to (x, y). The Poi nt ToPol ar function converts a point
in Cartesian coordinates to polar coordinates, (X, y) to (r, a). The gxPol ar point (r, a)
corresponds to the gxPoi nt point (r~ cos@), r~ sin(a)). Since r2 =x?+y? and

tan(a) =y /x, the gxPoi nt structure (100, 100) corresponds to the gxPol ar structure
(141.42136, 45). Figure 8-19 shows the Cartesian coordinate of point (100, 100) and the
polar coordinate of identical point (141.42136, 45).

Figure 8-19 Converting between Cartesian and polar coordinates
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The Cartesian and polar coordinate systems are described in the section “Cartesian and
Polar Coordinate Conversion” beginning on page 8-10. The Pol ar ToPoi nt function is
described on page 8-56. The Poi nt ToPol ar function is described on page 8-57.

Performing Vector Operations

You can use the Vect or Mul ti pl y function to obtain the dot product of two vectors
with 64-bit accuracy. The function takes six parameters: the first parameter specifies the
number of long numbers to multiply, and the third and fifth parameters specify the step
size to use when walking the arrays to which the second and fourth parameters point.

For example:

VectorMul tiply(4,a,l1,b, 2, &) sets the wi de number pointed to by the parameter
c to the following value:

a[0] * b[O] +a [1] * b[2] +a[2] * b[4] + a[3] * b[6]
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If the count is negative, the sign of the terms in the dot product are alternated.

VectorMul tiply(—4,a,1,b, 2, &) setsthew de parameter c to the following value
and the result is returned in c:

a[0] * b[O] — a[1] * b[2] + a[2] * b[4] — a[3] * b[6]

You can also use Vect or Mul ti pl y to determine the cross-product of a pair of vectors,
as in Listing 8-1.

Listing 8-1 Calculating a cross-product with Vect or Mil ti pl y

gxPoi nt *CrossProduct (const gxPoint *a, gxPoint *b, )

{
wi de tenp;
WdeShift(VectorMiltiply(-2, &->x, 1, &b->y, -1, &enp), 16);

}

You can also use Vect or Mul ti pl y to work with mappings. Listing 8-2 is a sample
function that applies a mapping to a single point.

Listing 8-2 Applying a mapping to one point

8-30

gxPoi nt *MapPoi nt (const gxMappi ng *map, gxPoint *pt)
{
fixed tenp[3] ={ 0, 0, fixedl };
*(gxPoint *)tenmp = *pt;
wi de dot ;
fixed p = WdeShift(VectorMiltiply(3, tenp, 1, &map[O0]][2],
3, &dot), 30);
pt->x = WdeDi vide(VectorMultiply(3, tenp, 1, &rap[0][0],
3, &dot), p, nil);
pt->y = WdebDi vide(VectorMultiply(3, tenmp, 1, &map[O0][1],
3, &dot), p, nil);
return pt;

}

The Vect or Mul ti pl y function is described on page 8-54. Functions that perform vector
operations are described in the section “Vector Operations” beginning on page 8-54.
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Shifting the Bits of a wide Number

You can use the W deShi ft function to shift bits in a wi de format number. Listing 8-3
shows how to use the W deShi f t function to provide a fixed-point version of the
Vect or Mul ti pl y function.

Listing 8-3 Using the W deShi ft function to create a fixed-point Vect or Mil ti pl y function

Fi xed VectorFi xMul (1 ong count, Fixed *vectorl, |long stepl,
Fi xed *vector2, long step2)

wi de tenp;
return WdeShi ft(VectorMultiply(count, vectorl, stepl,
vector2, step2, &enp), 16)->lo;
}

Listing 8-4 shows how to use the W deShi ft function in a multiplication function for a
fixed-point number with a fixed-point bias of 6 bits.

Listing 8-4 Using the W deShi ft function in a fixed-point multiplication function

long MultiplyDot6(long a, |ong b)
{

wi de tenp;

return (long) WdeShift(WdeMiltiply(a, b, &enp), 6)->lo;
}

Listing 8-5 shows how to use the W deShi f t function in a division function for a
fixed-point number with a fixed-point bias of 6 bits. Listing 8-6 gives an alternative, but
equivalent, approach.

Listing 8-5 Using the W deShi ft function to create a fixed-point division function

| ong DivideDot6(l ong a, |ong b)

{
wi de tenp;
temp.hi = (tenp.lo =a) <0 ? -1: 0; /* sign extend a */
return WdeDi vide(WdeShift(&enp, -6), b, 0);

}
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Listing 8-6 shows how to use the W deShi f t function for a second fixed-point division
function with a fixed-point bias of 6 bits. Listing 8-5 gives an alternative, but equivalent,
approach.

Listing 8-6 Using the W deShi ft function to create a second fixed-point division function

| ong DivideDot6(1 ong a, |ong b)

{

wi de tenp;

tenp. hi = a;

temp.lo = 0;

return WdebDi vide(WdeShift(& enp, 26), b, 0);
}

Determining the Highest Order Bit of a wide Number

You can use the W deScal e function to obtain the bit number of the highest order bit in
the absolute value of a wi de number. Listing 8-3 shows how to use the W deScal e
function in a function that multiplies two numbers in | ong format. If the product is too
big to fit in a | ong, the function shifts the product so that it fits into a | ong and returns
the bit shift. This operation can be termed pseudo-floating-point.

Listing 8-7 Using the W deScal e function to create a pseudo-floating-point function

8-32

|l ong FloatMul (long a, long b, long *product)
{
wi de tenp;
|l ong shift = WdeScal e(WdeMiltiply(a, b, &enp)) - 30;
if (shift > 0)
W deShi ft (& enp, shift);
el se
shift = 0;
if (product) *product = tenp.lo;
return shift;
}

The W deScal e function is described on page 8-53.
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Generating Random Numbers

You can use the QuickDraw GX random number functions to return a sequence of
random numbers. The RandonBi t s function generates random integers in the range of
0 to 2°°U"t_ 1 where count is the number of bits in the integer to be generated by the
random number generator.

The Set RandontBeed function allows you to use a seed other than the default seed. If
the Set RandonBeed function is not used, the initial seed will always be 0. You can use
the Get RandonSeed function to return the value of the current seed.

Listing 8-8 is a sample function that generates an unsigned random number between
zero and the value passed in the | i mi t parameter. It uses the RandonBi t s function,
and it also uses the W deMul ti pl y function, correcting for the fact that W deMul ti ply
works with signed long integers whereas this random generator uses unsigned longs.

Listing 8-8 A random number generator

unsi gned | ong RandorLong(unsigned long linit)

{
wi de tenp;
unsi gned | ong random = RandonBits(32, 0);
[* This treats randomand linmit as signed */
WdeMil tiply(random limt, & enp);
if ((long)limt < 0)
tenp. hi += random /* correct for the “sign” of limt */
if ((long)random < 0)
tenmp.hi +=limt; /* correct for the “sign” of random */
return tenp. hi;
}

The general topic of random numbers and the functions you use to generate them
generation are discussed in the section “Random Number Generation” beginning on
page 8-58.

Analyzing the Bits in a Number

You can use the Fi r st Bi t function to determine the highest bit number that is setin a
32-bit number. The following examples demonstrate the use of this function with the
parameter X:

If x is 1, the highest order bit that is set is bit number 0,
soFirstBit(1) =0,asshown below.

Fi rstBi t (0000000000000000000000000000001) = 0x0000

Using QuickDraw GX Mathematics 8-33



CHAPTER 8

QuickDraw GX Mathematics

If x is 2, the highest order bit that is set is bit number 1, so Fi r st Bi t (2) =1, as shown
below.

Fi r st Bi t (0000000000000000000000000000010) = 0x0001

If x is 3, the highest order bit that is set is bit 1, so Fi r st Bi t (3) =1, as shown below.
Fi r st Bi t (0000000000000000000000000000011) = 0x0001

If no bits in the number are set, Fi r st Bi t returns a value of —1.

You can also use Fi r st Bi t to find the last (= lowest-order) bit that is set in a number.
Listing 8-9 is an example of such a function.

Listing 8-9 Determining the lowest bit of a number

8-34

short LastBit(unsigned | ong x)

{
if (x ==0)
return 32;
return FirstBit(x & -Xx);
}

The Fi rst Bi t function is described on page 8-62.

Resetting a Mapping

You can use the Reset Mappi ng function to reset a mapping. The following code
example first uses the Reset Mappi ng function to initialize the destination to the
identity matrix, and then uses Rot at eMappi ng to calculate a resultant mapping that
rotates by a given angle about a specified center.

gxMappi ng *Rot ati onMap( gxMappi ng *dest, Fixed angl e,
gxPoi nt *center)

return Rot at eMappi ng( Reset Mappi ng(dest), angl e,
center->x, center->y);

}

The Reset Mappi ng function is described on page 8-64.
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QuickDraw GX Mathematics Reference

This section describes the constants, data types, structures, macros, and functions that
relate to QuickDraw GX mathematics.

Constants and Data Types

This section describes the constants and data types that are used to define QuickDraw
GX mathematical number formats and the transformation matrix.

Number Formats and Constants

QuickDraw GX provides Fi xed, fract , and gxCol or Val ue number formats. Polar
coordinates are defined by the gxPol ar structure. A structure consisting of two | ong
values defines the wi de number format.

typedef |ong fract;
typedef unsi gned short gxCol orVal ue;

struct gxPol ar {
Fi xed radi us;
Fi xed angl e;

b

struct wide {
I ong hi;
unsi gned | ong | o;

b

For convenience, QuickDraw GX provides constants for the value 1.0 for Fi xed, fract,
and gxCol or Val ue types:

#define fixedl ((Fi xed) 0x00010000)
#define fractl ((fract) 0x40000000)
#defi ne gxCol or Val uel ((gxCol orVal ue) OxFFFF)

QuickDraw GX also provides constants for the largest and smallest possible values for
Fi xed andf r act numbers:

#define gxPositivelnfinity ((Fixed) Ox7FFFFFFF)
#defi ne gxNegativelnfinity ((Fixed) 0x80000000)
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The Mapping Structure

QuickDraw GX defines a transformation matrix with the gxMappi ng structure:

struct gxMapping {
Fi xed map[3][3];
b

Field descriptions

map A 3" 3array of Fi xed numbers whose values determine the
translation, scaling, rotation, skewing, and perspective operations
that can be applied to two-dimensional data. Although defined as
containing only Fi xed numbers, the rightmost column of the
matrix consists of f r act numbers. Furthermore, element[ 3] [ 3] is
commonly settof ract 1.

The use of the mapping matrix is described further in the section “Transformation
Operations With Mappings” beginning on page 8-12.

Number-Conversion Macros

QuickDraw GX defines macros for conversion between fixed-point number formats. It
also provides macros to round and truncate numbers, as well as a macro that uses the
Fract Squar eRoot function to compute the square root of a Fi xed number.

Format Conversions

The macros in this section convert between Fi xed, f r act , integer, floating-point, and
gxCol or Val ue numbers.

FixedToFract

8-36

You can use the Fi xedToFr act macro to convert a fixed number to af r act number.
#define Fi xedToFract(a) ((fract) (a) << 14)

a AFi xed number to be converted toaf r act number,-2 £ a <2.

macro result  Afract number having the same value as the fixed number.
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FractToFixed

FixedTolnt

You can use the Fr act ToFi xed macro to convertaf ract number to aFi xed number.
#define Fract ToFi xed (a) ((Fixed) (a) + 8192L >> 14)

a Afract number to be converted to a Fi xed number.

macro result  AFi xed number having the closest value to the f r act number.

IntToFixed

You can use the Fi xedTol nt macro to convert a Fi xed number to an integer.

#defi ne Fi xedTolnt(a) ((short) ((Fixed) (a) + fixedl/2 >> 16))

a AFi xed number to be converted to an integer.

macro result  An integer having the closest value to the Fi xed number.

You can use the | nt ToFi xed macro to convert an integer to a Fi xed number.
#define I ntToFi xed(a) ((Fixed)(a) << 16)

a An integer to be converted to a Fi xed number.

macro result  AFi xed number having the same value as the integer.

SPECIAL CONSIDERATIONS

SEE ALSO

QuickDraw GX also defines a shorthand version of this macro. | nt ToFi xed(a) can
also be coded asff (a).

The f f macro is described next.
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ff
You can use the f f macro to convert an integer to a Fi xed number.
#define ff(a) ((Fixed)(a) << 16)
a An integer to be converted to a Fi xed number.
macro result  AFi xed number having the same value as the integer.
DESCRIPTION
The f f macro converts an integer a to a Fi xed number. This macro name is shorthand
notation for the | nt ToFi xed macro, and provides identical functionality.
SEE ALSO

For an example of how to use the f f macro, see the section “Converting Number
Formats” beginning on page 8-26.

The | nt ToFi xed macro is described in the previous section.

FixedToFloat

You can use the Fi xedToFl oat macro to convert a Fi xed number to a floating-point
number.

#def i ne Fi xedToFl oat (a) ((float)(a) / fixedl)

a AFi xed number to be converted to a floating-point number.

macro result A floating-point number having the same value as the Fi xed number.
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FloatToFixed

You can use the Fl oat ToFi xed macro to convert a floating-point number to a Fi xed
number.

#def i ne Fl oat ToFi xed(a) ((Fixed)((float) (a) * fixedl))

a A floating-point number to be converted to a Fi xed number.

macro result  The closest Fi xed number to the floating-point number.

SPECIAL CONSIDERATIONS

QuickDraw GX also defines a shorthand version of this macro. The Fl oat ToFi xed
macro can also be coded asf | (a) .

SEE ALSO
The f1 macro is described next.
fl
You can use the f | macro to convert a floating-point number to a Fi xed number.
#define fl(a) ((Fixed)((float) (a) * fixedl))
a A floating-point number to be converted to a Fi xed number.
macro result  The closest Fi xed number to the floating-point number.
DESCRIPTION
The f1 macro converts a floating-point number a to a Fi xed number. This macro name
is shorthand notation for the Fl oat ToFi xed macro, and provides identical functionality.
SEE ALSO

The Fl oat ToFi xed macro is described in the previous section.
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FractToFloat

You can use the Fr act ToFl oat macro to convertaf ract number to a floating-point
number.

define FractToFloat(a) ((float)(a)/fractl)

a Afract number to be converted to a floating-point number.

macro result A floating-point number having the closest value to the f r act number.

FloatToFract

You can use the Fl oat ToFr act macro to convert a floating-point number to af r act
number.

define FloatToFract(a) ((fract)((float)(a)*fractl))

a A floating-point number to be converted to af r act number.

macro result ~ Afract number having the closest value to the floating-point number.

ColorToFract

8-40

You can use the Col or ToFr act macro to convert a gxCol or Val ue numbertoafract
number.

#define ColorToFract(a) (((fract)(a)<<14) + ((fract)(a) +2 >>2))

a A gxCol or Val ue number to be converted toaf r act number.

macro result  Afract number having the same value as the gxCol or Val ue number.
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FractToColor

You can use the Fr act ToCol or macro to convertaf ract numbertoagxCol or Val ue
number.

#def i ne Fract ToCol or(a) ((gxCol orValue)((a)-((a)>>16)+8191>>14))

a Afract number to be converted to a gxCol or Val ue number.

macro result  The closest gxCol or Val ue number to the f r act number.

Rounding, Truncating, and Square Root Operations

The macros in this section round, truncate, and determine the square root of fixed
numbers.

FixedRound

You can use the Fi xedRound macro to round a Fi xed number to its nearest integer.
#def i ne Fi xedRound(a) ((short) ((Fixed)(a) + fixedl/2 >> 16))

a The number to be rounded.

macro result  The closest integer to the Fi xed number.

FixedTruncate

You can use the Fi xedTr uncat e macro to obtain an integer that is the greatest integer
that is not greater than the given Fi xed number.

#defi ne Fi xedTruncate(a) ((short)((Fixed)(a) >> 16))

a The number that is to be truncated.

macro result  The largest integer that is not greater than the Fi xed number.
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FixedSquareRoot

You can use the Fi xedSquar eRoot macro to determine the square root of a fixed
number.

#def i ne Fi xedSquar eRoot (a) ((Fi xed) Fract Squar eRoot (a) + 64 >>7)

a The number for which the square root is to be determined.

macro result  The square root of the number.

Mathematical Functions

This section describes the QuickDraw GX functions you can use to perform
n fixed-point operations

n W de number operations

n vector operations

n Mmapping operations

n random number generation

n bit analysis

Fixed-Point Operations

QuickDraw GX provides an assortment of fixed-point mathematical functions that you
can use in your application.

FixedMultiply

8-42

You can use the Fi xedMul t i pl y function to return the product of two numbers.

Fi xed Fi xedMultiply (Fixed nultiplicand, Fixed nultiplier);

mul ti plicand
The number to be multiplied by the multiplier.

mul tiplier
The number by which the multiplicand is to be multiplied.

function result The product of two numbers.
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The Fi xedMul ti pl y function multiplies two fixed humbers. The format of the Fi xed
number returned depends on the respective number formats of the multiplicand and
multiplier. The operation has a bias of 16 bits; in general, the bias of the resulting number
is the sum of the biases of the input numbers, shifted right by 16 bits. If either the
multiplicand or the multiplier is Fi xed, the result of the Fi xedMul ti pl y function will
be the same fixed-point format as the other parameter (I ong, Fi xed, orfract).

Table 8-3 shows the bias of the product for different combinations of formats. The
dashed line indicates that the resulting bias is not equivalent to long, fixed, or fract. Use
the rules of the operation to determine it.

Table 8-3 Fi xedMul ti pl y product bias
long fixed fract

long long -

fixed long fixed fract

fract - fract —

SPECIAL CONSIDERATIONS

The Fi xedMul ti pl y function does not pin its result in the case of an overflow; the
result returned is modulo 65,536.

FixedDivide

DESCRIPTION

You can use the Fi xedDi vi de function to return the quotient of a dividend and divisor.
Fi xed Fi xedDi vi de (Fi xed di vidend, Fixed divisor);

di vi dend
di vi sor

The number to be divided.
The number by which the dividend is to be divided.

function result The quotient of the dividend and the divisor.

The Fi xedDi vi de function divides the di vi dend parameter by the di vi sor
parameter and returns the quotient. The format of the fixed number returned depends
on the respective number formats of the di vi dend and di vi sor parameters. The
operation has a bias of 16 bits; in general, the bias of the resulting number is the
difference between the biases of the input numbers, shifted left by 16 bits. If the

di vi sor parameter is fixed, then the result will be the same fixed-point format as the
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dividend. If both the dividend and divisor are the same fixed-point format, the result
will be in Fi xed format.

Table 8-4 shows the bias for the quotient of two numbers that are of dissimilar formats.
The dashed line indicates that the resulting bias is not equivalent to long, fixed, or fract.
Use the rules of the operation to determine it.

Table 8-4 Fi xedDi vi de quotient bias

Denominator Numerator

long fixed fract
long fixed
fixed long fixed fract
fract --- fixed

SPECIAL CONSIDERATIONS

In the case of overflow, Fi xedDi vi de pins its result to either the
gxPositivel nfinityorgxNegativelnfinity constant.

MultiplyDivide

You can use the Mul t i pl yDi vi de function to multiply two numbers and divide by a
third number.

long MultiplyDivide (long multiplicand, long nultiplier,
| ong divisor);

mul tiplicand
The number to be multiplied by the multiplier.

mul tiplier
The number by which the multiplicand is multiplied.

di vi sor The number by which the product is divided.

function result The quotient of the product of two numbers and the divisor.
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The Mul ti pl yDi vi de function calculates the quotient of the product of two numbers
(parameters nul ti pli candandnul ti plier)and adivisor.

The function uses a 64-bit intermediate result to maintain accuracy and to prevent
premature overflow. The parameters do not need to all be the same fixed-point format.
The operation has a bias of 0 bits; if the divisor is the same format as the multiplier, the
result is the same format as the multiplicand. If the divisor is the same format as the
multiplicand, the result is in the same format as the multiplier.

SPECIAL CONSIDERATIONS

Magnitude

In the case of overflow, Mul ti pl yDi vi de pins its result to either the
gxPosi tivel nfinityorgxNegativelnfinity constant.

DESCRIPTION

You can use the Magni t ude function to obtain the magnitude of a vector, the length of a
line, or the distance between two points.

unsi gned | ong Magnitude (long deltaX, |ong deltay);
del taX The difference in the x-coordinates of the vector’s end points.

del taY The difference in the y-coordinates of the vector’s end points.

function result The magnitude of the vector.

The Magni t ude function returns (del t ax? +del t aY?)1/2, the Euclidean distance
between two points whose x-coordinates are separated by del t aXand whose
y-coordinates are separated by del t aY.

The fixed-point format of the result is the same as the fixed-point format for both of the
parameters. Make sure that the two parameters use the same format.
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FractSineCosine

You can use the Fr act Si neCosi ne function to obtain both the sine and cosine of an
angle measured in degrees.

fract FractSi neCosine (Fi xed degrees, fract *cosine);

degr ees The angle in degrees for which the cosine and sine are required.
cosi ne A pointer to the location where the cosine of the angle is required.

function result The sine of the angle specified.

DESCRIPTION
Given the degr ees parameter in degrees, the Fr act Si neCosi ne function returns the
sine as the function result and the cosine in the cosi ne parameter. Values for the
degr ees parameter are specified in degrees, not radians. The range of the angle is
-32,768 to +32,769.999 degrees.

FractSquareRoot
You can use the Fr act Squar eRoot function to calculate the square root of a f r act
number.
fract Fract SquareRoot (fract source);
source The number for which the square root is required.
function result The square root of the f r act number.

DESCRIPTION
The Fr act Squar eRoot function returns the square root of the f r act number specified
by the sour ce parameter. The number is interpreted as unsigned and in the range 0
through 4 — (2739). This means that bit 31 has a weight of 2, instead of —2. The result is an
unsigned number in the range of 0 through 2.
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FractCubeRoot

DESCRIPTION

You can use the Fr act CubeRoot function to calculate the cube root of af r act number.
fract FractCubeRoot (fract source);

source The f ract number for which the cube root is required.

function result The cube root of thef r act number. This number is a signed value.

The Fr act CubeRoot function returns the cube root of af r act number.

FractMultiply

DESCRIPTION

You can use the Fract Mul t i pl y function to calculate the product of two numbers.

fract FractMultiply (fract nultiplicand, fract nultiplier);

mul tiplicand
The number to be multiplied by the multiplier.
mul tiplier
The number by which the multiplicand is to multiplied.

function result The product of two numbers.

The Fract Mul ti pl y function calculates the product of two numbers, specified in the
mul ti plicandandnul tiplier parameters. If the parameters are a and b, the
producta” bis returned.

The format of the number returned depends on the respective number formats of the

mul tiplicandandmul tiplier parameters. The operation has a bias of 30 bits; in
general, the bias of the resulting number is the sum of the biases of the input numbers,
shifted right by 30 bits. Thus if either the mul ti pl i candormul ti pli er parameter is
fract, then the result is the same fixed-point format as the other argument.
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Table 8-5 shows the bias of the FractMultiply result. The dashed line indicates that the
resulting bias is not equivalent to long, fixed, or fract. Use the rules of the operation to
determine it

Table 8-5 Fract Ml ti pl y result bias

long fixed fract
long long
fixed fixed
fract long fixed fract

SPECIAL CONSIDERATIONS

FractDivide

Fract Mul ti pl y does not pin its result in the case of an overflow; the result returned is
modulo 4.

DESCRIPTION

8-48

You can use the Fr act Di vi de function to return the quotient of a dividend and divisor.
fract FractDivide (fract dividend, fract divisor);

di vidend  The number to be divided.
di vi sor The number by which the dividend is to be divided.

function result The quotient of two numbers.

The Fract Di vi de function divides the di vi dend parameter by the di vi sor
parameter and returns the quotient. If the di vi dend parameter is a and the
di vi sor parameter is b, the quotienta / b is returned.

The format of the number returned depends on the respective number formats of the
dividend and divisor. The operation has a bias of 30 bits; in general, the bias of the
resulting number is the difference between the biases of the input numbers, shifted left
by 30 bits. Thus if the divisor isaf r act, the result is the same format as the dividend. If
the di vi sor and the di vi dend parameters are the same format, the result is in f r act
format, as shown inTable 8-6. The dashed line indicates that the resulting bias is not
equivalent to long, fixed, or fract. Use the rules of the operation to determine it.
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Table 8-6 Fract D vi de result bias
Denominator Numerator

long fixed fract
long fract - -
fixed - fract J—
fract long fixed fixed

SPECIAL CONSIDERATIONS

In the case of division of a large number by a very small number,the Fr act Di vi de
function pins its result to either the gxPosi ti vel nfini ty orthe
gxNegati vel nfi ni ty constant.

Operations on wide Numbers

QuickDraw GX provides an assortment of 64-bit mathematical functions for your use.
You canusewi de functions to increase the accuracy of calculations.

WideAdd

You can use the W deAdd function to add two wi de numbers.
wi de *W deAdd(w de *target, const w de *source);

t ar get A pointer to the number to be added to. On return, contains the sum of
the two numbers.

source A pointer to the number that is to be added to the target number.

function result A pointer to the result (also a pointer to the target number).

DESCRIPTION

The W deAdd function adds the wi de number in the sour ce parameter to the wi de
number inthet ar get parameter and returns the target pointer.
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WideSubtract

You can use the W deSubt r act function to subtract one wi de number from another.
wi de *W deSubtract(w de *target, const w de *source);

tar get A pointer to the number to be subtracted from. On return, contains the
difference between the two numbers.

source A pointer to the number that is to be subtracted from the number at target.

function result A pointer to the target number.

DESCRIPTION

The W deSubt r act function subtracts the source number from the target number and
returns a pointer to the target number.

WideNegate

You can use the W deNegat e function to change awi de number to its negative.
wi de *W deNegat e(w de *target);

tar get A pointer to the number to be negated. On return, contains the negated
number.

function result A pointer to the target number.
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WideShift

You can use the W deShi f t function to shift bits in a wi de number.

wi de *W deShift(wi de *target, |ong shift);

tar get A pointer to the number for which the bits are to be shifted. On return,
contains the shifted number.
shi ft The number of bits by which the target is to be shifted to the right.

function result A pointer to the target number.

DESCRIPTION

The shift direction is to the right (a decrease in magnitude) if the shi ft parameter is
greater than 0, and to the left if the shi ft parameter is less than 0. The result of a right
shift is rounded.

WideMultiply

You can use the W deMul t i pl y function to calculate the wi de product of two | ong
numbers.

wi de *WdeMiltiply(long multiplicand, |ong nultiplier,
wi de *target);

mul tiplicand
The number to be multiplied by the multiplier.

mul tiplier
The number by which the multiplicand is to be multiplied.

tar get A pointer to the location where the product of the two numbers is to be
stored.

function result A pointer to the target value, which holds the result.

DESCRIPTION

The operation has a bias of 0 bits. The bias of the result is the sum of the biases of the
inputs.
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WideDivide

You can use the W deDi vi de function to calculate the | ong quotientand | ong
remainder for a wi de dividend and | ong divisor.

| ong W deDi vi de(const wi de *di vidend, |ong divisor,
| ong *remai nder);

di vi dend A pointer to the wi de number to be divided.
di vi sor The number by which the dividend is to be divided.
remai nder A pointer to a location to store the remainder of the division.

function result The quotient of the division.

DESCRIPTION

The W deDi vi de function divides the dividend by the divisor and returns the quotient
in the function result and the remainder in the | ong number pointed to by the

remai nder parameter. If the dividend is a and the divisor is b, the quotienta / b is
returned with a remainder. The operation has a bias of 0 bits; the bias of the result is the
difference between the biases of the dividend and the divisor. The bias of the remainder
is the same as the bias of the dividend.

If an overflow occurs, the result is pinned to the closest infinity and the remainder is set
to gxNegat i vel nfi ni ty (an impossible remainder).

If the r emai nder parameter is ni | , no remainder is returned and the W deDi vi de
function returns a rounded quotient. Passing (| ong *) - 1 in the r emai nder parameter
is the same as passing ni | except in the case of an overflow, in which case

gxNegati vel nfi ni ty is returned.

WideWideDivide

You can use the W deW deDi vi de function to calculate a wi de quotientand | ong
remainder for a wi de dividend and a | ong divisor.

wi de *W deW deDi vi de(wi de *di vi dend, |ong divisor,
| ong *remai nder);

di vidend A pointer to the wi de number to be divided.
di vi sor The number by which the dividend is to be divided.
remai nder A pointer to a location to store the remainder of the division.

function result A pointer to the quotient (also to the dividend).
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DESCRIPTION

The W deW deDi vi de function returns the quotient of the dividend and divisor as its
function result and places the remainder in the r emai nder parameter. If the

r emai nder parameter is ni | , W deW deDi vi de returns the rounded quotient. The
quotient replaces the dividend. The operation has a bias of 0 bits; the bias of the result is
the difference between the biases of the dividend and the divisor. The bias of the
remainder is the same as the bias of the dividend.

If the r emai nder parameter is ni | , no remainder is returned and the W deDi vi de
function returns a rounded quotient. Passing (| ong *) - 1 in the r emai nder parameter
is the same as passing ni | .

Note that this function cannot result in overflow.

WideSquareRoot

You can use the W deSquar eRoot function to calculate the square root of a wi de
number.

unsi gned | ong W deSquar eRoot (const wi de *source);

source A pointer to the number for which the square root is to be calculated.

function result A number that is the square root of the number in the argument.

DESCRIPTION
The W deSquar eRoot function returns the square root of the wi de number pointed to
by the sour ce parameter. The source value for this function must be an unsigned wi de
value ranging from 0 to 264_1, not 253 to 283 — 1. If you supply a non-integer value for
this function, its bias must be an even number of bits.

WideScale

You can use the W deScal e function to obtain the bit number of the highest-order
nonzero bit in the absolute value of a wi de number.

short W deScal e(const wi de *w);

w A pointer to the number whose scale is desired.

function result The bit number of the highest order nonzero bit in the absolute value of w
The returned value is 63 if the highest-order bit is set, and 0 if the lowest
order bit is set. If no bit is set, the return value is -1.
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WideCompare

You can use the W deConpar e function to compare the magnitudes of two 64-bit
numbers.

short W deConpare(const wi de *target, const w de *source);

tar get A pointer to one of the two wi de numbers to be compared.
source A pointer to the second of the twow de numbers to be compared.

function result 1 if the target number is greater, -1 if the source number is greater, and 0
if the two numbers are equal.

Vector Operations

QuickDraw GX provides an assortment of vector mathematics functions for your use.

VectorMultiply

You can use the Vect or Mul ti pl y function to obtain the dot product of two vectors
with 64-bit accuracy.

wi de *VectorMiltiply(long count, const |long *vectorl, |ong
stepl, const long *vector2, long step2, wi de *dot);

count The size of each vector.

vectorl A pointer to one of the two vectors.

stepl The index increment for the vect or 1 vector.
vector 2 A pointer to the second of two vectors.
step2 The index increment for the vect or 2 vector.
dot A pointer to the destination of the result.

function result A pointer to the dot product of the two vectors.
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The Vect or Mul ti pl y function calculates the wi de dot product of the parameters
vect or 1 andvect or 2. The size of each vector is given by the count parameter. The
index increment is given by the parameters st epl and st ep2, respectively. The dot
parameter points to the destination wi de number and is returned as the function result.

Examples of how to use the Vect or Mul ti pl y function are provided in the section
“Performing Vector Operations” beginning on page 8-29.

VectorMultiplyDivide

DESCRIPTION

You can use the Vect or Mul ti pl yDi vi de function to calculate the quotient of the dot
product of two vectors and a divisor.

I ong *VectorMil tiplyDi vide(long count, const |ong *vectorl,
| ong stepl, const |ong *vector?2,
| ong step2, |ong divisor);

count The size of each vector.

vectorl A pointer to one of the two vectors.

stepl The index increment for the vect or 1 vector.
vector2 A pointer to the second of two vectors.
step2 The index increment for the vect or 2 vector.

di vi sor The number by which the dot product is to be divided.

function result The quotient of the dot product of two vectors and a divisor.

The Vect or Mul ti pl yDi vi de function calculates the quotient of a dot product of
parameters vect or 1 andvect or 2 and adi vi sor parameter. The size of each vector is
given by the count parameter. The index increment is given by the parameters st epl
and st ep2, respectively. If the count parameter is negative, the terms are alternated.
This is equivalent to

W deDi vi de( Vector Mul ti ply(), divisor)
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Cartesian and Polar Coordinate Point Conversions

QuickDraw GX provides two functions for converting Cartesian to polar coordinates.

PolarToPoint

DESCRIPTION

SEE ALSO

8-56

You can use the Pol ar ToPoi nt function to convert a point in polar coordinates to the
identical point in Cartesian coordinates.

gxPoi nt *Pol ar ToPoi nt (const gxPol ar *ra, gxPoint *xy);

ra A pointer to the point in polar coordinates.
Xy A pointer to the destination of the resulting point in Cartesian coordinates.

function result A pointer to the converted point (also a pointer to the xy parameter).

The Pol ar ToPoi nt function converts the polar coordinate point (r, a) to the identical
Cartesian coordinate point (X, y). The parameters of the Pol ar ToPoi nt function are the
gxPol ar structure pointer r a and a gxPoi nt structure pointer xy.

If both pointers point to the same location, the source gxPol ar structure will be
converted to a gxPoi nt structure and will replace the gxPol ar structure.

The gxPol ar structure is described in the section “Constants and Data Types”
beginning on page 8-35. Polar coordinate to Cartesian coordinate conversions are
discussed in the section “Cartesian and Polar Coordinate Conversion” beginning on
page 8-10. The Poi nt ToPol ar function converts a point in Cartesian coordinates to the
identical point in polar coordinates. The Poi nt ToPol ar function is described next.
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PointToPolar

DESCRIPTION

SEE ALSO

The Poi nt ToPol ar function converts a point in Cartesian coordinates to the identical
point in polar coordinates.

gxPol ar *Poi nt ToPol ar (const gxPoi nt *xy, gxPolar *ra);

Xy A pointer to the Cartesian coordinate.
ra A pointer to the destination of the resulting polar coordinate.

function result The pointer passed in r a.

The Poi nt ToPol ar function converts the Cartesian coordinate point (x, y) to the
identical polar coordinate point (r,a). The parameters of the Poi nt ToPol ar functionare
a gxPoi nt structure pointer xy and a gxPol ar structure pointerr a.

If both pointers point to the same location, the source gxPoi nt structure will be
converted to agxPol ar structure and will replace the gxPoi nt structure.

The gxPol ar structure is described in the section “Constants and Data Types”
beginning on page 8-35. The Pol ar ToPoi nt function converts a point in polar
coordinates to the identical point in Cartesian coordinates. The Pol ar ToPoi nt function
is described in the previous section.
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Random Number Generation

QuickDraw GX provides random number generation functions that can be used in your
application.

RandomBits

You can use the RandonBi t s function to return a sequence of pseudorandom numbers.

unsi gned | ong RandonBi ts(l ong count, |ong focus);

count The number of bits in the number to be generated by the random number
generator.
focus The degree of clustering about the mean value.

function result A sequence of pseudorandom numbers.

DESCRIPTION
The RandonBi t s function returns random numbers in the range of 0 to 2€°U"t —1. A
focus of 0 generates numbers that are uniformly distributed.

A positive value for the f ocus parameter generates numbers that are clustered about
the mean, analogous to averaging 21 °¢YS uniform random numbers. A negative focus
generates numbers that tend to avoid the mean.

If you define a value limit to be 1 <<count, the result of the RandonBi t s function
ranges from 0 to limit — 1. Its mean is (limit — 1) / 2. The mean is independent of the
focus. If the focus is positive, the standard deviation of the numbers generated by the
RandonBi t s function is approximately (0.28868 ~ limit) / 141421 " focus A the f ocus
parameter gets bigger, two things happen:

n The values cluster about the mean.

n The values approximate a normal distribution (central limit theorem).

If the focus is negative, the RandonBi t s function result is computed as if it were
positive; for results less than limit / 2, limit / 2 is added; for others, limit / 2 is
subtracted. This causes the distribution to avoid the mean.

To generate a clustering of points around a given value, generate x and y offsets with

FractMul tiply(radius, RandonBits(31, focus) - fractl);

The average distance will be 0.57735 " radius/el-41421" focus

A good way to select a value for the focus is to experiment until the desired result is
achieved.

8-58 QuickDraw GX Mathematics Reference



SEE ALSO

CHAPTER 8

QuickDraw GX Mathematics

The Set RandontSeed function sets the starting number seed for the random number
generator algorithm. The Set RandonSeed function is described in the next section. The
Get RandonBeed function returns the current starting number seed for the random
number generator algorithm. The Get Randonteed function is described on page 8-60.

SetRandomSeed

DESCRIPTION

SEE ALSO

You can use the Set RandonSeed function to set the starting number for the random
number generator algorithm.

voi d Set RandonfSeed(const w de *seed);

seed The pointer to the number to be used by the random number algorithm to
generate random numbers.

Random number generators are seeded with a value that is used by the algorithm to
generate a random number. The seed is then used to generate the next random number.

The Set Randonteed function allows you to select the seed used by the QuickDraw GX
random number algorithm. If Set Randoneed is not used, QuickDraw GX will select a
default seed of 0. This results in the same sequence of random numbers each time
RandonBi t s is called.

In order to obtain a different set of random numbers than those obtained using the
default seed value or a previously set seed, use the Set RandonSeed function.

The RandonBi t s function uses the current seed to generate the next random
number. The RandonBi t s function is described on page 8-58. The Get RandonfSeed
function returns the current seed. The Get RandonSeed function is described next.
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GetRandomSeed

You can use the Get RandonBSeed function to return the current seed for the random
number generating algorithm.

wi de *Get RandonSeed(w de *seed);

seed A pointer to the current random number generator seed.

function result The pointer passed in the seed parameter.

DESCRIPTION

The Get RandonSeed function returns the current seed for the random number
generator and returns the pointer passed in seed.

SEE ALSO
The RandonBi t s function uses the current seed to generate the next random
number. The RandonBi t s function is described in the previous section. The
Set RandonBeed function changes the current seed. The Set RandonSeed function is
described in the previous section.

Linear and Quadratic Roots

QuickDraw GX provides two functions that solve for the roots of linear and quadratic
equations.

LinearRoot

You can use the Li near Root function to obtain the root of a linear equation.

| ong LinearRoot (Fixed first, Fixed last, fract t[]);

first The first coefficient.
| ast The last coefficient.
t An array of fract numbers. On return, it contains the roots of the equation.

function result The number of roots of the linear equation. This value may be 0 or 1
(or -1 if all values of t are roots).
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DESCRIPTION
The Li near Root function computes any t between 0 and 1 in which a(1 -t) + bt =0.
The coefficient a is the parameter fi r st . The coefficient b is the parameter | ast . The
function returns the number of roots between 0 and 1.
Any root is returned in the t array, which only needs to hold one value. If both aand b
are zero, the function returns the number -1, indicating that a(1 — t) + bt = 0 for all t.
QuadraticRoot
You can use the Quadr at i cRoot function to calculate the roots of a quadratic equation.
| ong QuadraticRoot (Fi xed first, Fixed control, Fixed last, fract
t[1);
first The first coefficient.
control The second coefficient.
| ast The third coefficient.
t An array of fract numbers. On return, it contains the roots of the equation.
function result The number of roots of the quadratic equation. This value may be 0, 1, or
2 (or -1 if all values of t are roots).
DESCRIPTION

The Quadr at i cRoot function returns roots between 0 and 1 for quadratic equations
having the form a(1 - t)? + 2bt(1 — t) + ct® = 0. The coefficient a is the parameter f i r st .
The coefficient b is the parameter cont r ol . The coefficient ¢ is the parameter | ast .

All roots are returned in increasing order in the t array. The array can have at most two
values. If a, b, and c are all zero, then the function returns the number -1, indicating that
a(l-t)2+2bt(1—t) +ct? =0 forall t.
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FirstBit

QuickDraw GX provides a function that allows you to analyze the bits in a number.

DESCRIPTION

DESCRIPTION

You can use the Fi r st Bi t function to determine the highest order bit that is setin a
number.

short FirstBit (unsigned |ong x);

X The number for which the first bit is to be determined.

function result The bit number of the highest order bit of the number in the argument.

The Fi r st Bi t function returns the bit number of the highest order bit in a number that
is set, or -1 if the number is 0. The highest-order bit is bit 31; the lowest-order bit is bit 0.

The use of the Fi r st Bi t function is described in the section “Analyzing the Bits in a
Number” on page 8-33.

Mapping Functions

8-62

QuickDraw GX provides two groups of mapping functions. The first group allows you
to manipulate mapping matrices and apply them to other mappings or to points. The
second group allows you to modify the transformational properties of a mapping matrix.

Mappings are described in the section “Transformation Operations With Mappings”
beginning on page 8-12.

For specific information on mapping matrices as applied to transform objects, view port
objects, and view device objects, see the chapters “Transform Objects” and
“View-Related Objects” in Inside Macintosh: QuickDraw GX Objects.
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Manipulating and Applying Mappings

This section describes functions with which you can copy, normalize, reset, and invert
a mapping. It also describes functions with which you can apply a mapping to another
mapping, and apply a mapping to an array of points.

CopyToMapping

You can use the Copy ToMappi ng function to copy a mapping from one location to
another location.

gxMappi ng *CopyToMappi ng( gxMappi ng *t ar get,
const gxMappi ng *source);

tar get A pointer to the destination mapping. On return, it is a copy of the source
mapping.
source A pointer to the mapping to be copied.

function result A pointer to the copied mapping, which is also the target mapping.

DESCRIPTION

The CopyToMappi ng function copies the mapping pointed to by the sour ce parameter
into the location pointed to by the t ar get parameter. Note that it may be faster in C to
simply copy the gxMappi ng structure into another gxMappi ng structure than to call
this function.

ERRORS, WARNINGS, AND NOTICES

Errors
mappi ng_i s_ni l
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NormalizeMapping

DESCRIPTION

You can use the Nor mal i zeMappi ng function to normalize a mapping.
gxMappi ng *Nor nmal i zeMappi ng( gxMappi ng *target);

*t ar get A pointer to the mapping to be normalized. On return, it is the
normalized mapping.

function result A pointer to the normalized mapping, which is also the target mapping.

The Nor mal i zeMappi ng function normalizes the target mapping. If the mapping’s
perspective elements (u and v) are 0, each element of the mapping is divided by element
w (t ar get —>[ 2] [ 2] ). If the mapping has a nonzero perspective, each element is
shifted to ensure thatfract 1/2< Ju| + Jv] +(Jw] >>15)£fract 1.

ERRORS, WARNINGS, AND NOTICES

Errors
mappi ng_i s_ni |

ResetMapping

DESCRIPTION

You can use the Reset Mappi ng function to reset a mapping.
gxMappi ng *Reset Mappi ng( gxMappi ng *target);

tar get A pointer to the mapping that is to be reset. On return, contains the
identity mapping.

function result A pointer to the reset mapping, which is also the target mapping.

The Reset Mappi ng function resets the target mapping to the identity matrix.

ERRORS, WARNINGS, AND NOTICES
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Errors
mappi ng_i s_nil
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An example of the use of the Reset Mappi ng function is provided on page 8-34.

InvertMapping

DESCRIPTION

You can use the | nver t Mappi ng function to create an inverted copy of a mapping.

gxMappi ng *I nvert Mappi ng( gxMappi ng *target,
const gxMappi ng *source);

t ar get A pointer to a mapping structure. On return, contains the inverse of the
mapping specified in the sour ce parameter.

source A pointer to the mapping to be inverted.

function result A pointer to the inverted mapping, which is also the target mapping.

The | nver t Mappi ng function creates a copy of the source mapping, inverts it, and
returns the inverted mapping in the t ar get parameter. If both the sour ce andt ar get
parameters point to the same gxMappi ng structure, that mapping will be replaced by its
inverse. If the mapping is not invertible, the function returns nil and the target is not
changed.

ERRORS, WARNINGS, AND NOTICES

Errors
mappi ng_i s_nil

MapMapping

You can use the MapMappi ng function to concatenate two mappings.
gxMappi ng *MapMappi ng( gxMappi ng *target, const gxMappi ng *source);

t ar get A pointer to the mapping to be modified. On return, contains the result of
the concatenation.

source A pointer to the mapping to be concatenated with the target mapping.

function result A pointer to the resultant mapping, which is also the target mapping.
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The MapMappi ng function postmultiplies the target mapping by the source mapping,
and returns the result in the t ar get parameter.

The result of passing the function result of MapMappi ng tothe GXMapShape function is
equivalent to passing the result of one call to GXMapShape to another call to
GXMapShape, as shown below (for the shape s):

GXMapShape(s, target);
GXMapShape(s, source);

The same results would be obtained more efficiently and perhaps more accurately by
making these calls:

MapMappi ng(target, source);
GXMapShape(s, target);

ERRORS, WARNINGS, AND NOTICES

Errors
mappi ng_i s_ni |

SEE ALSO
The GXMapShape function is described in the chapter Transform Objects in Inside
Macintosh: QuickDraw GX Objects.
MapPoints
You can use the MapPoi nt s function to apply a mapping to each of the points in an
array.
voi d MapPoi nt s(const gxMappi ng *source, |ong count,
gxPoi nt vector[]);
source A pointer to the mapping that is to be applied to the array of points.
count The number of points in the array.
vect or The array of points to which the mapping is to be applied. On return, the
array contains the transformed points.
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ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors

mappi ng_i s_ni |

paraneter_is_nil

nunber _of _poi nts_exceeds_i npl enentation_limt

Warnings
map_poi nts_out _of range

For an example of a function that applies a mapping to a single point, see Listing 8-2 on
page 8-30.

Modifying Mappings

This section describes functions with which you can modify the translational, scaling,
rotational, and skewing properties of a mapping.

Similar functions are available that allow you to directly modify the transformational
properties of the mapping in the transform object associated with a QuickDraw GX
shape. See the chapter “Transform Objects” in Inside Macintosh: QuickDraw GX Objects for
more information.

MoveMapping

Youcanusethe MoveMappi ng function to change the horizontal and vertical translation
factors of a mapping by given amounts.

gxMappi ng *MoveMappi ng( gxMappi ng *target, Fixed hOffset,
Fi xed vO fset);

t ar get A pointer to the mapping to be modified. On return, points to the
modified mapping.

hOf f set The horizontal translation to add to the mapping.

vOF f set The vertical translation to add to the mapping.

function result A pointer to the modified mapping, which is also the target mapping.
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The MoveMappi ng function postmultiplies the target mapping by a mapping that adds
hCf f set to the x translation and vOf f set to the y translation of the target mapping.

Passing the result of this function to the GXMapShape function is equivalent to calling
the GXMapShape function and then calling the GXMoveShape function.

ERRORS, WARNINGS, AND NOTICES

SEE ALSO

Errors
mappi ng_i s_ni |

The use of the MoveMappi ng function is described in the section “Translation by a
Relative Amount” beginning on page 8-17.

The GXMapShape and GXMbve Shape functions are described in the chapter “Transform
Objects” in Inside Macintosh: QuickDraw GX Objects.

MoveMappingTo

DESCRIPTION

8-68

You can use the MoveMappi ngTo function to assign specific values to the horizontal and
vertical translation factors of a mapping.

gxMappi ng *MoveMappi ngTo( gxMappi ng *target, Fixed hPosition,
Fi xed vPosition);

t ar get A pointer to the mapping that is to be modified. On return, points to the
modified mapping.

hPosi ti on The horizontal translation to be assigned to the target mapping.
vPosi tion The vertical translation to be assigned to the target mapping.

function result A pointer to the modified mapping, which is also the target mapping.

The MoveMappi ngTo function postmultiplies the target mapping by a mapping that
assignshPosi t i on to the x translation and vPosi t i on to the y translation of the target
mapping. This function sets the translational origin of the mapping; the point (0, 0),
when postmultiplied by the mapping that results from this function, will be at location
(hPosi tion,vPosition).
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ERRORS, WARNINGS, AND NOTICES
Errors

mappi ng_i s_ni |

SEE ALSO

The use of the MoveMappi ngTo function is described in the section “Translation to a
Specified Point” beginning on page 8-18.

ScaleMapping

Youcanuset he Scal eMappi ng function to change the horizontal and vertical scale
factors of a mapping.

gxMappi ng *Scal eMappi ng( gxMappi ng *t arget,
Fi xed hFactor, Fixed vFactor,
Fi xed xCenter, Fixed yCenter);

t ar get A pointer to the mapping that is to be modified. On return, points to the
modified mapping.

hFact or The horizontal scaling factor to apply. A value of 1.0 means no scale
change in the x direction.

vFact or The vertical scaling factor to apply. A value of 1.0 means no scale change
in the y direction.

xCent er The x-coordinate of the center of scaling.

yCent er The y-coordinate of the center of scaling.

function result A pointer to the modified mapping, which is also the target mapping.

DESCRIPTION
The Scal eMappi ng function postmultiplies the target mapping by a mapping that
specifies a horizontal scaling factor of hFact or and a vertical scaling factor of vFact or,
about the point (xCent er, yCent er ). Note that if hFact or is 1, xCent er irrelevant;
likewise, if vFact or is 1, yCent er is irrelevant.

These scaling factors are in addition to any preexisting scaling factors in the target
mapping. The center of scaling is the point that does not move when the scaling is
applied.
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Passing the result of the Scal eMappi ng function to the GXMapShape function is
equivalent to calling the GXMapShape function and then calling the GXScal eShape
function. For example, you could make these calls (for the shape s):

Scal eMappi ng(target, hFactor, vFactor, xCenter, yCenter);
GXMapShape(s, target);

or, you could make these equivalent calls:

GXMapShape(s, target);
GXScal eShape(s, hFactor, vFactor, xCenter, yCenter);

ERRORS, WARNINGS, AND NOTICES

Errors
mappi ng_i s_ni |

SEE ALSO
The use of the Scal eMappi ng function is described in the section “Scaling” beginning
on page 8-20.

The GXMapShape and GXScal eShape functions are described in the chapter
“Transform Objects” in Inside Macintosh: QuickDraw GX Objects.

RotateMapping

You can use the Rot at eMappi ng function to change the rotation specified by a mapping.

gxMappi ng *Rot at eMappi ng( gxMappi ng *target, Fixed angl e,
Fi xed xCenter, Fixed yCenter);

t ar get A pointer to the mapping to be modified. On return, points to the
modified mapping.

angl e The amount of rotation (in degrees clockwise) to be added to the
mapping.

xCent er The x-coordinate of the center of rotation.

yCent er The y-coordinate of the center of rotation.

function result A pointer to the modified mapping, which is also the target mapping.
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DESCRIPTION

The Rot at eMappi ng function postmultiplies the target mapping by a mapping that
specifies a rotation (clockwise if positive) by a specified number of degrees about the
point (xCent er,yCent er).

The rotation is in addition to any preexisting rotation specified by the target mapping.

Passing the result of this function to the GXMapShape function is equivalent to calling
the GXMapShape function and then calling the GXRot at eShape function. For example,
you could make these calls (for the shape s):

Rot at eMappi ng(target, angle, xCenter, yCenter);
GXMapShape(s, target);

or, you could make these equivalent calls:

GXMapShape(s, target);
GXRot at eShape(s, angle, xCenter, yCenter);

ERRORS, WARNINGS, AND NOTICES

Errors
mappi ng_i s_ni |

SEE ALSO

The use of the Rot at eMappi ng function is described in the section “Rotation”
beginning on page 8-22.

The GXMapShape and GXRot at eShape functions are described in the chapter
“Transform Objects” in Inside Macintosh: QuickDraw GX Objects.

SkewMapping

You can use the Skewivappi ng function to change the horizontal and vertical skew
specified by a mapping.

gxMappi ng * Skewappi ng( gxMappi ng target,
Fi xed skewX, Fi xed skewy,
Fi xed xCenter, Fixed yCenter);

t ar get A pointer to the mapping that is to be modified. On return, points to the
modified mapping.

skewX The scaling factor that determines the amount of skew in the x direction.
A value of 0 means no horizontal skew.
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skewY The scaling factor that determines the amount of skew in the y direction.
A value of 0 means no vertical skew.

xCent er The x-coordinate of the center of skewing.

yCent er The y-coordinate of the center of skewing.

function result A pointer to the modified mapping, which is also the target mapping.

The Skewivappi ng function postmultiplies the target mapping by a mapping that
specifies a horizontal skew factor of skewX and a vertical skew factor of skewy, about
the point (xCent er,yCent er ). Note that if skewXis0,yCent er irrelevant; likewise, if
skewY is 0, xCent er is irrelevant.

These skew factors are in addition to any preexisting skew specified in the target
mapping. The center of skewing specifies the point at which no translation takes place
because of the skewing.

Passing the result of the SkewiMappi ng function to the GXMapShape function is
equivalent to calling the GXMapShape function and then calling the GXSkewShape
function. For example, you could make these calls (for the shape s):

SkewMappi ng(target, hFactor, vFactor, xCenter, yCenter);
GXMapShape(s, target);

or, you could make these equivalent calls:

GXMapShape(s, target);
GXSkewsShape(s, skewX, skewY, xCenter, yCenter);

ERRORS, WARNINGS, AND NOTICES

SEE ALSO
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Errors
mappi ng_i s_ni |

The use of the Skewivappi ng function is described in the section “Skewing” beginning
on page 8-24.

The GXMapShape and GXSkewShape functions are described in the chapter “Transform
Objects” in Inside Macintosh: QuickDraw GX Objects.
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Summary of QuickDraw GX Mathematics

Constants and Data Types

Number Formats and Constants
typedef |ong fract;
typedef unsi gned short gxCol orVal ue;

struct gxPol ar {
Fi xed radi us;
Fi xed angl e;

b

struct wide {
I ong hi;
unsi gned | ong | o;

H

#define fixedl ((Fi xed) 0x00010000) [* = 1.0 for Fixed */
#define fractl ((fract) 0x40000000) [* =1.0 for fract */
#def i ne gxCol or Val uel ((gxCol or vVal ue) OxFFFF) /* 1.0 for gxCol orVal ue*/
#define gxPositivelnfinity ((Fi xed) Ox7FFFFFFF) /* for Fixed and fract */

#def i ne gxNegativelnfinity ((Fixed) 0x80000000)

The Mapping Structure

struct gxMapping {
Fi xed map[3][3];

Summary of QuickDraw GX Mathematics

[* for

Fi xed and fract */
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Format Conversions

#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i
#def i

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

Fi xedToFr act (a)
Fract ToFi xed(a)
Fi xedTol nt (a)

I nt ToFi xed( a)
ff(a)

Fi xedToFl oat (a)
Fl oat ToFi xed( a)
fl(a)
Fract ToFl oat (a)
Fl oat ToFr act (a)
Col or ToFr act (a)
Fract ToCol or (a)

((fract) (a) << 14)

((Fixed) (a) + 8192L >> 14)

((short) ((Fixed) (a) + fixedl/2 >> 16))
((Fixed)(a) << 16)
((Fixed)(a) << 16)
((float)(a) / fixedl)
((Fixed)((float) (a)
((Fixed)((float) (a)
((float)(a)/fractl)
((fract)((float)(a)*fractl))
(((fract)(a)<<14) + ((fract)(a) +2 >>2))
((gxCol orVal ue) ((a)-((a)>>16) +8191>>14))

* fixedl))
* fixedl))

Rounding, Truncating, and Square Root Operations
#def i ne Fi xedRound( a)

#def i ne Fi xedTruncate(a)
#def i ne Fi xedSquar eRoot (a)

Mathematical Functions

((short) ((Fixed)(a) + fixedl/2 >> 16))
((short) ((Fixed)(a) >> 16))
((Fi xed) Fract Squar eRoot (a) + 64 >>7)

Fixed-Point Operations
Fi xed Fi xedMul tiply
Fi xed Fi xedDi vi de

long Mul tiplyDivide

unsi gned | ong Magni t ude

fract
fract
fract
fract
fract
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Fr act Si neCosi ne

Fract Squar eRoot
Fr act CubeRoot
FractMul tiply
Fract Di vi de

(Fixed nultiplicand, Fixed multiplier);
(Fi xed dividend, Fixed divisor);

(long multiplicand, long multiplier
| ong divisor);

(long deltaX, |long deltay);

(Fi xed degrees, fract *cosine);

(fract source);

(fract source);

(fract nultiplicand, fract multiplier);
(fract dividend, fract divisor);
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Operations on wide Numbers

wi de *W deAdd (wi de *target, const w de *source);
wi de *W deSubtract (wi de *target, const w de *source);
wi de *W deNegat e (wi de *target);

wi de *W deShi ft (wide *target, long shift);

wi de *WdeMil tiply (long multiplicand, long nultiplier

wi de *target);
| ong W deDi vi de (const wide *dividend, |ong divisor
| ong *remai nder);

wi de *W deW deDi vi de (wi de *dividend, |ong divisor, |ong *renmi nder);

unsi gned | ong W deSquar eRoot
(const wi de *source);

short W deScal e (const wide *w);
short W deConpare (const wide *target, const wi de *source);

Vector Operations

wi de *Vector Ml ti pl (long count, const long *vectorl, |ong stepl,
ply g g g p
const long *vector2, |long step2, w de *dot);

Il ong *VectorMultiplyDivide (long count, const |ong *vectorl, |ong stepl
const long *vector2, long step2, long divisor);

Cartesian and Polar Coordinate Point Conversions

gxPoi nt *Pol ar ToPoi nt (const gxPolar *ra, gxPoint *xy);
gxPol ar *Poi nt ToPol ar (const gxPoint *xy, gxPolar *ra);

Random Number Generation

unsi gned | ong RandonBits (long count, |ong focus);
voi d Set Randonftseed (const wi de *seed);
wi de *Get RandontSeed (wi de *seed);

Linear and Quadratic Roots

| ong Li near Root (Fixed first, Fixed last, fract t[]);

| ong Quadr ati cRoot (Fixed first, Fixed control, Fixed |ast,
fract t[]);

Bit Analysis

short FirstBit (unsi gned | ong x);
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Mapping Functions

Manipulating and Applying Mappings

gxMappi ng *CopyToMappi ng

gxMappi ng *Nor mal i zeMappi ng
gxMappi ng
gxMappi ng
gxMappi ng
voi d MapPoi nts

*Reset Mappi ng
*] nvert Mappi ng
* MapMappi ng

Modifying Mappings
gxMappi ng *MoveMappi ng
gxMappi ng *MoveMappi ngTo

gxMappi ng *Scal eMappi ng

gxMappi ng *Rot at eMappi ng

gxMappi ng * Skewappi ng
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(gxMappi ng *target, const gxMapping *source);
(gxMappi ng
(gxMappi ng
(gxMappi ng

(gxMappi ng *target,

*target);
*target);
*target, const gxMapping *source);
const gxMappi ng *source);

(const gxMappi ng source,
gxPoi nt vector[]);

| ong count,

(gxMappi ng *target,

Fi xed hOffset, Fixed vOfset);
(gxMappi ng *target,

Fi xed hPosition, Fixed vPosition);
(gxMappi ng *target,

Fi xed hFactor, Fixed vFactor,

Fi xed xCenter, Fixed yCenter);

(gxMappi ng *target, Fixed angle,
Fi xed xCenter, Fixed yCenter);

(gxMappi ng target, Fixed skewX, Fixed skewyY,
Fi xed xCenter, Fixed yCenter);

Summary of QuickDraw GX Mathematics
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all object validation A QuickDraw GX
validation level that confirms that all references
to all object types are valid, that the properties of
the object are valid, and that all internal caches
built for all objects are valid. Compare type
validation and structure validation.

application heap A region of memory that is
allocated by the Macintosh Memory Manager
when an application is launched. This is the
memory region reserved for application code and
data structures.

attribute mask A means of editing the
attributes of a collection object.

attributes A property of many QuickDraw GX
objects that is a set of flags that control various
aspects of that object’s behavior.

bad parameter error A nonfatal QuickDraw GX
error indicating that one or more function
parameters are incorrect.

bad reference error A QuickDraw GX error
indicating that an invalid reference to a view or
font device, view group, or view port was made.

bias The number of bits to the right of a binary
point in a fixed point number. See also

gxCol or Value, Fi xed, fixed-point number,
fract,l ong,andshort.

bitmap (1) A QuickDraw GX data structure that
describes a pixel map on a physical device. A
bitmap structure is a property of a view device
object. (2) A type of QuickDraw GX shape.

cache See QuickDraw GX cache.

cache error A QuickDraw GX error indicating
that a memory cache problem occurred.

Cartesian coordinate A coordinate system used
for view devices in which the positive x direction
is to the right and the positive y direction is

down with respect to the origin, at the upper-left

corner. A point is defined by specifying the x-
and y-coordinates in the format (X, y). Compare
polar coordinate.

child view port For a given view port, a view
port immediately below it in the view port
hierarchy.

child view port list A property of a view port
object that is an array of references to the child
view ports of that view port.

clip A QuickDraw GX shape and a property of
a transform object, view port object, and view
device.

collection An abstract data type that allows
you to store information. Unlike an array, a
collection allows you to store variable-sized
items.

collection index A means of uniquely
identifying each item within a collection.

collection item A part of a collection object.
collection object See collection.

concatenate An operation consisting of two or
more sequential mappings.

data stream A highly structured sequence of
bytes that contains all of the information required
to store, print, or display QuickDraw GX objects.

dead cache A shape cache that is out of date.
The object or environment associated with the
cache has been changed since the cache was
created.

debugging environment  The QuickDraw GX
application development environment consisting
of the debugging version; errors, warnings, and
notices; application-defined message handlers;
the drawing errors; validation function; and the
MacsBug and GraphicsBug utilities. See also
error, warning, notice, and message handler.
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debugging version The version of QuickDraw
GX that provides validation and an extended set
of errors, warnings, and notices. This version is
intended for use during application
development. See also non-debugging version,
error, warning, and notice.

default attributes The attributes that
determines the initial attribute values assigned to
items added to a collection.

default memory size  The implementation limit
size of the graphic client memory heap that
QuickDraw GX will select if the memory size is
not specified.

default object A QuickDraw GX object with
the properties of a newly created object.
Whenever it creates an object, QuickDraw GX
assigns it the default properties for that kind of
object; an application may then alter those
properties through accessor functions.

discontiguous memory One or more
non-continuous blocks of memory. For example,
a graphics client heaps might be discontiguous.

dispose of To delete a reference to an object.
When an application no longer needs an object, it
disposes of the object. That action deletes the
object from memory if there are no other current
references to the object; otherwise, disposing of
an object merely decreases its owner count by 1.

drawing error A QuickDraw GX error
indicating why your shape did not draw
successfully. The GXGet ShapeDr awkr r or
function posts such a single error.

drawing process sequence The sequence in
which QuickDraw processes objects: shape, style,
ink, transform, view port, and view device.

error A single descriptive phrase that is posted
by QuickDraw GX whenever an application is
unable to execute. Execution is terminated at the
nonexecutable function. Each error message is
assigned a unique number in the range —27999
through —27000. Errors are posted in both the
debugging and non-debugging versions of
QuickDraw GX.
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Fi xed number A 32-bitsigned integer with 16
bits to the left and 16 bits to the right of the
binary decimal point. A fixed-point number with
a bias of 16. Fi xed numbers range from —-32,768
to nearly +32,768. The f i xed number for 1.0 is
0x0001000.

fixed-point number A signed 16-bit, 32-bit, or
64-bit quantity containing an integer part in the
high-order word and a fractional part in the low-
order word. Integers are interpreted as real
numbers by the use of bias to define where the
decimal point is located. Numbers having the
gxCol or Val ue, short,l ong,fixed,fract,
andwi de number formats are fixed point
numbers. See also bias,| ong number, fr act
number,shor t number,gxCol or Val ue and
wide number.

flatten To convert an object created by your
application from its original format to a
QuickDraw GX stream format.

font management error A QuickDraw GX error
that involves the storage, attributes, or parameter
of a font.

font scaler error A QuickDraw GX error that
involves the conversion of a glyph outline to a
bitmap.

font scaler warning A QuickDraw GX warning
that involves the conversion of a glyph outline to
a bitmap.

forward To invoke the override of the next
handler in the chain for the current message.

fract number A 32-bit signed integer with
two bits to the left and 30 bits to the right of the
binary decimal point. A fixed-point number with
a bias of 2. Fr act numbers range from -2 to +2.
The fract number for 1.0 is 0x40000000.

geometry A property of a QuickDraw GX
shape object. A shape’s geometry is the
specification of the actual size, position, and fill
of the shape. For example, for a rectangle shape,
the geometry specifies the locations of the
rectangle’s corners in local coordinates.
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global coordinates For QuickDraw GX, the
coordinate system used for a view group. For
example, a view port’s location is described in
global coordinates. This coordinate system
represents all potential drawing space. The
origin, point (0,0), of the global coordinate
system is located at the upper-left corner of the
main screen. The positive x-axis extends to the
right. The positive y-axis extends downward.

GraphicsBug A QuickDraw GX debugging
utility that allows detailed analysis of heaps and
objects. See also heaps and objects.

graphics client A region of memory where
bookkeeping data is stored for a graphics client
heap. This includes the memory starting address,
the size and location of all of the heap’s memory
blocks, and the error, warning, and notice state.
See also graphics client heap.

graphics client heap A region of memory that
contains all of the objects that a QuickDraw GX
application creates. A heap that consists of public
objects, such as shapes, styles, inks, and
transforms, as well as private objects used for
heap management. See also graphics client and
heap.

graphics device Any graphics hardware
attached to the system.

gxColorValue A 16-bit unsigned integer. A
fixed-point number that ranges from 0 to 65,535
to represent the numbers 0 to 1. The integer must
be divided by 65,535 to obtain the real number
represented. The color value number for 1.0 is
OxFFFF.

handler A recipient and processor of messages.
It can be a printing extension, a printer driver,
QuickDraw GX printing, or an application. For
example, an application can supply a handler for
errors, warnings, and messages. See also message
chain.

heap An area of memory that is dynamically
allocated and deallocated on demand. See also
application heap and graphics client heap.

hit-testing The conversion of a specific
geometric location, such as a pixel position in a
view port, to logical location (part, control point,
or glyph) in the geometry of a shape object.
Hit-testing is used to highlight or activate parts

of geometric shapes or to highlight or draw a
caret within the displayed text of a typographic
shape.

identity matrix A mapping matrix that maps a
point to the same point. A mapping matrix with
the value 1 for the diagonal matrix elements and
the value 0 for all other matrix elements.

ignore notice stack A stack that can contain the
implementation limit of notice numbers. Notices
on the ignore notice stack are not posted by
QuickDraw GX.

ignore warning stack A stack that can contain
the implementation limit of warning numbers.
Warnings on the ignore warning stack are not
posted by QuickDraw GX.

implementation limit error A QuickDraw GX
error indicating that the implementation limit of
a structure has been exceeded. See also
implementation limit.

implementation limit An upper or lower
bounds of a size, number, or value. This limit is
defined by the current version of QuickDraw GX.
See also default memory size.

instance A single copy of a message handler in
memory. See also instantiate.

instantiate  To create an instance of a message
handler separate and unique from all other
instances. See also instance.

ink A QuickDraw GX object associated with a
shape object. An ink object contains information
that affects the color of a shape and the transfer
mode with which it is drawn.

internal error A nonfatal QuickDraw GX error
indicating a damaged file, memory problem, or
incorrect implementation.

internal validation An optional validation
mode in which object parameter validation
occurs whenever an application uses a public
function and whenever QuickDraw GX uses an
internal function. Compare public validation.

interrupt programming A type of
programming in which QuickDraw GX allows an
application to switch tasks, but only when it is
not performing critical functions.
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invalid data warning A QuickDraw GX
warning indicating that an object contains
incorrect data or that extra data was passed.

inverse of a mapping The mathematical

inverse of the mapping matrix. A mapping
concatenated with its inverse results in the
identity matrix.

live cache A QuickDraw GX cache that
contains current information. The object
associated with the cache has not been changed
since the cache was created. See also dead cache.

load [an object] To return an unloaded
QuickDraw GX object from external storage to
memory. QuickDraw GX automatically and
transparently loads and unloads objects in the
course of managing memory; an application need
never know whether an object it accesses is
currently loaded or unloaded.

local coordinates For QuickDraw GX, the
coordinate space local to each shape. For
example, a shape’s geometry is described in local
coordinates.

lock attribute  When set, this attribute prevents
an item in a collection from being replaced.

| ong number A 32-bit signed integer. A fixed-
point number with a bias of 0. Long numbers
range from —2,147,483,648 to +2,147,483,647. The
| ong number for 1.0 is 0x00000001.

Macintosh interface functions A set of
Macintosh-specific functions. Most other
QuickDraw GX functions can exist on any
platform.

macro A sequence of predefined directives that
the C preprocessor interprets at compile time.
When the preprocessor encounters the macro
name in the source code, the preprocessor
substitutes the macro definition for it.
QuickDraw GX provides macros for number
format conversions.

MacsBug A Macintosh debugging utility.

map See mapping.
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mapping A transformation of spatial locations
(points) that can be represented by a3~ 3
perspective matrix. Synonymous with map and
mapping matrix.

mapping matrix  See mapping.

memory allocation Specification of the starting
address of the graphics client in memory.

memory block An area of contiguous memory
within a heap or zone.

memory size The number of bytes of random
access memory allocated to the QuickDraw GX
graphics client. The default size is 600 KB.

message A notification passed to a message
object so that the message object will perform an
operation.

message chain  One or more handlers that wish
to receive and respond to messages. A handler at
the top of a message chain always receives a
message first. See also message handler.

message class  The set of messages and
methods defined at run time that are understood
by message objects.

message handler A component of a message
class that can override messages.

Message Manager A low-level software
manager that is part of the QuickDraw GX
message-passing printing architecture.

message object
messages.

The recipient and sender of

See override.

non-debugging environment  The QuickDraw
GX end-user environment consisting of the
non-debugging version, errors and warnings,
and application-defined message handlers. See
also error, warning, and message handler.

message override

non-debugging version The version of
QuickDraw GX that provides a limited set of
errors and warnings. This version is intended for
use with a debugged application. See also
debugging version, error, and warning.
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normalize To divide a mapping matrix by the
absolute value of matrix element w. A mapping is
considered normalized whenever the matrix
element w has the value 1.

notice A single descriptive phrase that is
posted by the debugging version of QuickDraw
GX whenever an unnecessary or redundant
function has been performed. Execution
continues as if the notice had not been posted.
Notices are posted only in the debugging version
of QuickDraw GX. A notice number is a unique
number in the range —25999 through -25500
assigned to each QuickDraw GX notice message.
Each notice number has a unique notice name.
See also notice name.

notice name A multiple-word phrase that
describes the QuickDraw GX notice posted. Each
notice name has a unique notice number. See also
notice.

notice number See notice.

object A private QuickDraw GX data structure.
An object is defined by properties and is accessed
by a reference.

omit byte A means of assigning different data
compressions to type constants and object
properties that immediately follow this byte.

omit byte mask With the omit byte shift, this is
a means of interpreting the meaning of each of
the bits in an omit byte.

omit byte shift With the omit byte mask, this is
a means of interpreting the meaning of each of
the bits in an omit byte.

overflow notice A QuickDraw GX notice
indicating that a notice could not be added to the
ignore notice stack because the implementation
limit had been exceeded. See also
implementation limit.

overflow warning A QuickDraw GX warning
indicating that a warning could not be added to
the ignore warning stack because the
implementation limit had been exceeded. See
also implementation limit.

override A message handler’s implementation
of a given message. A message handler’s
override performs the operation requested by the

message received by the message object. A partial
override forwards the message. A complete
override does not forward the message.

owner A variable, structure, or QuickDraw GX
object that references an object. Many objects can
be referenced by more than one variable and can
thus have multiple owners.

owner count A property of some QuickDraw
GX objects that indicates the number of current
references to the object.

parameter out of range warning A QuickDraw
GX warning indicating that a function parameter
is out of the valid range.

parent view port A property of a view port
object. A view port’s parent is that view port
immediately above it in the view port hierarchy.

persistence attribute An attribute that causes
an item to be included when the Collection
Manager flattens a collection. See flatten.

polar coordinate A coordinate system in which
a point is specified by the length of the radius
vector r from the origin to the point and the
direction of the vector is specified by the polar
angle a. A point is defined by specifying the
coordinates r and a in the format (r, a). The polar
origin has the coordinates (0, a), where a is any
angle. Compare Cartesian coordinate.

posting The process of generating error,
warning, and notice messages by QuickDraw
GX. See also debugging version, non-debugging
version, error, warning, and notice.

postmultiplied A term that describes the order
in which matrices are multiplied. Matrix [A] is
postmultiplied by matrix [B] if matrix [A] is
replaced by [A] * [B]. Compare premultiplied.

premultiplied A term that describes the order
in which matrices are multiplied. Matrix [A] is
premultiplied by matrix [B] if matrix [A] is
replaced by [B] © [A]. Compare postmultiplied.

property An item or set of data in a QuickDraw
GX object. A property of an object is analogous to
a field (or member) of a data structure; however,

a field is accessed through its name, whereas a
property is accessed through an accessor function.
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public validation The process of checking the
validity of the parameters passed by an
application. See validation.

QuickDraw GX cache  Temporary memory
that is managed by QuickDraw GX. Each object
has a pointer to one or more caches. Each cache is
related to only one object. See also dead cache
and live cache.

recoverable error A nonfatal QuickDraw GX
error indicating fragmented memory, a problem
with the backing store, or a problem with the
unflattening process.

reference A long word value, neither a pointer
nor a handle, through which an application
accesses a QuickDraw GX object. References are
created by QuickDraw GX and passed to
applications.

reflection The symmetrical movement of a
mapping with respect to the Cartesian
coordinate axes. The movement can be about the
X- or y- or both axes.

reserved attributes The attributes of a
collection item’s 32 attributes that are reserved
and cannot be set.

restricted access error A QuickDraw GX error
indicating that the object data requested is
private and not available.

result out of range warning An application
execution warning detected and posted by
QuickDraw GX indicating that the function result
was out of the valid range.

seed An initialization value used by a random
number generator to produce a sequence of
values.

shape (1) A graphic or typographic item (such
as a geometric shape, bitmap, or a line of text)
created and drawn with QuickDraw GX. (2) A set
of QuickDraw GX objects that, taken together,
describe the type and characteristics of such a
graphic or typographic item. A shape consists of
a shape object, style object, ink object, and
transform object.

shape cache A cache created and maintained
by QuickDraw GX for storing the results of
intermediate calculations made prior to drawing
a shape.

GL-6

shape fill A property of a shape object. The
shape fill specifies whether and how QuickDraw
GX fills in the outlines of a shape that is draws.

shape object A QuickDraw GX object that,
along with several other objects, describes a
QuickDraw GX shape. A shape object specifies
the fundamental type and contents of a shape.

shape type A property of a shape object. The
shape type specifies the classification (such as
point, line, bitmap, or text) of a particular shape.

short number A 16-bit signed integer with 16
bits to the left and 0-bits to the right of the binary
decimal point. A fixed point number with a bias
of 0. The short number for 1.0 is 0x0001.

specific object validation A QuickDraw GX
validation level that confirms that all references
to a specific object type are valid.

storage warning A QuickDraw GX warning
indicating a data stream problem.

stream format The public format available for
describing flattened QuickDraw GX objects.
Obijects in stream format are compressed or
flattened. Flattened objects are unflattened when
they are converted back to object format. A
flattened object may be interpreted by using
QuickDraw GX unflattening functions or
reconstructed by parsing with an interpreter that
uses the stream format.

structure validation A QuickDraw GX
validation level that confirms that references to
object types are valid and that the properties of
the object are valid. Compare type validation,
and all object validation.

tag list A property of some QuickDraw GX
objects. The tag list is an array of references to tag
objects associated with the object.

tag list position The position of an item in a list
of items with the same collection tag.

tag object A QuickDraw GX object whose
purpose, structure, and content are entirely
controlled by the application creating it. Tag
objects exist to allow custom information and
behavior to be attached to standard QuickDraw
GX objects. Tag objects are classified by tag type;
objects reference their tag objects through a tag
list.
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translation options The use of one or more
constants to translate QuickDraw data to
QuickDraw GX shapes.

transfer mode A QuickDraw GX data structure,
also the property of an ink object, that controls
the interaction between the color of a shape and
the colors of the background at the location
where the shape is drawn.

transform A QuickDraw GX object associated

with a shape object. A transform object contains
information that affects the visual appearance of
a shape when it is drawn.

translator A set of functions that convert
QuickDraw data into QuickDraw GX shapes or
pictures. The translation approximates the intent
of the original QuickDraw images; it does not
provide a pixel-by-pixel mapping of the image.

type validation A QuickDraw GX validation
level that confirms that references to object types
are valid. Compare structure validation and all
object validation.

underflow notice A QuickDraw GX notice
indicating that a notice could not be removed
from the ignore notice stack because no notice
was on the stack.

underflow warning A QuickDraw GX warning
indicating that a warning could not be removed
from the ignore warning stack because no
warning was on the stack.

unexpected result warning A QuickDraw GX
warning indicating that a character or font
substitution took place or that the geometry of an
area or new device is probably incorrect.

unflatten To convert the public, stream-based
description of an object or set of objects into the
private, native QuickDraw GX object-based
format. Compare flatten. See also stream format.

unload [an object] To move a QuickDraw GX
object from memory to temporary external
storage. QuickDraw GX automatically and
transparently loads and unloads objects in the
course of managing memory; an application need
never know whether an object it accesses is
currently loaded or unloaded.

user attributes The lower 16 bits of an item’s
attributes; these bits can be defined for purposes
suitable to your application.

validation A set of debugging functions that
cause one or more actions to occur whenever a
QuickDraw GX function is called or whenever
the internal memory manager is called. See also
public validation, internal validation.

validation error A QuickDraw GX error
detected and posted by the debugging version
with validation error checking turned on. The
parameters of objects are checked to ensure that
the object is valid. See also validation.

view device A QuickDraw GX object associated
with a view port object. A view device object
describes the characteristics of a given physical
display device such as a monitor or printer.

view group A QuickDraw GX object that
consists of a grouping of view ports and view
devices.

view port A QuickDraw GX object associated
with a transform object. A view port describes
the characteristics of the drawing environment
for individual QuickDraw GX shapes.

view port hierarchy An ordered arrangement
of view ports that allows for such features as
windows within windows, including multiple
windows within a single window.

view port list A property of a transform object.
This list is an array of references to the view ports
that the shapes associated with that transform
can be drawn to.

warning A single descriptive phrase that is
posted by QuickDraw GX whenever an
application executes a function that may likely
not provide the result expected. Execution
continues internally, as if the warning had not
been posted. A warning number is a unique
number in the range —26999 through -26000
assigned to each QuickDraw GX warning
message. Each warning has a unique warning
name.

warning name See warning.

warning number See warning.
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wi de number A 64-bit signed integer with
unspecified bias.

wrong type error A QuickDraw GX error
indicating that an invalid type has been assigned
to a shape.
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A

AddCol | ecti onl t emfunction 5-62

AddCol | ecti onl t entdl function 5-92

all object validation 4-7

analyzing data streams 7-56 to 7-89

application heap 2-3to 2-4

attribute bit masks, for collection objects 5-52
attribute bit numbers, for collection objects 5-50
attribute masks 5-10, 5-16, 5-49

attributes of collection objects 5-9, 5-9 to 5-11

B

bad parameter errors 3-9, 3-15

bad reference errors 3-17

bias (in fixed-point numbers) 8-6, 8-7 to 8-8
bit analysis 8-12, 8-32, 8-33 to 8-34, 8-62
bit-shifting of wi de numbers 8-31 to 8-32

C

cache. See QuickDraw GX cache

cache validation errors 3-18

Cartesian and polar coordinates 8-10 to 8-11, 8-29, 8-56

to 8-57

d oneCol | ecti on function 5-56

"cltn' resource type 5-41

collection attributes 5-9

collection ID 5-8, 5-11
determining 5-21

collection index 5-11
determining 5-19

collection items
adding to collection objects 5-17, 5-62
attributes of 5-9
collection index of 5-11
defined 5-8
determining collection index of 5-19
determining size of variable-length data 5-22
determining the collection tag and ID of 5-21
editing attributes of 5-82
getting attributes of 5-24
identifying 5-11

properties of 5-8

removing 5-30, 5-65

replacing 5-28, 5-63, 5-93

retrieving data from 5-33, 5-71

setting attributes of 5-24

tag list position of 5-11
Collection Manager

data types for 5-48 to 5-53

functions in 5-53 to 5-99

resources for 5-102

testing for availability 5-13
collection objects

adding items to 5-17, 5-62, 5-92

allocate memory for and dispose of global data 5-54

allocating memory for 5-54
application-defined exception procedure 5-101
application-defined flattening function 5-100
attribute bit masks for 5-52
attribute bit numbers for 5-50
attribute masks for 5-10, 5-50
cloning 5-14, 5-56
copying 5-14, 5-57
counting items in 5-69
creating 5-14, 5-54
default attributes of 5-10, 5-15
defined 5-5
determining owner count of 5-57
disposing of 5-14, 5-55
examining collection tags of 5-35, 5-87
exception procedures for 5-8, 5-58
flattening 5-37, 5-88, 5-97
NewCol | ecti on function 5-54
properties of 5-7
purging 5-30, 5-67
reading from disk 5-41
reading from resource files 5-99
removing items from 5-30, 5-65
replacing items in 5-28, 5-63, 5-93
unflattening 5-37, 5-90, 5-98
writing to disk 5-41
collection resources 5-41, 5-44 to 5-45, 5-99, 5-102
Col | ecti onTagExi st s function 5-85
collection tags 5-8, 5-11, 5-21, 5-49
Col or ToFr act macro 8-40
complete message override 6-6
compression type opcode 7-92
concatenation of mappings 8-13, 8-65
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coordinates and coordinate spaces, converting from
QuickDraw 1-7 to 1-9, 1-28
CopyCol | ecti on function 5-57
Copy ToMappi ng function 8-63
Count Col | ecti onl t ens function 5-69
Count Col | ecti onOaner s function 5-57
Count Col | ecti onTags function 5-86
Count TaggedCol | ecti onl t ens function 5-70
creating a picture with seven shapes 7-56 to 7-59
cursor
obtaining location of, in global coordinates 1-8 to
1-9, 1-30
obtaining location of, in local coordinates 1-9, 1-30

D

E

data stream format 7-5 to 7-53. See also stream format
data streams

analyzing 7-53 to 7-90

defined 7-5
dead caches

defined 2-11

disposing of 2-11
debugging 4-3 to 4-47

corrupted objects 4-22

environment 4-3

shapes 4-8 to 4-15

utility 4-23 to 4-28

validation functions 4-15 to 4-22

version of QuickDraw GX 4-5

with GraphicsBug 4-23 to 4-28
debugging version 3-13
default attributes, of collection objects 5-60
D sposeCol | ecti on function 5-55
D sposeMessaged obal s function 6-18
drawing 4-8, 4-9

analyzing problems 4-9

intercepting with a view port filter 1-9, 1-31 to 1-33,

1-40 to 1-41

drawing errors 4-8 to 4-15, 4-29 to 4-31, 4-33

function 4-6

ink 4-12

sequence 4-9

shape type 4-10

style 4-11

transform 4-13

view device 4-15

view port 4-14
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Enpt yCol | ect i on function 5-68
error handler
application-defined function 3-72
installing 3-40 to 3-41
error handlers 4-5
error number summary 3-6, 3-14
errors 3-3to 3-76, 4-5
application-defined handler for 3-74
bad parameter 3-9, 3-15
bad reference 3-17
cache validation 3-18
changing 3-35
constants and data types for 3-42 to 3-50
defined 3-3
drawing 4-8 to 4-15, 4-29, 4-33
fatal 3-7
font management 3-8
font scaler 3-8
functions for 3-56 to 3-60
handler for 3-74
implementation limit 3-10
ink drawing 4-12
internal 3-7
number summary 3-6, 3-14
recoverable 3-7
responding from application 3-40
restricted access 3-16
style drawing 4-11
transform drawing 4-13
validation 3-18
view device drawing 4-15
view port drawing 4-14
wrong type 3-17
errors, warnings, and notices 3-3 to 3-76
application-defined functions for 3-72 to 3-74
changing 3-35to 3-37
constants and data types for 3-42 to 3-55
functions for 3-56 to 3-71
number ranges for 3-55
responding from application 3-40
exception procedures 5-8, 5-45 to 5-48, 5-101

F

fatal errors 3-7

f f macro 8-27, 8-38

filter functions for view ports 1-9, 1-31 to 1-33, 1-40 to
1-41

Fi rstBi t function 8-33, 8-62

Fi xedD vi de function 8-43

Fi xedMul ti pl y function 8-42



INDEX

Fi xed number format 8-6
fixed-point numbers
conversions of 8-8
formats of 8-6, 8-7
operations on 8-7 to 8-8, 8-9 to 8-10, 8-27 to 8-28,
8-42 to 8-54
Fi xedRound macro 8-41
Fi xedSquar eRoot macro 8-42
Fi xedToFl oat macro 8-38
Fi xedToFr act macro 8-36
Fi xedTol nt macro 8-37
Fi xedTruncat e macro 8-41
F attenCol | ecti on function 5-88
Fl att enCol | ecti onToHdl function 5-97
flattening 5-100, 7-5
Fl attenParti al Col | ecti on function 5-89
f1 macro 8-39
floating-point numbers
conversions of 8-8
formats of 8-6
Fl oat ToFi xed macro 8-39
Fl oat ToFr act macro 8-40
font manager errors 3-8
font scaler errors 3-8
font scaler warnings 3-12
For war dMessage function 6-15 to 6-16, 6-24
For war dThi sMessage function 6-15 to 6-16, 6-25
Fr act QubeRoot function 8-47
Fract D vi de function 8-48
Fract Mul ti pl y function 8-47
fract number format 8-7, 8-35
Fr act S neCosi ne function 8-46
Fr act Squar eRoot function 8-46
Fract ToCol or macro 8-41
Fract ToF xed macro 8-37
Fr act ToFl oat macro 8-40

G-GXB

' gasz' resource type 2-5to 2-6

@evi ce record 1-7

Gest al t function for QuickDraw GX 1-4 to 1-5, 1-22
to 1-23

gest al t MessageMyr Ver si on enumeration 6-16

Cet Col | ecti onDef aul t At tri but es function 5-60

Get Col | ecti onExcept i onProc function 5-58

Get Col | ecti onl t emfunction 5-71

Get Col | ecti onl t entHdl function 5-94

Get ol | ecti onl t eml nf o function 5-76

CGet | ndexedCol | ecti onl t emfunction 5-72

Cet | ndexedCol | ecti onl t enHdl function 5-96

Cet | ndexedCol | ecti onl t enml nf o function 5-78

Get | ndexedCol | ecti onTag function 5-87

Get MessageHand! er d assCont ext function 6-12 to
6-15, 6-22
Get MessageHand! er | nst anceCont ext function 6-10
to 6-12, 6-20
Get NewCol | ect i on function 5-99
Cet Randoneed function 8-33, 8-60
Get TaggedCol | ecti onl t emfunction 5-74
Get TaggedCol | ecti onl t em nf o function 5-80
global data
allocating and deallocating memory for 6-8 to 6-10
creating an A5 world for 6-8 to 6-10
for a single handler instance 6-10 to 6-12
for multiple handler instances 6-12 to 6-15
for printing extensions and printer drivers 6-7
global space
converting to, from QuickDraw 1-7 to 1-8, 1-29
obtaining cursor location in 1-8 to 1-9, 1-30
GraphicsBug 4-7 to 4-8, 4-23 to 4-28
analyzing objects with 4-25 to 4-28
commands 4-23 to 4-24
flattening shapes with 7-54 to 7-55
graphics client 2-4, 2-16 to 2-17
changing the active 2-17, 2-26
creating 2-5to 2-9, 2-19
defined 2-4
disposing of 2-9 to 2-10, 2-21
functions not requiring 2-14
functions requiring 2-14
multiple 2-16 to 2-17
returning the active 2-17, 2-24
starting location of 2-14 to 2-16
graphics client heap 2-3 to 2-4, 2-4
creating 2-5to 2-9, 2-22
default size 2-6
defined 2-4
disposing of 2-9 to 2-10, 2-23
functions requiring 2-14
memory requirements for 2-8 to 2-9
size determination using GraphicsBug 2-8 to 2-9
graphics devices, and view devices 1-7, 1-27 to 1-28
graphics ports, and the QuickDraw-to—QuickDraw GX
translator 1-10

GXC

gxCol or Val ue number format 8-6, 8-35
GXConver t Pl CTToShape function 1-20, 1-34
GXConver t (Of ont function 1-33
GXConver t @DPoi nt function 1-7, 1-29
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GXD

GXL, GXM

GXD spose@ aphi csd i ent function 2-9 to 2-10, 2-21
gxDrawkerror type 4-31
GXDr awshape function 4-17

GXE, GXF

GXEnt er @ aphi cs function 2-5to 2-6, 2-7, 2-17, 2-22
GXExi t @ aphi cs function 2-9 to 2-10, 2-23

GXG, GXH

GXLoadCol or Profi | e function 2-34
GXLoadCol or Set function 2-32
GXLoadl nk function 2-29
GXLoadShape function 2-13, 2-26
GXLoad$St yl e function 2-28
GXLoadTag function 2-35

GXLoadTr ansf or mfunction 2-31
gxMappi ng structure 8-36

GXN, GXO

GXGet Gevi ceVi ewbevi ce function 1-28
GXCet A obal Mouse function 1-8, 1-30
GXGet @r aphi csd i ent function 2-16 to 2-17, 2-24
GXGet @r aphi ¢csd i ent s function 2-16 to 2-17, 2-25
GXCet G aphi csError function 3-56
GXGet & aphi csNot i ce function 3-66
GXGet & aphi cs\War ni ng function 3-60
GXGet ShapeDr awkr ror function 4-8 to 4-15, 4-33
ink drawing errors 4-12
style errors 4-11
transform drawing errors 4-13
view device drawing errors 4-15
view port drawing errors 4-14
GXCet User @ aphi csError function 3-40, 3-59
GXGet User & aphi csNot i ce function 3-40, 3-69
GXGet User & aphi csVer ni ng function 3-40, 3-63
GXGet Val i dati onError function 4-21 to 4-22, 4-35
GXGet Val i dat i on function 4-15, 4-35
GXGet Vi ewDevi ce@evi ce function 1-7, 1-27
GXCGet Vi ewPort Fi | t er function 1-9, 1-32
GXCGet Vi ewPor t Mouse function 1-9, 1-30
GXCGet Vi ewPor t W ndowfunction 1-25
GXCGet WndowM ewPor t function 1-26
gx@ aphi cError s enumeration 3-42
gx@ aphi cNot i ces enumeration 3-53
gxQ aphi csError type 3-42
gx@ aphi csNot i ce type 3-53
gx@ aphi csWar ni ng type 3-50
gXG aphi cVér ni ngs enumeration 3-50

GXI-GXK

GXNew@ aphi csd i ent function 2-5to 2-6, 2-6 to 2-8,
2-14 to 2-16, 2-17, 2-19
GXNewW ndowMi ewPor t function 1-6, 1-24

GXP-GXR

&Xl gnor e@ aphi csNot i ce function 3-37 to 3-40, 3-70

GXl gnor e@ aphi csWar ni ng function 3-37 to 3-40, 3-64

&Xl nst al | DTr ansl at or function 1-21, 1-36
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gxPol ar structure 8-35

GXPop@ aphi csNot i ce function 3-37, 3-38, 3-71
GXPopQ@ aphi csWar ni ng function 3-37, 3-38, 3-65
GXPost G aphi csError function 3-35, 3-57
GXPost G aphi csNot i ce function 3-35, 3-67
GXPost G aphi csWar ni ng function 3-35, 3-61
GXRenmove@Tr ansl at or function 1-21, 1-39

GXS

GXSet @ aphi csd i ent function 2-16 to 2-17, 2-26
GXSet User @ aphi csError function 3-40, 3-58

GXSet User & aphi csNot i ce function 3-40, 3-68
GXSet User G aphi csWar ni ng function 3-40, 3-62
GXSet Val i dat i on function 4-15, 4-16, 4-17, 4-20, 4-34
GXSet Vi ewPor t Fi | t er function 1-9, 1-31
gxShapeSpool Functi on type 1-37

GXT

gxTransl ati onQpt i ons enumeration 1-23
gxTransl ati onQpti on type 1-23

gxTransl ati onStati sti cs enumeration 1-24
gxTransl ationStati stic type 1-24
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GXU

GXUnl oadCol or Profi | e function 2-35
GXUnl oadCol or Set function 2-33
GXUnl oadl nk function 2-30

GXUnl oadShape function 2-13, 2-27
GXUnl oadSt yl e function 2-29

GXUnl oadTag function 2-36

GXUnl oadTr ansf or mfunction 2-32
gxUser Vi ewPort Fi l ter type 1-31

GXV-GXZ

invalid data warnings 3-26
inverse of a mapping 8-17, 8-65
I nver t Mappi ng function 8-65

L

GXVal i dat eAl | function 4-20, 4-43

GXVal i dat eCol or Profi | e function 4-20, 4-39
GXVal i dat eCol or Set function 4-20, 4-38
GXVal i dat eGr aphi csd i ent function 4-21, 4-42
GXVal i dat el nk function 4-21, 4-37

GXVal i dat eShape function 4-21, 4-36

GXVal i dat eStyl e function 4-21, 4-36

GXVal i dat eTag function 4-21, 4-39

GXVal i dat eTr ansf or mfunction 4-21, 4-38
GXVal i dat eVi ewDevi ce function 4-21, 4-40
XVal i dat eVi ewd oup function 4-21, 4-41
GXVal i dat eVi ewPort function 4-21, 4-40
gxVal i dati onLevel constant 4-31 to 4-32

H

linear and quadratic roots 8-12, 8-60 to 8-61
Li near Root function 8-60
live caches
defined 2-11
disposing of 2-11
Loading 2-26
local space
converting to, from QuickDraw 1-7 to 1-8, 1-29
obtaining cursor location in 1-9, 1-30
lock attribute 5-9
| ong number format 8-6

M

handlers

error 3-72, 4-5

notice 3-74, 4-5

warning 3-73, 4-5
heap. See application heap; graphics client heap
highest order bit 8-12, 8-32, 8-33 to 8-34, 8-62

l, J, K

identity mapping 8-16, 8-34, 8-64
ignoring warnings and notices 3-37
implementation limit errors 3-10
instance 6-7
integer numbers

conversions of 8-8

formats of 8-6
interface. See Macintosh interface functions
internal errors 3-7
internal validation 4-6
I nt ToFi xed macro 8-27, 8-37

Macintosh environment 1-3 to 1-45
Macintosh interface functions 1-3, 1-6 to 1-9
macros for number conversion 8-8 to 8-9, 8-26 to 8-27,
8-36 t0 8-42
MacsBug 4-7 to 4-8
Magni t ude function 8-28, 8-45
MapMappi ng function 8-65
mappings 8-12 to 8-26, 8-62 to 8-72
changing perspective with 8-13, 8-26
concatenating 8-13, 8-65
defined 8-12
identity 8-16
inverse of 8-17, 8-65
normalized 8-16, 8-64
postmultiplication of 8-13, 8-66
reflection with 8-22
resetting to identity 8-34, 8-64
rotation with 8-13, 8-22 to 8-23, 8-70
scaling with 8-13, 8-20 to 8-22, 8-69
setting origin with 8-18 to 8-19, 8-68
skewing with 8-13, 8-24 to 8-25, 8-71
translation with 8-13, 8-17 to 8-19, 8-67 to 8-69
MapPoi nt s function 8-66
mathematical functions 8-9 to 8-12, 8-27 to 8-34, 8-42
to 8-62. See also mathematics
bit analysis 8-12, 8-32, 8-33 to 8-34, 8-62
bit-shifting of wi de numbers 8-31 to 8-32
fixed-point operations 8-9 to 8-10, 8-27 to 8-28, 8-42
to 8-54
linear and quadratic roots 8-12, 8-60 to 8-61
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operations on wi de numbers 8-10, 8-31 to 8-32, 8-32, M/User G aphi csNot i ce application-defined

8-49 to 8-54 function 3-74

polar and Cartesian coordinates 8-10 to 8-11, 8-29, M/User @ aphi csWar ni ng application defined
8-56 to 8-57 function 3-73

random-number generation 8-11 to 8-12, 8-33, 8-58 M/Mi ewPor t Fi | t er application-defined function 1-40
to 8-60

vector operations 8-10, 8-29 to 8-30, 8-45, 8-54 to 8-55
mathematics 8-5to 8-76

constants and data types for 8-35 to 8-36 N
mapping operations. See mappings
mathematical functions. See mathematical functions NewCol | ect i on function 5-54, 5-54
number-conversion macros 8-8 to 8-9, 8-26 to 8-27, NewMessaged obal s function 6-8 to 6-10, 6-17
8-36 to 8-42 non-debugging environment 4-3
number formats 8-5to 8-7 non-debugging version 3-5 to 3-6
matrices. See mappings normalization of mappings 8-16, 8-64
memory, low 2-10 to 2-12 Nor mal i zeMappi ng function 8-64
memory blocks notice handler, application-defined function 3-74
allocating 2-4, 2-5, 2-8, 2-11 to 2-12, 2-22 notice handlers 4-5
deallocating 2-4, 2-9 to 2-10, 2-21, 2-23 notice number summary 3-27
memory management 2-3 to 2-39 notices 3-3to 3-76, 4-5
data structures for 2-18 changing 3-35
functions for 2-18 to 2-37 constants and data types for 3-53 to 3-54
loading objects 2-4, 2-13 defined 3-3
low-memory conditions, handling 2-10 to 2-11 functions for 3-66 to 3-71
unloading objects 2-4, 2-11, 2-13 ignoring 3-37 to 3-40
unloading picture shape objects 2-11 number summary 3-27
using shape attributes 2-10 responding from application 3-40
Memory Manager 2-4 number-conversion macros 8-8 to 8-9, 8-26 to 8-27,
message class 6-7 8-36 to 8-42
Messaged obal sl ni t Proc type 6-16 number formats 8-5 to 8-7
message handlers fixed-point 8-6, 8-7
default defined 6-6 floating-point 8-6
defined 6-6 integer 8-6, 8-6

instance of a single 6-10 to 6-12
instances of multiple 6-12 to 6-15
Message Manager 6-3 to 6-6

application-defined functions for 6-26 O
constants and data types for 6-16
defined 6-4 objects. See also collection objects
functions for 6-17 to 6-25 functions for 2-26 to 2-37
message sending and forwarding 6-7 loading and unloading 2-4, 2-11, 2-11 to 2-12
message terminology 6-6 to 6-7 omit byte, defined 7-22
message object 6-6 omit byte mask 7-99 to 7-130
messages defined 7-23
defined 6-6 omit byte mask and shift
QuickDraw GX 6-4 to 6-6 bit image 7-120
sending and forwarding 6-15 bitmap shape 7-116 to 7-119
mouse. See cursor cap style 7-104 to 7-105
MoveNappi ng function 8-18, 8-67 colors 7-108 to 7-109
MoveMappi ngTo function 8-19, 8-68 dash style 7-99, 7-101, 7-103
Mul ti pl yDi vi de function 8-28, 8-44 face layer 7-106 to 7-108
MI ni t Pr oc application-defined function 6-26 glyph shape 7-122 to 7-124
My ShapeSpool er application-defined function 1-41 join style 7-103 to 7-104
M/User G aphi csError application-defined layout shape 7-125 to 7-129
function 3-72 path shape 7-115
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pattern style 7-101, 7-102, 7-103
picture parameters 7-130
picture shape 7-129
text face style 7-105 to 7-106
text shape 7-121to 7-122
transfer 7-110 to 7-112
transfer component 7-112 to 7-114
omit byte shifts 7-23, 7-99 to 7-130
opcodes 7-91 to 7-99
optional return value constants, for Collection
Manager functions 5-49
origin, setting with a mapping 8-18 to 8-19, 8-68
overflow warnings 3-11

P

parameter out of range warnings 3-12
partial message override 6-6
patterns, QuickDraw, translated to shape fill 1-16 to
1-17
PDD. See portable digital documents
persistence attribute 5-9
perspective operations, with a mapping 8-13, 8-26
pi cComment . See picture comments
PI CT data. See QuickDraw pictures
picture comments, translating to QuickDraw GX 1-17
to 1-19
pictures. See QuickDraw pictures
Poi nt ToPol ar function 8-29, 8-57
polar and Cartesian coordinates 8-10 to 8-11, 8-29, 8-56
to 8-57
Pol ar ToPoi nt function 8-29, 8-56
portable digital document 7-53
defined 7-53
postmultiplication of mappings 8-13, 8-66
print files 7-51 to 7-52
defined 7-51
obtaining data from 7-89 to 7-90
QuickDraw picture data in 7-53
printing
with QuickDraw GX 6-4 to 6-6
with the Macintosh Printing Manager 6-4
programming environment
and Gestalt 1-4to 1-5, 1-22 to 1-23
public validation 4-6
Pur geCol | ecti on function 5-67
Pur geCol | ecti onTag function 5-68

Q

Quadr at i cRoot function 8-61
QuickDraw 4-5
converting coordinates from 1-7 to 1-9, 1-28
QuickDraw GX
debugging version 3-3, 3-13
determining version and attributes of 1-4 to 1-5,
1-22 to 1-23
non-debugging version 3-3, 3-4, 3-5
QuickDraw GX cache
defined 2-11
disposing of 2-11 to 2-12
QuickDraw pictures, translating to QuickDraw
GX 1-20, 1-34 to 1-36
QuickDraw-to-QuickDraw GX translator 1-4, 1-10 to
1-22
application-defined function for 1-21 to 1-22, 1-41 to
1-42
functions using 1-33 to 1-38
graphics port and view port relationship 1-10
installing and removing 1-21
QuickDraw fill patterns and 1-16 to 1-17
QuickDraw picture comments and 1-17 to 1-19
scaling with 1-11
statistics for 1-20, 1-24
translation options 1-11 to 1-16, 1-23
list of 1-11 to 1-13
use of, for drawing lines 1-14 to 1-16
using, to intercept drawing calls 1-21 to 1-22, 1-36 to
1-39
using, to translate QuickDraw picture data 1-20,
1-34 to 1-36

R

quadratic and linear roots 8-12, 8-60 to 8-61

RandonBi t s function 8-58
random-number generation 8-11 to 8-12, 8-33, 8-58 to
8-60
recoverable errors 3-7
reflection transformations 8-22
RenoveCol | ecti onl t emfunction 5-65
Renovel ndexedCol | ect i onl t emfunction 5-66
Repl acel ndexedCol | ecti onl t emfunction 5-63
Repl acel ndexedCol | ecti onl t emHdl function 5-93
Reset Mappi ng function 8-34, 8-64
resource types
'cltn' 5-41,5-44,5-102
'gasz' 2-6,2-20
resource types ' gasz' 2-5to2-6
restricted access errors 3-16
result out of range warnings 3-11
Rot at eMappi ng function 8-22, 8-34, 8-70
rotation operations, with a mapping 8-13, 8-22 to 8-23,
8-70
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Scal eMappi ng function 8-21, 8-69
scaling operations
reflection 8-22
with a mapping 8-13, 8-20 to 8-22, 8-69
with the QuickDraw-to-QuickDraw GX
translator 1-11
SendMessage function 6-15 to 6-16, 6-23
Set Col | ecti onDef aul t At tri but es function 5-61
Set Col | ecti onExcept i onPr oc function 5-59
Set Col | ecti onl t em nf o function 5-82
Set | ndexedCol | ecti onl t em nf o function 5-84
Set MessageHand! er d assCont ext function 6-12 to
6-15, 6-21
Set MessageHand! er | nst anceCont ext function 6-10
to 6-12, 6-19
Set Randonteed function 8-33, 8-59
shape-spooling callback function for translator 1-21 to
1-22
short number format 8-6
skewing operations, with a mapping 8-13, 8-24 to 8-25,
8-71
SkewMappi ng function 8-24, 8-71
specific object validation 4-7
storage warnings 3-13
stream data types 7-7
stream format 7-5 to 7-53
analyzing a flattened bitmap shape 7-81
analyzing a flattened curve shape 7-67 to 7-68
analyzing a flattened line shape 7-60 to 7-63
analyzing a flattened path shape 7-69 to 7-71
analyzing a flattened polygon shape 7-79 to 7-81
analyzing a flattened rectangle shape 7-64 to 7-66
analyzing a flattened text shape 7-72 to 7-78
data type opcode byte 7-13to 7-14
header 7-27 to 7-28
omit byte 7-22
operation opcode byte 7-10
print files 7-51 to 7-52
stream format opcodes
bit image compression 7-98
data type 7-91, 7-92
ink data 7-96
modified color profile data 7-97
modified color set data 7-96
modified shape data 7-93
modified style data 7-94
modified transform data 7-98
operation 7-92
structure validation 4-7

IN-8

tag list position 5-11

threads package 2-17

translation operations, with a mapping 8-13, 8-17 to
8-19, 8-67 to 8-69

translator. See QuickDraw-to—QuickDraw GX
translator

type validation 4-7

U

underflow warnings 3-11
unexpected result warnings 3-13
Unfl attenCol | ecti onFrontHdl function 5-98
Unfl at t enCol | ecti on function 5-90
unflattened, defined 7-5
user attributes, of collection objects 5-9
utility
GraphicsBug 4-7 to 4-8
MacsBug 4-7 to 4-8

Vv

validation
all object 4-7, 4-20 to 4-21, 4-43
controlling 4-15 to 4-20
distinguishing public and internal errors 4-22
error analysis 4-21 to 4-22
functions 4-15 to 4-22, 4-34 to 4-43
internal 4-6, 4-15 to 4-20
internal cache 4-15 to 4-20
level 4-311to 4-32
public 4-6, 4-15 to 4-20
specific object 4-7, 4-36 to 4-42
structure 4-7, 4-15 to 4-20
type 4-15to 4-20
validation errors 3-18
validation functions 4-6 to 4-7, 4-15 to 4-22, 4-34 to 4-43
variable-length data
determining size of 5-22
of collection objects 5-9
retrieving from a collection item 5-33, 5-71, 5-94
Vect or Mul ti pl yDi vi de function 8-55
Vect or Mul ti pl y function 8-29, 8-54
vector operations 8-10, 8-29 to 8-30, 8-45, 8-54 to 8-55
version
debugging 3-13
non-debugging 3-5 to 3-6
version number of Message Manager 6-8




INDEX

version numbers of QuickDraw GX 1-4 to 1-5, 1-22 to

1-23

view device objects, and graphics devices 1-7, 1-27 to

1-28
view port objects
and windows 1-6, 1-24 to 1-27

installing a drawing filter in 1-9, 1-31 to 1-33, 1-40 to

1-41

W, X, Y, Z

warning handler, application-defined function 3-73
warning handlers 4-5
warning number summary 3-10, 3-25
warnings 3-3to 3-76, 4-5
changing 3-35
constants and data types for 3-50 to 3-52
defined 3-3
font scaler 3-12
functions for 3-60 to 3-65
ignoring 3-37 to 3-40
invalid data 3-26
number summary 3-10, 3-25
overflow 3-11
parameter out of range 3-12
result out of range 3-11
storage 3-13
underflow 3-11
unexpected result 3-13
W deAdd function 8-49
W deConpar e function 8-54
W deD vi de function 8-31, 8-52
WdeMil ti ply function 8-31, 8-51
W deNegat e function 8-50
wi de number format 8-7
assigning values to 8-7
operations on 8-10, 8-31 to 8-32, 8-32, 8-49 to 8-54
W deScal e function 8-32, 8-53
W deShi ft function 8-31, 8-51
W deSquar eRoot function 8-53
wi de structure 8-35
W deSubt ract function 8-50
W deW deDi vi de function 8-52
windows, and view ports 1-6, 1-24 to 1-27
wrong type errors 3-17
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